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ABDANK’S new arc lamp, 83 Ammonis, 97, 
. being cope: Coulomb, 299 
ysis : butter, 211 
Abney’s 5 166 chemical, simple processes ip, 287, 376, 
3 : at Liverpool central station, fea 
Blackwell, 549, 505 of binoxide of manganese, 369 


ae reeent, and continuous brakes, | of iron and steel, 588 
ef limestone and ronstone, 422 
VEEE Faure, 70 of paint, 14, 19 
ula electrical, 180, 153, 332 of potassium chromates, 91 


Aecumulatora, „ 
Achromatic object-glasa, the, 26,78, 219, | of water, 485, 506, 525 
Analytical chemistry, studying, £89, 391 


280, 361, 421 
cbromatiam : crown-glass, 16, 88, 66, 90, | Ancient lights, 858 
$18 Angles of pyramida, 258, 279, 301, 328,841, 
of eyepiece, 88 800, 404, 411 
Accidents, railway and continuous brakes, Aniline : black, dyeing with, 587 
91, stig 280, 295, 549 dyeing, 554 
ustics, 20 dyes, 43 
Acrobats under wate", 103, 208 ink, black, 474 
Adapter, Nelson’s, 164 Animal : charcoal, 366, 438 
Addenbrooke's automatic adjustable ex- | doctors, 542 
poser, riat 244 
Adhesion of belts, 332 Ankle, child’e, 121 
Adhesive substan Annuity, mar: ied woman's, 273 
Administration of will, 203 e address in, at British Aaso- 
Adaulteration of tes, 527, 572 5 
Advances in ph raphy, i eoent, 7 ca, putrefaction and, 8 
Advertisement of thesolar physical gentry, ic galvanometer, new ‘form of, 5 
another, 11 Aperture for planetary observati n, Tin. 
Aérial navigation, electrical problem in bin.. 59 
witb, 12, 66 4 bein. divided dy. 11 
Aérorthometer, Vernon-Haroourt's, 127 | Apologia sufficit, 160 
Age of electricit , 129 5 dlowpipe, 529 
Agility, diet and, 572 eating 
Agricultural : chemistry, 73, 96 Appetite depraved 499 
holdings Act, 265 Apprentice: bours of, 231 
Agriculture, 96 misconduct of, 14 


Archibald, Prof., the Standard, and sun- 


857 404 
conduction « of sound in free, 426 1 acrew-pump, 554 


current, 57 Area of yacht sails, 132 

funning heels for navigating the, 176 | Arietis, epsilon : 110, 159 

bght and, 169 occultation of, 248 

locomotives, compressed, 9 Arm, enlarged, 278 

meen obtaining oxygen from the, Arnold, M., on Jucidity, 105 
Art, third grad- „141 


Artful dodger as an amateur print: r, 160 
Artificial: foot, 482, 606, 528 
ms, 246 


8 Lightfoot’s simple, 82 
Ajir-pump, Gimingham’s improved, 422 
3 low-pressure, 507, 662, 573 


erg oe eg, 458 
5 and acalds, 404 moon, sn, 33 
** Alfojoe,’’ to, 366 Artists, to, 191 
qu $26, 343 Asbestos and plumbago, 529 
Algiers, resources of, 836 Asphaltum, 74 
Algol, minima of, 460 Astronomer: an old, 263 
y, platinum and copper, 190 outfit for an iocipient, 856 


Alloys, separating silver from, 64 Astronomical: 37, 66, 111, 160, 189, 341, 
Almanac, perpetual, 526, 666, 577 
Altitudes, equation of equal, 110 
Amateur : engraving, 44, 117 
mechanica! eociet 


Amateurs: pome e for amateurs, 131 
work-bench for, 253 
American : association for advancement 
of science, 103 


364, 367, 507, 521 

apparatus, 345. 366, 436 

notes, 80, 174. 265, 373, 470, 560 

signs, 204 

Society. new conncil list of the Royal, 451 

work, 646, 567, 689, 591 

Astronomy : ancient, and Arabic star 

namee, 815 

legendary. 110 


clock, 531, 3 prcgre-s of, in 1882, 395 
cloth, sticky, 364 Atmosphere, some constituents of the at 
instructions for obser ing Transit of great be ghte, 313 
Venus, 248 Atmospheric; burner, reg ulatiog, 531 
ve, 19 pressure, measuring, 1 
— ers, 368 Atoms, chemical, 554, 586 
saws, 9 Aurigœ. theta, 5¹5⁵ 567, 590 
aidereal clocks, 430 — and five, 569 
trees, growth of, 122 Aurora: 294 


watch, broken, 881, 553 sun:pots and, 336 


Australia, Western, prospects in, 121, 142 
Automatic: cut-off tate 653 
railway signals, 248 
regulators for gas, 318, 360, 410, 503, 


525 
Axioms, Euclid's, 18, 42, 70, 93 
Axis of Earth, position’ of as referred to 
orbit. 158 
Axle, dog-cart, 482 
Ayrton and raya 
electric tricycle, 289 


electric meter, 490 


PARI peice breath, 209 
staining, 344, 888 
Background for photos., white, 892, 412 
Bacteria : diffusion of, 57 
in beer, 144, 187, 211, 256, 277, 300 
poison for tubercular, 277 
Baillie-Hamilton’s . in ha. 
Bal 5 l tion, 142 
ance-whee perse AAR on, 
Ball's division : 356 
and small aperioses, 317 
Bands, emery, 67 
Bankruptcy of town ee 14 
Bar, thermostatic, 390 
Barium : ae 55 508, 525, 530 
compounds, 
Barker’s mill, 144 


Bassoon, 530 

Bath: boiler, 234, 257 
electric, 44, 71 
electro-pla 9488 599 


ae ing, dt 


Bathing, warm, 344 
Batteries: chloride of silver, 73 
electric lighting from, 402 
Higgin’s, 81 


ganese, 459 

of low resistance, testing, 85 

secondary, 18, 67, 89 

— electrical accumulators or, 130, 153, 

382 

— improvements in, 243 

storage, Mr. Edison on, 583 
Battery: Bennett's, 211, 799 

bichromate, 458, a 530, 562, 574 

— new form of, 

Binko’s electric bell and, 309 

Bunsen, 70 

constant, 438, 482, 505 

for bell, 214, 233, 256 

Fuller's mercury bichromate, 20 

making, 577 

of one Volt, 412 

photo- electric, 57 

power, 845, 366 

power for Swan lampe, 190 

regeneratiog, 57 

tkrivanoffa dry, 82 

amall, 94 

tin t, 192, 414 

without manganese, Tolman's, 275 
Be m. parallel, from lantern, 458 
Bean mill, 281 
Bed: gurden, 234, 278, 300 

lathe, casting, 364, 365, 434, 

599 

Bee skepe, 258 


457, 481, 


Beef, pres ed, 231 
Beef-steak pudding, 
Beer : bacteria in, tres 187, 211, 256, 277 


800 
bisulphite of lime in, 14,19 . 
horehound, 463, 483 
Bees, senses of, 223 
Before it bappen:å, 88 
Bell: battery for, 214, 233, 256 
electric, 121, 143, 258, 280, 586 
— Binko’s patent, 300 
indicators, 828 
— for electric, 187, 211 
Bellows fe , Trgistering, 142 
or 5 en 
Bells: 


W 105 
Belly. new manko of 988 violin 


enge 341 
Beizug n and leather, 72, 507 
Belts: fare 181. 178 
indiarubber paste for Ariving, 165 
tests of double raw hide, 35 
the adhesion of, 382 


a 


Bengoline, samp pling, 462 
Berliners: operator’s receiving telephone 


violo, 21, 115 
Rible, black letter, 506 
Bichromate : battery, new form of, 39, 

458, 10 ak 552, 574 


crystale, 34 
Bicyele ; ier 5 riding. 62 
en ook , improv 89, 196, 163, 185, 186 
painting, 609 
tires, 7 
Bils o ale, 159, 16 arbon, 214, 234 
n ttery 
Binko's electric bell and ba 


Binnacle, liquid for, 95 
Biology, address in, at British 5 


Bird staffing, 70 
Birde: migration of, 9 
structure of, 223 
Bi s, half-round boring, 
Black: anili e ge 474 
chemical, 256, 27 
dead for bra- a 9 141, 166 
— on steel, 23 
drop, and the banat of Venus, 37, 40 
429, 453, 476 
terer bible, 596 3 
er paper, 4 
Blacksmith, the Indian, 40 
Blackwell accident, 549, 696 
Blast and exhaust in flour-mill, 5 
Bleach and dye refuse, 8 
Bleaching: fat, 504 
solution, testing strength of, 50 
straw 82 


51 

Blind mau’ s vision, 13 
Blivdness, tobacco and, 69 
Block syatem, the, 316 
Blood o rpuscies, double staining of 161 
Blotting-paper, cement for, 313 
Blow, force of. 826, 344 
Blower: for brick chimney, 3 

small, 121, 213 


259 
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Blowing up ve sael, 530 Calipers and calipering. 514 
Blowpipe apparatus, 507, 529 | Camel-bair brushes, 41 
Blue: process of o0 sketches, 64 Cameo-cutting, 65 
and, manufacture of, 210 Camera: 166 l 
Boat : propelling, 259 , hood for, 187, 977 
rigg'og 235, 257, 78. 901, 323 leather bellows for, 145 
Boiler: 20, 167, 169, Canaries, 435 
bath, 184. 257 Candle: blowing out a, 231 
bridges for, 483, 505 Roman, sters, 285, 257 
cleaning and preserving, 210, 213 Cance, 575, 598 
corrosion, 41, 211 Cant of rails, 391 
fluer, strength of, 315 Capacity and dielectrics, 396 
tor heating, 392 Cape Town, great oumet as seen at, 288 
heating by s, 580 Co x bos ic acid, 14, 19 
leaky, 145, 575 Carbon: bind ing -sere wr, 214, 234 


locomotive, mcdel, 42, 70, 143, 462, 530, 
674, 598 
manhole doors, 144 


treatment and engine management, 292 
Boilers: clea tubular, 169 
paint for model, 596 

safety-valves in, 454 

steam, 187, 169, 213, 258, 344, 555 

sine foil in, 108 ; 

: pont, 191 


rice, 402 
B okbinding, 485, 506, 528 
Book marbling, 266 
noone and othe. projectiles, 13, 17, 
Boouis, mu’, 88 


Boot and shoemak ng, 112, 116, 137, 160, 


186, 206, 297 
Boots: bright, 73 
making miner's, waterpro f, 45 
Borax in erysipelas, 404 
Boring: bite, balf-round, 259 
cylinders, 595 
Boston lever watch, 188 
Bottle: jack, 437 


wax, 18 
Bottle-nosed whale, on the oil from the, 


288 
Fought or not! 64 
Bows: rosin for violin, 142 
violin, cleaning, 460, 482, 505 
Box, musical, 18 
Boxes, detaming. 186 | 
Braham’s improvements io fire-alarms, 54 
Brain health, 312 i 
Brake : failures, 408, 412, 437, 455, 462, 480, 
527, 549, 5086 i 
for dog-cart, 256 
Midland two-minute, 253 
Parker-smitb, 2.0 an 
power on goods trains, 94 : 
question in Holland and Germeny, 137 
trials on Midland, 71, 95, 210 
Brakes: continuous, raudway accidenta 
and, 91, 161, 280, 295, 549, 895 


Co oan. 366 
B ear, from Mr., 500 
Brass: and bronze, electro-deposit on of, 


290 
brittle, 462, 528, 578 
cartridge cases, cleaning, 167 
caminga, amal, 145, 167 
dead black tor, 94, 141 
eograviog on, 577, 598 
hardeving, 235 
plating, 257 
eolder for ia end, 438, 458 


tinning, 

to clean, 182 

wire, brittle, 825, 842 
Bray, vicar ot, 11, 92, 44 
Bread, 17, 41, 68, 69, 88, 98, XB, 278, 8 


Breat, m , 303 
bie b of rolled quiets, 800 
moulds, prese: ving, 

Bricks : lime, 525 
tiles, and silne, 280 

Bridge: another great American, 292 
lucomotive, 366, 392, 412 A 
the Forth, 8 

Bıidges : biiek, for boer, 482, 505 
pianoforte, 343 

Bright’s disease, 357 

Britam, cave explurations and the oon- 

quest of, 9 
Britannia Company’s screw-cuttiog lather, 


1 
British Association: address in avthro- 


res 8 
Brooke's horizontal jointed drawing com- 


, 358 

Brun: dynamo, 482, 517 

machines, 228 
Brashes, camel hair, 41 
Bulle ing Society, withdrawals from. 339 
Bulloch's newer ‘‘Cungress’’ micros ope 

stand, 151 

Bunsen battery, 70 
Burner, regulating atmospheric, 531 
Burnbam' e, Mr., double star-, 65 
Burnish: 


vegetable, 231 
By-producta, utilisation of, 43 


CABLES, electrical, 214 
‘Ceeeium, prepuration of, 269 

Calcium, e t mation of, 377 
Calculator, Fuller's forget- me- not, 571 
Calculus, integral, 96 

Caledonian unge, 141 


electrodes, electrolysis with, 201 
in caat iron, determination of, 259 
instead of copper, 554, 600 
Carbonic acid : estimation of, 423 
epecific gravity of, 168, 188 
Carbonic oxide, formation of, in brrning 
of coal, 131 
Carnauba wax, 989 
Carpenter's: bench, an efficient and easily 
made, 160 
saws, shurpening, 17 
Carpentry, paves: 115, 184 
Cait und wheel making, 82, 196, 511, 878 


I Cartes, appliance for mounting, 84 


Cartridge casee, eleanie g bra:s, 167, 822 
dening, 232 
Cuaks, steel, 50 
Cassegrain: equivalent focus of, 477 
Gregorian and Newtonian telesa pes, 37, 

66, 205, 272, 317, 406, 592 

Ca: sini's division in saturn’s ring, and 
the separating power of a tlescop-, 
496 


Cassiopeia : variability of Alpha, 195 
— of Gamma, 589, 
Cas ing blowpipe solder, 344, 365 
Castings: smal) brags, 146, 167 
straightening crooked, 39, 93 
zinc, 144, 167 
Cast-iron: carbon in, determination of, 


259 
ha.dening, 211 
pipes, 19 
scraping, 213, 233 l 
Casts, hardening pl ster, 392, 414, 458 
Cataract, 141 
Catarrh. 209 
Catgut lathe-bands, 577, 599 
Cats, convulsions in, 507 
Caustic and car conte of soda, 349, 389 
Cave explorations and the conquest of 
E aha ‘ 
iliogs, whitening, 59 
Celestial Objecta,” corrigenda for, 521 
Cell: Skrivanoff’s dry, 565 
Cells . 
» granule, 4 
Celluloid collara, 460 
Cement: 486, 529 
fireproof, 85 
for lotting-parer, 213 
for fastening :1uth on iron rolle, 493 
for gas-stove, 44 
for g'ass and mete], 182 
for metal end cloth, 673 
fur tobaceo-pipes, 325 
Portland, 558, 596 
to resist moisture, 598 
Centre: hardening Jathe, 392 
of gravity probiem, 44 
reamer, new, 292 
reamers, wrinkles jn lath--centres and, 
221 
Centrifugal pump, 600 
Cepbalalg ia, 409 
Coadwick's oxygen apparatus, 367 
Chain: brittle bra; s, 673 
strain on, 341 
Chamber organ, 575 
t bawfers, drilis end, and how to make 
them, 251, 273, 297, 321 
Chauges iu tuman b dy, physical, 578 
Charcoal: 366 
animal, 436 
chewical, (6 
Charing-cruss, fossil lions of, 149 
Chaser, Dumbietun a » crew. 501 
Chemical : 555, 575, 576, 596 
analysis, rimple processes in quantitas 
tive, 287, 376, 422, 460, 508 
at. ms, 554, 696 
black on rteel, 231, 277 
charcoal, 606 


society, fellowsbip of, 94, 117 
Chemicals, obtaining beat by, 240 
Chemistry : Agricultural, 78, 96 

analytical, studying. 389, 301 

examination, 21, 48 

for engineers, 14, „8. 92 

pin of, Paani Daus, 18 

of photogra, hy, 107 
Chemists, engineering for, 14 
Cress: 28, 47. 76, 100, 123, 147, 172, 194, 

216, 238, 261, 284, 396, 328, 344, 389, 
304, 416, 441, 465, 488, 511, 534, 557, 
580 


602 

Chicago: Astronomical Society, 248 

physical obmervations of Jupiter at, 248 
Chickens and eggs, 573, 576, 598 
Chilblaing, 339, 366. 391, 409, 436 
Child, sick, 300 
Children, growth of, 3€7 
Child’s ankle, 121 
Chimney, blower for brick, 345 
Chimneys: bigh, 453 

smoky, 179 
China: cement for, 392 

drill for glass and, 50 

riveting, 67 

silver printing on opal or, 212, 255, 278 


pone home, 101, 180, Bo. 307, nav, 413. 
467 


INDEX. 


Cheats sae pinne: tone; grinding, 907, 290 8 examinations, m wee 


Christian era, date of commencement of, 


Christmas festivities, 367 
Chrome-alum, 574 
Chronodeik, the, 61 
Chronometera in navigation, use of, 406 
Chuck, swing eccentric, 207, 524 
8 wer for, 141 
Circle: nation, 11, 863, 390 
9 the, 484, 477 
Circles: dividing, 279, 801, 823, 863, 380 
equatorial, 390, 451, 459 
Cistern, 213, 527 
Citric acid, filtering solution of, 344, 865 
98 extracts, 529, 674 
Clay inodela, 577 
Cleaning: engravings, 44, 169 
mirrois, 180 
moroccu l ather, 144 
parchment, 485 
plate, 390 
tubular boiler, 169 
violin bow, 460 
Clifford, Henry, Lord, 527 
Climate: influence of forests on, 56 
— on neuralgia, 326, 344 
Clock : chain, 414. 437: 
chimes, 411 
cleaning, 234 
electric, 118, 234, 258 | 
esca t, 608 
letting down sp. ing of French, 507 
night light, 274 
novel, 22 
rate of a double three-legged gravity 
Denison, 433 
regulating, 218, 232 
siuereal, 430, 578, 559 
Clocks: Am rican, 544 
— sidereal, 490 
case, 234 
electric. 360, 414, 459, 572 
Cloth : cementing to iron rolls, 486 
Sticky American, 364 
wuterproof, 166 
Club- house, rating, 64 
Coal: carbonic oxide formed in burning, 
131 
club, 273 
dep sits of United States, 307 
wet v. dry, 168 
Cual-getting by the lime process, 155 
Coal-mining : history of, 196 
3. 000ft. above the ma, 281 
Coating for leather diec, 119 
Code, :eading the Morse, 19 
Cod-liver oil, 582, 654 
Coffee 8 and tea after meate, 357, 480, 481 
the action of, 688 
Coil: brea for, 72 
detective, 18 
e nest e, 118 
for lighting gas, 19, 141, 163 
induction, 39. 95, 187, 282, 258, 308, 364, 
416, 438, 450. 485, 574 
medica, 18, 97 
— street, 802, 322, 892, 458, 572 
Spi ing, largest, 259 
— tension of, 841 
winder, 166, 187 
Coils: 418 
gulvanometer, 555 
induction, 142 
iron, for dynamo-machines, 19 
medical, 20 
resistance, 17 
Coid: air, 41 í 
— machinery, 119 


feet, 505 
Collars, ce lulo‘d, 460 
Collimator, 582 
Collodion, ¢77, 599 
Collotype printing, 598 
Colour, 92, 296, 322, 338, 407 
Coloured: lignte, 336 
stars. 50 
Colouriog: of engines, 144 
steel without beat. 186, 597 
Colours of photoyra; he 1 objects, on the 
possibility of reu ering visible the 
original, 140 
Colzaline oil, 389 
Combustion: controlled, 468 
of oils, spontaneous, 525 
Comet: a tale of a, 10 
Crul’s, 111 
D' Arrest's, 501 
Encke' e, 645, 567, 589 
Prior. Tait on the, 201 
the great, 248, 172, 204, 315, 451, 521, 544 
545, 567, 589 
— as seen at Cape Town. 268 
— perihelion passage ot, 347 
the new, 521 
Comets: rnd sunspote, 356 
tigure of, 55 
menaciog, 271 
of 1811 ana 1812, 496 
periods and distances of, 541, 555, 576, 
598 
se irch for telescopic, (67° 
supposed identity of certain, 224 
‘ails of, 544 
Commercial photography in the United 
otates, 664 
Common’s great reflector, 496 
Communication between paseengers and 
railway servants, 275 
Commutator: for small dynamo, 119 
reversing, 275 
shunt, 213 
Company lia dility, 91 
Compurs, br.oke’s borizontal drawing, 


uw i 
Compeusati n talance-wheel, 112 
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mpounds, barum, 78 
Compressed air 1 : Pies 


ee e ir i ang 
nductivi PETE 
— dent, Sa 
newer, 151 | 
cal fittings, mandrel-noees and, 854, 


D49, 
Constant battery, 488, 483, 50 . 
aan ra the atmosphere at greet 
hei $ : 
Contact: Dent's electrical, 10 
series, 150 EA 
Continental railways; gauges of, 78, 96 


Continuous brakes way accidente, 
91, 161, 290, 205, 549, 505 
Contract fraud, 255 „„ 


Controlled combustion, 468 
Convulsions in o- to, 507 
Corkins serene petroleum heating and, 


eo ante geometry, problem io, 44, 71, 
1 


Copal varnish, removing, 166 ae on. 
Copper: and platinum alioy, 10 

carbon instead of, 854, 600 ee : 

Toads wont sf, 235 — 
we 0 : 
metallic in wheat and oate, 68 a eyo 


Co,.ying : paper, ee n 
f blue process of. 6i „ 
Copyright: photographie, 64 55 
quotations, 321 „ 
registered design, 115 x 
Cork fender, 310 3 
Cornice, 364 
Curons, eta, 88, 160 


comes couble staining of nuclentel 
jood, 181 oa 


t 


** 
` 


Correspondents, hints to, 87 

of time, glimpse through, 90, 

115 

Corrosion, boiler, 41 hae 
Corrosive sublimate, 325, WJ 2. 
Corrugated tile roof, 574 GETE ki 
Cosmical rising of Lyra, 110 s” te 
Costs and executors, 527 | Frei 


Conon and leather belting, 772 1 
ting, 597 oe. 
0 ed oil and olive-ofl, te distin- 
gu h, * N ö 1 . . 
Cough medicines, 463 ests 
Council of the R.A.S., resent election of, 
89 a 


Counterpoiee, 166 
County court practice, 358 
Cuupler, harmonium, 144 > 94s 
Coupling-rods mode: lo-omotive, A 
Urane, steam, 190 Ss 


4 


Crack seat, 3:6, oe p 59 a 
Creation uf power, 21 eae fe 
Creditor: debtor and, on marriage NO 
detention of property, 187 „ 
Crest, 460 „ 


1 


Crisium, mare, 316 eo. ae 
Crooked castings, straightening, 89, 8 
Crown-glaes : achromatic telescope, 50 

has reindeer 18 38, 66, 90, 818 „ 
Crul's comet, 11 el. 
Crystal Palace gas and electric exhitid n, 


350, 413 
Orystaliisation on metals, 18 
Crystallising tinp'ate, 259 
Crystals, bichromate, 341 
Cryotoleum pictures, 508, 552, 574, 607 
Current, air, 574 
Curvature of earth, 8302 404° 
Cuabions, faded cioth, 42 
Cutter: epici coria, Pa 

acht, model, ’ 

Cutting: steel with wet fron dtse. 448, 41, 

524 ‘ 


wood-screw, 901, 411, 457 
Cycle, the Idea“, 454 i p 
Cycles, lunar, 110 ae 
Cyclones, on the origin of, 241, 479 `- 
Cyeloi s fan for organ blowms, 90. 
Cygnus, observations of stars in, 66 
Cylinder : and boiler for half-horee engine. 

94 + 


cover, 581, 888 
Geneva, 192, 303 
wer, 581 
ickness of, 631 
Cylinders: and eccentric, fixing in lathe, 


p 


ports in, 990 
zine, cleaning, 142, 187 


DANIELL cell, the, 587 

Dara: eyes g owing in the, 485, 506 
mornings, the, 406 

Dark-tent, flexible windows for, $77 

D'Arrest'a comet, 591 

Date of commencement of Christian er“. 


299 
Daytime observations, 190 
Deafness and vegt turianism, 17, 


165 
De-alcoholised wine, 70 
vearborn ot servatury, 218 
Death nut univerral, 107, 113 
Debtor and creoitor on mariage, 570 
Deelinat on circle, 11, 383, 0 
Decoration of room, % `` 
De: de, title, 91 


41, 118, 


Degree on rarth’s surface, measurement of, 


985, 245 
De M 


the memoirs of Prof. 711 
De limn (Beckett, double three-legged 


rity clock, rate of, 433 
1 electrical c: ntact, 414 


Deodorising od, 14 
Dendereh, the 


Deposit vault, T safe, 134 


pirelopwent, dry-plate, 472 


for reflecto 


Diagonal T, 96 
Pissans, indicator, 258, 325, 342, 964, 388, 


1, 411, 506 


%9 
Dial : 
412 ; 
whitening, 699 
. 680, 592 


Diaphragm : in a refractor, 577 


aterhouse, 574 


Diapbragm in a telescope, 589 
Dickens, the, 57 
Dictionary, mercantile, 364 


sodiao of, 544, 575, 880, 


flaing watch, 191, 212 


Die-cutting and engraving. 209. 730, 255, 
973, 274, 296, 821, 338, 858, 409 . 
Dielectrics, capacity of, 806 


Dies, hardeniog taps and, 
Diet : and agility, 572 
and inteilect, 548 
for night workers, 463 


of 

ty of food, 132. 

Dinner for two, 49 
trioy 


560, 5 


210, 256, 413 


cles, 434, 454, 479, 502, 


Discharge ; trom the.ears, 278 
of — sewers, 19 
Discharger, Henley’s, 210 


Dise n trap, 324 
Daai of ships, 303 
istance indicators 10r locomotives, 441 


Distilling herbs, 280 
Diurnal: inequa ity of the tides, 225, 271, 


606 
Dog-èart : axle, 492 
brake for, 956, 566 


Demeatic: ior-machine, Pictet’s, 243 


recipes, 281 
Doors, manhole, 121 


Double star neat 16 Aurig e. Mr. Espin's, 


some new, 471 
Drainege, rosd, 11 

per Dr. Heory, 265, 

Drawing, copies of, 458 


84 
pee and unsvuo Zeep, 169, 189, 


Dreams, 4 

Dress. ratiocal, 570, 593 

Dreesiog : oil-eheet, 551 
waterproof, 256 


variability of Epsilr a, 135 


318 


Drill and tool-gauge, geometric, 519. 571 


Driling engine, 
rilling machi 
them, 21, 273, 297, 
488 


- D horizovtal slot. 851 
Drills: and chamfers, and huw to mak® 


321 


Drop messarement, C 


Dev gs avd doctors, 167 


Des OR te: 0. heating by hot-water, 
plate: developmen, 473 


Dry- 
cies, 119 


Dule«imer, 97, 168 
Dumb piano, 575 
Dum bietonus 
Dare: 


screw-chaeer, 501 


231 
Dust, report on mete ric, 9 


í on process, 11 
Dusts, explosive, 420 
Duty on spirits 


, 889 
pIe from poplar twigs, yellow, 246 


: 458, 486 
anil 554 


oil, 599 
rabbit skins, 574, 597 
with aviline biack, 587 


481 
rush, 482, 517 


curmmutatur for small, 119 


earth as, 


Fre reenti-Thomen, 3233 


gas-engins fur, 21 
ttordon, 2 f 


5 . 
machine, 188 9 en ri sie 280 
3 . K, j 2 11 
5 Sir ee Thomson's, 541 


| Dynamometer, how to make a, 


574 


551 
13, , 42, 68, 70, 


ectric machinery, 818, 382, 854, 
899, 424, 446, 472, 402, 517, 541, 563 


Dynamos: alternate- our . ent, 641 Hlectro-maguet, the largest, 478 
small, 14, 30, 64 Electru-magnetic: induction, Fazsaday’s auste, 420 
Exposer, Addenbrooke’s automatic ad- 
unit of power, 89, 114, 163 justable, 85 , 
Electro-magnets : „480 Extracts, , 639, 674 
method of obtainiog i creased power Extraordinary violin, an, 276, 25, 833 
: from, 430 Eye: opacity of in dogs, 93 
and dyname machines, 253 Electro-magnetism, prof. T on light and the, 401, 438, 
of, 383, 404 Electro-motor : 67, 72, 408, 458, 484 447 
progress of life on the, 354 for tricycles, 42, 67 treatment of styes on the, 404 
be, the dynamo, 228 Eleotrophorus, 414, 438 Eyepieces : achrometism of, 88 
Earth's; axis, position of as referred to | Electroplating : 19, 21, 42, 43, 121, 149, | lenses for Gregorian, 522 
her orbit, 188 ll „ 589 
i en, 517 


compression, the new value of the, 589 


avra measurement of degree vn, 235, Eyepieces : 37, 890 


Huygbenian, 162, 450, 480. 483 


Easementa, 403 solar, 451 
Eat: and drink, what shall we, 455, 480, Eyes glowing in dark, 485, 5°6, 529 
501, 522, 547 Ele va tonl-post, pew, Slt syeright, 97, 187, 211, 322 

how much should we, 108 Elliptic constru of, 116 l 
Eating salt, 186 Ellipticities of Mercury, enus, &c., 358 
Ebouised pianos, 190 Elm, staining, 213 F. R. A. S., letters by. 11. 59, 110, 133, 204, 
Ebonising, 892 Emery banda, 578 248, 271, 315, 356, 404, 451, 495, 644, 
Eocentric: chuck, swirg, 207, 524 Emigration : and acrofula, 301 589 3 

single, reversing gear. 624, to South Afric, 434 Factory and workstops act, 231, 389 
Eclipse : method of photogrephing the Employer's liavility, 64 A A cloth cushions, 43 

ai 


Enameling photegrapas 94. 116 73 
t: of resear at tho Social rening trike. 402, 412, 487, 455, 462, 481. 


57, 594 . 
Fan: cyclops for organ blowing, 364 
for smith, 120), 481 


mounting, 452 l 
Fanning-wheels for navigating the air, 


solar corona without an, 879 
of May 6th, the invitation to obeerve 


the, 589 
partially graphio computation of solar, 


271 
476 the only legitimate form of, 856 


Endowments at French Academy 449 
alt-horse, 


8 calculation of, 496 
Sun by Jupiter's satellites, 452, 476 Engine: cylinder and byiler for b 
solar, 59 94 176 
— and oecultations, 405 2 Faraday’s law of electro-magnetic indus- 
transite and, 333, 356 electric, 72, 95, 167, 232 tion, 275 
er, 320, 872 firebox of traction, paring 599 Fat b „504 
d horse- power of winding, 192 Father, | duties of, 321 
bot-air, 165 Faure accumulator, 70 
indicator, 346 Feathery mist on moon, 12, 521 
529 i , management, boiler treatment end, | Feed-water, heating, 664, 575 
Edison : electric light installation at New 2 : Feet: and shoes, 68 
York, 26, 64 power, 169 10 
a „ 


pumping, model, 18 
queries 167, 191, 303, 325, 842, 486, 506, 


| Mr, on storage batteries, 583 
Education, Huxley on science in, 558 
Eels in vinegar, 187 . 
Effecta, rritating, of animal and vegetable 
atings, 108 
Egg-shaped sewers, discharge of, 19, 71, 94, 


845 
Eggs: and chickens, 573, 576, 598 
reserving, 117, 503, 651 


sweating of the, 404 
Fencing, raili and, 419 
Ferguson’s tu bles of the Moon, 110 
Fern, peculiar, 655 
Fernery, insects in, 117, 168 
rerranti-Thomeon dynamo. 
Fe ver oid, 484 
88 Fiddl x, ta, 462 
Field-glsss, 119 
Figure of comets, 56 

es, eand-blast, 303, $24, 399, 342, 364 


Engineers, chemiatty for, 38, 92 
eB 


: Caledonian, 141 
colouring of, 144 Filtering eolution of citric acid, 341. 385 
Great Estern, 27, 341, 508 Filters, spongy iron. 148. 168 
Great North of Scotland. 232 Finder for a small telescop», cheap, 392 
Great Northern, 19, 42,143, 166, 366, 571 | Fire, salt in the, 462, 573, §96 
Great Western. 210, 843, 484 Fire-alarms, Braham’s improvements in, 
clocks, 350, 459, 572 lwcomotive, horse-power ot, 625 
L. and N. W., 97. 188, 211, 219, 276, 301, Fireboxes, g, 267, 599 


currents, new resesrches on, 291 
engine, 72, 95, 282 9 
L. and 6.W. 234, i 


556, 651, 598 
L. B. and S. C. 44. 118. 143, 165, 462, 


483 
L.C. and D , 121 
M.S. and L , 167 
Metropolitan, 257, 278, 368, 390 
Midland, 45, 71, 96, 118, 141. 143, 165, 
166, 259, 303, 828, 324 


rendering wood, 392, 438 
Fish, fried, op nuisance, 115 
Fishes, fovd of, 45 
Piang: rods, mending, 301 

tackle, 167, 168, 188 

vessels, steam, 279 


Fitting and forging, 163 
Fixing millstone, 301 


+ 


launch, the, 199. 163, 153 
light at New York, Edison's, 26 


l 436 

— fur workshop, 43 N.B., 193 et, flute into, 

— in a French workshop, 490 North London., 390 Flame : luminosity of, 444 

lighting, 308, 325 B. E. bogie, 166 propagation of in gascous mixtures, 
— from batteries, 402, 468 — single express, 69, 187, 231 155 

— local board and, 389 Exdli- uh MECHANIC, eariler volumes of | Flammarion’s star matnda 218 
locomotive, 119 and later ‘* discoveries, ’ 496 Fianorls, washing, 45 , 551 

log, Kelway’s, 292 ving: amateur, 44, 117 Fiat: feet, 900. ; 
machines, 438 on brass, 577. 598 Newtonian, 17, 37, 182, 481, 452, 497, 521, 


meter, Ayrton and Perrs's, 490 Engravings, cleaniog, 44, 169 546, 568, 592 
ts 29 Flats: for refi-ctors, 37, 88, 294, 253, 272. 


motor, 361, 461 Enlargements - í 
photographic, 30⁴ 359, 406, 452, 476, 497, 568 
Epicycloidal cutter, 217 out of plate-glasa, 318 
insi Fleutists, to, 482, 4¢4 


Equation : intrinsic, 414, 433, 504 
Flints, fossils in, 204. 218. 235 


Floors: cleaning woud, 18 
concrete, 43, 142, 190, 413 ; 
worm-eaten, 556 

Flour-mill, blast and exhauat iu, 575 

Flow of water: 413 
from a pipe with a flap, 454 


ds, 272 2 
without circles, adjusting, 451 Fluids, ude on resistance of, 392, 412. 


Equatorial telescope : simplest method of 


563, 508 | 
Fluke : in sheep, 165 


240 f 

mot r, 20 t imploest method of using the, 134, life-history of the liver, 268 

problem in connection with acrial navi- 159, 182 Flute into flageol 633 

gation, 12, 66 : Equinoxes, apparatus for illustrating pre- | Flutes for smail hands, 462, 464. 
eeesion ut the, 451 Flax of soap, 14, 117 


resistance, 214, 578. 599 

— of battery cells, 32% ae 
resistances of wires, showing, 525 
standards, 9 


Fqvitabie mortgage. 136 Flywhee), 168, 188, 213 

Excicsson’s steering propellers, 331 Focal: image, rize of, 576 

Erne»t’s coil, 118 images, 11, 7. 59. 816 ; ; 
length, telescope: of short, 471 


thermometer, Erystpelas, burax in, 404 ; 
units, 209 ? Escapement, gravity, 480 Focus: aberration of, causes by fiat beir 
Electricity : 411, 435 Eapin's double atar near 16 Auriges, 448 round, 68 
and horse-traipiog, 460 kuching : 259 equivalent, ot Camegrain telescop®, 477 
aud the organ, 390 on glass, improvement in, 376 Food: and energy of man, 1% 
age of, 129 Ethoxv-limelight, 462 and longevity, 54% 
brief history of, 427 Buclid’s axioms, 18, 42, 70, 98 cigestivlity of, 132 
coil for lighting gas by, 19, 141, 277 Examination : chewietry, 21, 43 of fishes, 45 
in horse-training, 483 of malt, 14, 39. 9 1 . Foot, artificial, 482, 506, 528 
static, transformation of into current, Examinations competitive, 271 Force of blow, 326, 4 
338 Institute of Cuemi try. 18 Forecasts, rain, 580 . 
tren formation of static into voltaic, scieace, 529 Forests, influence of on climate, 56 
Exciting properties of cate, 520 Forviog, hitting a-. 163 


Forth- bridge, the, 8 


Suv 
trausmission of power by, 2, 483 Exe, from the, 59 
: Fossil lions of Chu · ing Croa, 149 


velocity (f, 462, 484, 529 Executors: 339 
wuik ng models by, 46%, 436 costs of, 527 Fuesils in finta 24, 213, 23 
ss ¥lectricity + ite theory, sourees, and ap- | Exercire, puysical, 291 Fountains, scent, 600 
plicativas,”’ Sprague's, 14 . | Exnawt steam, mnsy, 315, 412 Fraud in contract, 355 
Electro-chemical telegraph, 599 | Exbibition : Cry tal Tülle! Bas and eloo- French: Academy, eodowmenta 1°, 449 
Electro; deposuion, 12), 143 tain, BH, 445 clock, letting dowa epring of, 507 

— brass aud bronze, 200 sale of kuo to at, 456 | p lishing, 145, 167 

workshop, electric light im a, 490 


Eleotro-dynamie uni. ot power. 199 183 Ry ortemar’s, 51 


— . — 


> Sorerauanr 10 tag EN@LISH MECHANIC, IN 
Vi. [ MARCH 28, 1883, ] DEX. 
: Goods : highway, 255 Houses, healtby, 571 

er A from, 188 lost at sea, 466, 484, 505, 552 Human : body, phy sical changes in, 578 

new, 967 i trains, brake power upon, 94 monster, a double, 243 
Fretwork : fixing, 144, 167 Gordon dynamo, toe, 275 Huntington, to Prot., 340 

varnish for, 509 Gout, 189 Hui ry, worry, snd waste, 542 
Friend) Society : registration, 537 Gove: nors, weighte!, 527 Huxley on Science in Education, 559 

7 626 ` wer-Bell telephone, 313, 282 Huygheaian eyepieccs, 162, 451, 460, 483 

Frost, alas sweating during, 462, 484, 505, child, widow and illegitimate, 527 Hydra lic: eytinde:s 2u 


rape: leaves for Pickles, 231 
sugar, picrate of potash and caustic 
potash as a test fur, 292 
Wine, 166 
Graphic: co mputatio: of a solar ec'ipee, 
Pertialiy, 476 
methods, 391, 435 
Glatings, coucare diffraction, 292 
Gravitat on. 44 
vity: centre of, pr. blem, 44 
escapement, 480 
specific, 448 
Grease, wheel, 214, 551 
Great: Eastern railway engines, 257, 341, 


mar niner, 33, 56, 81, 109, 156, 198, 222, 


538, 578 
ae on resistance of fluids, 392, 412,553, problem, 413 


— Fuel: eleotro-generative, 182 
portable furnaces with liquid, 382 . 
Fuller'a : forget-me-not caioulator, 571 
mercury bh'chromate tattery, 20 
Fungi, poisonous properties of edible, 
474 


rnaoe, the electrical, 9, 30 
Acti portable, wi'h liquid fuel, 832 
Furniture, worm-esten, 435 
Fw ible plugs, 344, 865, 412, 488, 457, 481 


508 Iwnsges, focal, 11, 37, 59 
North of Sovtland engines, 232 Mpostur, one more, out of spirits, 59 
Kalte ha i6 Noi tuern eng ines, 19, 42, 148, 166, 366, Incandesceuce lamps as accessories to the 
9 571 microscope, 515 
Galvanising, 523 Western en in- 8, 210, 313, 481 cipient astronomer, outfit for an, 356 
Galvanometer : coils, 555 nhouse, $23 incombustible paper, 392, 414, 458 
improved. 89 Mio. 5 Gregorian : Cassegrain, and Newtonian | Income tax, 137, 144, 281, 480 
new form of aperio io, telescopes, 87, 205, 406, 496, 592 Incubator, Hearson’s, 562 
Game Act, ground, 14 eyepicces, lenses for, 522 ian: Australian, ur, d New Zealand 
Garden: » 284, 278, 800 Grinding: chisels and plane-irons, 207,230, mounted police, 438 
pack 1 115, 181 254, 274 Inn ckemith, 5 
’ lasa, 365, 481 isruober: oi » 870 
Gas: and electric exhibition at the Cryst d e 16, 113, 138, 225, 317, 387, 2 Paste for driving belts, 165 
„ 880 443 Grip vice, standard instantaneous, 165 Indicating or describing trains, 16 
and leather, 896 Grist mills, 42, 94 Indicator : diu rams, 258, 825, 342, 364, 388, 
and paraffin, 484, 528 i ud: game Act, 14 391, 411, 506 
au amatio regulator for, 318, 360, 410, landlord and tenant, 320 electric, 864 
: Growth : of American trees, 122 engine, 346 
boiler hesting by, 530 of children, 867 for electric bells, 187, 211 


coll for lighting by electricity, 19, 141, of men, 558 
165 Guiding-wheel, new method of hanging 
a, 40 


consumption of, 190, 277 


uction : 280, 301 
coil, 39, 95, 118, 142, 187, 232, 258, 364, 438, 
59, 48, 574 


flow of 8 Pipes, 677 Gums, sore, ae 1 
Petroleum, Gun; barrels: rowning, 42 alure, 119 
in water, lift wer f. 551 „ le machine, Voss, 12 
. ai — 952, Boo rusty, 168, 18 ach ne, Voss, 12, 39, 235, 329, 858, 460, 

products, 21, 43 — Wimshurst's, 153, 2 9, 230, 254 

aupply, 598 HAIRSPRIN GS, 460 Influence : machine, Wimsourst’s, 426, 485, 
à 5 by, 2 * Hall's new type-w. iter, 17 z 573 i 

engine for dynamo, er covering, piauofo of climate on neuralgia, 344 
Gaseous mixture, Propagation of flame in, Handinees of aveamers at high-speed, Infringement of patent, 326 

1 486 ot Joints in te en raph wires, 529, 574 

Gaaholder, 212, 238 Happened, before it, 83 Ink: black aniline, 474 


ting, electric, 391 Harouurt’s, Vernon, ačrorthom. ter, 127 


labour made vseful, 90 


ening : and tempering steel tools 161 
188 i poe ct lite, effec · S of weather on, 157 


smell 3844, 265 trass, 235 Insects : for the microecupe, 1 repairing, 97 
Gas-star, 235, 257 : Z cast-iron, 211 in fernery, 117, 168 
Gauge: geometric drill and tool, 349, lathe- centres, 392 Insomnia, 228 

871 Plaster-caste, 392, 414, 458 Instantaneous shutter, 279 

mercurial, 168 taps and dies. 210, 256 Integral caiculus, 98 

screw, rept of co i mittee on, 877 m nium: couplers, 141 Inte Ileet, di-t aud, 543 

vacuum, 70 pedals, 341 utert st on accounts, 320 

water, improved, 491 r eds, 302, 900, 411, 434, 457 Tuterfeience of light, 390 

Wire, standard, 482, 481, 515 — Baillie- namilton’s improvements io, | Intestate, 137 
Gauges: of continental railways, 73, 96 4 Intrinsic equation, 414, 438, 504 

standard screw, 321, $98, 361 softening tone of, 301 -Tish stew, Sir Garnet Woisel-y's, 180 
Gear, single eccentric reversing, 524, 596 Onograph, 364 Iron: aad braes, solder for, 438, 458 
Gearing : 988 Harness, 575 and Steel Institute, 77 

ha pur cepa 481, 504, 551 ard College observatory, 248 and eteel, analysis of, 588 

the profuction of looped figures by, 25, Head, bicycle, 49, 136, 250 and steel, brown tiut for, 534 

45. 78, 126, 184, 207, 212, 250, 376 Headache, 463 carbon in cast, determination o’, 259 

wheel, 573 Heareon's incubator, 562 coils for dynamos, 13 

eels ; method for moulding, 56 Health and disease, ear io, 424 estimation of, 422, 469 
fo-, 599 Healthy houses, 571 ishing wrought, 235 
Gems, artificial, 246 Hearing in schools, 586 hoope, 256 


Geneva; cylinder, 192 


eat: und sound, non-conducting compo- 
watch, 190, 912 


wakiug direct frum the ure, 215 
sitions for, 445 


mav, 116 


Geological query, 404, 458, 482, 5-4, 572 obtaining b chemicala, 250 pyrites, analysis, 469 
Geolegy: its primary aims and be trings, Heating: an cuokiog- st sven, petruleum, quinine and, tonics, 300, 325 
199 299 sul s, ceiuent for cloth on, 486 
the textbook of, 285 apparatus, 802, 324 Siemens“ sof; steel or ingot, 90 
Geometric dri'] an tool-gauge, 649, 571 — cost ot, 14 soldering without au, 402 
Geornetrical, 279, 301 — for the microscope, 531 soldering zinc and, 191 
Geometry, prublem in co-ordinate, 44,71, by et am, 117 spongy, tilters, 143, 166 
18 drying-room by hot-water, 574 tank, painting, 342 
German ailver, 551 heuhouse, 117 tenacity of at different temperatures, 
Germany, tha brake que-tion in, 139 solcering iron, 20, 118 300 
Gilding and pain ing wooden letters, 21 Water, 569 tinning, 210 
Gin: ingham’s improved air- pump, 422 Heavens, the pole of the, 204 zinc and, 8% Idering, 212 
Gimleta, » 551 Hebrew, Pronunciation of, 438, 482 Ironstone and limest ue, analysis of, 422 
Girder, 168 Hedge, right to clip, 480 irregular forms, N orthcuit’s apparatus tor 
Glacialine, 132 Heir-at-law, 64 turning, L3, 254 


Glass: and chins, drill for, 504 
and me al, cement for, 182 
cement for, 902, 


Henhouse, heating, 117 
Henley’s discharger, 210 
Henry Lord Clifford, 527 


Island lite, 564 
Issue, meaning of term, 115 
Itch, 550 ` 


coating on metals 132 Herbs, distilling, 280 
etching on, improvements in, 376 Herculis, zeta, 11 JACKET, steam, 210 
grin 885 *eron, food of, 191 Jack- in- the- box Beal ing, 481, 594, 551 
optical, 337 Herechei’s * Outlines of Astronomy,” 110 Jacquard looms, reeds fur, 116 
positive, 577 Aiggin’s galvanic battet ies, 31 Japan, 18 
riveting, 365 High «ay width, 255 decks in railway tra'ns, 161. 185, 209, 230, 
specula, Rrindiog and polishing, 15, 118 History: of coal-mining, 196 253, 295, 319, 340, 384 408 

138, 225, 887 of electricity and electric lighting, 427 [J ewellery, renovating o d silver, 578 
stained, 459 Hoist, 68, 53), 559 Join s, ing t, in telegr , ph wires, 529 
stone and metal, Prodaci g pictures on, Holland and Germany, brake question in, | Joist, breaking weight of rolled, 300 

445 139 Joshua, and the sun and moon, 446, 507, 
storm, 366 Home: and garden Carpentering, 184 529, 552. 574, 509, 547 


te during frost, 462, 484, 505, 528, 
78 


writing on, 528 
Glasaes, grinding, 481 
Glasshouse, 389 
Glazed tiles, cu'ting, 483 
eae through the Curridors of time, 90, 


Glue: liquid or size, 673 
©, 733, 482 

or paste for skins, 145, 167 
e, 2 


chipa, 101, 150, 239, 307, 349, 419, 467 
Hood for camera, 187, 277 
Hoops, iron, 756 
Hops, substitute for, 277, 
Horehound beer, 402, 453 
Horn, polishing stag, 390 
orse, eale of, 670 
Hor»ehair Pilluw-, 481 
Horse-power: ani acrew-prope)ler, 81, 
8 302 


Jupiter: 294, 313, 316, 545 

eclipses of sun by satellites of, 452, 476, 
567, 591 

marking on, 159, 591 

Physical observations of at Chie:go aud 
O yalla, 28 

red spot on, 406, 508, 567 

spots on, 8 

equare-shoulde ed, 204 


323, 328, 891 


of winding engine, 192 


solvent for marin 14 Horse · training, electricity in, 460, 483 KALEIDOSCOPE, 114. 453 
lerve in water butt ;, 59 Hot-water: 283 Ko: es of trousers, buard for etraigtening, 
Gold: bronze Powder, 167 heating drying- oom by, 574 143 
liquid, 232 H. t-air enyine, 165 Raoottiny, Puent, 581. 533 
Paiat, 101 Hause, overtiow of Water into, 450 Kueuig’s adjustable resonators, 18 


— 


LABO RATORY table, 463 
Labour, hard, made ueef . l, 90 


— new arc, 82 
magnesium, 277 
microscope, 364 
observing suat and, 294 
semi-incandeecent, 136, 233 
Lamplight phat: graphy, 256, N8 
TH ea Proved wrinkles iu tling, 881 
Land: reclamation, 73, 95, 119 
tax, deduction, 115 
Landlord and tenant, 14, 231, 320, 321, 338, 
410, 456, 479, 569 
Lantern : ghosts, 841 
how to exhibit spectra with the, 526 
parallel beam from, 458 
Projection, 599 
slides, 117, 142, 531 
paints tor, 120 
Darencies, 325 
Tante:ns and slides, 448, 494, 587 
Lathe: 322, 361, 488 è 
bed, 213, ee 434, 457, as 
— Warping of, 280, 324, f f 
centres and centre reamers, wrinkles in, 
221 


— hardening in, 392 Pes: 
fixing oy linders and eccentrics in, 96, 166, 
187 


fly wheel, 213 
mandrel, design fur, 571 
planers, 195 229, 254, 263, 276, 310, 410 
Planing on the, 477, 634, 670 
small. fittinz up, 325 

indlee, 878 


Lathe-noses, screw-threads and, 361, 569 
Lathes: Bri’annia Company's screw- 
cutting, 129 


compariron between Taylor's and North- 
cott’s, 94, 115 
the-sc ews, ornamental, 569, 571, 505 
Launch: steam, 117 
the electric, 139, 163, 183 
Laundry, steam, 457 
l aws of moving bodies, 551 
Laxey wheel, 507 
Lead: in tinfoil, detection of, 109 
production of in 1881, 165 
Lead-pencils, 555, 576, 598 
Len- e, copyhold, 91 
Leather: bellows for camera, 145 
cleaning morocco, 144 
disc, coating for, 119 
gas and, 326 
Lectu'e at the “ Vie.,”” penny science, 106 
Leg, artificial, 459 
Legal replies, 14, 44, G4, 91, 96, 136, 143, 
162, 186, 208, 230, 255, 355, W, 410, 
78 456, 479, 528, 567, 573 
eadary astronomy, 110 
n form of enoo s ment, the onlj, 356 
Lemon pudding, baked, 429 


ey spice for Gregorian, 522 
ic, 385. 531 
Letts’s Household Magazine, 588 
Lever, 325, 342 
Lever’s are lamp, 378 
Levers, combination of, 157 
Liability: company, 01 
employers', 64 
icense: medicinc, 91 
vehicle, 255 
Life, island, 561 i 
Lifting power of Kas in water, 551 
Light: and air, 69 
and the eye, Prof, Tyndall On, 401, 4.3, 47 
interference of, 390 
of the sky, 10 
Lichtfoot's simple air refrigerator, 82 
ightning conduct r: 73 
testing, 96 
Lights: ancient, 358 
coloured, 326 
experiments with, 370 
Lime: bisulphite of in beer, 14, 19 
bricks, 525 
Process, coal-getting by the, 155 
softening, 192 
Limejuice, 480 
Limelight: 70 
“Pparatus, 483 
ethoxu, 462 
“asumeter for, 460 
Limestone, analysis of ironstone and, 422 
Limitations, statute of, 162 
Link-motion: ag 80 expansion gear, 572 
single- ccentric, 411 
the, 207, 231, 256, 276, 3S2, 434 
Linoleum, 485 


Liona, fussil, of Charing Crors, 145 


Liquid: for binnacle, 95 
giue, 573 
gold, 232 


Liquidation. 64 


Litho, Varnish, 573 


Liver: Congestion of, 353 


di-ordered, 357 
sluggish, 454 
Liverpool, accident at ont ral station, 129, 
253 


Lobster tina a ad rheumatism, 140 


Local boarda and elec'ric ligh ting, soy 
Locks, 326, S44 
Locomotive : boiler, model, 42.70, 143, 16 
530, 552, 574, 598 

bridge, 860, 392 412 

coupliog- cds, model, 55 1 

electric, 119 

vagines, horve-power of, 525, 597 
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! 
Measurements, electrical, 125, 173, 183, 
192, 207, 240 
Measuring : atmospheric preesure, 119 
the beisht of a mountain, 50, 96 
Meat: preser vit g. 141 
sawing oy machinery, 303 


Locorotives : 78, 121, 300 
coal consumption in, 488 
compressed sir, 9 
distance indicators for, 441 
horse-p. wer of, 625, 597 
L. and N.W. R., 801, 366 


M.R., 96 Meats, tinned, 240 
Metropolitan, 257 Me chanics, 5 386. 485, 528, 579 
Scotch, 192 Medals, Montgolfler, 366 


Medical: 303, 342, 459 
coils, 18, 97, 302, 572 
— street, 322, 458 
que ics and ren ies, 432 
replies, 116, 209, 300, 319, 389, 357, 456, 


various, 210, 212 

work of fast, 64 
London: snd North Western engin s, 97, 
ee 213, 276, 801, 368, 437, 433, 459, 


801 Lord Wes ern Railway, continuous 180, 550, 808 
brakes on, 595 Medicine: license, 91 
and S.W. engines, 234, 802, 488, 459, 484, patent, 162 


Medicines, cough, 463 

Mekarski compressed-air tramcar, 63 
Melting temperatures, 97 

Memoir of De Morgan, 271 
Menacing comcts, 271 


486, 506, 554, 598 

Brixuton un 1 8. C. engines, 44, 118, 143, 
165, 462, 483 

Cia ham and D. envines, 121 

popular science lectures in, 89 


Longevity, food and, 548 Mercantile dictionary, 864 

J ooking-@i tases, silvering, 18, 70 Mercurial guuge, 168 

Looped figures by gearing, production of, | Mercury : ellipticities of, 356 
25, 45, 78, ee 162, 207, 212, 250, 276 transit of, 589 


Mercury brake, 303 
Meridian instrument, 589 
Merz polarising eyepiece, 589 


Lot's wife, 600 
Lubricating : composition, 429 
oils, 169, 525, 629 


Lucidit:, Mr. Matthew Arnold on the | Metal: bending rollers, 462, 552 
value of, 105 cement for gia n and, 132 
Luminosity of finme, 444 MetaUophone, 70 
Lunar: cycles, 110 Metals: and oils, 535 
orbit, 451 crystallisation cf, 18 
Photography, 815, 316, 864 glass ccating on, "132 
Lyncis, 12, tripl e star, 63 epectra of, 10 
Lyra, cosmical rising of, 110 white, 364 


Lyre (M 57), 185 Metal-work, 73, 119, 142 


Meteor, a fine, 337 
Meteoric dust, report on, 9 
MACHINE: defective sewing, 43,95 | Meteors, 11 
dynamo, 484, 600 Metropolitan railway engines, 257, 278, 
magnato-electrie, 46 a, 
illing, 51, 220 Micrococci, vaccinal, 76 
pl wing, 345 Micrometer : for sunspots, 315 
threshing, 213 three-acale for altazimuth, 545 
Voss i uction, 12, 45, 142, 278, 285, | Microphone, 42 


329, 358, 384, 412, 460, 482 Microphotography, 257, 278, 342 


Wim-hurst induction, 163, 209, 230, | Microscope : 597 
254 erector for, 95 
— mlu’ nce, 426, 485, 507 lamp, 364 


noses and serewe, 362 

preparing insects for, 97 

stand, Bulloch’s newer Congress, 151 

telescope and, 544 

use of incandescence lampa with, 515 
Microscropical : adapter, Nelson’s, 164 


w. od splitting, 277 
Machinery : coid sir, 119 
d)namo-electric, 313. 383, 364, 399, 42¢, 
446, 472, 492, 517, 541, 563 
W 33, 56, 84, 109, 186, 198, 222, 


ine aneat by, g mounting, 699 
Machines : earth pang dynamo, 253 objectives, quick acting adapter for, 127, 
electric light, 438 164 


Tolles’s amplifier, 27 
Midland : engines, 71. 95, 118, 141, 140, 
166, 250, 303, 323, 321 
— tank, 45 
rail way, take trials on, 71, 95, 210 
two-minute 1 
Migration of birds, 9 
Milk: analysis of, 42 
how is it made ! 215 
tester, a n- w, 10 
Milky way in Cassiopeia, 218, 323 


magneto-electric, 302, 367 
notes on dynamo, 88. 60, 161, 184, 254 
Maclaurin’s thevrem, 45 
Madeiras, spectroscop:c work in, 496 
Magic-lantern, 118, 277 
esis: estimate of, 422 
icate of, 14, 20 
Magnesium aon 217, 278 
Magnet, the e uth a great, 179 
Magnetic : effect, 486 
sands, 14, 21. 70, 91, 95 


storms, 303, 825, 864 Mill: Barker's, 144 
Magnetism, theory of, based on new ex- bean, 281 
periment:] researches, 515 Miling machine: 5), 220 
Magne'o-electric machines, 302, 367, 486 | dog for, 245 
486 Millicn, science for, in a weakly foim, 11 
Mag ueto-sounder, 55 Mis : grist, 42, 94 


spindles « f woullen, 259 
Millstone, fixing, 301, 323 
Miners’ boots, waterproufiog, 45 
Miniature, spoilt, 259 
Mini quer es, 555 
Minnesota and the North-West, 140, 276, 
298, 385 
Minority of women, 115 
Mirror: cubical revolving, 18 
work of Mr. Calver's 1jin., 65 
Mirrors, cleaning, 180 
of reflecting telescopes, 88, 163, 205, 252, 
294, 359 
rep ii ing. 276 
stiveriog, 201. 500 
Model: cutter yacht, 461 
locomotive builer, 42 


Magnets, permanent, 438 
M--gnitudes, star, 159, 356, 392 
Flammarion’r, 248 
Make your own gas: 339, 362 
Malt: examination of, 14,39, 91 
spirit, plain, 485, 528, 552, 573, 606 
Man : food and energy of, 106 
iron, 116 
racial characteristics of, 83 
Manchester, Sbictield, aud Lincoln en- 
Eines, 167 
Man- Jrel-noses and conical fittings, 521, 


519, 50 
Man irel, ere w-ch sing traversing, 430, 


453. 162 
Manganese : 14, 19, 42, 70 


batteries, 459 


binoxide of, 389 ship, 188 

Tolman’s battery without, 275 Modern lathe, its munufacture and uses, 
Maoganiferous ore, 119 518, 540, 562 
Mange in dug, 506 Moleskins, dressing, 281 
Manhole door, 121 Monochord, 18 


Monster, double human, 218 
Moon: «nt artificial, 33 
and weather, 40, 61 
feathery miston, 12. 521 
Fergu-on’s tables of he, 119 
for November, new, 159 


Marble: Irish, 69 
removing sta ns from, 114, 167 
Staus in, 324 
Mau bles, playing, 574 
Morrbling book- edges, 256 
Mare Crisiun, 316 


Marine glue: 23:5 sone volcanic form iticns on the, 3 
solvent for, 214 Mornings, the dark, 406 
uring, 482 Morre code, readirg the, 19 


Mortgage, equitable, 136 
Mortise- wheel, teeth of, 188, 277 
Moseley, Prof., ou Pelagic n'e, 6 
M. ive-power for tricycles, 207 
Motor, electric, 5861, 461 
Moulding : elastic, 461 

gear-wheels, inethod of, £G 
Moulds, brick, pre-erving. 315 
Mountain, measuring beight of, 59, 90 
Mounting cartes, appliauce fur, 84 


Market overt. 5700 
Marking ink. b uv, 456 
Markie- on Jupie r, new, 159 
Mer malade pee!-cutting machine, 413 
Marriage: invalid, 35 8 
of deceased wife’s sister, 353 
eettlement, 559 
unbappy, 3%) 
Afarnred worman’s annuity, 273 
JLarried women's projerty Act, 14, 137, 


273, 84, 433 Mounts: bevellcd edge, 402 
Mars: distance of enn from observations oval, 364 
of, 110 Moving bodies, laws of, E51 
el tipticities of. 356 Musical ; belle, 165 
ra ellites of, 611 box, 18, 363, 551 
Massachusetts washing. 555, 575 
Mer upd servants, 157, 350 NAIL-sTAINS in ouk, 180 
Mathematical, 72 Names, stur, ancient ustrunom;/ and 
Mau, sbecpeakin, 203 Arabic, 315 


INDEX. 


Nasal discharge, 409 
Natural waters, 344 
Baus sunspottery and, 356 
Navigatog the air, fanniog-wheels for, 
176 


Navigation, use of chronometers in, 406 
Nebula in Orion, the great, 248, 544 
Needle telegr:ph instrum nte, 436 
Negatives: cloud, 117 
retuuching, 213 
Nelson's adapter, 127, 164 
Neptune, ellipticities, &c. of, 356 
Re tle-rash, 499, 506 
Neuralgi+, influence of climate on, 326, 
344, 391, 435, 527, 576 
Newtonian ; Cassegralu, and Gregorian 
telescopes, 37, 205, 317, 6 
flat, 16, 37, 182, 559, 406, 431, 476, 497, 
521, 508. 592 
New York, installation of Elison electric 
light at, 26, 61 
Niello : improvements in imitation, 542 
work, 4k3 
Night light clock, 274 
Night-workers, diet for, 463 


Nine, pro y of number, 121, 148 
Nitric acid, estimation of in nitrates, 324 
Nitrogen, 340 


Noisy exhaust steam, 344, 412 

Non-conducting compositions for heat and 
sound, 445 

North London engines, 390 

Nord West, Minnesota and the, 110, 276, 


298, 385 
Northeott's : apparatus for turning irre- 
gular forms, 13, 254 
lathes, „ between Taylor's 


and, 92 
NOMA 3 80, 174, 265, 373, 470, 


on . 38, 60, 161, 184, 
254 


on plumbing, practical, 28, 53, 81, 104, 
128, 151, 176, 197, 220, 242, 267, 288, 
310, 330, 997, 423, 446, 491, 539 

November, new moon for, 169 

Nuisance : fried-fish shop, 116 
smoke, 455 

Nursing 'the wick, 615 

Nutritive properties of rice, 402 

Nuts, sizes of, 532, 554 


OAK, nail-stains in, 180 
Oats : exciting properties of, 520 

metallic copper in wheat and, 68 
Obesity, 409, 507 
Object-glaes : achromatic, the, 26, 78, 219, 

289, 361, 421 

matters, 409 

metal, 522 

working, 64, 240, 397, 514 
Observations : daytime, 190 

of variable stars, 290 
Observatories. privately endowed, 204 
Occultatioa of epsilon Arietis, 150, 248 
Occultations, solar eclipses and, 405 
O’Gyalla : observations, the, 451 

pyre observations of Jupiter at 

hicago an4, 248 

Oil: cod-liver, 532, 554 

colzaline, 389 

deodorising, 14 

dirty, 21 

distinguishing cotton seed fiom olive, 

97 


dyeing, 599 
from the bottled-nosed whale, 288 
on the waves, 06, 120, 165 
on troubled watera, 92, 354 
vessel, cleansing, 190 
Oiled paper, 411 
Oils: spontaneous combustion of, 482, 
525 
lubricating, 169, 525, 529 
metals and, 535 
Oil-sheet dressing, 551 
Opal, silver-printing on, 212, 256, 278 
Opera-glasse-, 167 
Operatot's receiving telephone, Berlinc’e, 


54 
Ophiuchi, lambda, tau, &c., 11, 135 
Optical : equation, 409 
glans, 337 
matters, 431 
tools, 337 
Orange wine, %70 
Ordnance survey, 481 
Oie : iron-making direct from the, 245 
manganiferous, 119 
Organ: a comprehensive treatise on its 
manufacture, procural, and lodgiment, 
3, 50, 177, 242 
birrel, 577 
blowing, cyelops fan for, 364 
building, 505, 572 
chamber, 575 
electricity aad the, 390, 
in small room, 411, 435, 
poeumatic tubes, 577 
reeda, 121, 143, 233 
stops. 507. 552. 674 
the Temple, y¥2, 436 
tuning, 436 
Organette, 577, 599 
Organic analysis table, 503 
Origin: of cyclones, 241. 477 
of thunderstorms, 155 
Orion, great nebula in, 248. 544 
Ornamental lathe-serews, 560, 505 
Ostend rabbits, 575 
Outdt for an ineipient astronomer, 356 
Oval mounts, 364 
Owners, adjoinlug. 369 
Oxygen : apparatus, Chad wick's 357 
obtainuny from the air, 134 
Oydters, 301, 411, 430, 457, oud 
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PAIN in heel, 341 
gree abalyeis of, 14, 19 


black tor remo old, 270 
for lautern es, 187 
eae. 

for epee boiler, 596 

gold, 191 


ss and gilding wooden letter, 91 
45 


iron tank, 842 
water-coluur, 120 
woodwork, 345 i 
Paints for lunt uin slider, 120 
Peper: black transter, 42 
copying, 209 
incombustible, 392, 414, 458 
oile3, 411 
seneiti-ed, keeping, 21, 95 
— spots on, 117 
Pap'er-miché goods, renovating, 415 
Paradox, bydro-dynamic, 111, 140, 164, 
254, 272, 275, 296 
Par. ffin oil: trom floor ex racting, 482 
gas and, 481, 578 
Parallel beam from lantern, 458 
Parcel pont, an electric, 572 
Parchment. 5 485 
Paris, telephony in 
Parker-Smith's bakes 210 
Parky ss’ steam tricycle, 162 
Parrot, 73 
Partorrship : 137 
and assets, 569 
sbare of profits, 858 
i animal, 244 
e right to use, 570 
Patching fireboxes, 967, b099 
Patent : law, 326 
me icine, 162 
Patents ; and patent law, 342 
for inventione in 1881, 74 
Pease brose, 429 
Pedals : for pianoforte, 136 
harmonium, 341 
Pelagic life, Prof. Moseley on, 6 
Pencils : ar 555, 676 
making, 
Pendulum: 55 perpetual mot ion 
of a, 185 
electric, 70, 277 
seconds, 64 
spring, 678 
Pesibelion passage of the great comet, 336 
Permanent : magnets, 438 
way, 437 
Perpetual : almanac, 536, 566, 677 
motion of a pendulum, approximate, 185 
nal equation in measuring doubie 


stars, 50 
Personally conducted transit party, 218 
Pestijencee, plagues and, 880 
Petroleum: 144 
Act, the, 339 
flame, spectrum of, 496 
heating and cooking stoves, 209 
Pewter : si a pan ing, 529 
electro-plating, 55 
Photo- electa io Biter: 
Photograph, copyright of, 64 
Photographic: 117, 119, 279, 326 
lenses, 383, 573 
mounts, bevelled edge, 462 
quantities, 412 
varnish, good, 318 
Photocraphing the solar corona without 
an eclipse, 379 
Photographs : colour of, 140 
enamelling, 94, 116 . 
enlarging, 302 
lunar, 316, 364 
tr rent, 280, 302 
washing, Y4, 207 
white background for, 892, 412, 436 
Photography : 95, 117, 119, 212, 281, 302, 
326, 865, 577 
ad vunces in, recent, 7 
by night, 95 
chemistry of. 107 
commercial, in the United States, 564 
drawing-room, 84 
lamplight, 256, 278 
lenses, 166, 187, 190, 326, 831 
lunar, 315 
toning and fixing bath, 166, 187 
Winter, 178 
Photometer, pocket, 31 
Photo-micrography, 492 
Photo-zincogruphy, 187, 341 
Physical: change in human body, 678 
exercise, 291 
phenomenon, a little understood, 580 
Physics, solar, 182 
Piano, dumb, 575 
Pianof rte : bridges, 843 
ebonised. 199 
frame, 573 
gravd, 190, 366 
hammer covering, 71 
pedals for, 136 
rewiring, 386 
round board, 320 
strings, tension of, 531 
tuning, 191 
Pianon, tuning fork, 264 
Pickle-fork, replating worn steel, 21, 42 
Pickles, grape leaves for. 231 
Pictet's do neati” ice machine, 243 
Pictures : crystoleum, 408, 652, 574, 597 
vo glues, &c., pr. ducing, 445 
Pilgrim signs, 315 
Filar and claw telescope, 
mounting for, 159 
Pinion, rack and, 345, 436, 458 
Pipes: cast-iron, 19 
strength of, 21, 
vibrations in, 115 
Pit, turbine, 117 


0 


equatoria 


Vill. 


Plagues and pestilences, 880 
Plane-irone, grinding, 207, 280, 254 
Pvaners, lathe, 195, 254, 283, 276, 297, 410 
Planetary observation, Zin. v. bm. aper- 
ture for, 59 
Planing : machine, 315 
on the lathe, 477, 524, 570 
Plant labels, 94 
Flaster casta : hardening, 892, 414, 458 
i panting, 507 
Plate, cleaning, 390 
Plate-glass, flats vut of, 273, 318 
Plates, gelatine, necessity for varnishing 
214 
Platung : 232 
brass, 235, 257 
solution, 20, 212 
Plat notype printing, 141, 167 
Platinum and N alloy, 190 
in Rmee cell. 
Plugs. fusible, 844. 366, 31. 412, 496, 457, 
481 
Plumbing, notes on, 28. 58, 81, 104, 128, 
151, 176, 197, 220, 242, 267, 288, 310, 
$30, 897, 423, 446. 491, 639 
Poisonous proporties uf edible fungi, 474 
Polarised relay, 95 
Polarising · yepiece, Merz, 589 
Polarity, 42 
Yol- of the heavens, 204 
Folice, Indian, Australian, and New Zea- 
land, mounted, 438 
Polisning : edges of leather straps, 629 
French, 145, 167 
rock, crystal, 120 
specula, 15, 95, 119, 188, 225, 317, 386 
stag-born, 300 
watch-case, 168 
Poor- rn tes. 527, 531 
Poplar twigs, yelon shy from, 246 
Popular rah ely 
Porridge, 88 
Portlana cement, 553, 696 
Portrait lens, 281, 326, 365 
Positive element, 531 
Poet, an electric parcel, 572 
Post- offlce Savings Banks, 273 
Pot sb: analysis of saits of, 168, 211 
picrate aud caustic as test fur grape 
sugar, 292 
Potassium : chromates, analysis of, 91 
cyanide of, 166 
Potato, preserved, 1889 
Pottery an 9 riveting, 344, 365 
Poultry breeders, to, 438, 459 
Powder, gold bronze, 167 
Power : creating, 214, 233 
electro-dynamic unit of. 89, 114, 
183 
for churning, 141 
of engine, 16. 


139, 163, 


separating of o.g.. 496, 592. S44 
steam, 345 

transmission of by electricity, 2 
wanted, 73 


water, 73, 342 
Powers tor a 2{10. felercope , 589 
P.ecession : and the luna. orbit, 451 
of the equinoxes, apparatus for ulustrat- 
ing, 451 
Preserved potato, 168 
Preserving : eggs, 117, 503, 551 
meat, 141 
Press : beading, 875 
fractured staple | f printing, 18 
Pressure : measuring atmosp erie, 119 
of wind, 12, 40, $1 
Princeton ‘teleacope, the new, 249 
Printing: collotype, 5s 
on tin, 462, 596 
plat inoty pe, 144 
Probate, revocation of, 162 
Problem: 19, 572, 
centre of gravity, 45, 
hydraulic, 413 
in co-ordinate geometry. 45. 71, 118 
ia dynamics, 13, 30, 42, tR, 40, 111 
Pros ress of astronomy, 25 
Projection, lantern, 599 
Projectiles : 343 
boomerangs and otter, 18 
Prom issory note, 527 
Prouunciation of Hebrew, 438, 482 
Propeller, borse-power aud screw, 290 
Prop: llers : scree, Measuring, 325, 342 
steering, Ericsson's, 331 
Prop:rty : detention of, 186 
of number nine, 121, 143 
real, 115 
Propulsion, screw, 485, BOR 552 
Proepects in W. Australia, 121, 142 
Fudding: teefsteak, 489 
lemon, 420 
Ribblesdale, 420 
Pullan car dien-ter. 275 
Pump: centrifugal, ov 
Giminghain’s improved air, 422 
acrew, Archimedean, 551 
simple, 281, 324 
Pumping engine, mode}, 18 
Pumpa : 118, 213, man 313, 438, 482. 5 7 
packing, 485, 7 
Putrefaction und A 8 
Pyramid, angles of, 258. 279, 301, 323, 841, 
390, 404, 411 
Pyrites. estimation of sulphur in, 503 
Pyropgullic stains, 212 
Pyrometerr, 482 


QUANTITATIVE analys's. RANS 
processes in. 549 
Qnuanttier, photographie, 412 
Gueriea ; and repies, medical, 432 
engine, 167, 191, 303, J44, 413, 529 
mining, 555 
yivlin, 605, 530, 502, 874 
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Query, geological, 482, 504 

Queetion : algebraic, 326, 343 
water, 187 

Quinine and iron tonics, 300, 325 


RABBIT ekios, dyeing, 574, 597 
Kabbits, Ostend, 576 
Racial characteristics of man, 88 
Rack and pinion, 345, 436, 458 
Railings and fencings, 419 
Rails, cant of, 391 
Railway : accidents and continuous brakes, 
91, 230 
company, negligence of, 570 
mileage uf the United States, 132 
piant, 457 
siguais, 16, 68, 189 
— with automatic action, 248 
trains, jerk in, 161, 185, 1209, 230, 253, 
272, 295, 319, 340, 334, 408 
Railways : electric, 8 
gauges of contineu:al, 73, 96 
Rain forecasts, 531 
Ka'nband spectroscope, 204, 214. 438 
Rainbows produced by light reflected be- 
fore eutering the 0 00 353 
Rain-gauge, 218. 815 
Rawing water, 45, 676, 698 
naw, hydraulic, 653, 574 
Ramsden ey epiece, 577 
Kancid butter, 312, 361, 391 
Rating clubhouse, 64 
Rational drees, 570, 593 
R ading and speaking, 200 
Rea mer, new centre, 292 
neasonable wear, 64 
Recipes, vegetarian, 429 
Reclamation, land, 72, 95, 119 
Recovery of silver, "943 
ted int, 231 
Reed organ, 121, 142, 233 
Reeds: Bailue-Hawilton s improvements 
in harmonium, 4, 902, 300, 411, 434, 
467 
for Jacquard looms, 116 
organ, 121 
Beficctor: eyepiece, power of, 529 
Mr. Common’s great, 496 
street-lamp, 436 
Reflectors: flats for, 37, 88 
mirrors of, 88, 163, 206, 263 
mounting disgonal for, 93 
powers for, 574 
versus refractors, 295, 316, 316, 337, 406, 
414, 480, 452, 477, 498. 546 
Refracter, powers for, 599 
Refrigerator, Lightfoot’s simple air, 82 
Regeneratiog battery, 57 
Registering dell-gonx, 142 
Regula:ny clock, 123, 233 
Kegulators for gas, automatic, 318, 360, 
410, 503, 525 
Relay. polarised, 94 
Reolification, 19 
Repairing: mirrors, 276 
watch, 97, 120, 843, 412, 585 
watch-cave, silver, 97, 111 
Nepairs and landlord, 321 
Reeearch, endowment of, at the Social 
Science Congress, 110 
— in practice, 271 
Researches on electric currents, 291 
Reaidue of will, 321 
Re sistance : coils, 17 
electrical, 578 
of fluids, Froude on, 392, 412, 553, 593 
of wire, 268, 485 
R. sonators, Konig’s adjustable, 19 
Metouching negatives, 213 
Heveising gear, eccent.ics in, 524, 596 
Reversionary share in will, 162 


Reviews: 

A History of Coal-mining in Great 
Britain, by R. L. Galloway, 196 

Cutting-toola worked by Hsnd and 
Machinery, by Robt. H. Smits, 308 

Eiectro-motorz, by J. W. Urquhart, 174 

Memoir of Aus ustua de Morgan, dy 
Sophia E. de Miigun, 174 

Metala, their Pruperwes 1 Treatment, 
by C. L. Bloxam aud A. K Huming- 
ton, 301 

Miscellaneous, 174, 308, 560 

Physical Optics, by H. T. L. Glazebrooke, 


559 
Practical Mechanics, by John Perry, 


580 

Pumps and Pumping Machinery, by F. 
Colyer, 560 

ane oe Navy, by Sir Thos. Brassey, 


The Inustrated Account given by Hevo- 
hus of the Method of Mounting his 
Telescopes, &c., 263 

Tbe Remote Autiquity of Man pot 
Proven, by B. C. X. 174 

The Sun, its Flaneta and their Satellites. 
by the Rev. Edmund Ledger. 35 

The ‘Texsbook of Geolog, by Arch. 
Geikie, 285 


Rheumati-m : and tectotalism, 156 
lobster tine and, 140 
Ribblesdale puduing, 429 
hice : boiling, 402 
nutri, ie properties of, 402 
Riggiug yaw), 235, 257, 278, 323 
light of way, 273, 570 
Ktags, diffractiou, 164 
Ktayworm, 409 
Koad ; dramuye, 14 
mers. lability uf adjoining owners, 527, 


Robin's n: plum-pudding, 389 
pudding, 589 
toup, 380 


INDEX. 


Rock crystal, polishing, 120 

Rockets, sky, 235, 268, 275 
Roller skates, 462, 483, 605, 573 

Roliers, metal-bending, 462, 552 


Hoi. cement fur fastening cloth on iron 
Roman-candle stare, 235, 757, 278, 501, 


628, 596 
Room: decoration of, 505 
ventilation of, 95, 119, 142, 165, 580 
Rosin for violia ‘bows, 142 
hKowland’s diffraction gratings, 500 


Royal Astronomical Society, new council 


list of the, 451, 589 
Rupture, 338 
Rusty: gun-barrels, 168, 188 
pressure boiler, 802 


SAFE deposit vault, massive, 184 
Safety-valves: 352 
in boilers, 454 
Sails, area ot yacht, 132 
Sale : ent, 340 
bills uf, 182, 162 
Sal prunella, 191 
Salt: effects of eating, 141, 165, 156 
in the fire, 462, 578 
Sand-blaat tiles, 303, 839, 342, 364 
Nande, magnetic, 14, 21, 71, 91, 85 
Satellite, Jupiter’s four. h, 567 
Satellites: of Mars, 644 
of Saturn, 38, 61, 182 
Saturn: Ball’s division in ring of, 356 
Casaini’s division in, 496 
satellites of, 36, 61, 182 
Savings-banks, Poat-office, 273 
Saw-teeth tip with midium, 308 
Sawiog meat by machinery, 308 
gaws: American, 409 
sharpening carpenters’, 17, 296, 319, 888, 
858, 505 


Scabies, 550 
Scale: in boiler, 385 
on which the universe is built, 697 
Scales, hydrometer, 116 
Scent fountains, 600 
Scented soap, 326, 391, 414 
Schools, hearing in, 586 
Sciatica, 412, 436 
Science: American Association 
advancement of, 103 
and art classes, 325 
at South Kensiogton, 12 
exams., 529 
for the ‘million in a weakly com 11 
in education, Prof. Huxley on, 559 
lectures in oe popular, 89 
more weakly, 59 
SIE xTITIC Ne we: 10, 36,58, 86, 109, 133,158, 
181, 208, 223, 247, 270, 203, 814, 345, 355, 
381, 403, 428, 450, 475, 445, D19, 543, 585. 
BSR 
Scientific : query, 8 
work witbout Rtate aid, 481 


for 


Scientific Societies: 
Amateur Mechanical, 336, 474 
Laverpool Astronomical, 168 
Meteorological, 270, 881, 474 
Metropolitan ecientific Association, 474 
Microscopical cociety of Liverpool, 132 
Royal Astronomical, 246, 334, 449, 542 
Royal Microscopical, 201, 269, 402, 494 


Scotch locos, 192 
Scraping cast iron, 218, 233 
Fereen, focussing, 577 
Screw: propellers, horse-power and, 280 
— measuring, 325, 312 
propulsion, horse-power and, 302, 485, 
506, 552 
thread, gauges, standard, 321. °38, 410 
— lathe-pores and, 361, 571, 596 
Screw-chaser, Dumbletou’s, 501 
Berew- chasing traversing mandrel, 
453 
Screw-cutting : 361 
wood, 411, 457 
Screw-drivers, 433 
Screw-gauge cominit ee, 377 
Screwing, 461 
Screw-mania, 871, 583 
Screws, carbon binding, 231 
Mcrofula and emigration, 300 
Sea, goods iost at, 456, 484, 552 
Sen- level, the, 429 
Seat, observing, and lamp, 204 
Secondary batteries: 18, 67, 89, 130, 153, 
32 
improvements in, 243 
Seconds pendula, 64 
S-leaugraphical, 112 
Sernt-incaudescant lamp, 136 
Senses of bees, 223 
Rensitised paper, keeping, 21. 95 
Sensitisipg solu i n, povel, 126 
sensitive tclephones, 271 
Separating power ut t-les ope, 498, 532, 
544 
Servant, master and, 137 
settiog : boiler, 158 
sawe, 505 
Settlement, 136 
Seven dials, 589, 592 
Sewer, (Stg-alluped. 315 
Sewers, discharge of egg-shaped, 21, 71, 
91 


430, 


Sewing-marhine, defective, 43 

Sbhatt: crank-be mag heating, 326 
speed of, 505, 576 

Sbarpeoing ximleta, 551 

Sheep, fluke io, 160 

Sheepsbia mata, 203 

Soip, model, 188 

Shipr, dieplacement of, 809 
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Shoe meline, pov and, 112, 116, 187, 160, 


Shoes, feet and, 68 
Short sight, 167, 187 
Shatter: Abney’a, 166 


Sidereal clocks : 678, 689 
American, 430 
siemens: roft steel or ingot irov, 90 
theory cf solar regeneration, 30, 66 
Sight: failing, 72 


Signals: N time, 72 
railway, 16, 63, 189 
— wih automatic action, 218 
Signs: eleotric, 458 
pilgrim, 315 
Silk, gilding upon, 528 
bilver: chloride of, batteries, 73 
gei man, 551 
preventing it tarnishing, 71, 95 
priotivg un opel or china, 212, 256, 278 
recovery of, 326, 343 
peparatiog from alloys, 64, 181 
Silvering: looking-glassee, 18, 70 
mirrors, 204, 5.0 


260 
sifver-plating aclution, 168, 189 
Rilversmith‘a work, 71. 141 
Wel lex: tele hont 166, 233 
expander, 52 
e 555 
Single- needle telegraph, 256 
Siphons, 166, 187. 607, 523 
Size of Ata, 359, 406, 131, 476, 497, 58, 
568 
Size of steam port and passages, 102 
Sizes of nute, 582, 554 
Skates, roller, 462, 483, 505, 573 
Skeleton skulla, 462 
Skeps, bee, 268 
Sketching, nies 325 
t kios: glue or paste for, 145, 167 
rabbit, dyeing, 574, 597 
wool, 157 
Skrivanoff's dry battery, 82, 555 
mky-rockets, 235, 258, 278 
8 dreaming and unsouad, 164, 169. 
189, 226 
Mide-reet, spherical, 229, 254 
blide-rule, 0 839, 86%, 263, 409, 5 aia 


Slides: e 142 
lanterns and, 448, 494, 587 
Rlide-valve. settivg, 168, 277 
Sluggish liver, 484 
omes celi: platinum in, 19 
eize ot plutes aud E. Ai. F., . 
Smell from gas stoves, 365 
Finith, fau for, 129, 481 
Smoke: damages frou. 162 
nuance from, 255, 280 
Smoky chimneys, 179 
cvap: colouring wilet, 414 
flux of, 14, 116 
impurities in, 91 
making, 213, 233 
soented, 326, 301, 414 
tannin, 116 
egeimble tricycle, longest day's record on, 


wda caustic snd carbonate, 343, 380 

Softening : lime, 192 
stel, 190, 212, 256, 338, 414, 485, 508 

Solar : corona, photographing the, without 
an eclipse, 379 

eclipses, E9 

— aod occultatious, computing, 405 

eye, ieces, 451 

physics, 182 

— committee, a rather indiscriminete 
invitation from the, 366 

— gentry, anotber advertisement ı f, 11 

— sonspottery and the, 405 

— the 7/'tmes on, 498 

regeneration, siemens’ theory of, M, 66 

oem, Prof. Winchell on the crigin 
the, a 

Soldes : pad ei 5 

for iton 250 rare, 438, 

Soldering : ~ 3 

without Pe on 402 * 

Roldering- iron, heating, 20, 12 

Solution: novel sensitising, 126, 168 

silver-plating, 168, 150 

toning, 281 

Solvent for marine glue, 214 

Eout prevention, appliances for, 429 . 

bound. conduction of in free air, 426 
9 r peas for heat 
und, 445 : 

Soundboard, piano, 28 

Sounder, magoeto, 55 

Sounding instrument, Bassnett’e, 29 

Soundpost, violin with and without, 90. 

295, 388, 432 

Soup. hobin 8, 359 

South Africa, emigration to, 434 

Soutb- Eastern ex press engines, 69, 166, 157, 

231 

South Kensington: science at, 12 
training, 157 

Rpu ce, vapour in, 59 

Spaiding, brake fat-ure at, 489 

speaking: end reading, 2vv 
tu he-, 520. 573 

Epecitic, gravity. 408 

Speetacles, 18. 181. 255 

t pectra : how tu exhibit with the lante:n, 


of metals, 10 


— 
Igpex, TO VOL 


INDEX. 


Spectroacope : N to | Street: lamp et 436 
— ah ts i terres o ecta, 183 medical coil, 802, 322, 892, 572 
Bierce nuisance and playgrounds, 231 
for gin. reflector, 496 Strengt - of boiler flues, 313 
rainband, 204, 214, 436 of pipes, 21 
tbe, its uses, 253 String vibrations, 16 f 
Bpec work in Madeira, 4r 498 tension of piano, 531 
Spectrum of petroleum flam Stru of birds, 228 
: grinding and pollabing 8 15, Studyi analytical chemistry, 389 
113, 138, 225, 317, 288, 432 Stuffing bird, 70 
old methode of working and testing, 272 seyle, tercentenary of new, 154 
Bpeculum : 578, 507 Stypt ic, a new vegetable, 246 
polishing, 95 8u 5 bop, 238, 326, 391 
and working, 381 urnt, 459 
Speed : of shaft, 555, 576 “pleats and caustic potash as tost for 
of trains, 84 rape, 292 
calculating, 16 Bilpnar: estimation of, 422, 508 
Speeding, 280, 302, SH, 28 moulds, 578 
Spherical alide-rest, 220, 254 Sun: a spotless, 889 
Ephygmograph, „the, 339, 345, 366 diameter of focal iməge of in telescope, 
piders, 7 
Spindles : Jathe, 37 distance of from observations of Mare, 
woollen mi'l, us old, 209. 280 110 


Spiral turning. 41 
Spirit-varniab, 600 
Spirits: duty on, 389 
plain ‘malt, 485, 628, 578, 596 
wine and, 409, 437, 504 
Spongy iron filters, 143, 166 
Bpentanevus : combustion of oils, 482, 525 


genera 
Bporteman’s » ch ibition, 518 
Spot, Jupiter'a red, 567 

Sprague’s 2 Nlectrieity. "14 


: largest coil, 259 

of French clock, le. cr down, 5°7 
tricycle wol ked by 

Squaring the ace 434, 477 

pag Do Y polishing, 380 


N elm, 213 

sycamore, 94 

Stains : for stone, 506 
tor wood, 438, 458, 482, 551 
from marble, 144 

via marble, 324 


Stanley show, th 
Stannie salts, action of, upon animal 


matter, 809 
Star: Espm's double near 16 Aurigt, 448 
magnitudes, 169, 358 
ion’s, 248 
names, Arabic, 315 
Star- dises in telescopes, appearance of, 545 
Star-finder, a new anu simple, 243 
Star-gazing, practical fora of, 11 
Starr-Bow. Society, 438 
Stare: coloured, 59 
dividing double with St in, 258 
double, 65, 195, 182 
— Burnham's, 66 
— personal equation in measuring, 59 
— some new, 471 
focal images of, 315 
ee candle, 235, 257, 278, 504, 528, 


. obeervations on, 291, 357, 382 
ja electricity, transformation (f 309, 


Stations, zoological, 9 

Sta uertes, terra-cotta, 392 

Statute of ‘limitation, 162 

bteam : boilers, 210, 211, 219, 258, 344, 562, 


— 


crane, 190 
en ine, 258 
expansion of, 68. 
fieking vessels, 279 
heating bi, 117, 168 
acket, 255 
dry, 46 


noisy head 844, 412 
power, 412, 604 


486 
remarkable, 6, 62 
Steel : : analysis ciron and, 588 
casks, 59 
colouring without heat, 188 
es with a wet iron dise, 448, 481, 


dead or chemical black on, 1 
pickle-fork, :eplating, 21, 

preventing wire :usting, ae 

ro tenme, 190, 212, 256, 398, 414, 185, 


tools, hardening and tempering, 161, 186 
Bteerivg propeller’s, Evicssun’e, 381 
Gtereoacope, photos. for, 365 
Stew, Bir Garnet Wolseley « Iriab, 180 
Stings, 1 effecte of animal and 


vegetable, 1 
a fed lobby ali. 32 
bro. , 301 
stain for, 598 


Storms, magnetic, 8 3. 325, 86 
St sves : gas, 235, 251, 565 
um hesting aud coskinr, 299 
Fere:n on cuvam or wir., 341 
Straw, bleaching, 182 
tra boards, covering, 598 


1 

eclipses of by Jupiter's satellites, 452, 
476 

Joshua and the, 496, 507, 529, 552, 574, 


589, 597 
Bondisl, 815, 525, 544, 549, 570 
Sunepot and su ora ee 336 
Sunspots : comets snd, 858 
micrometer for, 315 
Sun pottery : and its Nature,” 356 
encore, 315, 87, 882, 405 
Prof. Archibald, the Standard, and, 357, 


404 
Support, right to, 527 
Burvey, ordnance, 481 


Swan lampa, battery power for, 190 
Sweatiog, treatment ut excesive, 404 
Switch, electric, 342, 864 

witches, 576 

Sycamore, etaining, 94 


TABLE: laboratory 462 

n epudiated weather, 67 
e-turning, 269 

Tackle, fiehing, 167 

Tails, cometa’, 544 

Tait, Prof., on the comet, 201 

Tank : painting i iroo, 342 
sews ge, 653 

Tannin soap, 116 

Taps: and dies, hardening, 256 
screw, 259, 280 

Tar: gas, 257 


180 
Tarnishing, preventing silver, 71, 95 
Taurids, bright, 249 
Taylor's and Northcott’s lathes, compari- 
son of, 92, 115 
Tea: 325, 365, 485 
adulteration of, 527, 572 
and coffee after meals, 357, 458, 480 
Teeth of mortise-wheel, 188, 277 
Telegraph : Teeter ia 934, 572 
aingle-needle, 256 
Telephone: 20, 94, 141, 168, 276 
Berliner’s operator’s reveiving, 54 
Gower-tell, 213, 232 
paent and fringement, 321 
apiet, 166, 233 
Telep ones: 186 
sensitive, 274 
Telephony in Paris, 566 
Telescope: 191, 256, 498, 546 
cruWu-glase achromatic, 50 
diameter of sun’s focal image in, 815 
tes fs agms in 10 589 
ividing power of, 497 
double-barrelled, 18 
equatorial, simplest method of mounting 
and using, 


finder for amal, 382 
a diameter of focal image in a, 


microscope and, 544 
pil ar-and-claw, equatorial mounting 
tor, 159 
prn for a 2łin., 589 
inceton, the pom, 4, 406, P 
t epurat ing power of a, 
stand for small, 360 
suggestion for a big, 291 
sesta Tor a Po 498 1990 
asbington, the Eres 57 
Telescopes: 568, 59 
sppesranos of Mat discs in, 545 
Gregorian, and Newtonian, 
N, 66, “972, 317, 406, 588 
of short focal length, 471 
reflecting, 585 
size of flats in, 16, 37, 182, 809, 406, 431, 
476, 497, 546, 568 
Telescopic comes ston for, 567 
Telescopical, 361, 43 
Temperature, 8 85 on ee, 9 
Temperature“, melting, 97 
Tempering : 2) 
dies, 418 
steel tools, 161, 186 
Temple church or.en, 392, 436 
Tevant, landlord and, 231. 320, 416, 569 
Tenders, Ame: icau luco., 363 
Tenem-nt, 321 
Tent, f- xible windows f.r dark, 377 
‘Te centenary of New 1 151 
Terra · cotta statuettes, 39: 
Terrier, opacity of cornes T 6 
Testr, a new milk, 10 
Testing: batr rics of low resistance, 85 
htning con -uctor, 78, 96 
lubricatiog oi) 1⁄9 
ch, 
1 tf 


Pear 


Textbook of geol } 285. 
„ Maola a, 45 
Thermometer : 5 436 
out of order, 48 
afola 436, 460 
457 


ing and rd a 21 

Tnunderstorms, the origin of, 155 
Tiden: 856, 861, 404, 483 

the 4 n of joe 225, 271, 

, 844, 356. 361, 404 

Tue a: bricka aid ki kins 280 

cutung 8 
Timber, yellow and ed, 992, 418, 437, 458, 

481, 504, 528, 55 

Time signale, 3 72, 165 
Timepiece and watch, 191, 212 
Times on solar physice, 496 
Tin : printing and lacquering on, 596 

printing on, 20 
Tinned meats, 28 
Tinfoil, 1 of lead in. 109 
Tindlate: crystallieing, 259 
dee 141 wi 

npo ary; 92, 414 
8 1 e, 70 si 

waggon, 

Title-deeda, 91 

Tobacco and blindness, 69 
Tobacco-pipes, cement for, 325 
a dee 

eo rmonium, eoftening, 30 

Toning; bath, 412 

for or young amateurs, 181 

ern transparencies, 278, 325 
Hor befall 231 


Tool-gauge, geometric drill rig 549, 571 
Tool-poet, new elevating, 31 
Tools: optical, 337 
steel, tem 
Traction engine, 
Train, indicating, 1 
Training, Couth Ren » 187 
Trains: calculating speed of, 16 
jerks in, 161, 185, 209, 
319, 77. 384, 408 


ap of, 509 


speed of, 84 
shee wale the Mekarski compressed air, 


A head, 165 

Tramway, 555, 576 

Transfer: inks, 555 
paper, black, 42 


t of Venus: American instractions 


for observing the, 248 
re 2 drop 3 the, 87, 404 


t e aniy conducted,” 248 


e ae and past, 1, 49, 266, 287, 294, 


vanes and eclipses, 333, 387, 407 
of Mercury, 5&9 


reais of power oe electricity, 2, 


Traversing mandrels, 420, 453, 462 
Trees, growth of Ameri: an, 122 
Tricycle: 44, 70, 120, 167 

Ayrton and ate s electaic, 289 
elect action, 502 ` 


Bir 1 J. eu 's steam, 152 
steam, 185 
Tricycle-riding, 21, 62 
Tricycles: 508 
direct-action, 484, 454, 479, 550, 570 
e ectro-motor for, 42 


motive power for, 207 

worked by 13, 62 

worked by gs, 192 e 

worked by steam, 185 
88 stations, marking, 261 

Trousers, straightening kuees of, 148 

Truss, 168, 188, 211, 341 
Trust fund, 821 
Tube: expander, Simplex, 52 

well, 94 
Tubercular bacteria, poison for, 262 
Tubular boilers, Cm ng, 169 
Tuning : organ, 4 

pianoforte, 191 


Tuning-fork pisnos, 264 
Turbine pit, 117, 186, 231 
Turning irregular forms, 
apparatus for, 18, 264 
1 


aie Lr „ .„ on light and the eyes, 401, 
5 Hall's new, 898 
Typhoid fever, 484 


F temperatrre, re- 


Uniled St States: 


t 
railway mileage in, 132 
Unite, ele: trical, 299 
Universal, death n: 
Universe, scale on w ich it i4 hvilt, 587 
Uranus, ullipticities, &c., of, 356 
Utilisation ef by-products, 43 


VACCINAL mierococei, 78 
Vo um g4 ge 70 


ae 1883. | J 


witbout manganesa, 275 


and hardening, 161, 186 


280, 253, 272, 295, 


Northoott’s 


commercizl photography 


Vallance, to Mr., 5 517 


Vapour in space 
Variability of a Caseiòpeiæ 


oe a 
Variable stare, 857, 382 
Varicocele, 5 


Varicose veins 
: for ak 599 
litho., 878 
“i 3 
photographic, 
A 


“al and 


» 818 


kite N » 600 


vee 
Vault, 1 safe deposit, 135 


Vegetable butter, 8 

Vegetarian recipes, 420 

Vegetarianiam, 17, 41, 61, 69, 93, 118, 141, 
0, 550 


Velocity of electricity, 462, 484 
Veins, varicose, 70 
Ventila ion: 658 
of pia 95, 119, 142, 165, 485, 530, 552, 


aioe: 169 
venue _ American inatructions for ob- 
transit of, 248 


ellipticities, &o., of, 356 
the Sire of, i, 49, 266, 287, 294, 336, 


lack drop and the 87, 404 
viewing transit of in Jamaica, 20 
Verge watch, 120, 192, 212,578 
vouch bi wing up, 590 5 
0 up, 580 
Vessels, steam 
Veated 5 340 
“Vio” penoy y science otu at the, 18 
Vicar of y, the, 11, 22, 
Vice: for bench, 345, 180 482, 500 
instantaneous grip, 165 
View lens, 95, 117 
Vinegar : eels in, 187 
for the siok-room, 270 


making / holes in, 73 
new method of fashioning belly of, 139 
queries, 506, 530, 652, 574 


worm-eaten, 168 

Vision, a blind man! 8, 18 

Voice, the, 234 . 

Volcanic formations on the moon, 3 
Volt, battery of one, 412 - 

Voltaic electricity, trans ormation of static 

into, 308, 
Volvox, 2⁰ 
vo induction machine, 12, 88, 142, 278, 
285, 358, 884. 412, 460, 482 
V in small craft, 19 
Vuleanite, restoring, 574 


WAGGON os weight of, 344 

Walls, stippled, 30 

Walnut stains, 82 535 

Warm 

W of Inthe beds. 280 

Washing : factories, 485 

flannels, 457, 651 
Massachusetts, 555, 575 

Washin telesoupe, the great, 500 

Wasps, destr ying, 99 

Waste, harry, wurry, and, 542 

Watch : 506 


Boston lever, regulating, 188 
en Arfierican, 581, 553 
cleaning and repairing, 198 
Geneva, 190, 212 
Ova, 
putting on beat, 302 
g, N. 120, me 412, 183, 484 
timepiece and, 191, 2 
so? 192. 212, 578 
Wa silver, 97, 121, 366 
Watchmakine, 189, 211, 575 
Watchwork, 211, 503, 881 


302 
flow of from a pipe with flap, 454 
hot, 288 
induction coil and, 364 
lighting power of gas in, 551 


Water-gauge improveu, ~A 
Waterhouse e 
Water-pipes. preventing freezing in, 128 
Waterprooting mmer’s boots, 45 
Waters: natural, 314 
oil on troubled, 92, 195, 854 
Waves, height of, 411 
Wax, uba, 389 
Way, hight ot, 08 
Wear reasonable, 64 
Wea : effects of on insects, 57 
moon and, 40, 61 
the. 365, 301, 411, 436 
Weathercocks, repsinng, 575 
Weatber-glass, 44, 95 
Weather-table, re pudiated, C7 
Weaving, 575 
Weighted g .vernors, 527 
Well, tube, H 
Wrateru Auscralia, prospects ir, 121. 142 
Wee’ ivghouee brake, 71, 143 
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Wheat and 
Wheel : 


Laxey, i yeast and, 15 197, 311, 375 


mortise, teeth of, 1 
new method of hangiog a a 40 
wre moulding ete a 
for photos , 392, 412, 
ows 864 
Whitening : ceilinge, 504 


dial, 609 
Whitworth’s standard threads, 49% 821, 338 
Wife: husband and, 456 

eeparate estate of, 137 
Wills, questions on, 64, 208, 488, 456 
Wimehurst induction machine, 158, 209, 


— . machine, 428, 485, 578 
ee Prof., on origin of solar system, 


Wind pressure, 8 41 
wWindiog engine, h oras power of, 192 
Windows, fiex for k tent, 377 
Wine : and spirita, 400, 437, 504 
de-alcoholised, 70 
Wintes etching, $25 
8 
Wire: brittle br«ss, 325, 842 
on eee ey cf, 525, 529 
of, 258, 


steel, rustiog, a 
strain on, S41 


Wi „standard, 492, 481, 5 5 
W ey’a Irish stew, Bir Garnet, 180 
Woman: married, property act, 115, 137, 348 


minority of, 115, 127 

Wood: a hard cement for, 270 
fireproof, rendering, 392, 436 
floors, 180 
plates, polishing white, 364 
screw-cutting, 411, 457 
stains for, 439, 458, 482, 551 


ood · 
Wooden lettas, Pa Palaui 70 gilding, 21 
Wool: skins, $57 


weer, in winter, 292 
babs: aio and worsted, 94 


mill spindles, utilising old, 259. 280 


Work: astronomical, 646, 567, 589, 501 
of Calver 18} mirror, 65 
of fast locomotives, 63 
siyaran itha; 141 


tinplate, 141 


-bench for amateurs, 253 


Working object-glaes, 54, 240, 397 


Workmen, India", 40 


Workshop, size of back, 411 
We rkehops: cheap. 48 
electric light for, 48 
ventilation of, 169 
Worm-eaten : floor, 555 
5 435 
Worry, and waste, hurry, 542 


— — 


— 
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Wrinkle, nkle, a provel, in filling lampe, oil- 


Wrinkles” in ‘lathe-contres and centre- 
reamers, 221 


YACHT: model cutter, 235, 461 
yin sree ot 193 718, 898, 341 

aw. 3 0 
Yellow and 184 timber, 418, 437, 458, 50ʃ 


ZING: aad 8 soldering, 191 
castings, 144 


cleaning, 280 
linders, cl 142, 187 
ia boilers, 108 8 


soldering, 121 
Zodiac of Denderab, oH A 598 


‘Zoological stat ons, 9 


[Supplement to the ENGLISH MECHANTO, March 23, 1833.) 


ABDANK are lamp, 32 

Achrom tie: object-ylass, 27, 289, 422, 
tel- scope, cro wn-glase, 50 

Addenbroo.e’s automatic adjust.ble ex- 


poser, 36 
Advances in photography, recent, 7 
Acrurthometer, Vernon-Harcourt’s, 127 
Air: cold, 41, 
navigating the, fanning wheels for, 176 
te rigeratur, Lightfoot’s simple, 82 
Air-pump, Gimingham’s imp oved, 422 
Air-.eservuir, low-pressure, 574 
Allernate-current dynawo, 541 
Amateur engraving, 117 
Analysis : ot iron und copper pyritee, 469 
kimple processes in quautit ative chemie l, 
287, 376, 423, 469 
Aperioaic gal vanometer, new form of, 5 
Apps sus, heating, 302 
Astronomical, 146 
Axle, dog-cart, 482 
Ayrton and Perry’s electric tricycle, 289 


BALANCE-WHEEL, 
tion, 142 
77 


Barrel organ, 5 

Ba senett’s sounding inst: ument, 29 

Ba! teries, ‘a, 31 

Bell: Binko’s improved elect ic, 310 
Gens im proved electric, 398 
ludicatoss for electric, 211 

Bella, electric, 259, 588 

Belta, 86 

Bench : carpenter’s, 101, 160 
vice for, 459 


compensa- 


wood, 865 
Berliners operator’s receiving telephone, 


Bicycle head, improved, 89, 136, 250 

Binko’s unproved elect. ie bell, 310 

Blacksmith's hammer, indian, 40 

Bower for fret-saw, 188 

Boat, ngging, 257, 323 

Boiler: locomotive, model, 552 
getting, 189 

Boilers: bridges for, 505 
model locomotive, 143, 552 
sutety-valves in, 454 

Boiling water, 509 

Bo and shoemaking, 112, 117, 137, 16), 


206, 228 

Boring cylinder, 595 

Brussa, engraving on, 577 

Brviges for bul. re, 505 

»r00ce's horisont al drawing compass, 333 

Brush dynamo, diagram of, 617 

Bulloch’s newer Congress microscope- 
at and, 152 


CALIPERS and calipering, 514 
Caiorimeter, 163 

Cam- ra, houd for, 277 

Carbonic acid, estimation of, 423 

C rpenter’s beach, 101, 160 

Carpentry, garden, 116, 184 

Cart and wh. el making, 82, 197, 811, 375 
one simple appliences fur mounting, 


9 Gregorian, and Newtonian 


escopes, 205 
Centre: of gravity problem, 44 
rea mer, new, 292 
reamers, wrinkles in lathe- centres and, 


221 
Chain or wire, strain on, 341 
Cuamfers, dri ls and, how to make, 251 
Chaser, screw, Col. Dumpleton’s, 501 
Chemical analysis, simple ‘proces es in 
quantita ive. 237, 376, 423, 469 
Ca ina, riveting, 6S 
Ch'pa, home, lui, 150, 239, 807, 349, 419, 


467 
Chisels, grinding, 274 


ILLUSTRATIONS. 


Chuck, eccentiic, 524 

Circles, dividing, 279, 323, 303 

Clock : cleaning, 234 
electric, 118, 234 
night-light, 274 

Clocks, electric, 360 

Coating for leather disc, 45 

Coil: cuntacı breaker fur, 72 
experimeats on induction, 332 
inuuction, plan of, 28) 
wieder, 166 

Cold air, 41 

Colour, 93, 297, 407 

C.mmutato: fur lee ro-motor, 72 
—reversing, 275 

Commutators, 418 

Compass, Brooke's horizontal drawing, 

353 


Coinpensatio 1 balance-wheel, 142 

Concret- floors on upper stories, 190 

Conical fittings, mandrel-noses uud, 524, 
549 

Contact breaker for coil, 72 

Crisium, mare, 316 

C. own-glass achromatic telescope, 50 

Crystal Palace, gas and elec ric «xuibition 
at, 443 


Curves of crossings, setting out, 437 
Cutter, epic: cloidal, 217 

Cycle, the Ideal, 454 

Cyclon-e, origia ot, 469 

Cylinder, buring 595 

Cylinders, &., ix ng in lathe, 166 


DECLINATION and R. A. circles» 
and verniers, making, 363 
Degree, measurement of on eurth’s surface. 


248 
Derrick, 214 
Diagrams, indicator, 235, 316, 386 
Die engraving, 274 
Disconoecting traps, 324 
Dis.illing herbs, 280 
Dividing circles, 279, 323 i 
Dog for milling machine, 2:5 
Dog-cart axle, 482 
D. ills, 418 
and cbamfers, and how to make them, 
251 
twist, 483 
Dumb. eton's, Col., screw-chaser, 571 
Dynamics, problem m, 13, 68. 229 
Dy namo : alternate-current, 541 
dugraw of Bruch, 517 
Ferrunti- Thomson, 325, 541 
machines, nots on, 60, 161, 181, 228, 254 
mou e-mill, 541 
the, the earth, 228 - 
Dynamo-electric machinery, 359, 423, 473, 
493, 517, 541 
Dynamometer, how to make a, 8J 


EARTH, measuremedt of degree on 
surface of, 218 
Eccentric chuck, 52¢ 
bciipses: of sun vy Jupiter’s Satellites, 
452, 567 
solar, and occultations, simplest me’ hod 
of calculating, 406 
partially graphic computation of, 476 
Electric: bell, Binko's improved, 310 
— Gent’s improved, 3898 
—indicators for, 211 
bells, 259, 586 
cloc, 118, 234, 360 
engine, 95 
lawp, Abdank’s, 82 
5 Lever, 878 
— suggested improve nent of, 89 
motor, 361 
switch, 342, 576 
time signals, 72, 165 
tricycle, Ayrton and Perry’, 289 


Electrical machine: Vossinduction, 285 


Wimshurst', induction, 153 
Electro-magnet, obtaining inc ease of 
power from, 430 
Electro-magne:ic iaductios: Faraday’s 
law of, 275 
Eleetro-motor. 72, 95 
reversing commutator for, 275 
Elevating toolrost, new, 311 
Eliip ic figures, construction of, 116 
ngine, electric, 95 
Eugines: S. E. R., single express, 69 
valves of, setting, 191 
Engraving : amateur, 117 
vu brass, 57 7 
Enlarging photographs, 3)2 
Epic) cloidal cut cer, 217 
Equation, intrinsic, 504 
Equatoreal, a popular, 267 
E.icago..’a steermn¢ propeilers, 331 
Exposer, Addenbrooke's automatic ad- 
ju stable, 36 
Eyepiece, Merz pol rising, 590 


FAN foe smith's bearth, 120 
Fanning wheels for navigatit g tha air, 


176 

Faraday’s law of eleetrom igneti: induc, 
tion. 275 

F: ncing, railings and, 419 

Ferranti-Thomson dyna wo, 323, 541 

Files, sand blast, 842 

Fioder for small tel scopes, cheap, 382 

Fireboxes, patching, 267 

Flat, size of, in Newtonian telescopes, 497 

Floor, concrete, 190 

Founs, aberration of, caused by flat 
being round, 68 

Fret-saw, blower for, 188 

new, 267 
Furances, por'able with liquid fuel, 332 


GALVANOMETER, improved, 90 
new form of the aperiodic, 5 
Garden: bed, 234 
carpentry, 116, 184 
Gus: and electcic exhibition at the Crystal 
Palace, 443 
automatic regulators for, 350, 603 
Gas-stoves, smeli from, 365 
Gauge : geometric drill and tool, 549 
improved water, 491 
Gear-wheels, method uf moulding, 56 
Gearing, production of looped tig-res by, 
25, 45, 78, 126. 212, 250 
Gent’s improved electric bell, 398 
Geometric drill and tool gauge, 549 
Geometrical, 379 
Geometry, problem in co-ordinate, 118 
Gimingoam’s improved air-pump, 422 
Glass sweating during frost, 528 
Gravitation, 405 
Gravity, ceutre of, problem, 44 
Gregorian, Cussegrein, aud Newtonian 


telescupes, 205 
Grinding : aud polishing glass specula, 113, 
225, 387 
chisel», 274 


Guiding-wheel, new method of hanging a, 


40 
Gule are'a school meircacope, 209 


HALL’S new type - writer, 399 

Hammer, Indian blacksmith’s, 40 

Head, improved bicycle, %9, 136, 250 

Hearson’s incubator, 562 

Heating : apparatus fur churches, 902 
solderiug lion, 120 

Height of mountain, measuring, 60, 96 

Herbs, distiling, 280 

Higgin’s batteries, 31 

Home: and garden carpentry, 116, 184 
chips, 101, 150, 239, 907, 849, 419, 467 


Hood for camera, 277 
Hydrauhc: machinery, 33, 57, 19, 156, 
198 


ram, 553 
Hydrodynamic paradox, 112, 229, 264, 275 


ICE machine, Pictet’s domestic, 243 
Ideal“ cycle, 454 
Incandeecence lamps as accessories to the 
tnicroscope, 516 
Incubator, Hearsun’s, 562 
ludian blacksmit:’s hammer. 40 
Indicator: diagrams, 236, 346, 388 
semapbore, 166 
Indicators: for electric bells, 211 
train, 68 
Induction: coil contact breaker, 72 
— experimente, 232 
electrical machine, Wimshurst’s, 153 
machine, the Vo«s, 285, 329 
Influence electrical ma:hine, Wimeharst’s, 
4 


26 
Intnusic equation, 504 


JER Ks in railway trains, 319 

Jup ter, 543 

Jupiter's satel ites, eclipses of Sun by, 452, 
567 


a ee of trousers, stra'ghtener for, 
1 


LAMP: “Lever” aro, 878 
magnesium, 277 
observing seat and, 294 
semi-incandescent, 136 


Lamplight photography, 256 
Lamps: a prove wrinale in filling, oil- 
atoves, 361 
electric, 32, 89 


Lathe: bed, 282 325, 365 
centres and centre reamers, wrinkles in, 
221 
planers, 195, 2.9, 263, 478 
planing on the, 478, 571 
spindles, 379 
Lathe, Britannia Company's screw-cuttiog, 


129 
Leather disc, coatiag for, 45 
Lever ” arc lamp, 378 
Lightfoot's ai uple air refrigerator, 82 
Link mot.on: the, 207, 883, 434 
tupographical chart tur curves of, 888 
Locomotive boiler, 552 , 
Looped figures, production of by gearing, 
25, 45, 78, 126, 212, 260 
Low-preasure air-re-ervoir, 574 
Lyre, M. 67, stars surrounding, 136 


MAOHINE: Pictet’s domestic ice, 248 
the milling, 52, 220 
Voss. 285, 329 
w imshurst’s induction, 158 
— influence, 426 
Machinery: dynamo-elect ic, 899, 428, 473, 
493, 517, 641 
hydraulic, 83, 57, 108, 156, 199 
Machines: notes un dynamo, 60 
plauing, quick return for, 345 
Mag neeium lamp. 277 
Magnet, obtainiug imcrease of power from 
Mandrel lathe, design fo-, 671 
andre e, design fo-, 
Mandrel-n: ses and conical Hitir ga, 624, 


549 
Mandrels, screw-cbasing traversing, 480 
Manganese, impunties in, 19 
Mechanica, 366, 578 
Merz polarising eyepiece, 590 
Metal bending rullers, 440 
Micrography, photo, 492 


xii eorrranner re rau ENGLISH MECHANIC.) ILLUSTRATIONS. 
Micrometer, three-soale, 548 Plumbing, practical notes on, 28, 53, 104, Signals : 


Microscope: N school, 269 
gra ening lamps as accessories to 
2, 
stand, Bulloch’s newer Congress, 152 
Milling-macbine : 52, 220 
dog for, 245 
Millstone 


e fixing, 301 
Mortise wheel, era of, 188, 277 
Motor, electric, 36 
Moulding gear abeli 56 
Mountain, measuring height of, 60, 96 
Mouse-mill dynamo, Sir W. Thomson's, 
541 


NEWTONIAN, Cassegrain, and Gre- 
_gorian telescopes : 
size of flat in, 497 
Night-light 49885 274 
Notes: on dynamo-machines, 60, 161, 184, 


264 

on plumbing, practical, 28, 53, 104, 128, 
151, 177, 197, 220, 242, 267, 288, 810, 
331, 998, 423, 446, 491, 539 


. i the achromatie, 


’ 
working, 515 
Observing seat and lamp, 294 
Occultations, solar 5 aad, simplest 
method of calculating, 406 
Organ, barrel, 577 
O of cyclones, 479 


sma Fi hydro dynamic, 112, 


Parkyas 1 tricycle, 153 
Patching flreboxes, 267 
Path, striking elliptic in garden, 234 
Pedais for pianoforte, 136 
Permanent way, 437 
Photographs: enlarging, 302 
simple appliance for mounting, 85 
Fhotogtapi y : lamplight, 256 


229, 


Pianos 

Pianoforte, pedals for, 186 

Pietet’s domestic ice-machioe, 243 

Pipes, preventing bursting of water, 198 
Planers, lathe, 195, 229, 478 

Planing: machine, quick return for, 


on the lathe, 478 


128, 151, 177, 197, 220, 242, -267, 285, 


810, 381, 398, 428, 446, 491, 539 
Po eyepiece, Merz, 590 
Portable furnaces with liquid fuel, 332 
Ports and 8, size of, 102 
Press, bending, 675 
Pressure, wiad, 41 
Printing-press, fractured staple 19 
Proj es, 343 
Propellers, Enicssoo’s steering, 331 
Pyrites, analysis of iron and copper, 469 


QUANTITATIVE chemical ana- Sout 


iyus simple processes in, 287, 376, 423, 


RAILINGS and f , 419 
RA on encing 


ls, 16 
Rainbows 1 by light refleeted be- 
Gu 358 


tora, automatic, for gas, 360, 503 
Repairing and cleaning watches, 198, 412, 
585 


Rigging boat, 257, 323 
Riveting chiaa, 68 

Rockets, sky, 235, 279 
Roller skatea, 573 

Rollers, metal beading, 449 
Roman- candle stars, 528 


SAFETY- 3 852 
Sand-bath, 
Sand- blast files, 342 
Saw : fret, blower for, 188 

sharpening, 505 
Saws, teeth for cross-cut, 298 
Screw-chaser, Col. Dumbleton’s, 501 
Screw-chasing traversing mandrels, 430 
Berewing, 461 
Screw-mania, 871, 584 
Seat and lamp, observing, 294 
Selenographical, 112 
8e tor, steam, 529 
Betting : boiler, 189 

bandsaws, 505 
Phoemaking, Potini: 112, 117, 137, 160 


railway, 16 
time, electric, 72, 165 
Rilveremiths’ work, 1411 
Simplex tube-expander, 52 
Skates, roller, 573 
Sky rockets, 235, 279 
Slide-valve setting, 191 
Amell from gas- stoves. 865 
Smith’s hearth, fan for, 120 
Solar eclipees : and occultations, simplest 
method of calculating, 496 
rtially graphic computation of, 476 
Soldering-iron, heating, 120 
Sounding iostrument, ett’s, 29 
5 single express engines, 69 
Spectacles, 
Sproule, grinding and polishing, 113, 225, 


epindles, lathe, 879 
Stand : altazimuth telescope, 189 
for small telescope, 360 
ary repairing fractured printing press, 


Stara. Roman-randle, 628 

surrounding M. 57 Lyrie, 136 
Steam: ports aod passages, size of, 102 

eee or, 529 

55 Ericsson's, 881 

Stopes & new, 386 
Strain on chain or wire, 341 
Summer-house, how to constiuct, 849, 


San, eclipses of by Jupiter's Satellites, 
452, 667 


Rundial, how to make, 316 
Sweating during fro:t, glass, 629 
Switch, electric, 842, 576 


TAPERS, turning, 179 
Teeth of mortise-wheel, 188, 277 
Telephone: Berliner's operator’s receiv- 
g, 54 
sensitive, 274 
Simplex, 238 
Telescope: cheap finder for small, 382 
crown-giass achromatic, 50 
matters, 591 
stand, saron; 189 
— for small 
Telescopes : Gerten, Newtonian, and 
G orian, 20 
size of flat ee oT 
Three-scale micrometer, 543 
Time signals, electric, 72 
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Tool-post, new elevating, 311 

Train indicators, 68 

Trammel-head, 74 

Transit : of Venus, the coming, 1, 49, 110, 


Venus m, 500 


Traps, disconnecting, 324 
Traversing mandre , ecrew-chasing. 430 
N Ayrton and Perry’s electric, 


Str 1 T. Parkyn's steam, 153 
Trousers, knees of, 148 
Aubo mate ander, Simplex,“ 52 


ork pianoe, 264 
Tarte z tapere, 179 
Twist-drills, 483 


Type-writer, Hall’s new, 399 


VEGETARIANISM, 113 
Venus: in transit, 500 
ard comiog transit of, 1, 49, 110, %5, 


4 
Verniers, declination and R. A. circles, 
making, 3638 
Vernon- Harcourt’s aérorthometir, 1% 
Vice for bench, 459 
Violin, novel, 254 
Voss induction machine, 285, 329 


WASHING bottle. 287 

Watch : cleaning and repairing, 1%, 585 
repairs, 412 

Water : boi'ing, 509 
pipes, preventiog buratiog of, 198 
question, a, 1 

Water-gaage, improved, 491 

Way, permanent, 

Wheel: new method of hanginga guiding, 


40 
teeth of mortise, 188, 277 
Wheel-making, cart and, 83, 197, 311, 


375 
Wimshurst’s : induction electrical ma- 
_ chine, 153 


w 

Wood-bending, 

Work, silversmith’s, 141 

Wrinkles in lathe centres 
reamers, 221 


and centre 
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THE COMING TRANSIT OF VENUS. 


By A FELLOW OF THE ROYAL ASTRO- 
NOMICAL SOCIETY.” 


Ih compliance with a request which has 
been made in these columns, I propose 
to attempt such an explanation of the ap- 
proaching Transit of Venus, as may enable 
any moderately well-educated person to 
read intelligently the accounts and notices 
of it which have appeared, and will con- 
tinue to appear, from time to time in the 
public press. In doing this, however, I am 
sensible that I have not a very easy task 
before me. The determination of what is 
technically called the Solar parallax 
(whence the distance of the Earth from the 
Sun is found in statute miles) is essentially 
a mathematical problem, and one, more- 
over, of very considerable complexity. I 
trust, however, that by proceeding step by 
step, and passing gradually from the most 
elementary considerations to others of a less 
rudimentary character, I may succeed in 
rendering the principles, at all events, upon 
which the observations will be made and 
utilised intelligible to every reader who will 
give me his careful attention. Into the 
minutiæ of reductions and corrections it 
would be wholly foreign to my p se to 
enter here. 1 skall have quite fulfilled my 
self-imposed task if the student rises from 
the perusal of this Essay with a clear 
notion of the way in which it is hoped 
to determine our exact distance from the 
Sun by observing the passage of Venus 
across his face on the 6th of next December, 
and generally of the nature of the method 
by which the observations will be utilised. 
In what follows I shall make no reference to 
what is called the method of durations—or 
that of Halley —for three reasons. The first 
is that it is the one described in nearly all 
popular books on Astronomy; the next, 
that I myself wrote an article on it, in anti- 
cipation of the Transit of 1874, on pp. 316, et 
seq. of your Xth Volume; and the third 
(and, as far as we are concerned, by far the 
most important) that Halley’s method will 
be inapplicable, and, as a matter of fact, will 
not be employed at all, in the observation 
of the coming Transit. What, then, I pro- 
pose to describe is the method suggested at 
the beginning of the last century by Delisle, 
the French astronomer, in anticipation of 
the Transit of 1761, inasmuch as it is on the 


principle devised by him that the approach- and therefore, 


ing eye observations will allbe made. I say 
“ eye observations,” because there will pos- 


system employed in 1874 by the American | even deserves the passing mention I have 
observers and the present Earl of Crawford. | given it. 


Itisavery stalestory that the British Photo- 


First and foremost, what do we mean by 


graphing results were utterly worthless ; | Parallax? Well, simply the angular dis- 


＋ .. . 


the method of photo- 
graphing the Transit forced upon our own 
o 


ernment on that occasion will assuredly | simplify 


sibly also be photographs taken on the never be used again, and, in fact, scarcely 
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us 


placement of any object, as viewed from 
two stations separated by an appreciable 
interval. If the reader will look out of 
window at a house, or tree, and note what 
part of it is cut by one of the vertical 
window-bars; and will then move his head 
a foot or two to the right,. he will note that 
the bar will seem to be shifted to the left on 
the landscape by a corresponding quantity. 
Such shifting is tbe parallactic displacement 
of the window-bar. Now, what we want to 
find out is, the exact angle by which the 

lanet Venus is displaced upon the Sun's 

isc, on the very rare occasions when she 
crosses it, by being viewed from stations 
widely separated upon the Earth’s surface, 
because, knowing as we do, with very great 
accuracy, the precise figure and dimen- 


sions of the Earth, we can calculate, with 
the greatest nicety, the distance between 
any two given points on its surface ; and so, 
in a way to be explained further on, turn 
our angular measurements into linear ones. 
Let us see what data we have to aid 
in this research. In limine, we 
know, and have known for some hundreds 
of years, the proportional distance of 
the various bodies in the Solar System 
from the Sun. In the case of Venus, 
revolving as she does in an orbit between us 
and the San, her relative distance may be 
determined at once in oneof two ways. Of 
course, travelling round the Sun in the same 
direction that we are doing, she must move 
across the heavens from right to left in that 
part of her orbit which is behind the Sun, 
and from left to right as she passes between 
us and him. If, then, we measure accurately 
her angular distance from the Sun when she 
is at her greatest elongations east and west 
of him, we may describe a circle, having the 
Sun for its centre, witb its circumference 
touching the line drawn from the Earth to 
Venus at such points, and this circle will re- 
present the orbit of Venus to scale. To 
this, I here reproduce a figure from 
my article in Vol. X., previously referred to. 
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A glance at this will show that if we mca- 
ture the angle V'ES, when Venus is at her 
greatest Eastern elongation; and, again, 
the angle VES when she attains her 
greatest Western elongation, and lay down 
the angle VE on a piece of paper, we bave 
nothing to do but to strike a circle with a 
pair of compasses, just touching the lines 
VE, VE, to represent Venus's orbit accu- 
rately. We then measure the distance from 
E to V, and from V to the centre S of our 
circle, and it will be seen at once that 
EV will bear precisely the same propor- 
tion to VS that the distance of the Earth 
from Venus, when the latter is in inferior 
conjunction, does to the distanca of Venus 
from the Sun's centre. In practice we should 
calculate instead of plotting this; but the 
principle is the same. Or we may avail 
ourselves of Kepler’s well-known law: that 
the squares of the Planets’ periodic times 
sre as the cubes of their mean distances 
from the Sun. We can, of course, observe 
with the utmost accuracy the times occupied 
by Venus and the Earth respectively in 
going completely round the Sun; or, in 
other words, describing their respective 
orbits. So we may say, Earth’s period’: 
Venus’ period? : : Earth's mean distance’: 
Venus’ mean distance’; the solution of 
which involves the performance of a common 
rule-of-three sum and the extraction of a 
cube root, Now, whichever of these methods 
we adopt, we shall find that if we divide 
the distance of the Earth from the Sun into 
1,000 parts, the distance from Venus to the 
Sun will be 723 of these parts, and, of course, 
the distance from Venus at inferior conjunc- 
tion to the Earth 277 of them. Reverting to 
the figure above, SV = 725 and EV = 
277. Note particularly that this proportion 
obtains, whatever may be the length in 
miles, yards, feet, or inches, of the lines S V 
and VE. Further, as I have said above, we 
ate in possession of the most refined and 
complete measures of the Earth's dimensions 
and knowledge of ber figure; and, lastly, 
we know with very great accuracy, the rate 
of motion of Venus in her orbit: the Sun 
and she approaching when she is in inferior 
conjunction approximately at the rate of 4" 
in a minute of time. We know, too, 
although this only affects our solution of the 
problem indirectly, tbat the plane of Venus’s 
orbit is inclined about 3° 24’ to the plane of 
the Ecliptic, so that, in the first place, it is 
only when the planet is in or near one of 
her nodes (or points where her orbit cuts the 
Ecliptic) that a Transit can occur at all; 
and, in the next place, that ber path across 
the Sun must be a alunting one, sloping up- 
wards, when the Transit happens near her 
ascending node, and downwards when it 
occurs near her descending. node. She 
pe through her asceuding node, I may 

ere note, on or about December 7th, and 
through her descending node about June 6th, 
her days of crossing advancing something 
like one day in every hundred yeurs. Very 
well, then, furnished with these preliminary 
data, let us first, in the most simple way of 
approaching the problem, suppose that the 
Sun and Venus are both apparently moving 
in the Celestial equator, and that observa- 
tions of let us say, ingress, are made at 
two widely-separated Stations on the ter- 
restrial equator. Fig. 2 is intended to illus- 
trate such a condition of things as I am 
supposing. 

Let E W be the two stations on the 
Equator, S the Sun's disc, and V that of 
Verus. Now, the observer who is watching 
the Transit from E, will see Venus just 
wholly inside the Sun's disc, while to the 
man at W her limb (were it visible) would 
seem to be separated from that or the Sun 
by the angle V’ WS. This observer at E 
will determine, with all the accuravy he can, 
the exact hour, minute, and second of local 
time at which this phase occurs. By-and- 
by, though, the observer a; W will perceive 


* 
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internal contact; and he, as in the previous 
case, will note, with all possible accuracy, 
the local instant at his station at which it 
happens. The longitudes of tbe two stations 
E and W being known with certainty, these 
times can be at once converted into the 
corresponding ones at Greenwich; and 
hence, the time occupied by Venus in de- 
scribing the angle V WS becomes known. 
Hence, by the most rudimentary trigono- 
metry, sin. VWS:sin. VSW :: VS (723): 
VE (277). Hence, the angle ES W is kuown. 
But ES W is the angle subtended at the 
Sun’s distance by a straight line joining the 
points E W; whence the distance ES is 
determined at once. E is a station at which 
Accelerated Ingress is said technically to 
occur. W, one from which Retarded In- 
gress is observable. Mutatis mutandis, it 
will be seen that this applies equally to 
egress. Or, I may put this in another 
way, without the introduction of trigono- 
metry at all. 

Let S (Fig. 3) represent the Sun; E W, 
two points at the extremity of the Earth's 
equatorial diameter; and V V’ Venus over- 
taking the Earth, and crossing the Sun’s 
face by the excess of her motion over ours. 
Then, as before, when she is at V, the ob- 
server at E will see her entering on the 
Sun’s disc at i; whereas the planet must 
arrive at V' in her orbit ere the watcher at 
W perceives her appulse to the Sun. Then 
(Euclid VI. 4) Ei: Vi:: EW: VV’. EWis, 
however, about 7,926 miles, so we may say 
1,000 : 723 :: 7,926: what we shall find to 
be 5,730°5 miles. As before, we know ex- 
actly how long Venus takes to travel this 
distance, and as we know perfectly the 
precise time she occupies in describing her 
entire orbit, we discover what portion of 
that orbit the distance V V’ forms, and hence 
find its circumference in miles, and the 
radius of that circumference. Finally, we 
say, as 723 : 1,000:: number of miles in 
the radius of the orbit of Venus : number of 
miles in tbe radius of the orbit of the 
Earth. 

(Zo be concluded.) 


THE TRANSMISSION OF POWER BY 
ELECTRICITY. 


F a greatdeal has been talked 

and written about the transmission of 
power by electricity, very little has been 
done beyond a few desultory experiments. 
There is Sir W. Armstrong’s installation of 
the electric light at his seat in Northumber- 
land, the Siemens, and other electric rail- 
ways, M. Menier’s experiment in ploughing 
at Sermaize, and sundry other applications 
on the small scale; but no one has yet come 
forward with any definite proposition to 
utilise the Falls of Niagara or to seize upon 
the enormous water power running to waste 
in the gorge of the Severn, which latter we 
have been assured would be sufficient to 
supply all the factories in England. The 
subject has been fairly placed before 
capitalists by Sir W. Thomson, Sir W. 
Armstrong, Prof. 8. P. Thompson, and 
others in this country, and includes a pro- 
posal to transmit the energy of coal to the 
metropolis and elsewhere by wire instead of 
forwarding the coals themselves by railway. 
There seems to be no doubt in the minds of 
those who suggested the transmission of 
power by electricity that 50 per cent. of the 
energy expended at the source of the power 
could be delivered at long distances, and it 
will therefore follow that even in the case 
of coal, if it is consumed at the pit’s mouth, 
the power can be transmitted in the shape of 
electricity with economy. In the cascs of 
water and wind, sources of energy which 
cost nothing first hand, there is only the 
interest on the sum exponded in machinery 
necessary to utilise them to reckon as the 
prime cost of the motive power, and if that 


machinery can be constructed in an inex- 

pensive manner, it is time that some experi- 

ments on a large scale were made. If it is 

possible to utilise thetidal flow of the Severn, 

Bristol could easily find a use for a portion 

of the electrically transmitted power, and 

both Birmingham and London are not so far 

off that the cost of the leading wires would 

prevent the use of energy so cheaply ob- 

tained. At any rate, assuming that the 

machines worked by the water of the 

Severn were placcd somewhere in the neigh- 

bourhood of Avonmouth, the cost of copper 

rods to lead the current to Bristol would not 

be very heavy, and there sre a sufficient 
number of factories and workshops in that 
city and its environs to fairly test the ques- 

tion on the large scale. It is not impossible 
that capitalists and others who might be 
inclined to take the matter in hand are 
waiting to see how Mr, Edison succeeds in 
his attempt to supply a whole district in 

New York with current for both power and 
light. His main leads are stout copper rods 

of about half-moon section, carefully 
cemented into iron tubes with an insulate 
ing material, and itis obvious tbat much 
of the success of the installation will depend 
upon the behaviour of the latter, for leak- 
age of current would very seriously increase 
the cost, and if excessive would practically 

render the system inetticient. If any diff- 
culty is experienced in keeping up the 
insulation where the leads are laid beneath 
the footwalks of cities, it is tolerably 
obvious that it will not be easy to 
keep the wires in proper electrical 
condition when they stretch over many miles 
of country. In his recent address, as Presi- 
dent of the British Association, Dr. Siemens 
took 50 per cent. as a safe estimate of the 
amount of energy that could be transmitted 
by electrical means; and he pointed out 
that as large steam-engines work on a con- 
sumption of 2lb. of cual per horse-power, 
whereas small ones use ölb., there is an 
economy which, with other advantages, 
balances the loss of energy in the electric 
system. As a matter of fact, calculations 
show that between producing the current in 
one machine and reconverting it into me- 
chanical effect by means of anotber, the loss 
should not be more than 20 per cent., and 
some carcfully-conducted experiments made 
at the Stevens Institute of Technology, 
Hoboken, N.J., give a smaller loss than 
that. These experiments were made by G. 
and W. E. Gibbs, and form a thesis, an ab- 
stract of which we find in Fun Nustrand’s 
Magazine. The machines used were of 
Weston’s latest pattern, the generator being 
a fifty light incandescent machine,“ and 
the motor a ‘‘forty light” of the same 
construction—viz., the derived field 
type, the field-magnets being wound with 
comparatively tine wire, so that their re- 
sistance was about 800 times the resistance 
of the armature. The dynamometer used 
for measuring the power transmitted by the 
engine to the generating dynamo was one 
of the Kent type, built at the Stevens In- 
stitute, and was carefully standardised 
for the purpose cf these experiments. 
The bearings of the armature were 
“ assumed to absorb 255 per cent. in fric- 
tion, as no suitable apparatus were available 
for determining it experimentally ; but there 
is no reason for thinking it more, while it 
is probable that it was less. In testing the 
eſliciency of the generator, the current was 
carried by iron wire resistances rupning 
across the room from side to side in the open 
air, so that the heat was rapidly conducted 
away. A switch was so arranged that the 
generator could be instently thrown out of 
circuit, and the resstance of the line 
measured within five seconds by a Thomson 
bigh-resistunce galvanometer. In deter- 
mining the electrical energy developed by 
this method a calorimeter was used in cir- 
cuit with the iron wire resistance. Tho 
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actual figures show that the energy applied 
to revolve the armature was 112,446 foot- 
pounds per minute, and the total electrical 
energy developed in the circuit, 108,416°28 
foot-pounds, so that the efficiency of the 
generator was 963; that is, 96:3 per cent. 
of the power applied to the armature 
appeared in the circuit and magnet-coils. 
Deducting the electrical energy consumed 
inthe field-circuit and the internal work, 
the machine gave a commercial efficiency of 
‘966, or 86°6 per cent. of the energy actually 
applied to the armature pulley. Tests by 
measurement of the E. M. F. and R. gave 
efficiency as 975 and commercial efficiency 
as 861. In determining the efficiency of 


the motor as a machine for converting elec- | P 


trical energy into mechanical, the two were 
connected by heavy copper rods so as to 
reduce the loss of energy in the line to a 
minimum. <A Prony brake was applied to 
the pulley of the motor, and the pressure 
of its arm on a platform scale gave 
the measurements directly. The brake was 
kept cool by a stream of water, so 
that runs of any desired length of time 
could be made. The machines used 
were, however, so large that they could not 
be worked up to their full capacity with 
the appliances at hand, but the results ob- 
tained are interesting and trustworthy. A 
number of trials, made at various speeds, 
showed that the motor was well adapted to 
act asa machine for converting electrical 
energy into mechanical power; but the 
combination of the generator and the motor 
was not altogether satisfactory, the highest 
efficiency being 587. The generator in this 
case absorbed 197,200 foot-pounds of energy, 
and the motor did 115,866 footspounds of 
work. The loads, and the difference of 
speed of the two machines, were varied by 
means of the brake, the generator being 
kept at one steady, rate during thirteen ex- 
periments, but the best result was that given 
above. The authors of the thesis, referring 
to the low percentage of the efficiency 
when the generator and motor are coupled, 
point out that the cause is obvious. By 
one of the fundamental laws of electricity 
the work done in any portion of an electric 
circuit ig directly proportional to its re- 
sistance; and in the case of the two ma- 
chines upon which they experimented the 
resistance of each was very low and equal 
when coupled, while that of the line was 
practically %.. Under these conditions 
nearly half the work must necessarily be 
done in the generator; but in order to 
increase the efficiency of the combination, 
more work proportionately must be done in 
the motor and lessin the generator. Inthe 
case of a single motor they propose to reduce 
the resistante of the gencrator armature, 
and raise that of the armature of the motor, 
so a8 to cause nearly all the work to be done 
in the motor. If several motors were sup- 
plied with current from a single generator 
they propose to arrange them in multiple 
arc, so that when coupled up the total 
resistance would be the same as that of a 
single motor doing the combined work of 
all. If the proper ratio of resistance is 
determined by experiment, the authors think 
there is no reason why the continued effi- 
ciency should fall short of 80 per cent. If 
such a result as that can be obtained at, say, 
30 miles from the prime mover, there is hope 
for the general adoption of transmission of 
power by electricity; but at present nothing 
ot the kind has been done, the extreme limit 
of any experimental transmission being well 
within 10 miles. 


SOME VOLCANIC FORMATIONS 
ON THE MOON. 


OSE parts of the moon’s surface that com- 
monly reccive the name of craters, the 
numerous circular forms in closing a depression, 


in which mostly rises a group of hills, have no 
great similarity to the volcanoes of our earth. 
On the other hand, lunar formations have been 
described in recent times which, in the opinion 
of selenographere, are the analogues of terrestrial 
volcanoes. In this class Herr Klein (in a recent 
paper, of which an abstract appears in Der 
Naturforscher), reckons in the first place the so- 
called crater cones of Mr. Neison, to belong. 
These are steep or conical hills, or mountain 
summits, varying in diameter from 4 to 2 or 3 
miles, with steep, funnel-like, central depressions, 
scarcely half as large, which, with a high sun, 
appear in strong telescopes as very small white 
spots; they occur sometimes on the top ofa 
mountain, but not unfrequently also on the 
inner surface of a circular range, or a walled 
lain. 

Another class of formations of the moon's 
surface, which seem to Herr Klein in a still 
higher degree to resemble our volcanic forma- 
tions, have previously been observed only by 
Herr Schmidt in Athens, who described small 
dark spots as imperfect half-shaded craters, and 
in them a white central part, which appears at 
times as a crater. These forms are so rare that 
Herr Klein can only count five which present this 
type with certainty, aud two in which it is pro- 
bably present. 

Herr Klein, without knowing of Herr 
Scbhmidt’s observations, has himself found two 
of these formations. in the neighbourhood of 
Theophilus, and regarded them as craters with 
bright white crater cavities, which are sur- 
rounded to a great distance with a ring of grey 
matter. The larger of the two craters appeared 
on further observations as a flat cone, on the outer 
portion of which (extending several miles) the steep 
eruption-cone stands at the highest point; the 
dark se man was only in the neighbourhood 
of the white main crater, bedded round about its 
steep cone (on the slope Herr Klein observed 
some small secondary craters). The second 
crater showed similar features; but since last 
autumn it has not been so distinct as before, 
and one sees now only a grey apot within a 
dark ring. A similar object was discovered 50 
years ago by Gruithuisen, south from Hyginus; 
he saw a small, bright, white crater in the 
middle of a grey broad spot. This small crater 
is still present; but Herr Klein has never seen 
it as a bright spot, nor has Herr Schmidt. 
Now, since Gruithuisen’s observations are be- 
yond question, it is to be inferred (Herr Klein 
says) that that small crater has darkened in the 
course of years. ‘‘ From the agreement in the 
cases mentioned, but especially also from very 
careful examinations of the large crater in the 
south-west of Theophilus, it may be concluded 
that the dark matter which surrounds the 
brightly shining crater was thrown out from 
this. We may regard it as a kind of lava, 
which, in time, fades.” That the formation of 
the ring of dark matter, or the eruption 
south-west of Theophilus, belongs to recent 
time, Herr Klein infers from the circumstance 
that this dark spot, which is very obvious, and 
even appears on one of Ratherford’s lunar 
por og e was seen neither by Lohrmann, 

idler, nor Gruithuisen. 

The intimate connection between the dark 
matter and the bright crater at its middle, as 
also the inference that this mass was thrown out, 
lava-like, from the crater at a time long after 


its formation, Herr Klein has been able to estab- 


lish by several years’ study of such a lunar crater 
observed by no one previously. The object in 
question lies in the interior of the great walled 
plain Alphonsus, where Mädler has described a 
triangular dark spot, remarkable in full moon 
for its darkness and regularity. Within this 
spot Herr Klein has discovered the bright crater 
cone, and he has closely studied it. He gives a 
small map showing the pcsition of this cone and 
its surroundings. From observation with dif- 
ferent solar altitudes it appears, that in the 
neighbourhood of the crater-cone small hill 
ranges and undulations are present, and as one can 
still at the same time perceive the double 
triangle in them, a distinct conviction is reached 
that the dark material has everywhere spread 
to the lower positions, and has thereby acquired 
the characteristic form of the triangle. This 
material, however, can only have accumulated 
in & comparatively thin layer, which could not 
cover even small elevations, for even the small 
hillocks appear, with a certain solar altitude, 
as fine light points projecting from the dark 
triangular surface. Thereby is also proved that 


the dark material did not fall from ubove like 
volcanic ashes, and cover everything ; but that 
it was liquid, as it spread outwards. 

In my opinion,” says Herr Klein,“ the rela- 
tions here depicted prove the existence of pheno- 
mena on the moon's surface which present the 
greatest similarity to the lava - floor of our ter- 
restrial volcanoes, so that the occurrence of true 
volcanio phenomei. a on the moon is no longer to 
be doubted. These phenomena belong, in the case 
of the crater described, to an epoch when the 
hill-ranges of the surrounding surface were 
already present, so that the outilowing material 
had 3 follow the inclines presented by the 

ound. 

„While in the example just given, all the 
phenomena point to lava-like flows, we may in 
another case, though with less certainty, infer 
the covering of the ground with stone or ashy 
masses. The region in question lies at 1 N. 
lat., and 479 W. long. There the grey bottom 
of the shallow sea, studded only with very low 
hills, is traversed with bright etreaka of light. 
One observes, however, even with a low sun, 
that on a surface of several éjuare miles, an 
egg-shaped spot, as of dark gauze, covera the 
ground, and below it the brighter and darker 
parts of the ground glimmer out. This spot 
gives an observer the impression of its being 
transparent, or of a fine mist covering the 
ground. The latter, however, cannot be accepted, 
for the spot is a quite persistent phenomenon, a 
modification of the colour of the moon's ground. 
Bat such would necessarily arise, if the ground, 
both where it is bright grey and where it is 
crossed with white streaks, were covered with 
ashy or stony masses in very thin layera. 
Similar indications are found in other places on 
themoon’s surface: but they have mostly escaped 
moon-observers hitherto, because these con- 
sidered the more general and large features of 
the lunar surface, and the investigation of de- 
tails has properly only begun. Thereby, 
already, a much greater similarity of the moon’s 
surface to that of our earth than was formerly 
supposed, has been made out. Still the investi- 
gation is only beginning, and is in presence of 
quite infinite detail; besides this, it is mach 
more difficult and trying than many cther obser- 
vations.” 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Jous Warson Warman, 
Associate of the College of Organists, London. 


r. No. 5 Treatment.—Wo have, in the pre- 
ceding scheme, brought the reader to the 
best practicable of the existing Treatments for 
the Key-boards and their involved Action in the 
Two-Manual Organ, as itself arranged at its 
Normal best. 


But even thie, that is to say, the Treatment 
No. 44 just concluded, containsthe Defect of 
not comprehending the device of the (har 
Coupler. Such Coupler has been already once 
or twice mentioned (having been first introduced 
at 10, &), and will of course be fully described 
and considered in Departments COUPLERS, 
COUPLING-ACTION8, and SCHEDULES : afew worda, 
however, are here requisite as well. 


First it is to be understood that both in the 
present Treatment No. ö, and in that of No. 34 
following it, and also generally at other times 
when the Clear Coupler is spoken of, it ia 
assumed that the Organ possesses only ¿wo 
Manual Sections, and that these are respectively 
—as usual—a Great anda Swell Organ. With 
any other number or kind of Sections the Clear 
Coupler will lose its especial value. Here see 
what is said in the Summary (at u, next, 2ud 
and 3rd parags.) with regard to these two said 
Sections being always the best for any 2-Manual 
Instrument, and as to the very large proportion 
of Organs made with such number of Manuals. 


As concerns the Arrangement for the pro- 
vision of such Clear Coupler, it will be sufficient 
here to refer the reader to that which waa given 
at 89, g. The actual treatment of the Mechanism 
consists, as will have been seen, simply in (1) 
causing the Coupling Swell-to-Great to take one 
of those Forms (preferably the Drumstics’) which 
are located between the two sets of [Manual] 
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Ney-tails: and (2) constructing the Coupler 
Great-to-Pedale so that it acts not upon the 
the Key-Tail iteelf of such Great.Org., but 
upon the Backfall, Lever, or Square, which is 


most nearly connected with such Tail. See 
here in in the Remarks at end (ref. u, next, 


2nd and 3rd parags.), regarding the advantages 


gained by this Device. 


In the present Treatment the following points 
must also be understood in respect of the General 
Arrangement of the involved portions of the 
Instrument. The Manual Windchests may be 
placed either the one behind the other—on one 
same level—, as in the preceding Treatment, or 


with one such Windchest mounted orer the other. 


The latter arrangement will in the present case 
prevent a Crossing of the two Manual Actions 


(seo „. ante, 8th parag.), but the setting of such 
two Windchests at one same level is, as has 
been already seen or implied (at 997, ante: 
to be decidedly preferred. The posit of the Pal- 
lett Pulls may also be determined at discretion (see 
m, ante, 6th parag.). The Claviers may be placed 
anywhere, and in or with any direction or Pro- 
jection; and they have now a farther license— 
secured by the adoption of the Ooupler between 
Manuals—with reference to a Buffet which is 
Detached from the Body of the Instrument (see 
again r, ante, 14th parag.): also there may exist 
any desired distance between the Levels of the 
two Manuals (sce 92, “ and on), though 21in. 
favours the Drumstick form of their Coupler 
(see preceding parag.). Concerning the planting 
of the Pipes remember :—(1) That the Semitonal 
Order is especially to be discountenanced in the 
present Treatment, because the impractica- 
bility of Fanning either the Great or the Swell 
Pallett Action prevents such Semitonal Order 
from being made available for the simplification 
of such Action. (2) That there exists no real 
reason why one same Pipe-Order sbould be 
employed for both the [Manual] Sections, for 
the Skewing of the Great-Org. Backfalls (see 
next parag. but two) will in any case prevent the 
two [Manual] Roller- Boards from being Set- out 
exactly alike. It is true that such Skewing 
could be rendered unnecessary, either by the 
already indicated method of placing the Swell 
Windchest orer that of the Great, or by Crank- 
Wiring one of the sets of Trackers (see part of z, 
ante) at the point of their Crossing each other: 
but the first of these expedients has been con- 
derned in the same breath as that of its first 
mention ; and the second is equally out of ques~ 
tion, because the additional workmanship 
incurred with it would more than balance the 
gain of having but one Setting for the two said 
Boards. 


The actual Treatment of the Manuals and 
their involved Actian for the preceding, I have 
Cosigned as follows :— 


The Great-Organ Keys may be of any con- 
venient length, so long as they are not too short 
(here see at 89, 7, Bis and on; and u, next), and 
wil be perfectly Straight on Plan. The Swell- 
Organ Keya will be of such length as that their 
Tails extend beyond the Great-Org. Keys by 
about Izin., and will also be pertes T Straight 
on Plan,—so of course lying, laterally, exactly 
vertically over their corresponding Great-Org. 
Keys. The thus overhanging Tails of the 
Swell- Org. Keys are ao Sloped at their under 
faces as to furnish a proper contact-surface for 
the Sticker-tops of the Coupler Swell-to- Pedals 
(seer, ante, 12th parag.), the direction of such 
Slope being such that the extreme end of the 
Key-tail is the thinnest part of latter. There is 
here no Side-Notching of the Swell Keys, be- 
cause nothing whatever has now to pass up be- 
tween them. For the treatment of the Manuals 
as is concerned in the Contact and Regulation 
of the Coupler uniting them, see with the proper 
Head relating thereto (at r, ante, 10th parag.). 
[It will be seen that it has been directed to prc- 
vide the whole of the Keys of the Swell-Organ 
with a Tail-Slope, although it is obvious that it 
is only those Keys which are to be Couple-able 
to the Pedals that really require such an addi- 
tion: the reason for this is simply to avoid any 
difference in the“ Balancing or Loading of the 
Keys of one same Manual. Of course the nan 
Coupling Key -tails will receive no Bujing ] 


The Great-Organ Action commences with a 
Set of Parallel Backfalls, having their Fore 
Noses resting directly on their Key-tails: and 
such Noses do not carry Regulating-Buttons,— 
for a reason to be shortly given. ‘These Backfalls 


are slightly skewed, the exact angle being such 
that tneir rear Ends are brought to the true 


Half Semitonal Key- distance aside; thus every 


euch rear end or Nose comes exactly beneath the 


space between the horizontal Trackers of the 


Swell-Action, and each vertical Tracker which 
rises from such rear Noses passes without 


obstruction up between said horizontal Trackers, 
and ro goes straight to its [Whole ] Roller-Board. 


It will of course be understood that the said 
well-Organ Trackers are, on Plan, neither 


Fanned nor in any way Skewed, and that they 


are placed at a convenient height above the 


said Great-Organ Backfalls.) It should be 
here observed that the Skewing of these Back- 
falls constitutes the on/y such departare from 
the square which exists in the present Treat- 
ment—either as respects Keys, Key-Action, or 


Coupling-Action—, excepting so far as may 


perhaps be done in connection with the Pedal 
Organ. 


said Fore Noses of the present [Great-Org.] 


Backfalls must never be actually tied down tu 
their Key-tails—as by the Forking or Clipping 
of the latter—, because of the requirements of 


Clear-Coupler Action (see at s, next and 
on). 
The Swell-Organ Action commences with a 


plain Non-Regulating Sticker, which is Wired 
at its lower end into ita Key-tail, and at its 
upper end into the [fore] Nose of a Square 
which is set suitably to transmit the motion in 


the direction of from back to front of the Organ, 


—by means of the horizontal Tracker last spoken 
of. The length of this Sticker is such that the 
said Tracker, which is led as usual from the 


down-hanging portion of its Square, comes at 


such a level as to pass just clear above the Stock 


of the Trundel which works the Register of the 
Coupler Swell-to-Pedale (see next parag. but 


two), — which Trundel-Stock is itself placed 


above the said Register. The Squares them- 
selves are of course of the ordinary, not the T, 
form, because the Man.-to-Man. Coupler is now 


obtained independently of their aid (see next 


parag.): they are, as has been already inti- 


mated, set perfectly square, equidistant, and 


parallel on Plan; their Trackers, therefore, run- 
ning un-Skewed to their [Whole] Roller-board. 
For the reasons why the present Stickers are 
directed to be without either Register or Regu- 
lating-Button, see with the critical Remark (at 
s, next and on). The length indicated for such 
Stickers will be amply sufficient to allow of 
their easy Removal. 


The Coupler Swell to Great is of the Drum- 
stick Form. This is of course fully described in 
the future Department COUPLING-ACTIONS: in 
the meantime, however, some information has 
been provided at 88, ¢andon. The Lower Keys 
will each receive a suitable Wedge-Block (see 88, 
z), fixed upon the Key-tail at a point as near to 
the Great-Org. Backfall Nose as is admissible, 
and having its Slope made at the part which is 
farthest from such Nose. The Upper Keys will 
each have their Tails sawn into so as to furnish 
a proper Regulating Tongue of the kind already 
described (at 88, v), this Tongue being here cut 
in such a way as to leave untouched the Project- 
ing and Sloped portion of the Tail: to secure 
this the Saw will pass a little way vertically into 
the under face of the Key at a point sufficiently 
removed from the extreme tail end of such Key, 
and will then turn and run towards the Playing 
end of the Key, for a proper distance and in such 
a way as to form the flexible Tongue desired. A 
suitable Screw-Eye (see 88, u), for Regulating 
such Tongue, will be inserted into the Key at a 
point in front of, and as near as possible to, the 
just described Sticker on the same Key- 
tail (such Screw-Eye being thus placed 
slightly nearer the Playing end of the Key than 
is the said Sticker): eash Screw-Eye will enter 
at the upper face of the Key; but should 
not be so entered ut the middle of such face, but 
at a little on one side, and be set at such an angle 
that the lower or pushing end of the Screw- 
stem itself comes at such middle. By this last 
treatment the Screw-eye Hole will not be liable 
to split into the Sticker-wire Hole. 


The Coupler Great to Pedale has its con- 
nection made by means of a simple Wired and 
Non Regulating Sticker, ri-iug from the usual 
rear end of the Coupling Backfull, and—in order 
to obtain the Crear Coupler—entering into the 
fore end of the Great-Organ Backfal/,—instead 
of into the Avy-tail. It is essential that the 
said Coupling- Buckfall (un-Skewed, remember) 


It is hardly necessary to add that the 


do extend far enough back to bring the said 
Sticker beneath a point which is itself sufficiently 
far back from the rear end of the Great-Org. 
Key to allow a certain space between latter 
and said Sticker,—such space having to be 
occupied by the Sticker of the Coupler Swell 
Manual to Pedale. The present Coupling Back- 
fall for the Great Organ is set below the similar 
Bavkfall for the Swell Organ, and is brought 
into and out of Action by the raising and lower- 
ing of the Beam which carries such Backfalls. 


The Coupler Swell to Pedale will have been 
partly understood from what has been already 
said. Its Backfall—nalso un-Skewed—is placed 
next beneath the Great-Organ Keys, and its 
carrying Beam is a fixture: the Backfall ex- 
tends backwards to a point a little beyond the 
extreme end of the Great-Org. Key Tail, and 
just short of the [Great-to-Ped.] Coupling 
Sticker last described. From such rear Nose of 
the present Backfall, and thus occupying the 
space already mentioned, uses the Sticker, toa 
point in contact with the bottom or foot of the 
Under-Slope of the Swell Kosy-tail (see atr, 
ante, 7th parag.) The lower portion of this 
Sticker is Wire-Cranked (see fully at z, ante), 
in order to enable it to pass between the [fore] 
Noses of tbe Great-Organ regular Backtfalls; 
and its upper portion is four-sided (of an 
elongated square on plan-section), 80 as to pro- 
perly enter through and be guided and worked 
by a suitable Register. The moving of such 
Register backwards and forwards constitutes the 
throwing out of and into Action of this Coupler. 
The object of employing such a Register, instead 
of Wiring the Sticker-top into the Key Tail, is 
of course the facilitation of the Removal of such 
Key; and the having the throwing out of and 
into Action to be by means of such Register is 
as obviously for the purpose of utilising the 
latter, and so avoiding extra workmanship. 
The said Wire of the Swell-to-Ped. Sticker 
furnishes the only case of Cranking, of any kind 
whatever, existent in the present Treatment. 


The Clear Coupler secured by the foregoing 
Design is of so advantageous a character that 
there does not really exist that necessity for 
such analysis as was given in the cases of 
the earlier Treatments. A criticism will, however, 
be added—notwithstanding this—,for the sake 
of a fuller comprehension of the construction. 


(Zo be continued.) 


BAILLIE -HAMILTON’S IMPROVE- 
MENTS IN HARMONIUM REEDS. 


WE mentioned some little time sgo the 
improved harmonium built on the plan 
suggested by Mr. J. Baillie- Hamilton, of Green. 
wich, and we are now able to illustrate some of 
the methods of controlling reeds which have 
been patented by that gentleman. Technically, 
the reeds are of the kind known as free, but the 
special term constrained ” distinguishes them 
from the ordinary type. The invention consists 
in so combining together two, three, or more 
reed tongues that their movement is so governed 
that differences of pitch and variations of quality 
are obtained. According to one mode of carry- 
ing the invention into effect, the patentee 
employs three reeds in a group and side by 
side—namely, two outer ones termed motor 
reeds, and a central one (termed a governing 
reed). The individual reeds are termed 
% tongues,” and the combined tongues ‘‘ reeds.” 
The two outer or motor tongues are connected 
together by a bridge piece (called the unison 
bar) extending over and above or under and 
beneath the middle or governing tongue, and 
this bridge piece is attached to the governing 
tongue. In the Figs. annexed are several 
views of reeds having tongues connected or 
combined in different manners; but they give 
only an indication of the plan, ae the modifica- 
tions possible are very numerous. Fig. I re- 
presents in plan and side and end elevation 8 
reed wherein the motor tongues are connected 
by a bridge picce attached to them at about the 
centre of their length. The governing tongue 1 
connected to the bridge piece by a wire or strip 
of metal fastened at one end to the bridge- piece, 
and at the other end to the tongue near the 
tip or free end thereof. The motor tongue 
and the governing tongues may be all of the 
sane length, or the governing tongue may be 
longer or shorter, as shown in Fig. 1, and they 
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may be all in one plane or not, as may be con- | same length, or they may be of different lengths, 


venient—for example, the governing tongue and may be 


may be arranged above the motor tongues. The 
wire or strip which forms the connection 
between the bridge and the governing tongue 
instead of being attached in two places may be 
attached at one end only, the other end being 
extended beyond the bridge piece to project to 
any required distance so as to admit of variations 
of quality being regulated to great nicety by 
fling away or removing portions of the pro- 
jecting end of the wire or strip. 

Fig. 2 is a longitudinal and transverse section 
and plan of a combined reed wherein the motor 
and governing tongues are connected by the 
bridge piece and wire being fixed to the under- 
side instead of the upper side of the tongues. 
Fig. 3 illustrates compound reeds, wherein the 


4 Gal. 


— 


governing tongue is connected to the motor 
by one piece of metal formed with legs, 
one of which is fixed to each tongue. This piece 
of metal is larger in proportion to the nearness 
of its point of attachment to the root or fixed 
end of the tongue, as shown. 
Fig. 4 ahows in end view and plan the tongues 
as being connected by a strip bent into a double 


arch form, and connected at each end to the 
motor tongues, and at the centre part to the 
governing tongue. A modification, employed 
in order to bring into unison two reed tongues, 
which would otherwise be discrepant consists in 
placing the two tongues side by side and 
connecting them together by a bridge piece, 
which may be of wire and rivetted out of its 
own substance, or be formed out of a wider strip 
or band. The two tongues may be both of the 


arranged either in the same plane or 
in different planes, the bridge-piece being oon- 
nected to the under or upper side of the tongues. 
The connection of the bridge pieces, strips, and 
fongur may be effected by soldering, but 
preferably by riveting, which may be effected 
either by separate rivets or the substance of the 
bridge piece or strip may form the rivets. 

In applying the improved reeds, the patentee 
prefers to employ stop-movements and operating 
parts of the organ type, making the chambers 
or channels both preceding and following the 
reed of the fullest length practicable for the 
necessary reinforcemenr, as he finds that by this 
means, in conjunction with the use of the 
improved reeds the best conditions of quality 
and voicing are obtained. In some cases he 
inverts the position usual to a reed in its 
channel; that is to say, £o arranges them that 
the wind tends to drive the reed tongue out of 
the frame instead of into it. 

It will be remembered that several patents 
based on the idea of constraining reeds have 
been obtained within the last few years, and 
according to those who have criticised the new 
harmonium Mr. Baillie Hamilton has been 
successful in producing superior tone effects. 


A NEW FORM OF THE APERIODIC 
GALVANOMETER. 


By MARCEL DEPREZ. 


AST September I described, in the Journal Uni- 
versel d’ Electricité, a rapidly indicating 
aperiodic galvanometer, which 1 had devised in 
connection with Mr. D’Arsonval, and which was 
specially designed for showing the currents due to 
very weak electromotive forces, such as those 
resulting from thermometric actions, or from the 
passage of a wire of a*few centimetres length 
traversing the magnetic field of a small magnet. I 
am now going to make known another form of this 
instrument, which I devised at the beginning of the 
year 1881, for the purpose of rendering it applicable 
to cases in which ìt is desired to measure currents 
of an aame feeble intensity traversing a circuit 
whose exte resistance (other than that of the 
galvanometer itself) is very great. These two forms 
of the apparatus supply the same wants as ordinary 
galvanometers, which are of coarse or of fine wire, 
according to the nature of the applications for which 
they are designed. Fig. 1 represents this second 
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e of galvanometer. AA! is a horseshoe magnet 
cp 5 are held in a vertical position by 
fixing the back into the base of the apparatus. 
Between the branches there is a rectangular helix, 
CCi, which is formed of a very fine wire wound a 
great number of times. This helix is connected 
with two silver or hard copper wires, JH and DE. 
The wire, JH, is attached at H to the extremity of 


a rod which may, at the will of the experimenter, 
be given two distinct motions—one of rotation in 
order to set the helix in position, and the other a 
vertical one in order to place the helix at a proper 
height. The second wire is attached at E to an 
elastic strip, EF, whosé tension is regulated by the 
screw, G. These two wires, being tightly stretched, 
form in space a fixed axis around which the helix, 
CC}, will assume a rotary motion. At the same 
time they serve through their extremities, H and E, 
which communicate respectively with the terminals, 
K and L, to lead the current into the helix: and 
finally, the elastic couple which results from their 
torsion under the influence of an angular motion of 
the helix, CC’, serves to measure the intensity of the 
couple due to the reciprocal actions of the magnet 
and helix when the latter is traversed by a current. 
A small mirror, J, permits of reading the angles of 
torsion with great accuracy by applying the optical 
process which is employed in all apparatus of this 
nature. In the interior of the helix there is an iron 
tube, B, which is designed to strengthen the inten- 
sity of the magnetic field. 

When the helix is moved by hand from its natural 

position of equilibrium it returns to the latter, and 
performs, while doing so, a series of oscillations 
which may last for a considerable time; but if the 
two terminals K and L be united by a wire, the 
oscillations cease at once and the helix returns to its 
position of equilibrium exactly as if it were moving 
in a fluid of great density. This phenomenon is due 
to the retarding mechanical action of the induction 
currents developed in the helix by its motion in the 
magnetic field. This is a very valuable feature 
when the instrument is applied to the measurements 
of resistances, and one which permits of performing 
them within an incomparably shorter time than can 
be done with the apparatus universally employed. 
I am anxious to state, moreover, that such a feature 
is in no wise obtained at the expense of sensitive- 
ness, for the latter does not yield anything to that 
of the most perfect inatruments employed up to the 
present time. In order to give some idea of this, it 
will be sufficient for me to say that it clearly indi- 
cates a current whose intensity is one ten-millionth 
of an ampere. 

A description of this galvanometer naturally leads 
me to speak of the graduation of such instruments 
in general, and I shall point out the process that I 
now employ, and which apponi to me to be 
superior to all those that have hitherto been 
published. It is an app iaation of the Poggendorff 
method of measuring electromotive forces. 

Suppose G, Fig. 2, to be a galvanometer to be 
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graduated ; P, a constant current pilo; and y, a 
ile whose electromotive force is en as a type. 
be current of the pile, P, being closed by the wire, 

PBAP, and that of the type pile, p, by the circuit, 

pAGBgp, these two eirouits are put in contact by the 

points, A and B. The result is that the three por- 
tions, AGB, AB, and Apy B, are traversed by three 
currents whose intensities may be easily calculated 
when the resistances of these three portions are 
known, as well as that of the portion, BPA, in 
which is located the pile, P, and when the electro- 
motive force of the piles, P and p, is given. This 
being granted, if we obtain the resistance of the 
portion AGB, it is always possible to place the points 
of contact, A and B, of the circuit, PBAP, in such 

a way that the portion, ByyA, which contains the 

type pile shall not be traversed by any current. 

When this condition is fulfilled (a fact which may 

be recognised by the aid of the central galvano- 

meter, g), the difference of potential of the points, 

A and 2 is exactly equal, and of a direction con- 

trary to the electromotive force of the type pile, V. 

The portion, AGB, whose resistance is given, is then 

traversed by a current whose intensity is at once 


ne 
given by the formula I = —, in which ¢ represents 


9 
the electromotive force of one element of the type 
pile, p; u, the number of elements of such pile 
and r, the constant resistance, AGB. It is easy, 
then, by causing u to vary (which naturally carries 
with it a variation in the distance of the points of 
contact, A and B, of the two circuits in order that 
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the current circulating in the portion, BgpA, be 
always brought back to zero), to carry the gradua- 
tion as far as may be desired. If we take as a unit 
the current traversing AGB, when n=1, we may 
obtain intensities represented by any fraction, &, 
whatever of such unit, on adding to the known 
resistance, AGB, an auxiliary resistance equal to 


(50. 


It will be seen that this absolutely accurate 
method permits of graduating instruments whose 
wires have any resistance whatever, either in volts 
or in amperes, without there being any need of 
knowing anything else than the resistance of such 
instruments (which can be determined with extreme 
precision) and the electromotive force of the type 
pile. This latter, moreover, operates always with 
open circuit, this, as is well known, being an indis- 

nsable condition in order that the electromotive 
oroe may be considered as invariable. It is 
scarcely necessary to remark that the auxiliary pile, 
P, should be composed of a number of elements de- 

ndent upon the limit to which the graduation is 
esired to be pushed. 


PROF. MOSELEY ON PELAGIC LIFE. 


HE Monday evening discourse during the 
meeting of the British Association was 
delivered by Prof. H. N. Moseley, who said:—An 
account of pelagic life deals with all the charac- 
teristic vital phenomena of that peculiar associa- 
tion of animals and plants which swim freely in 
the surface waters of all the oceans and seas, as 
distinguished from the inhabitants of their shores 
and bottoms; that is to say, it deals with the 
inhabitants of an area equal to nearly three- 
fourths of the surface of the giobe, and in points 
of numbers pelagic animals probably far exceed all 
others existinz. The existence of an abundant 
supply of animals in the open oceans would be 
impossible wera there no supply of vegetable food 
present; but, in fact, the ocean waters in many 
regions teem at their surfaces with minute alga. 
In the Polar regions these are principally diatoms, 
which often ren lor the water thick like soup, and 
in the Antaretic regions are washed up in such 
quantities on the floating ice as to stain it brown. 
In the tropical regions other minute algæ (oscil- 
latori) fill the water, sometimes so abundantly 
as to colour it for miles, and give it a weedy emell. 
These pelagic plants constitute the main ultimate 
source of food for the pelagic animals; but as they 
are not very abundant everywhere in the ocean, 
there appears to be a certain deticit of -vegetable 
supply to account for. It is, therefore, or great 
importance iu the explanation of the economy of 
pelagic life that it has lately been discovered that 
a curious combination between certain animals and 
plants exists for purposes of mutual benefit. Cer- 
tain animals have imbedded in their tissues numbers 
of unicellular alga’. which are not to bo regirded 
as parasites, but which thrive on the waste products 
of the animal. while the auimal feeds upon the 
compounds elaborated by the alge. This combined 
condition of existence has been named by Dr. 
Brandt symbiosis. The animals in which it is most 
abundantly exhibited are the radiolarians, jelly- 
like protozoa, which have numerous bright yellow 
cells imbedded in their tissues, the unicellular alge 
in question. These radiolarians are exclusively 
pelagic and enormously abundant, and, having 
been discovered to be endowed with their own 
vegatable sunniv, are self-supporting, as it were, 
and constitute an immense additional u'timate 
source of pelagic food. The yellow cells have, of 
course, long been known, but their import was 
until lately not understood. Most of the pelagic 
animals are perfectly crystalline and transpnrent, 
so that they ure almost absolutely invisible in the 
water, and thus escape their enemies. Various 
mollusca, crustacea, annelids, aud members of all 
other classes „f the animal kingdom, have thus by 
natural selection had their tissues rendered glass- 
like in transparency to fit them for a pelagic exist- 
ence. Asmall group of forms, again, which inhabit 
the very surface of the ocean water, are coloured 
brilliant blue, like the water itself, for protection. 
Some few p- lagic animals are endowed with bril- 
liant colours, and one little crustacean, Sapphir- 
rhina, gleam; with tints like those of the humming- 
bird. Some pelagic animals have no eyes, while 
many others have extremely large eyes; and ir 
tLis they resembla the members of the deep-sea 
fanna. The explanation of this fact is that most 
of them visit the sea surface at night, and always 
remain in very dim light. The great inland fresh- 
water possess, like the oceans, a definite shore 
fauna, deep-sea fauna, and what may be called a 
p-iagic fauna. Tne latter consists almost exclu- 
tiveiy of peculiar small crustacea with big eyes, 
representatives of which have recentiy been dis- 
ecvered in our likes ia Westmoreland. Professor 
Weissman, 02 Deeiburg, has carefully watched the 
hatits of the pelagic crustacea of Lake Constauces, 
atol he finds that during tha daytime they are to 
be found ata depth of 25 fathoms or less, which 


is about the limit at which sunlight ceases to pene- 
trate further. As the sun sets, they rise gradually 
to the surface, and as it rises in they morning they 
as gradually sink into the depthe. He explains this 
habit by the supposition that the animals move thus 
up and down in order to economise the light, and 
be able to feed over the whole range of their possi- 
ble feeding-ground. In order that they should 
feed at all at its deepest limits it is necessary that 
they should make use for that purpose of the 
strongest sunlight, while they can hunt the actual 
surface over by the faint light of night. The 
marine pelagic animals are probably actuated in 
their similar daily movements, up to the surface at 
night and down into the depths during the day, 
by the same motives. Their daily oscillations in 
depth are liable to be interrupted indefinitely by 
boisterous weather, which drives them down at 
once. Besides their diurnal oscillations, it is 
probable that at certain seasons of the year they 
miera into the depths for considerable periods— 
at least this has been shown to occur in the case of 
pelagic animals inhabiting the Gulf of Naples. A 
most important question remaining to be settled 
is, to what depth do the pelagic animals descend ? 
This is not easily answered, because an ordinary 
net sent down into the depths may, when pulled 
up again, catch animals from any intermediate 
depth on the way. Only a. net which can be sent 
down securely closed, then opened and towed 
along, and then close again before being hauled 
up, can give any detinite and sure information on 
the matter; and such a net is somewhat difficult 
to construct and use. Mr. Alexander Agassiz has, 
however, made a few experiments with such an 
instrument, and found, where he tried it off the 
American coast, that the animals extended down 
to about 50 fathoms deep, but not at all below 100 
fathoms; and he believes from these experiments, 
and on other grounds, that only a narrow 
surface stratum of the ocean waters, and 
a similar stratum at the bottom, are in- 
habited at all, there being a vast expanse of 
uninhabited water between the surface and bottom. 
On the other hand, there are reasons for believing 
that there may be some few inhabitants at least of 
of this deep intermediate water, notwithstanding 
that it must be pitch-dark throughout it. Certain 
pelagic fish are endowed with remarkable phos- 
phorescent organs by means of which they possibly 
seek their food in these dark abysses. It is also 
probable that the young of certain deep-sea fishes 
spend their early larval existence in the surface 
water, and if so, they must penetrate this inter- 
mediate stretch of water to reach the bottom when 
becoming adult. Mr. John Murray’s constant 
researches on the subject during the voyage of 
H.M. ship Challenger, point to the existence of 
abundance of life at a greater depth than 100 
fathoms. The question as to how far the depths of 
the oceans between the limit of the 100 fathom 
line and the bottom are inhabited is the most im- 
portaut with regard to deep-sea science now 
awaiting solution. The fact that the ultimate 
source of food, vegetable life, must be limited to 
the range of penetration of sunlight—that is to say, 
at the most a depth of 50 fathoms—precludes the 
possibility of the existence of life in great abund- 
ance in the region in question. The food supply must 
be too scanty. Kemarkable members of the 
pelagic fauna are certain young tishes which, 
drifting away from land on the surfuce-waters 
of the ocean, become abnormally modified as 
a result of the abnormal exposure to the 
peculiar conditions of pelagic existence. They grow 
in size, but without developing proportionately in 
structure; they are absolutely transparent, some of 
them without a trace of red blood in them; their 
skeleton is gelatinous, being only little developed. 
They are known as leptocephali. Many of them 
are the young of the couger, others of allied fishes ; 
but, acccording to Dr. Gunther, they perish with- 
out attaining maturity, and possibly are the off- 
spring of eggs shed accidentally at the surface of 
the sea, instead of at the bottom. They are, 
however, of coustant occurrence among the pelagic 
fauna. The larv@ of some other animals appear 
to be liable to a similar hypertrophy, without 
progress in development. The pelagic fauna is 
composed, firstly, of a numbor of species belonging 
to a series of orders and sub-clusses which are 
absolutely peculiar to it—that is to say, which have 
no representatives which are littoral or terrestrial, 
orin any period of their existence are other than 
pelagic. There are about nine such groups, no one 
of which rises undoubtedly to the rank of a class. 
Secondly, the fauna contains numerous repre- 
sentatives of various classes and orders of animals, 
the majority of representatives of which are in- 
habitants of the sea bottom, shores, or land 
surfaces, but which are mostly specially modified 
in various ways to fit them for pelagic existence. 
Among these there appear to be very few in- 
fusoria; at least, very few have as yet been 
recorded, and none from any grent distance from 
land. Even sea-anemones have taken to pelagic 
existence. Instead of their base being flatteued 
for adherence to rocks as in common shore 
forms, its edge is closed in all round so as to con- 


tain a small mass of air, ond, suspended by this 
buoy, they float at the surface with their mouth 
hanging downwards. There are even pelagic 
insects. One (halobates), belonging to the bug 
family, clings to the surface of the waves in the 
open oceans and outrides the storms. It is a close 
ally of the common water-bug we see jerking itself 
on the surfaces of our ponds. There are numerous 
pelagic fishes, which never frequent the coasts, and 
in the tropics pelagic snakes. There is one lizard 
at the Galapagos Islands, which, though it cannot 
be claimed as pelagic, swims out to sea and is 
interesting as a sort of representative of the gigan- 
tic extinct pelagic lizards of mesozoic times. It is 
very remarkable that there are no pelagic 28 
sentatives of sponges, alcyonarians, sipunculids, 
brachiopods, lamellibranchs, or echinoderms, and 
that as far as geological evidence goes there never 
have beenany. It is very easy to conceive from 
the analogy of other forms which have become 
modified for pelagic life how any one of these might 
have assumed a pelagic dress. The birthplace of 
all animal and lant life lay in the sea, and it is 
probable that a considerable part of the earliest life 
was pelagic. 


REMARKABLE STEAMSHIPS. 


HERE are now building in the United States 
two ships which, for speed and general ex- 
cellence of locomotion, are ex bected to far tran- 
scend any vessels at present afloat. One of these, 
the dome steamer Afeteor, is in course of construc- 
tion at Nyack, on the Hudson. She is the inven- 
tion of Mr. A. P. Bliven, of Brooklyn. The 
engines are capable of making 350 revolutions per 
minute, which gives a velocity of the wheel of 
over forty-five miles per hour, so that it is expected 
that the Meteor will be able to make fully twenty- 
five miles per hour, and thus complete the distance 
from New York to Queenstown or Bristol in a 
little over five days. The vessel is being built 
entirely from American materials by American 
mechanics, and is intended as the pioneer of a 
class of large steel steamers which will follow in 
rapid succession. A new feature of the engines is 
that the high-pressure cylinders are inclosed within 
the low-pressure cylinders, only two cylinders 
being visible: and this method will prevent con- 
densation in the cylinder, thus saving all the power 
of the steam. The vessel will be supplied with 4 
steam generator of the water-tube pattern—which 
is practically four boilers in one, having two smoke 
stacks, each 3ft. in diameter aud 20ft. high. four 
steam safety valves, and four firegrates. The boilers 
whon set up are oval in shape, having 788. ft. of 
grate-surface, 3,560:4. ft. of heating-surface, two 
centre cylinders of steel, 22in. in diameter and 13ft. 
long, and 7,850ft. of steel tubing. Every part of 
the boiler will be tested to 2,00Vib., and inspected 
to 800lb., thus allowing a working pressure of 
550lb. The Meteor will be 155ft. in length over 
all; length at water-line, 132ft. 6in.; length on 
keel, 125ft. Gin. ; depth of hold, 16ft. Gin. ; draught 
of water aft, IIft.; tonnage, carpenter’s measure- 
ment, 512,33-100. Nothing will be seen above her 
deck except the pilot-house and smokesstacks. 
Last, but not least, no one need be exposed on & 
steamer of this type, for in stormy, rough weather 
she can be closed up perfectly watertight, aud 
driven through and over the heaviest seas without 
any danger to passenger, crew, hulk, or machinery. 
Several companies have been formed for building 
Meteor steamers. 

The second singular vessel in course of construc» 
tion isthe Oceanic, now being built at Hastings, on 
the Hudson. The principle of this steamship 18 
the invention of Mr. Robert Fryer, of New Tork. 
It is stated to be a kind of marine velocipede on 
three wheels, the hull not being intended to 
touch the water. The most curious point of the 
invention is that the support of the ship, 
the float, as it were, and the propellers are 
one and the same. The vessel floats on three 
spheres, made of sheet steel, one forward and two 
stern; each of these is fitted with flanges, which 
surround nearly the whole of the omrcumference, 
and act as paddles. Tho spheres are so arranged 
that they can be worked backward and forward, 
or one worked backward and tho bthers forward 
simultaneously, so that the vessel may be turned 
completely round in her own water; and with such 
a rapid power of turning no rudder will be neces- 
sary. The whole vessel is made water-tight, 60 
that in the event of the wheels or spheres being 
broken or disabled, or the vessel capsized, it wil 
still possess sufficient buoyancy to prevent it from 
sinking. The spheres are provided with a flanged 
keel, to adapt the vessel for use on rails in case of 
crossing an isthmus, or for being run upon laud 
for repairs. The ship is desizued only for pas- 
senger traffic, and it is asserted that its peculiar 
construction gives increased accommodation, 
grenter safety, and a higher rate of speed thau 
that now attained. Tho Vrenice will be 224ft. loug 
and 130ft. wide, the spherical wheels being 21ft. 
in diameter, and drawing oft. when loaded. The 
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trial of a small model of the steamer excited great 
interest recently on the lem river, and it 
travelled equally well on land. The inventor 
claime that as much difference exists between it and 
an ordinary boat as between a waggon mounted on 
wheels and one that should rest on the ground, 
and be dragged along the surface by means of 
wheels attached to its sides.— Shipping Gazette. 


BECENT ADVANCES IN PHOTO- 
GRAPHY.—VII.* 
By Capt. ABNEY, R.E., F.R.S. 
(Concluded from page 589.) 


NOW come to the one other destructive agent 
of the photographic image, and that is bromine ; 
and while I am on the subject, I should like to 
show you a neat way of exposing a transparency. 
It is not mine, and therefore I can praise it. 
Through Mr. Bolas’a kindness I have here a phoe- 
phorescent plate made with calcium sulphide, 
which I propose to expose to light, then to use it 
as a source of illumination for obtaining a trans- 
ncy. I now expose the phosphorescent plate to 
the light from magnesium wire, and then placing it 
over a negative behind which is a sensitive plate, 
expose for 30 seconds. I next take alittle bromine 
water, and brash it across the exposed sensitive 
plate; I rinse with water, and develop with ferrous 
oxalate. As I showed you in a former lecture, the 
ferrous oxalate is a very fair medium for cuttin 
off the radiation which affeots a bromide plate, and 
30 I can develop it before you. The image begins 
to appear, and by degrees we have the image pretty 
pertect, except that, where the bromine has acted 
there the image is totally destroyed, or very nearly 
10. This is a very simple experiment, but I did 
it for the purpose of leading you to another 
important point with regard to gelatine plates. 
Most of you are aware that when you have a pure 
bromide plate, it is very easily reversed as they 
call it: that is to say, instead of a negative there is 
a tendency for it to become a positive. The reason 
of that, I think, will be found in à· measure in the 
experiment which I have just showed you. When 
you expose a a to the effects of light, 
anybody who has at alla keen sensə of smell will 
erfectly well know there is some substance 
iberated which is somewhat pungent, and it will 
be found that it has a smell of bromine. If, there- 
fore, you expose a plate for a considerable period— 
longer than it should be, that is to say—to light, 
what is the first effect? The first effect is for the 
bromine to be 1 at the surface, and 
bromine to be liberated in a gaseous state; part of 
it will ascend into the atmosphere, and part of it 
will have a tendency to go down into the film. 
As the light penetrates still further, the energy 
of the radiation will split up the bromide below 
into bromine and sub-bromide, and so on, and the 
part beneath the first part will be passed over by 
bromine liberated from the molecules immediately 
below ; 30 that, by a continuation of this emission 
of bromine, you get, first, the top practically satu- 
rated, as it were, with the bromine from the lower 
particles; and, as we have just seen, when you 
ve bromine applied to a plate that has been acted 
upon by light, it destroys its developable powers — 
in other words, it forms fresh bromide of silver. 
If such is the case, you ought to have a reversal of 
the image at the top of the plate, and non-reveraal 
probably at the bottom. I think I can show you 
this in the lantern. I exposed to gelatine films, 
such as are prepared by Mr. Stebbing, behind a 
plate which is prepared with squares of different 
thicknesses of coloured gelatine ; that is to say, it 
allows different gradations of light to pass through. 
On these graduated thicknesses of gelatine are 
painted opaque numbers. No. 1 shows the thin- 
nest amount of gelatine, and No. 25 shows the 
thickest amount of gelatine. With a moderate 
exposure to light of a gelatine plate behind such a 
screen, the whule of these opaque numbers ought 
to appear transparent on a more or less opaque 
background plate, when developed and fixed. 
Now 1 wil] show you an experiment demon- 
strating what over-exposure will do. Two of 
Stebbing’s films were placed face to face, and 
exposed for a considerable time te light behind a 
graduated screen. The results are before you. On 
the film nearest the graduated screen, the whole of 
the numbers as far us twenty are reversed ; that is, 
appear opaque on a transparent background. On 
the bottom film, except No. 1, the whole of the 
gradations are perfect; that is to say, there is not 
a reversed image at all. Thus you see that a re- 
versal takes plice in the top part of the film, and 
not at the bottom. That is the point I.wish to 
bring before you. Nodoubt this reversing action 
is partiy due to the bromine which passes over the 
molecules which lie ımmediately below it. Not 
only that, however, but, if you enter into the 
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chemistry of the thing, you will find that gelatine 
will take up the bromine, as it is liberated, though 
slowly; and that, when bromine combines with 
gelatine, one of two things hap it either re- 
places and liberates hydrogen, or else a molecule 
which has the properties hydroxyl. Either of 
these will combine with bromine to form hydro. 
bromic acid, or yet another compound of bromine, 
which is equally ready to destroy the photographic 
image as bromine itself, or as any oxidising agent 
such as I showed 8 just now. 

Now, before 1 quit the subject of oxidising 
agents, I should like to introduce to your notice a 
very remarkable utilisation of this oxidising prooess 
of photography which was proposed, and not only 
proposed, but carried out—there is a great distinc- 
tion between the two, for we often hear propositions 
made by men who perhaps never have the pluck to 
carry them out—by Mr. Bolas. He, first of all, 
took an ordinary gelatine negative with proper 
gradations of light and shade. Then he wanted 
to reproduce it, so he took a gelatine plate, and 
immersed it in bichromate of potash, allowed the 
film to dry, and then exposed it to light behind the 
negative to be reproduced. You will see that in 
this exposure to light he had an oxidising agent 
present in his film, and that the oxidised parta were 
acted upon by light, leaving the other part intact, 
and by that means he got a reversed image. Now, 
he was aided by the fact that the gelatine is ren- 
dered insoluble to a large extent by bichromate of 
potash, but still that is not everything. 

Another use of oxidising agents is to enable us to 
get rid ef fog. If you have a gelatine plate which 
har been exposed to light, and so has been fogged, 
you oan get rid of that fog by immersing it in bichro- 
mate of potash. I have here a fogged emulsion plate 
of which the upper half has been immersed in bichro- 
mate of potash, the bottom half is completely veiled, 
but you will notice how beautifally clear the top 
half is, where the plate has been immersed in the 
bichromate. 

The next subject I wish to treat of is one which 
has been much misunderstood by many. On this 
plate is pasted tin-foil, with various figures cut on 
it; first, there is a circle, then a line across, and 80 
on. The image of these figures I now throw on a 
monster gelatine plate, the thickness of the glass 
being some jin. Now I ask you to observe what 
you see on it. You see every figure sur- 
rounded by a halo. Thus, the circle is surrounded 
by aring. You have a halo round every Bi of 
the images (Fig. 1). If you come to analyse it, 
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you will find that the halo surrounding the bright 
cross is made up of a series of rings similar to that 
ring which surrounds the clot of light. Now, I 
have here some wonderfal elixir to get rid of these 
haloes. I touch the back of the plate where the 
cross falls with asphaltum, the halo vanishes. I 
move the plate a little, to get a fresh surface, and 
with red varnish I again touch the back of this 
plate, behind the cross, and now I have a white 
cross on a red background: to put the matter in 
words, according to the medium you place on the 
back of the plate, so is the reflection toned down. 
If I use a red varnish, this halation will have but 
little effect on the photographic plate, because it is 
red, and these red rays do not much affect the pro- 
duction of a change in the sensitive salt. The 
most perfect cure for halation is Brunswick black ; 
there is no reflection from the back of the plate, 
and by that means you get rid of any tendency to 
fuzziness of the image, which was often a disgrace 
to photographers’ pictures. I will now throw on 
the screen one or two of the absolute photographs 
showing different halations. One is from an 
ordinary plate, the other from a thick glass plate; 
when the thick one comes on the screen, instead of 
the cross remaining where it was, it spread out 
considerably (Fig 2). When you come to analyse 
it mathematically, you will find the diameters of 
these rings depend on the thickness of the glass, 
together with the critical angle of reflection for the 
glass employed: that the greatest intensity in the 
ring is fixed by the critical angle alone. That is a 
very important point, because there has been a 
good deal of controversy about it. I think what 
you saw on the gelatine plate, and what you see on 
the screen now, ought to settle that point for ever. 
I will show you some plates taken with an 


asphaltum backing; it is of no use giving improper 
backing; if you have anything which will reflect 
blue light, you get this blurring of the image. 
With a plate prepared with a backing of 
asphaltum, you can even expose it to a bright 
image of the sun without getting a halo round it. 
Au astronomer in Germany has recently deluded 
the French Meteorological Office into believing 
that he has photographed the corona in full sun- 
light, but when you come to inquire into. the 
matter, this corona is nothing else than the hala- 
tion; not only that, but he found the most 
extraordinary rays shooting out from it at certain 
times. When, however. you come to investigate 
the question, you will find that these wonderful 
rays which are supposed to proceed from the sun, 
and thus to influence our earth, are nothing more 
than a certain reflection which the laws of optics 
tell us ought to be there. Here is a simple method 
by which photographers can always sure of 
seeing what amount of blurring a y get. If 
they take the trouble to place a gelstine plate, or 
any plate they wish to try, in contact with a slit 
cut in tinfoil, and then look through the back of 
the glass at a strong light, they will find it has 
more or leas blurring round the slit. 

Having so far digressed, I may say that the 
reason why you get apparently greater reversal in 
a photograph taken on a glass pan than you do im 
a paper negativo, is because there is nono of this 
halation to help it. f 

There is also another reason why reversal is more 
difficult to secure on paper, in that the bromine 
has two ways to escape, one through the paper 
ae the other through the surface of the bro- 
mide. 

Now I will show you how you can get rid of this 
reversal altogether. The film before you was ex- 
poses 60 seconds behind a negative to the full sun- 

ight, yet there is nọ reversal on it. How is that? 
Simply because I gave it something which, instead 
of allowing the bromine to attack the bromide of 
silver, that had been altered by light, at once took 
it up. The substance employed was potassium 
nitrite. This shows that, if you want to get rid of 
the reversal of the image, you must give the plate 
something which wilb very rapidly absorb bromine, 
and I should say something, if possible, which is 
not organic, for the reason I have already stated to 
ou. 

d I now come to a description of a most useful 
instrument introduced by Mr. Waruerke, which is 
known as a sensitometer. It consists of squares of 
coloured gelatine of different opacities, through 
which light is allowed to fall ona sensitive plate. 
The method of operating is very much the way in 
which I operated just now. First, a phosphorescent 
tablet is exposed to magnesium light, and then 
allowed to rest a minute, placed in contact with 
the sensitometer plate, which is in front of the 
plateto be tried. The expesure lasts for balf a 
minute, and the plate is then developed. The last 
distinct number seen upon the plate by reflected 
light, before fixing, is read off. By a simple table 
you are uble to see the comparative seusitiveness 
of two particular plates of the samekind. Here, 
owing to Mr. Warnerke’s kindnes, I have an en- 
arped apparatus, showing the way in which you 
read ofi the sensitometer. Supposo, for instance, 
you find tha last number on one plate to be 20 in tbe 
one case, and 16 on another, if you take two such 
plates out in the field in the same light, and you 
waut to know how much exposure to give in the 
one that registers 16, knowing that necessary for 
the one reading 20, how are youtodo it? You 
take Mr. Warnerke's instrument, such as we have 
here (but in miniature, of course), you place this 
opening at 20, you then cast your eye on the ring, 
look at 16, and find that the one that registers 20 
is three times more rapid than the one that registers 
16, and expose accordingly; so, in the same way, 
if you had one that registered 25, which is a very 
high degree of sensitiveness, and another 12, you 
would fiud that you would have to give the one 30 
times more exposure than the other. 

This leads me on to the measurement of the 
intensity of light, for if we want to know any- 
thing aboutour plates, we must know what bright- 
ness of light we have. I again have to allude to 
Mr. Warnerke. He has introduced an actinometer 
which is dependent on phosphorescence for its 
value. I have here a phosphorescent tablet which 
bas been as little illuminated as possible. Now I 
will throw the spectrum upon it. This bright 
spectrum of phosphorescent light extends into the 
ultra-violet, but stops short at the place in the 
indigo, where the phosphorescent light is emitted, 
that is to say, one spectrum ends where the other 
begins. Mr. Warnerke has shown us that by ex- 
posing such a phosphorescent tablet to the action 
of light, by an ingenious contrivance, he is able to 
tell the photographic value of the particular light. 
There are some bright days in summer, the light ox 
which, when spread out in a spectrum, let us re- 
present by a rectangle, that is to say, they are all of 
equal intensity. do not say they are, but you 
can represent them as such. There are other days 
iu autumn or winter in which tha ultra- violets will 
very much decrease. If you judge the exposure 
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by the eye, you may be entirely Wrong, and if you 
are using a lodide plate, you may only give one- 
third of the exposure you ought to give: for 
chloride only one-fourth ; for bromide about one- 
half. Jf you are using one-half iodide and one- 
half bromide, you would give only two-thirds of 
what you ought to give, so that the eye is no exact 
judge of the exposure you ought to give; it de- 
pends on the amount of rays which exist in the 
ultra-viclet, and that can only be told by a photo- 
meter of some description. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Putrefaction and Antiseptics.—M. Le Bon 
has lately obtained results which seem to have 
important practical bearings. The normal 
liquid“ he used for putrefaction was an aqueous 
solution containing hashed meat to the extent of a 
tenth of its weight. He finds that the disinfectant 
power of any antiseptic is weaker the older the 
PALACE (new products are given off, in time, 

y the putrefying liquid, that are not so easily de- 
stroyed). Measuring the 
their disinfectant properen on a given weight of 
the normal liquid, the strongest disinfectants appear 
to be (in order), permanganate of potash, chloride 
of lime, sulphate of iron acidified with acetic acid, 
carbolic acid, and the glyceroborates of sodium and 
potassium. There is no parallelism between dis- 
infectant action and action on microbes. Thus, per- 
manganate of potash, so strong in the former 
respect, has no appreciable action on microbes; 
alcohol, a strong preventer of microbes, is very 
weak as a disinfectant. Nor is the parallelism 
between the power of preventing putrefaction and 
that of stopping it when it has arisen. Alcohol and 
carbolic acid, preservative agents par excellence, 
have very little effect on putrefaction once com- 
menced. With exception of a very small number 
of substances that are strong poisons (as bichloride 
of mercury), most antiseptics, and notably carbolic 
acid, have very little action on bacteria. M. Le 
Bon has at present carbolised solutions several 
Wonths old, rich in bacteria ; indeed he thinks, this 
acid one of the best Jiquids for preserving live 
bacteria a long time. There is no parallelism be- 
tween the virulent power of a substance in 
putrefaction and the toxical power of volatile com- 
pounds given off by it—indeed these properties- 
seem to be even in inverse ratio. A frog is placed 
in an inclosure with some of the liquid. When 
putrefaction setsin, a very fetid odour is produced 
and the liquid swarms with bacteria, and is known 
to be very virulent if injected under the skin of an 
animal; but the frog, merely breathing the effluvia, 
takes no harm. After two months, the liquid ceases 
to have virulent properties, but the animal breath- 
ing its volatile products is killed. The very small 
quantity of products of advanced putrefaction 
necessary to kill an animal by simple mixture with 
air proves those volatile alkaloids to be extremely 
poisonous. M. Le Bon ascertained that they are 
% to man. He knows only a very small number 
oz substances, such as nicotine, prussic acid, and 
tue new alkaloid he lately extrcted from tobacco, 
that are as poisonous. The experiments explain 
the evils arising from bodies long buried, and 
prove that the atmosphere of cemeteries may be 
very dangerous. 


Electric Railways.—The development of elec- 
trie railways and tramways is now considerable. 
Putting aside numerous lines that are merely talked 
of or projected, those which are working, authorised, 
or in course of construction, show a total length (ac- 
carding to the Herne Industrielle, July 19) of 160 
kilcmetree—i.e., about 100 miles, and grants are 
becoming even more numerous. The lines actually 
at work are those of Lichterfelde (about 2:6 kilo- 
metres in length), and that from the Spandauer 
Rock to Charlottenberg, near Berlin; another line 
from Port Kush to Bush Mills, in the north of Ire- 
land, bas been inaugurated (length about 10 kilo- 
metres), and also in Holland, one from Zandvoort 
to Kostverloren (length a little over two kilo- 
anstres.) Among lines authorised or in construc- 
tian, the following are noted: — In Austria, the 
Medling line, near Vienna (21 kilometres), to be 
constructed by the Southern Railway Company 
there. In Germany, the line from Wiesbaden to 
Nurnberg (two kilometres), and that from the Royal 
Mines of Saxony to Zankerode. In England, a line 
under the Thames, connecting Charing-cross aud 
Waterloo Stations (1:2 kilometres); also a line in 
South Wales (59 kilometres), for which the force 
will be derived from fall of water. In Italy, Turin, 
and Milan will soon begin the construction of 
electric tramways. In America the Edison Com- 
pany have arranged for the working of 80 kilo- 
metres on one of the great lines from New York. 
Another small line (1'S kilometrs) is to be made at 
St. Louis, in Missouri, by Mr. Heisler. 


Tne widening of the grand canal from Rotter- 
dam to the sea, estimated to cost 43, 800 florins— 
nearly ¢3,700—is to be carried out forthwith. 


power of antiseptics by 


BRITISH ASSOCIATION, 


— — 


THE ADDRESS IN BIOLOGY. 


Te Address in Section D was delivered by the 

President, Dr. Arthur Gamgee, F.R.S., who 
took for his * the growth of our knowledge of 
the function of secretion. In commencing, the 
President paid a tribute to the memory of Darwin, 
and reviewed the writings of the late Prof. F. M. 
Balfour, who was appointed in 1881 one of the two 
general secretaries of the Association. The subject 
proper of the address was of purely technical in- 
terest, but Dr. Gamgee commenced by explaining 
the opinions of the ancients with regard to secretion, 
and then passed in review the teachings of the dis- 
tinguished men who have laboured to unravel the 
mysteries of secretion. The ancients, even Galen, 
held that the glands were sieves or colanders which 
served to strain off from the blood purely excre- 
mentitious substances; and strangely enough they 
did not regard the liver and kidneys as glands, but 
placed them among the viscera. The researches of 
Johannes Miiller, published in 1530, seem to have 
been the firat successful attempt to place the snb- 
ject clearly before students, and of Miiller Dr. 
Gamgee a he will probably be the last man of 
whom it will ever be said that he was at once the 
greatest comparative anatomist of his time, and the 
most philosophical and original of all contemporary 
physio og writere. With brief reference to the 
work of Schwann, Parkinje, and Henle, the Presi- 
dent reviewed the labours of John Goodsir, and of 
Bowman, and then went on to describe the dis- 
coveries of Carl Ludwig, to whom belongs the credit 
of having, above all others, brought the light of 
experimental physiology to bear upon the subject of 
secretion. Ludwig discovered that during secretion 
heat is evolved in the glands, which is the strongest 
proof we have that the act of secretion is the result 
of the living activity of those ultimate units of the 
glands, the gland-cells. The work of later investi- 
gators was noticed at considerable length by Dr. 
Gamgee, who summed up a voluminous but valu- 
able address with the following conclusion :— 

The complicated studies, of which I have 
attempted to give you a brief sketch, have led to 
our forming certain clear general conceptions in 
reference to the process of secretion. They have 
brought into greater prominence the dignity, if I 
may use the expression, of the individual cell. The 
process of secretion appears as the result of the 
combined work of a large number of these units. 
Each, after the manner of an independent organism, 
uses oxygen, forms CO2, evolves heat, and derives 
ita nutriment from the medium in which it lives, 
and performs chemical operations of which the 
results only areimperfectly known to us, and which 
depend upon peculiar endowments of the cell proto- 

lasm, of which the causes are hidden from us. So 
long as the protoplasm is living, the gland - cell re- 
tains its power of discharging its functions, and in 
many cases does so, 60 long as the intercellular 
liquid furnishes it with the materials required. In 
some cases, however, the gland- cells are specially 
sensitive to a variation in the composition of 
the nutrient liquid, certain constituents of which 
appear to stimulate the protoplasm to increased 
activity. In the higher animals the cells, particu- 
larly in certain glande, are in relation to nerves 
which, when stimulated, afiect in a remarkable 
manner the transformations of their protoplasm, 
leading to an increased consumption of oxygen, an 
increased production of carbonic acid, an increased 
evolution of heat, and an increased production of 
those matters which the cell eliminates and which 
constitute its secretion. This historical survey of 
the growth of our knowledge of the process of 
secretion exhibits the characteristic features of 
biological advancement. Comparative anatomy has 
been the foundation of observation of facts and 
physical experiment, the road to physiological 
research, At various stages the value of hypotheses 
has been well illustrated, and whenever they have 
had to.make way for the broader and truer inter- 
pretations suggested by the accumulation of facts 
and greater precision of observation, it has been 
demonstrated that the process of observation 
is not one of simple sight but of complex ratiocina- 
tion. 


In the 
Department of Anthropology, 

Professor W. Boyd Dawkins, deliveredan address 
on the present phase of the Antiquity of Man, 
in which he said :—I propose to place before you 
the present phase of the inquiry into the antiquity 
of man, and to point out what we know of the 
conditions of life—though our knowledge of them 
is imperfect and fragmentary—under which man 
bas appeared in the Old and in the New Worlds. 
The rudely chipped implements left by the primeval 
hunters in the beds of gravel of Hampshire and 
Wiltshire, and along the shores of Soutbampton 
Water and elsewhere, are eloquent of the presence 
of man in this district, at a time when there was 
no Southampton Water, and the elepbant and the 
reindeer wandered over the site of this busy mart for 


ships when the Isle of Wight was not an island, 
and the River-drift hunter could walk across from 
Portsmonth to Cowes, with no obstacle excepting 
that offered by the rivers and morasses. Professor 
Boyd Dawkins then gave a résumé of the dis- 
coveries made in various parts of the world, and 
concluded with the following summary :— 

Thus in our survey of the group of animals 
surrounding man when he first appeared in Europe, 
India, and North America, we see that in all three 
regions, so widely removed from each other, the 
animal life was in the same stage of evolution, and 
‘(the old order”? was yielding place unto the 
new.” The River-drift man is proved by bis 
surroundings to belong to the pleistocene age in 
all three. The evidence of Palmwolithic man in 
South Africa seems to me unsatisfactory, because 
as yet the age of the deposits in which the imple- 
ments are found has not been decided 

It remains now for us to sum up the results of 
this inquiry, in which we have been led very far 
afield. The identity of the implements of the 
River-drift hunter proves that he was in the same 
rude state of civilisation, if it can be called 
civilisation, in the Old and New Worlds, when the 
hand of the geological clock pointed to the same 
hour. It is nota little strange that his mode of 
life should have been the same in the forests to the 
north and south of the Mediterranean, in Palestine, 
in the tropical forests of India, and on the western 
shores of the Atlantic. The huater of the reindeer 
in the valley of the Delaware was to all intents and 

urposes the same sort of savage as the hunter of 
the reindeer on the bauks of the Wiley or of the 
Solent. It does not, however, follow that this 
identity of implements implies that the same race of 
men were spread over this vast tract. It pointe 
rather to a primeval condition of savagery from 
which mankind has emerged in the long ages which 
separate it from our own time. It may further be 
inferred, from his wide-spread range, that the 
River-drift man (assuming that mankind sprang 
from one centre) must have inhabited the earth for 
a long time, and that his dispersal took place be- 
fore the glacial submergence and the lowering of 
the temperature in Northern Europe, Asia, and 
America. It is not reasonable to suppose that the 
Straits of Behring would have offered a free 
passage, either to the River-drift man from Asie 
to America, or to American animals from America 
to Europe, or vice tersd, while there was a vast 
barrier of ice or of sea, or of both, in the high 
northern latitudes. I therefore feel inclined to 
view the River-drift hunter as having invaded 
Europe in pre-glacial times along with the other 
living species which then appeared. The evidence, 
as I have already pointed out, is couclusive that 
he was also glacial and post-glacial. In all pro- 
bability the birthplace of man was in a warm if 
not a tropical region of Asia, in “a den of 
Eden,” and from this the liver-drift man found 
his way into those regions where his implements 
occur. In India he was a member of a tropical 
fauna, and his distribution in Europe and along 
the shores of the Mediterranean prove him to have 
belonged either to the temperate or the southern 
fauna in those regions. It will naturally be asked. 
to what race can the River-drift man be referred? 
The question, in my opinion, cannot be answered 
inthe present stage of the inquiry, because the 
few fragments of human bones discovered along 
with implements are too imperfect to afford any 
clue. Nor can we measure the interval in terms of 
years which separates the River-drift man from 
the present day, either by assuming that the 
glacial period wus due to astronomical causes, and 
then proceeding to calculate the time necessary for 
them to produce their result, or by an appeal to 
the erosion of valleys or the retrocession of water- 


falls. The interval must, however, have been 
very great to allow of the changes in geography 
and climate, and the distribution of animals which 


has taken place—the succession of races, and the 
development of civilisation before history began. 
Standing before the rock-hewn tombs of the kings 
at Luxor, we may realise the impossibility of fixing 
the time when the ltiver-drift hunter lived on the 
site of ancient Thebes, or of measuring the lapee of 
time between his days and the splendour of the 
civilisation of Egypt. In this inquiry, which is 
all too Jong, I fear, for my audience and all too 
short, I know, for my subject, I have purposely 
omitted all reference to the successor of the River- 
drift man in Europe—the Cave man, who was in a 
higher stage of the hunter civilization. 


ABSTRACTS OF REPORTS, 
PAPERS, &c. 
The Forth Bridge. 


Mr. B. Baker read a paper on the Forth Bridge, in 
which he stated that to Sir Thomas Bouch was due 
the credit of the bold propesition to cross the Forth 
in two spans of 1,UUUft., and so avoid the necessity 
of intermediate piers in unprecedented depths of 
water. That structure, however, was abandoned 
after the disaster tothe Tay Bridge, and Mr. Fowler 
had himself submitted a project fora bridge on the 
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continuous girder principle. An Act had accord- 
ingly been obtained for constructing such a bridge 
having two spans of 1,700ft., two of 675ft., four- 
teen of 168ft., and six of 50ft., with a clear head- 
way of 15Uft. above high water spring tides. Not 
only would such a bridge prove stiffer than a sus- 
pension bridge, but it would also be cheaper. 
Steel was to be used in the construction of the 
bridge. No punching or shearing would be allowed, 
all holes being drilled through the whole thickness 
of plates and angles after being put together. The 
effect of wind pressure on the superstructure had 
been carefully guarded against, and he thought it 
might be said the bridge would withstand the 
strongest hurricane yet known. Tbe total length 
of the great continuous girder was 5,330ft., or say 
a mile, and the viaduct approaches 2,754ft., or 
rather over half a mile. The heaviest train tra- 
versing the bridge would not deflect the 1,700ft. 
girder more than four inches, while a wind pressure 
equivalent to 301b. per square foot over the entire 
1,700ft. would bend the bridge laterally lesa than 
nine inches. About 42.000 tons of steel would be 
used in the superstructure of the main spans, and 
3,000 tons of wrought iron in that of the viaduct 
approach, The total quantity of masonry in the 
piers and foundations would be about 125,000 cubic 
yards, and the estimated cost of the bridge 
£1,900, 000. 
Migrations of Birds. 


The Committee appointed at York for the pur- 

pose of obtaining observations on the migration of 
birds at lighthouses and lightships. stated that their 
general report has been unavoidably delayed in 
printing. The wave of migration this season has been 
widespread upon the greater portion of our east 
coast line, but north of the Firth of Forth has been 
much more limited, more compressed and normal. 
The general direction has been as before, from east 
to west or south - east to north-west. The greatest 
numerical returns on the east coast of Scotland 
were from the Isle of May, and the next greatest 
from Bell Rock. North of the latter birds are 
reported much scarcer, while south of the former 
there has been 2 broad stream, covering the whole 
of our east English coast, of comparatively equal 
proportions, and without great throbs or ruahcs.”’ 
Judging from previous records by Edwards and 
others, Spurn Point is a great point of departure on 
tbe English coast, and we have seen that gray 
plover, knot and bar-tailed godwits shoot off the 
land there, because, while they are annually seen 
there and southward of it in large numbers, and in 
full breeding dress, nowhere to the north of it do they 
appear, except in isolated cases. Still the routes of 
spring migrants, while they are usually more direct 
than those of autumn mig@nts, are perhaps more 
difficult to trace, and our data are far from perfect 
yet. This is in no small measure caused by the 
well-known fact among ornithologists, that itis al- 
ways more difficult to tix dates of departure than to 
fix those of arrival. Large numbers of birds which 
regularly arrive in the autumn, as the greenfinch, 
chaffinch, snow bunting, and others, and which 
remain for few days only, and then pass on, have 
this 5 continued for many weeks and even 
months, resorting in immense flocks to the stubbles, 
where they found abundant supplies of food. 
Snow buntiugs have been considerably in excess of 
anything known for many years, the proportion of 
old birds being not more than oue in a hundred. 
Hooded crows came with their usual regularity 
almost to a day, the great flight, crossing Heligoland 
an the afternoon of October 17 and also on the 18th. 
There was a corresponding arrival along the entire 
length of the east coast of England on the night of 
the 17th or early morning of the 18th, also on the 
19th. The season of 1881-82 will long beremem- 
bered by east coast ornithologists for the number of 
rare visitants which have appeared from time to 
time, driven to westward of their ordinary lines by 
the prevailing winds from north and north-east to 
south and south-east, generally strong and in- 
creasing to a severe gale. The form of amigratory 
movement is affected by the prevailing winds even 
more than than the severity or otherwise of the 
weather. With a dry, hot summer in northern 
Europe migration is always earlier than in years of 
rain and low temperature, birds breeding sooner in 
the former, and the nestlings, like all other young 
things, with dry weather and sunshine developing 
more rapidly. Nothing is more remarkable in the 
phenomena of migration than the punctuality with 
which certain species return in the autumn, one 
species regularly taking precedence of another. 


The Electric Furnace. 


A paper was read by Prof. Huntington on the 
electric furuace and experiments made by Dr. C. 
W. Siemens and himself. Ho said that the great 
advantage which the electric furnace possessed was 
that the temperature attainable was practically 
unlimited, plumbago crucibles had been used in the 
experiments, the clay crucibles fusing in a few 
minutes. Among other experiments made, was the 
fusing of wrought iron. Six pounds was kept 
under the action of the arc for 20 minutes, and was 
rendered quite unforgeable. It had been supposed 


that this result when previously obtained was due 
to the presence of oxygen, but inthis experiment 
it was clear it was not due to oxygen. Steel fused 
in the furnace had a very spongy and crystalline 
fracture. White iron fused with coke remained 
unaltered, and they found that coke was not a 
satisfactory material for causing carbonization. 
One pound of copper was put into the furnace with 
a view to ascertain whether carbon could be intro- 
duced into copper at any temperature. On open- 
ing the furnace only 900 grains of copper remained, 
the rest having been volatilised.—Dr. Siemens was 
not prepared to say whether Prof. Huntington was 
right in eaying that the temperature to be obtained 
by the electric furnaca was unlimited, but they 
certainly did not know where the limit existed. 
They could obtain intense heats under very advan- 
tageous circumstances, inasmuch as the cruciblo 
was chemically the coolest part of the arrangement 
and the metal or other substanceto beacted upon was 
subjected to the highest temperature. The experi- 
ments they had made amounted to a promise of 
interesting results in certain practical directions. 
The furnace had shown its wonderful capacity for 
converting substances into their natural or gaseous 
condition, and he believed it would be found ex- 
tremely useful to chemists and metallurgists. 


Compressed Air Locomotives. 


A paper was read by Sir F. Bramwell, on Com- 
pressed Air as applied to Locomotion. He de- 
scribed an improved air tram, running from Doulon 
to Chantonay, at Nantes, by the side of the river 
Loire. A car on similar principles bas been designed 
by Sir F. Bramwell for experimental running on 
the Caledonian-road, London. The novelties in 
this car were explained to be a contrivance called a 
“ hot pot,” for avoiding the loss of power due to 
condensation, and a regulating valve, which 
enabled the driver to insure that whatever the pres- 
sure of air left in bia reservoir at any point of his 
journey he can maintain the same pressure in the 
pipes leading to his engine. The cost per mile per 
hour was eaid to compare favourably with horse 
traction.—Captain Galton looked forward to the 
displacement of steam and horse traction by com- 
pressed air, which had the special advantage of 
being almost noiseless.—Sir J. Hawkshaw also 
anticipated a time when compressed air would be 
extensively applied, because even if it proved 
a little more expensive than steam it was prefer- 
able in its working. 


Report on Underground Temperature. 


Prof. Everett presented the report of the com- 
mittee on the Underground Temperature. In the 
statement of the work done during the year it was 
mentioned that the first time there had been ob- 
tained readings of the thermometer below the sea 
was atthe Croft Pit, near Whitehaven. A suwu- 
mary was also presented of the observations made 
in 14 previous years. ‘The results of these went to 
show that the increase of temperature varied in its 
rata of increase downwards from one degree Fah- 
renheit per 130ft. at the Bootle Waterworks, Liver- 
pool, 1,392ft. deep, to ldeg. Fahrenheit every 34ft. 
At the Slitt Mine, Weardale, Northumberland, 
depth 660ft., the mean increaso of temperature per 
foot is found to be 01563, or about 1-64th of a 
degree per foot, or ldeg. Fahrenheit in 64ft. This 
was a lower ratio than had been generally assumed, 
but it had been fairly deduced from the evidence 
contained in the committee’s reports. Reference 
was made to the experiments on the conductivity 
of a variety of rocks made by Sir W. Thomson and 
Professor Herschel to ascertain the escape of heat. 
The results gave for the flow of heat through a 
equare centimetre of the earth’s surface in a year 


41°4 gramme degrees. 
Zoological Stations. 


The report of the committee appointed for the 
purpose of arranging for the occupation of a table 
at the Zoological Station at Naples, stated that the 
activity and prosperity of the institution continue 
in a course of steady development, the number of 
naturalists who have visited the station during the 

ast year showing a regular increase, and the pub- 
lished results of the investigation undertaken by 
them standing in proportionate ratio. No better 
proof than this could be furnished of the important 
position held by the station in relation to the pro- 
gress of zoological science generally. In the 
“ Bericht” for 1881, issued by Prof. Dohrn, atten- 
tion is very naturally drawn to this increase of 
working visitors, notwithstanding the fact that 
during the ten years which have now elapsed since 
the foundation of the station at Naples, nearly a 
dozen establishments with a similar object in view 
have sprung into existence elsewhere. In no in- 
stance, however, can these kindred institutions be 
said to rival, either in magnitude or in scope, the 
proportions of their Neapolitan forerunner. The 
Committee appointed for the purpose of aiding in 
the maintenance of the Scottish Zoological Station 
reported that, with the aid of the sum of £10 voted 
last year, further investigations have been made by 
Mr. Romanes, F.R.S., and Prof. Cossar Ewart, at 
Oban, where, in addition to the ordinary forms 


abundant on the east coast, Antedon was plentifully 
obtained for examination. The publication of the 
results obtained at Oban is reserved until the 
further researches now in progress are completed. 
During the present autumn, Mr. Romanes and 
Profs. Ewart and Schafer are at work on the 
Rosshire coast. The Committee respectfully request 
that a sum of £50 be voted to assist in meeting the 
expenses of the station. 


Report on Meteoric Dust 


Prof: Schuster read the report of the Committee 
on Meteoric Dust. M. Tissandier, he stated, had 
found in meteoric dust small particles of iron in a 

erfectly spherical form, and some dust sent to him 
rom the Sahara desert contained similar particles, 
which must have been at one time in a state of 
fusion. The particles also contained small quan- 
tities of cobalt and nickel. The reason why these 
particles are unoxidised was probably accounted 
for by the abscence of oxygen iu the upper regions 
of the atmosphere. 


Cave Explorations and the Conquest of 
Brita: n. 


Prof. Boyd Dawkins read a paper on The 
Light thrown by the Exploration of caves on the 
Conquest of Britain.“ Prof. Dawkins said that in 
the course of his explorations he had ape upon 
what he thought might prove to be valuable evi- 
dence as to the character of the Eaglish conquest 
of Britain. In the districts of Settle and neigh- 
bourhood there were a large number of caves which 
contained many curious objects. The flooring 
was often composed of broken bones of animals 
used forfood. ln the Victoria Cave, near Settle, 
there had been found large quantities of Roman 
pottery. - Spindle whorls and objects like spoons, 
with a hole in the middle, highly polished and 
finished, which on examination turned out to be 
brooches, and other ornaments of a similar char- 
acter were also found. Articles of a similar kind 
had been found near the remains of Roman habi- 
tations, especially at York. Thus we were driven 
to the conclusion that the people who left thcse 
remains in the Victoria Cave had been driven to 
take refuge there from au enemy. Coins had also 
been found there, and the evidence pointed toa 
date between 400 and 500 a.D. The Victoria 
Cave, was, however, only one of a number in which 
objects of a lke churacter had been discovered. 
But who was the enemy from which the Roman 
provincials fled? In 607 the British provincials 
were defeated at Chester by the invading English, 
who for the first time reached the Western Sea. 
When the English had thoroughly conquered 
these regions the cave ceased to be inhabited. 
Caves containing remains which pointed to the same 
period had been discovered at Kirkcudbright and 
other parts of Scotland. That portion of the 
country was conquered by the English, aided by 
the Picts, about 756, and Dumbarton was captured 
and destroyed. The same type of remains were 
discovered in Derbyshire, in South Wales, on the 
shores of the Severn, at Torquay, and elsewhere. 
Devon was probably conquered between 754 and 
786. There was little doubt that those caves of 
Derbyshire and Devonshire where like those of 
Yorkshire, places of refuge from an invading army. 
The same conclusion was to be drawn from the 
remaius of Roman villas in different parts of the 
country. The villa had generally been burnt, and 
in its neighbourhood were found articles of a like 
character to those which had been discovered in the 
caves. Thus geology added her testimony to that 
of history, as in her researches she lighted upon re- 
mains which appeared to „belong to historic times. 
in this manner the real character of the English 
conquest was disclosed, and the statements, often 
discredited, of Gildas and the Anglo-Saxon Chron- 
icle were strikingly contirmed. 


Report on Electrical Standards. 


Lord Rayleigh submitted the report of the com- 
mittee on electrical standards. Almost the only 
matter in which progress has been made is iu 
experiments upon the effect of annealing upon the 
electrical resistance of various wires, and particu- 
larly upon the temperature of the co-efficient—that 
is to say, the changes which the wire undergoes 
when its temperature is altered. ‘These experi- 
ments were made by Mr. Taylor, and led to 
unexpected results, ehowing that the changes were 
greater than had been supposed, and that conse- 
quently the difliculty in the way of obtaining 
thoroughly satisfactory resistance standards was as 

at as with German silver wire. Phe result 
obtained was 0290, but, after annealing, it was 
0121 — a very considerable change. With steel 
wire the change was from 267 to 316. After 
annealing, other metals exhibited variations. Mr. 
Taylor and Dr. Muirhead will continue the experi- 
ments.—Dr. Siemens offered some suggestions on 
extending the practical system of units in electrical 
measurement, and referred to the units associated 
with the names of Weber, Ohm, Volta, Ampere, 
Coulomb, Joule, Watt, and Faraday.—In the dis- 
cussion which followed, Sir W. Thomson, Prof. 
Clausius, Prof. Everett, Mr. Preece, and others took 
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part. Mr. Preece supported the introduotion of the 
unit of power associated with the name of Watt, 


and Joule’s unit of heat or energy. Lord Rayleigh 
also supported the Watt and Joule units, and Dr. 
Siemens said that he attached the greatest practical 
importance to these.—Sir W. Thomson exhibited 
described a new form of galvanometer for 
measuring currents and potentials in absolute 
units. Its advantages were its easy portability and 
the perfect ‘‘astronomical’’ steadiness of the 
magnetometer movable in a V ” slide. 


Light of the Sky. 


Captain Abney read a on the light of the 
sky at high altitudes, aed upon observations 


made in the Alps, on the Riffel, at a height of 
8,500ft. His investigations proved that in high 
altitudes the light of the sky diminishes very mach 


so as to make photography difficult, and that it is 
only a tenth or a twentieth of that which is found 
on the surface ofthe earth. There was a remark- 
able absence of the rain-band spectrum. On theRif- 
fel he only saw it once, and that was during a shower. 
The solar spectrum was the same on the Riffel as in 
London. He did not believe that aqueous vapour 
was t in the upper regions, at all events in 
the form in which it exists below. In the red part 
of the spectram he found thatthe benzine and alcohol 
which had been found to exist in the atmosphere 
actually increased in strength in the higher regions, 
and he could only suppose that benzine and aloohol 
are not of terrestrial formation, but come to us 
from space.— Dr. Glaisher said had he never failed 
up to five miles in getting a deposition of vapour, and 
there was no part of the earth’s atmosphere 
probaly in which there was no aqueous vapour. 
t a height of seven miles in a balloon he had seen 
cirrus clouds stilt higher, and there was a great 
difference between the state of the atmosphere in a 
o pa doon sag a a mounn n side. Prof. S. P. 
ey, o egheny, Pennsylvania, in a paper 
on the distribution of energy in the solar 8 17 
stated that he had o the infra-red spec- 
trum at a height of 13,000ft. in a very y ary region, 
and found that it extends very much er than 
had been mapped heretofore. The wave-lengths of 
the visible parts of the red end of the spectrum are 
only one-fourth of those in the infra-spectrum, so 
that three-fourths of the energy were invisible. Hia 
observations proved the existence of great gaps in 
the spectrum, and he was inclined to support 
Abpey's conclusions on the existence of benzine 
and alcohol in space. 


Spectra of Metals. 


Prof. Liveing read a paper on the reversal of the 
spectral lines of metals. He said the object in 
1 the reversal of the lines of terrestrial 
elements been to trace the parallel between the 
conditions of the elements as they exist in the sun, 
and those in which we can place them on earth, 
with a view to illustrate more fully the problems 
of solar chemistry. A knowledge of the reversible 
lines might also help us to distinguish those rays 
which are directly due to the variations com- 
municated to the luminiferous ether by the 
molecules themselves from those which are pro- 
duced by superposition of waves. It was not 
enough to merely interposee the vapour of the 
metal to be examined between the slit of the 
spectroscope and some bright light, because the 
relative strength of the emissive and absorptive 
powers of a vapour for particular rays often 
varies considerably where the temperature is 
changed. 


USEFUL AND SCIENTIFIC NOTES. 
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A New Milk Tester.— A novel apparatus for 
testing milk has been brought out by a company 
in Copenhagen. It consists of a round disc fixed 
to a vertical rotating axis such as the axis of a 
centrifugal machine. The disc has parts removed 
at intervals, and the intermediate portions are bent 
so as to form supports or bearings for the pivots 
of metal cylinders. In these are placed graduated 
bottles containing a certain quantity of milk to be 
tested. When the machine is in operation, the 
cylinders and their contained bottles are caused to 
assume a horizontal or approximately horizontal 
attitude, but when it is stopped they resume the 
normal or vertical position. The heights of the 
cream layers in the bottles after rotation has 
stopped, indicate the quality of the contents. To 
prevent breakage of the bottles, discs of caout- 
chouc are provided in the bottoms of the cylinders, 
and at the sides near the bottoms are holes to pre- 
vent air resisting the putting in or taking out of 
the bottles.— Live Stuck Journal. 

Morz than 1,000 deaths are recorded as having 
resulted last year from accidents in mines in Great 
Britain. 

A VALUABLE discovery has, it is said, just been 
made in Lehigh county, which is so rich in iron, 
slate, zinc, and other mineral dcposits. Emery has 
been found in quantity, and of excellent quality. 


SCIENTIFIC NEWS. 


— — 


LTHOUGH the British Association is to 

visit Montreal in 1884, according to the 

vote at the recent general meeting, there is 

much opposition to the proposal, and it is not 

unlikely that the visit will be postponed in- 
definitely. 

Amongst the grants voted for next year, 
may be mentioned £50 for meteorological obser- 
vations on Ben Nevis (Prof. Crum-Brown), 
£500 for exploring Kilimandjaro and the ad- 
joining mountains of Eastern Equatorial Africa 
(Sir J. Hooker), £25 for the Scottish zoological 
stations (Dr. -Smith), £80 for table at the 
Naples Zoological station (Pro. Ray Lankester), 
and £5 for patent legislation (Sir F. Bramwell). 
Provision has been made for the continuation 
of the records and the usual reports. The 
receipts amounted to £1,286. 


The report of the committee on screw gauges, 
stated that, after comparing together a large 
number of screws, they had decided to adopt 
the Whitworth thread. They asked for reap- 
pointment to complete their labours, which was 
conceded, with a grant of £20. 


Among the instruments described during the 
meeting, was one exhibited by Sir F. Bramwell, 
employed for ascertaining the velocity of trains 
and the efficiency of brakes. With this appara- 
tus it was found that a train weighing 125 tons 
ran ö miles 6 yards after steam was shut off 
while travelling at a speed of 45 miles an hour. 
The line was level and the day perfectly 
calm. 


The number of assòciate tickets issued during 
the meeting was 516 ; ladies’ tickets, 189. The 
corresponding numbers last year were 1,232 
and 514. 


The next meeting will be held at Southport, 
commencing on the 19th of September, the 
Fresident being Arthur Cayley, M.A., F.R.S., 
Sadlerian Professor of Mathematics in Cam- 
bridge University. 

In the Astronomische Nachrichten, Nos. 2449- 
50, Dr. Jedrzejewicz has published a second 
series of micrometrical measures of double stars, 
made by him at Plonsk, in Poland. The stars 
given in this list consist mainly of doubles 
with a relative movement either proved or 
suspected. 


The mirror of the Leverrier telescope at Paris 
has been resilveredin anew manner. It is more 
than a metre in diameter, and weighs over 
1, 300lb., and as it will require resilvering about 
every two or three years it is desirable to 
accomplish the work with the mirror face up- 
wards. A wall of plaster and guttapercha was 
built around it, the speculum forming the bottom 
of a sort of basin into which the solutions were 
poured. The form of the mirror is not quite 
perfect, so the telescope is to be used mostly for 
spectrum analyeis of the light of the planets. 


IL’ Astronomie for September contains an 
interesting paper entitled Qaelle heure est-il ? 
with an illustration of the ‘‘ canon solaire” at 
the Palais Royal. M. Ad. de Bot has a 
paper on the Pole-star and its companion. 


News of some of the Arctic meteorological ex- 
peditions has been received. The Norwegian 
station at Bossekop, on the Alten Fiord, com- 
menced operations on the Ist of August. Great 
magnetic perterbutations were observed during 
the night. The boats have returned to 
Tromso after landing the Swedish expedition at 
Cape Thordsen in Ice Fiord, the locality pre- 
viously decided upon in the event of their being 
unable to reach Mossel Bay. Off the Norway 
Islands the guuboats encountered heavy ice, 
which had lain there since last winter, aud which 
extended eastward as far as they could see. 
Captain Palander reports that the state of the 
ice was unusually bad; that the landing was 
accomplished with great difficulty ; and that 
the observations would commence on the 15th of 
August. As the Ja has not been reported 
since she left Tromsi, it is reasonable to 
suppose that her second attempt to reach Jan 
Mayen has been successful. 


The first report on a Boiler Explosion under 
the new Act has been issued by the Board of 
Trade. It refers to the explosion at Facit, 
Rochdale, and is as full as could be expected, 


being accompanied by diagrams of the boiler. 
‘Inherent weakness in design was the cause of 
this explosion.” 

Amongst the machinery at the Bradford 
Technical School Exhibition is a system of 20 
electric-clocks of one minute action, all 
being in electrical connection with a standard 
regulator placed in the entrance-hall. They are 
so arranged that at every minute an electric- 
circuit is completed at the regulator, which 
does the duty of winding the mainspring, and 
giving sufficient tension to keep the clock in 
going order; the same electric current that 
winds the regulator passes through another 
electro-magnet, which acts as a relay, und 
sets on a local battery for the 3 of actuat- 
ing the synchronous dials. The system is that 
patented by Reid (see p. 231, Vol. XXXV.) 


An exhibition of models of improved railway- 
waggon couplings and appliances is to be held 
at Darlingtun, on October 3rd and the four 
following days. The exhibition, which has the 
approval of the Board of Trade, is being pro- 
moted by the Amalgamated Society of Railway 
Servants. It is estimated that 14,000 men are 
regularly engaged in this kind of work, and of 
this number 206 have been killed and 1,614 
injured in the five years ending with 1880. The 
risk incurred is said to arise mainly from the 
use of link or chain couplings, and the necessity 
of men placing themselves between the vehicles 
and passing over the rails in attaching or de- 
taching waggons. The promoters of the exbi- 
bition desire to show that the use of improved 
couplings will materially reduce the risk of 
accidents. Inventors of improved railway cuup- 
lings are invited to co-operate with the society 
by sending models of their inventions to the ex- 
hibition. Notice of the nature of any intended 
exhibits must be given before the 25th inst. to 
the Secretary of the Amalgamated Society of 
Railway Servants, or to the honorary secretaries 
of the local committee, and all articles sent to 
the exhibition must reach Darlington not later 
than Friday, the 29th. 

In connection with the above subject and Mr. 
Evans’s letter (p. 574), we have received a com- 
munication calling attention to the fact that 
Mr. James Dougluss's waggon coupler is largely 
used on some lines. We gave a description of 
the appliance when it was firat introduced. It 
is a pole with a pin or hook, which enables the 
shunter to lift the coupling link without going 
between the trucks. The coupling link is spe- 
cially made +o that the pin on the pole can 
readily catch it. 


The time for making entries to the Electric 
Exhibition, to be held at the Westminster 
Aquarium during the winter, has been extended 
to the 14th instant. The aggregate value of 
the prizes will be £1,000, and they will be 
awarded in several branches; e.g., for best 
system of storage and generator ; for best system 
of street maius or leads; for beet sets of fittings 
for use in different parts of houses; for best 
electric meter, &c., including a prize for the 
most complete apparatus for remedial appli- 
ances, especially electric baths.“ 


The French Government has decided to send 
out the following scientific missions: — M. 
Chapier, to study the geology and mineralogy 
of India ; Prof. Joret, to examine the ethnology 
of Denmark and Norway; M. Rabot, to explore 
the great glacier of Swurlisen, in Norway, and 
also Russian Lapland; M. Raffray, to form a 
collection of the fauna of Madagascar; and M. 
Munier-Chalmas, to undertake zoological re- 
searckes in the neighbourhood of Cormons, 
north of Trieste and Slavonia. 


Herr Helmerson has been appointed Direc- 
tor cf the Geological Institute of Russia. A 
detailed geological map of the Russian empire 
is in preparation under the care of the Insti- 
tute, a credit of £3,000 having been provided 
in the budget of 1552. 


A cargo of rye received at Cologne, on ex- 
amination was found to be almost a mass 
living parasites. Samples of the grain have 
been submitted to several scientific men in 
Cologne, but none of them recognise the para- 
site as a known species. The rye came 
originally from South Russia, and was shipped 
to Rotterdam, where it lay some time in 8 
granary. 

M. J. Van der Berghe, being struck with the 


constant appearance of a minute quantity of 
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copper in bread, was led to make a very cautious 
examination of wheat. He found in a million 
parts 9°24 of metallic copper, and of oats 10°8 
parts. 

From liquids which, in heating and vaporisa- 
tion give a strong foam, which hinder the 
passage of vapour, the foam may be removed by 
contact with heated surfaces; this is the object 
ofarecent German patent by Herr Heckman. 
A flat spiral tube traversed by hot-water or 
steam, or a tube-grating, or a hollow plate, 
similarly heated, is hung so that it can be let 
down on the foam when required. 


American Indians have a very alcoholio 

beverage ealled Chicha, prepared by fermentation 
of crushed maize. This active fermentation of a 
masa almost wholly of starch has been found by 
M. Marcano to be due to reproduction of an 
organiam of vibrion type. It is deposited in the 
outer pellicle of the grain of maize, and has 
three forms. He has found it also in the stem 
of maize and in the leaf tissue, and it may thus 
have to do with the synthetic production in 
pana of several substances, whose synthesis 
as not been possible in the laboratory. Its 
presence in the grain may require a modifica- 
tion (M. Marcano considers) of received ideas; 
thus there is no need for the hypothesis that 
makes diastase both the cause and the effect of 
germination ; the origin of the heat developed 
in this procesa is explained; resorption of the 
grain is ehown to be due to direct attack by the 
vibrion, &. 

The U.S. Government are having built in 
Delaware a fine new iron steamship (800 tons 
burden), for the special use of the Fish Com- 
mission. She will be named the Albatross, and 
one of her first important services will be the 
transportation to London of the collection to 
represent the United States at the Great Fish 
Exhibition next May. Among special appliances 
of theveaeel are a deep-sea dredge, and eight 
miles of wire rope. 


LETTERS TO THE EDITOR. 
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Ve donot told ourselves responsible for tha pinions of 
oar correspondents. The Editor respectfully requests tht all 
wnsmuriahons should be crawn up as briejly as possible. | 

All communicertions shoud he addressed to the Evitor of the 
7 MxchHAx lic, 31, Tavistuck-striet, Cove nt- garden, 

. C. 

AR Cheques and Post-ofice Orders to be made Payable to 
d. Passuugx EDWARDI. 

* In order tn facilite reference, Correspondents, when 
meing of any Letter preciousiy inserted, will oblige by 
malonng the number of the Lecter, as well as the page on 
which it appears. 


“TI would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
bave some particular knowledge and experience of the 
aature of such à person or such a fountain, that as to 
other things, knows no more than what every body does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a vice 
from whence great inconveniences derive their original,” 
—Mosiaizne’s Essays. 

— 

FOCAL IMAGES, &c. — DECLINATION 
CIRCLE—SOIENCE FOR THE MILLION 
IN A WEAKLY FORM — ANOTHER 
ADVERTISEMENT OF THE SOLAR 
PHYSICAL GENTRY — 4 HEBCULIS— 
A PRACTICAL FORM OF STAR- 


GAZING—THE VICAR OF BRAY. 


20460. ]—I THINE that Lens” (letter 20110, Vol. 
XV., p. 571), will scarcely succeed in raising a 
really satisfactory disc on a star with any power 
less than about 35 to the inch of aperture; at 
least, that is my personal experience. With regard 
to the second question put by your correspondent, 
I have, after considerable trouble (in the absence 
of any reference), succeeded in hunting down his 
query (in letter 10795, p. 9 of your last 
volume), and find that he is pretty obviously 
labouring under a total misapprehension. The 
image of the object-glass is formed by the eyepiece 
alone, which would equally form au imagb of a 
book, a candlestick, or a lead-pencil, at a similar 
from it. I“ is the objrct-qlass itself, and 

not any image formed hy it, which constitutes the 
object whereof we see tha image in the eyepiece. 
We could measure the magnifying power of a tele- 
scope just the sume if, after focucsing on a star, or 
other celestial object, we removed the lenses of 
objective altogether and replaced its brass cell in 
tho tube. Hence, to talk about the diameter of the 
light-spot, as received on a card, as the focus of 
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while men like Thollen and Trépied (whose real 


such lens, is to employ a mode of expression desti- 
tute of any meaning whatever. If Lens 
were to „What would be the diameter of 
the image of the Sun or Moon, at the focus of 
a telescope of any piven focal length? I could 
answer him at once; but the diffused light of the 
sky forms no imagé whatever. It does not, really. 
And the mention of the image of the Sun suggests 
to me to add, that if we suppose two din. tele- 
BCO one of 50in. focal length, and the other 
100in. focus, each to form an image of the Sun at 
its focal point, it is evident -that the diameter of 
such image will, in the teleecope of longer focus, 
be just double that of the co ding image in 
the shorter-focussed instrument. In other words 
“ the areas of circles vary as the squares of their 
iameters), the solar image in the telescope of 100in. 
focal length, will have an 
the similar one in the 50in. telescope. Ex hypothesi, 


however, the areas of the object-glasses, and hence 
the amount of light received are identical, so that 
the larger image will only be one-fourth as bright 
I make no doubt that it is my 
own stupidity which prevents me from seeing 
exattly What Lens's point is with reference to 


as the smaller one. 


the Cassegrainian telescope. Doubtless, though, 


s“ Orderic Vital’? will clear up his difficulty at 


once. 
If „ Brickwall “ (query 47751, Vol. XXXV., 


p. 580) will reflect for a moment, he will see that 
the verniers of his declination circle being at 
opposite extremities of a diameter, must (if in 
adjustment) perforce both read the sane declination, 
be it north or south. Perhaps, the most simple way 
out of Brickwall's curious difficulty would be 


to make his verniers read 0°,0°. Then, of course, 
the telescope is pointing to the equator. If, now, 


he has to depress the object end to get a star into 
the field, the verniers will both give its south decli- 
If, on the other hand, the object-glass 
has to be raised, the verniers will, equally, of 
A glance at 
the telescope will show him whether it is parallel 


nation. 
course, each read North Declination. 


to the hour circle, or which end of it inclines 
towards that cirole. 


The gifted a whom I whilom quoted 
(letter 11529, Vol. XX 


a black circle in the middle of the solar disc“ (.) 


has, pretty obviously, been at it again in this 
week’s number of your interesting, and generally 
On the present 


very readable, contemporary. 
occasion he condescends to furnish some informa- 
tion on the subject of meteorites, concerning which 
he speaks of the generally received opinion 


being, however, that such of these bodies as are not 


formed by electric fusion of the soil () where they 
are discovered—as many no doubt are—come from 
our own volcanoes.” 
to learn among what limited association such an 
„opinion is generally received.“ 


hear of the numerous well - determined streams of 
these bodies through which the earth passes at 
various points of her orbit? (let us say, for ex- 
ample, the August and November streams). Per- 
haps, though, he intends to refer to what are 
more generally known as aérolites, or masses 
of meteoric matter, which not infrequently tall 
to the earth. If this be so, it happens a little 
unfortunately for“ the generally-received opinion 
that these bodies have by no means infrequently 
been seen to fall from the sky with an ex- 
plosion of greater or less violence. Moreover, 
they have fallen in places in Germany and France, 
near Glasgow, in Yorkshire, in Tipperary, near 
Limerick, at the Cape of Good Hope, &c., &c.— 
localities infinitely too far removed from any 
volcano for their projection from it to such an im- 
possible distance. The gentleman who ‘‘does”’ 
the Science (?) on which I am commenting has 
only to walk through the Mineralogical department 
of the British Museum to see a large collection of 
these bodies (including specimens from the localities 
of which I have spoken): some of these of a size 
and weight which equally set the volcanic and 
“ the electric fusion of the soil ’’ hypotheses at de- 
fiance. The Scotchman in the well-worn anecdote 
who said of Metaphysics that“ whan ae mon talks 
aboot what he disna understand, till anither mon 
wha dinna understand hum, ¢/at’s maytapheesics,”’ 
furnished a definition most singularly applicable to 
such blind leading of the blind as the astonishing 
passage on which I have been commenting. Surely, 
its writer isn’t just recovering from a severe attack 
of Physiography ? 

Astronomers must have read the peroration of 
Dr. Siemens’s long-winded (not to say rather dull) 
Address to the British Association, with a smile. 
Verily, if the moribund theory of solar energy of 
the President of the British Association needs 
bolstering up by a covert advertisement of that 
contemptible little scientific sham, the Com- 
mittee on Solar Physics, it must be iz articulo 
mortis indeed. Those behind the ecenes will note 
how two names are dragged in by the head and 


shoulders, apropos of the Eclipse of May last, | 


ea four times that of 


IV., p. 40), as having referred 
to“ an annular eclipse,” in the columns of All the 
Year Round, ‘t when the earth's shadow appears as 


One woald be really curious 


Did this 
instructor of the British public, I wonder, ever 
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knowledge of solar physics probably exceeds 
almost indefinitely that of the two gentlemen whose 
names appear in Dr. Siemens’s advertisement) are 
dismissed aa Continental observers of high stand- 
ing,” and Mr. Han yerd e for reasons as Obvious 
as they are pitiable—is ignored altogether. All 
this may suit the mutual admiration society whose 
members bask in the sunshine of each other’s 
fulsome flattery, and doubtless the Brom 
organ will go into ecstasies of admiration at the 
admirable oration in which its guiding spirit has 
been cheaply advertised ; bat, as by 
saying, astronomers will appreciate all at 
its true worth. Even the reader without 
any special knowledge of the subject under 
discussion can scarcely fail to estimate the force of 
Dr. Siemens’s logic, outside and irrespective of the 
merely private and personal part of bis address 
altogether. My theory (he says, in effect) requires 
that enormous luminous equatorial extensions 
should perpetually emanate from the Sun. Such 
extensions have been visible during certain total 
Solar Eclipses. This shows that my ee is 
true. They were wholly absent las y—which 
shows conclusively that I am right in! In 
watching the street drama of Punch, about Dover- 
street and other localities where it still lingers in 
that neighbourhood, I have heard a dialogue which 
this brings vividly to my remembrance. ‘‘ About 
three weeks ago, says the undoubtedly legal 
owner of the dog Toby. About three weeks ago, 
I lost this dog.” Well,“ replies Mr. Punch, 
„about three weeks ago, I found him.” That,“ 
answers his proprietor, ‘‘shows he’s mine.” 
„No!“ rejoins Mr. Punch, “that shows he's 
mine.“ Surely this is no caricature of the reason- 
ing (?) by the aid of which Dr. Siemens es:ays to 
prove the truth of his notions concerning the con- 
stitution of the Sun in connection with the pheno- 
mena observed in Egypt last May. Only this 
“tant pis pour les faits” style of argument is 
scarcely philosophical, even if it be good enough 
for the British Association. Professor Liveing’s 
address (on p- 590 of your last volume) may be 
consulted with profit in connection with the col- 
lapse of Dr. Siemens’s hypothesis. 

Having now got the authoritative dictum (letter 
20434, Vol. XXXV., p. 593) of the first double- 
star observer in the world as to the distance of the 
components of 2 Herculis, it would seem that Mr. 
Herbert Sadler and I must be content to split 
the difference.“ 

I am not much given to prophesy; but reading 
letter 24035 (Vol. X XXV. p. 593), and noting the 
earnest and practical spirit in which“ Discipulus ” 
has begun his examination of the face of the sky, 
I shall be surprised, and disappointed, too, if he 
does not in the future make valuable and enduring 
contributions to astronomical science. 

I think that M. R. C. S.“ (query 47883, Vol. 
XXXV.) will find that the most generally received 
notion is that the Vicar of Bray was named 
Pendleton. Bray is in Berkshire, and Isaac 
D' Israeli in his ‘‘ Curiosities of Literature, says 
that the Vicar was a l'apist under the reign of 
Henry VIII., and a Protestant under Edward 
VI. He was a Papist again under Mary, and once 
more became a Protestant in the reign of Elizabeth.” 
I have heard, or read somewhere, that this Pendle- 
ton was afterwards Rector of St. Stephen’s, Wal- 
brook. In the ‘‘ Letters from the Bodleian,” 
though, is one from Mr. Broma to Mr. Rawlins, in 
which he speaks of ‘‘Simon Alleyn or Allen, who 
was Vicar of Bray about 1540, and died 1588, so 
was Vicar of Bray nearly 50 years.“ The familiar 
old song speake of Charles, James, William, Anne, 
and the Hanoverian succession; but this is doubt- 
less a poetical license. I question extremely 
whether any really trustworthy information as to 
the identity of the original of this song is now 
obtainable. 

A Fellow of the Royal Astronomical Society. 


x OPHIUCHI, 7 OPHIUCHI, AND 
4‘56in. / APERTURE.—METEOR. 


[20161.]—My thanks are due to F. R. A. S.“ for his 
kind repiy to my query as to measures of the above 
stars. 1 notice that the Rev. J. J. M. Perry, in his 
valuable communication in last week's issue, gives 
the distance of both A and 7 Ophiuchi as 134“. 
Now, surely one, if not both, of these measures 
must be under the mark. I had no difficulty what- 
ever in dividing 7 last night with my 3in. Dollond 
achromatic, power 160 ; X, however, was more diffi- 
cult, and is certaiuly closer. I resolved it, how- 
ever, as I have done before, with the single lens of 
the 160 eyepiece, which has a power of, I suppose, 
200—considerably less than my instrument would 
bear. I believe my sight is good for objects of 
this class, as I have no difliculty in dividing £! and 
e? Lyre with the naked eye, and can, moreover, 
always see nine stars iu the Pleiades with attention. 
If Mr. Perry’s measures are correct (or either of 
them) it is evident that the formula 4°56 / aperture 
needs correction for the high-class instrumenta of 
our best makers. 
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I noted a splendid meteor last night. I first saw 
it just below B Urem Maj. It made almost 
directly for the horizon; its colour seemed a very 
bright orange. No doubt it belonged to the 
Group No. 31 of Mr. Denning's catalogue, given 
in “ Celestial Objects,” the radiant point of which 
is fixed between 6 and y Urs Maj., and the period 
July 28th to Sept. 6th. 

Referring again to the two stars X and r Ophiuchi, 
I hope some of your contributors with instruments 
of the same 5 as my Own will see what they 
can do with them. They are now well placed for 
observation. E. 8. Beaven. 

Warminster, Aug. 29th. 


FEATHERY MIST ON MOON. 


20162.]—I cannot understand how Mr. Jackson 
20334, p. 497) can be sure that what he 
thought was a feathery mist was not]; really a long 
hill or high und of some kind faintly illu- 
minated. If I understand him rightly, that it 
appeared at the edge of the terminator, or in the 
dark beyond it, how could he distinguish a just 
lighted hill or ridge from mist? If there were mist 
there, how would it differ from such a ridge? The 
light is very misty and transparent sometimes when 
it is just beginning to rest on the top of some high 
object. I watched the western border of the Mare 
Crisium at sunset, a few nights ago, and I saw a 
long white ridge lying parallel with the promontory 
on its western side, which struck me as 
corresponding closely with Mr. Jackson's descrip- 
tion of the mist, on p. 499. It lay just against 
the Promontory Agarum, and seemed to extend 
itself longitudinally, parallel with the promontory, 
of height apparently equal or greater than the 
mountain range, partly obscuring the mountains 
from view.” I do not write with the intention of 
disputing Mr. Jackson’s observation; I only ask 
for information as to his reasons for judging it to 
be mist, for I do not see the way clear myself to 
distinguish one from the other when jast beyond or 
on the edge of the terminator. M. A. 


THE VOSS INDUCTION MACHINE. 


20 163.]J—Ir Mr. Frank will refer to the last 
volume, he will find the method of taking the 
discharge from the outer coatings of the small 
Leyden jars described, and recommended as a 
means of applying electricity for medical purposes. 
The plan of suspending the worsted thread is new to 
mo, and I have tried it, with the result that I ob- 
tained sparks from my l0in. plate machine of 3}in., 
never having before obtained more than 3in. 
Whilst trying this I noticed what I had long 
suspected, that is, that the Voss machine, like the 
Gramme ring, is reversible, and will act as a motor, 
though, of course, the power is very small. When 
I stopped my machine it commenced to run back- 
wards, and continued to do so for five or six revo- 
lutions of the plate. I carefully ascertained that 
this motion was not due to the plate merely seeking 
its balance, and when I discharged the jars it did 
not take place. The Voss machine is a most 
beautiful illustration of the conversion of force 
into electricity, and, if my experiments are verified, 

it will also show the conversion of electricity into 
force. H. B. T. S. 


— . — — 


AN ELECTRICAL PROBLEM IN CON- 
NECTION WITH AERIAL NAVIGA- 
TION. 


(20464.)—I DESIRE, with your permission, to 
place before the readers of the E. M.“ an electri- 
cal problem for discussion, viz.:—The ultimate 
probability of carrying on an electrical system of 
a:rial navigation, on the basis of planetary flota- 
tion, of which the Moon is a notable illustration. 
I think there can be no doubt that the motion of the 
bodies of the solar system, and their relative position, 
is caused by their electrical condition. The interior of 
the earth, in my opinion, is charged with positive 
electricity, which induces an atmosphere of nega- 
tive electricity on its surface. Ail particles of 
matter existing in this atmosphere are conse- 
quently charged with negative electricity, and are, 
therefore, attracted by the positive electricity in 
the earth’s interior, which, if correct, explains the 
nature of gravitation. The Moon being in the same 
electrical condition as the Earth, their negative 
electrical atmospheres keep them asunder, and the 
combined action of their positive and negative 
electricities tend to cause them to gravitate to each 
other, and thus cause the Moun to tloat at a regu- 
lated distance from the Earth, in accordance with 
the principle of polarisation. The Sun also, by 
generating positive electricity, is surrounded with 
a positive atmosphere, which induces a negative 
electiic zone outside it, and the regulated distance 
of the different planetary bodies from the Sun is 
caused by the in’ ueity of their electrical condition. 
In this balance condition of flotation, if they 
fluctuate towards the Sun, they are immediately 
repelled by its positive atinosphere, through its ab- 
sorling their negative atmosphere; or attracted 


597, must be easily pleas 
that 1 admit what I have never denied or 
thought of denying. Your article, sir, was, I 
imagine, aimed at the system pursued at South 


bhyi, if they fluctuate towards the negative zone, 
till the equilibrium is restored. 

If this theory is correct, would not an artificial 
globe with a gutta-percha crust. if its interior was 
charged with a sufficiency of positive electricity, 
induce an atmosphere of negative electricity around 
it, and so float ata regulated distance from the 
earth. Such a globe endowed with the requisite 
electrical conditions, would do all in the air that a 
steamship can do on the ocean. It would 
passengers and cargo. be propelled in the teeth of 
a gale of wind, and defy the elements. It would 
also, by the attraction of its gravity, draw and hold 
an afmosphere of air around it, so that a tip to 
the Moon would not be prevented for want of an 
atmosphere to maintain respiration. By adopting 
the system of cometary, or solar propulsion, there 
would then be nothing to prevent the exploration 
of the universe. 

Science has already endowed soft iron with arti- 
ficial magnetism, which counteracts fourfold the 
effect of gravitation. Why should it not be able, 


eventually, to endow an artificial globe with the 
requisite electrical condition necessary to counteract 
terrestrial gravity, and so produce artificial plane- 
tary flotation? Are not all the forces of nature 
waiting to be produced and wielded by scientitic 
skill? If so, this apparently visionary scheme may 
yet become a reality. 


Wm. Harris. 
Woodbury, near Exeter, August 29th. 


SOIENCE AT SOUTH KENSINGTON. 


[20465 .]—Your correspondent, Mr. Jackson. p. 
if he is gratified to find 


Kensington, not at the teachers per se, but I note 
that Mr. Jackson does not yet answer the question, 
Who is responsible for such candidates as you ex- 
posed? If not the teachers, it must be the depart- 
ment, so whichever way Mr. Jackson takes it, 
his first letter scarcely tallies with his latest. So 
far, Mr. Jackson has declared that it is not the 
fault of the teachers that orassly stupid candidates 
are sent up for examination: hence it would 
appear that he, too, blames the department. What, 
then, becomes of his first letter? No one supposes 
that marks are given for such“ answers ” (save the 
mark !) as those you quoted, and it is really too- 
too ” for Mr. Jackson to explain that a man may 
have two occupations. It is a pity that he did not 
explain himself at first. When he says that he has 
caused me to be more just in my criticism, he im- 
plies that I have been unjust, but I regard that as 
a misapplication of the ‘scientific use of the 
imagination,” and as no case of injustice is indi- 
cated, I leave the gratification to Mr. Jackson. 
The samples you gave, sir, of the answers fre- 
quently tendered at South Kensington, show 
clearly enough that something is radically wrong. 
I am one of the many who think the system is at 
fault, and by your leave, I shall continue to say 
so, whenever opportunity occurs to bring the 
subject before the public. Nun. Dor. 


TRICYCLES WORKED BY GAS. 


(20166.]—Ir is a pity that P.H.” (p. 597) is 
not a mechanic as well as a chemist, for then it 
might have occurred to him that to work tricycles 
in the manner he proposes would be rather too 
much of a good thing. The explosive force of gas 
is, no doubt, a valuable property, to be utilised 
where possible, but has P. H.” ever thought of 
the weight of the cylinder and ita accessories 
necessary to adapt the force to the tricycle! 
Suppose the cylinder made of thin steel, how is the 
power to be applied to a tricycle? It is a difficult 
matter with steam, supposing you could generate 
that in a pint pot, and it is a hundred times more 
difficult with gas. It seems to me that, with either 
steam or gas, you must have gearing, for the speed 
that would be necessary in the engine to give 
power on the tricycle would be altogether out of 

lace if applied direct to the driving axle; and to 
have an engine with power enough to drive the 
tricycle at a permissible shee would involve weights 
which no tricycle could car I am not quite 
clear how the gas could be made, but that is a 
secondary consideration, seeing that the road is 
blocked by the insuperable (as I believe) difficuity 
of connecting the engine with the machine ina 
workable manner. Your correspondent should 
have gone into a few figures as to the size of 
cylinder and piston speed, and he would then have 


pa Nan. Dor. 
[20467.]—Iw reply to letter 20151, of Sept. Ist, 
may I ask P. H” to explain the best and safest 


method to obtain the vapour he speaks of? How 
much vapour must there be to a certain quantity 
of atmospheric air to cause an explosion? Also, 
what does P. H.” mean by raw spirits“ — is it 
what is commonly called ‘‘benzoline’’? If he 
will please answer above, he shall soon know the 
mechanical results. E. Thomas. 


put it plainer. 


maximum 
in 

rekl nature of the objection to the pressure-gaugea 
employed, for I cannot conceive there is much 
mechanical difficulty in constructing an apparatus 
to as accurately indicate the preesure of the wind 
as we indicate that ina steam-boiler. There is no 
question that the instruments at Greenwich did in 
October and April last. at one time, register 
maxima respectively of 53lb. and 493lb. ; the con- 
tention is that they are not to be relied upon. | 
hear that a pamphlet preliminary b. a 
recently issued by the Institution of Civil Engi- 
neers, giving the pith of the debate which has been 
recently held on this very subject, in concluding 
which the President, Sir W. Armstrong, said he 
„desired to express his strong opinion of 
necessity for experimental investigation in con- 
nection with 
sentiments, if I am allowed to have auy, as 
clown said. Personally, I believe the Tay Bridge 
would have been standing now if the train had not 
been upon it at the fatal moment of that terrible 
gust, and as I have a dim recollection 
neers have gravely reported that it will not pay to 
build bridges strong enough to resist any con 


THE PRESSURE OF WIND. 


(20468.]—I ax sorry that I have again failed to 
understand what it was that Mr. Romanes meant 
(p. 596). Had he raid simply that it is impossible 
for the wind travelling at the rate of 50 miles an 
hour to press upon a square foot with such a weight 
as 494lb., his meaning would have been clearer 
than it is in the first par. of his letter on p. 527. 
However, as Mr. R. did not therefore deny that 
with an hourly velocity of 50 miles the pressure 
was 493lb.,” am I to assume that, after all, the 
Greenwich anemometer was correct? It seems 
that I have myself been anything but icuous, 


for Mr. R. is puzzled with what I said about Mr. 


Simmons’s balloon rate and such a storm not 
being likely on the earth. I am afraid I cannot 
I said that in the middle of one of 
the gusts the wind may reach eyen Mr. Simmons’e 
“rate,” aud 1 cannot conceive that that is contra- 
dictory to a subsequent assertion that no one sup- 


posed such a storm as Mr. Simmons experienced 
could prevail on the earth, for that storm lasted for 
more than an hour. 


To turn to the question of your correspondent 
“Khoda Bux,” whom it is ever a pleasure to help, 


he wiil see that as the matter stands the engineers 
are at loggerheads with the meteorologists. The 
instruments of the latter indicate pressures which 
the former believe to be improbable, and by 
formule show to be“ impossible.“ The engineers, 
you will observe, calculate the pressure from the 
velocity of the wind, and that velocity, I presume, 
they take from the very anemometers they abuse. 


Clearly, the point to be ascertained is the actual 
pressure, and I have been endeavour- 


to elicit some information as to the 


” has been 


urgent 


wind - pressure, which is just my 
as the 


that engi- 


I should like to elicit some 


ceivabl ssible storm. 
eas not be advisable for the 


opinion whether it will 


possible future victims to help the railway com- 


anies by a public subscription in order that the 
bridge may be made strong enough. Smeatons 
table of wind-pressures differs considerably from 
that of Hawkesley, but his pressures for given 
velocity are lower. Thus Smeaton, for what he 
calls a hurricane, 80 miles per hour, gives a pres- 
sure of 31:5lb., while Hawkesley gives about 3ilb. 
„% Khoda Bux,” who I hope will live to see bis 
tower weather many a gale, would, I think, do well 
to procure this pamphlet, for Mr. T. Stevenson let 
new light on the subject, by pointing out that the 
preasure increased with the height above ground, 
hence my reference to the fact that it would not 
be necessary to build a house at the foot of Black- 
heath Hill so strongly as one placed at the level of 
the Observatory. The difference in altitude is, I 
think, somewhere about 100ft., and according to 
Mr. Stevenson, if the pressure at 50ft. and 70 
miles an hour is 271b., that at 150ft. will be about 
95 miles an hour and 45!b. I cannot ask you to 
burden your columns with the formule; but it 
will be seen that there is an enormous increase M 
pressure with altitude. In estimating the sctual 
pressure on a lattice-girder bridge, I do not think 
the measurement of the real surface will correctly 
give the acting surface, for I think that the 
passages between the lattices tend to relieve the 
pressure on the actual surface, much on the some 
principle that it is impossible to blow a card off 
a pipe terminated by a disc. The apertures in 6 
lattice-girder, I believe, tend to reduce the actual 

ressure on the surface of the bars exposed by 3 
kind of suction, and in all I have written, I wish 
it ta be understood that I am simply actuated by 
a desire to arrive at a solution of a very difficult 
and important problem. Probably some useful 
data might be obtained from the records of exe 
periments made to ascertain the resistance to 
trains running at high speed; but though I 
remember some elaborate calculations, proving 
that a train could not possibly run at 70 miles an 
hour, owing to the resistance of the air, I know 
that trains, or engines at least, have accomplished 
it, and it is possible that the engineers may be 
correct, and the anemometers wrong. But I sub- 


Serr. 8, 1882. 
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mit that the problem is, What ig the actual 
maximum pressure of the wind on any given area ? 
Aud if any of your readers can throw any light on 
the subject, I shall be pleased to read what they 
have to say. F. M. 8. 


BOOMERANGS AND OTHER PROJEC- 
TILES. 

[20:69.]-—TuE reply 47346, given to Bush- 
ranger H.,“ respecting the boomerang, 
io your No. for 25th August, will not, I fear, satis y 
him, as he asks for the theory of its flight, and 
also should feel great pleasure in having that 
explained. 

As I have thrown the instrument many times 
forty years ago, aud the account given of its flight 
not quite correct, I will stute it as I found it to 


Firstly, I always threw it with the concave edge 
forward, and the flat side downward, and general 
aimed at an object about öft. from the around, 
and 50 yards off. The flight was true to the di- 
rection in which it was thrown, but if the object 
was not bit the instrument would continue its 
flight in the same direction for 20 or 30 yards 
further, according to the strength of the throw, 
and then suddenly mount into the air almost 
perpendicularly to a great height, and return 
In its descent in the direction from whence it was 
thrown and pass beyond the thrower, and often 
very close to him. Writing about the projectile, I 
recall some experiments I made and a patent I took 
out about 1 860 for an improved mode of charging 
and firing guns. I saw that to put a mass of metal 
into a very rapid motion instautly from a state of 
rest, was a. wasteful mode of applying power, and 
1 that if a tube was filled with gunpowder 
and from the open end the explosion would be 
gradual, like a rocket, I saw that in this way a 
ahot could de moved slowly at first and its speed 
bart gah bara as the powder was consumed. 
I saw that as the shot moved the pressure 
should be imereased as long as the shot was in the gun, 
and to effect this the powder was placed in a hollow 
cone, and fired from the front, and the angle of the 
cone proportioned to the length of the gun, so that 
the powder might be all burnt just before the shot 
left the gun. 

In carrying out experiments I found that very 
heavy charges could be fired, and great velocity 
given to the shot, with very small strain on the 
barrel of gun. In my experiments I used the 

thinnest brass trumpet tubes, of the size of the No. 
12 shot-gun— 4in.—soldering the tube to the pointed 
end of the cone, the touch-hole being close to the 
mouth of the cone, and thecone containing three 
of powder. With this charge and two 
ounces of shot, I have repeutedly fired the 
thin tube, and never either burst the tube 
or driven it away from the end of the cone to which 
it was soldered, and the penetration of the shot 
was quite as great as that of any fowling-piece 
fired with a like charge. Ihad also a large duck- 
gun, in which I used to fire eight drachms of pow- 
der and four ounces of shot, at the cost of a severe 
blow on the shoulder. This gun I had fitted with 
a similar cone, holding six drachms of powder, and 
I could then fire it without any sensible recoil, and 
I believe the velocity of the shot waa greater than 
before. I had also a rifle-barrel made to fit the 
same stock, and it carried a round ball of two 
ounces weight. The conical ball weighed five 
ounces. and the recoil was unfelt. These tubes, 
the rifle, and several flat ends of the bullets, as 
found in front of the iron target of the Kilburn 
Rifle-ground, where I repeatedly fired it, I exhi- 
bited at the exhibition of 1862, with a detailed 
account of the experiments, hoping that the com- 
missioners who went round to investigate the 
exhibits would notice them; but they were un- 
noticed, and have never been further investigated, 
that I am aware of. My belief is that very large 
shot can be fired with great velocity from very 
ight but long tubes in this manner. 
also exhibited at the same stand a telescopic 
rifle-sight that I had invented and patented about 
the same time. 

The adaptation of the telescope to the rifle had 
hitherto proved a failure, from the recoil of the 
gun deranging the telescope after a few shots. 
My telescope did not weigh half an ounce—allowed 
the original sight of the gun to be used, the object 
aimed at being mag niſi ed but the sight not at all 
magnified, but used just as it was without the 
telescope. It was a small Galilean telescope 
without any tube, the object-glass gin. diameter 
fixed in a cell which slid into the sight protector of 
the Enfield rifle, close behind the sight, and the 
eyepiece a small concave lens fixed in a frame 
which slid up or down on the back sight; the 
MARDI TIE Power was about six diameters, as 
more than that tried the holding power of the 
steadiest marksman, and the riſle was seen to sway 
in such 8 manner as to be useless, unless fired from 
a rest. With this sight, bull’s-eyes after bull's - 
os might be made with care by any fair shooter. 

have, in the Kilbmn ground, made nine suc- 
ceasive bull’s-eyes at 400 yards, from the shoulder 


—fair off-hand shooting—to which the marker 
there could bear testimony. This invention I hoped 
would be used by our volunteers and soldiers, and 
render their shooting much more accurate; but 
directly this was brought before them, the order 
no magnifying sights allowed, was issued at Wim- 
bledon, and our volunteers and soldiers prevented 
from shooting well by the hard pull of the trigger 
being raised to a 6lb. pull, that of old Brown Bess 
being only 3lb., which was considered quite bard 
enough to be safe for the most uncultivated being 
until after the first meeting at Wimbledon, when 
for our volunteers, men of education and with 
hands much more sensitive than those of the 
hard-working labourers, who formed the rank and 
file for using Brown Bess, a pull of 6lb. was con- 
sidered uccessary to prevent accidents. 

In fact I believethe authorities meant the prizes 
to be gained by chance, and not by the best 
shooters, or we should see the same man get the 
Queen’s Prize very often, instead of never. The 
wish of our authorities appears to be as Punch 
says—not to do it. Philip Vallance. 


PROBLEM IN DYNAMICS. 


[20470.]—THE problem of the equilibrium of the 
monkey and the ball reminds me of a somewhat 
curious little experiment which I once made in the 
long-ago days when paradoxes and perpetual 
motions perplexed my brain, which may be of 
interest to others even now. AA is a wooden (or 
other) bar, pivoted at its centre B. From C, near 
one end, is suspended a weight of, say, 20z.; at 
D, near the other end, and equidistant from B, is 


a pulley as shown. Over the pulley is a cord, at 
each end of which is suspended a weight of loz., 
asat Gand H. Since the axis of pulley is at same 
distance from centre as the point C, and as the 
suspended weights are equal at both ends of the 
beam, the whole rests in equilibrium. 

Now transfer a part of one of the two weights, 
G or H, to ita fellow, then, of course, the heavier 
will descend and pull up the lighter; but at the 
same time the equilibrium of the system as a whole 
will be found to be disturbed. and the weight E 
will descend, and raise the end D of the lever. At 
first sight it seems strange that this should happen. 
since the total weight of the two weights G and H 
is not affected; but a little consideration will show 
that the result must be as described under the 
given conditions. A. S. L. 


NORTHCOTT’S APPARATUS FOR TURN - 
ING TRREGULAR FORMS. 


20471.J]—I was glad to see, from the letter of 
“© Gereb Admi ”’ (p. 596), that Northcott’s clever 
apparatus is not quite forgotten. I have been 
surprised it has not been taken up; but, as I, like 
your correspondent, have been abroad, its defects, 
if it has any, may have been pointed out during 
our absence. 

I have inquired of all the principal lathe-makers, 
but none of them had any experience of this ap- 
paratus, and, at last, I have come to the conclu- 
sion that the power required to move the saddle- 
slide must be great, and the friction must interfere 
with the correctness of its movements so as to 
prevent the use of the fixed tool for any shapes 
requiring more than one or two vibrations per 
revolution. As used for guiding drills or cutting 
frames, the apparatus appears to work very well. 

Let Gereb Admi ” look at Figs. 204 and 205 in 
Northcott’s book. These figures appear to have 
been produced by a fixed tool, making abont 
6) vibrations per revolution. He will see that in 
some places the lines of the figure are double and 
even treble—a defect caused, I think, by friction 
of slide in saddle. 

The slider in Captain Dawson’s rest is so 
much smaller, that it is, probably, much 
less liable to to this objection; but then it seems 
only suited to face work, and far less universally 
applicable than Northcott’s. 

i hope, if your correspondent perseveres in his 
intention to try this most ingenious apparatus, he 
will let us know with what result. No doubt the 
“one-tenth” which puzzled him is an error. The 
passage might read, For every revolution of the 
back shaft, the worm-wheel will make one-seventh 
of a revolution; and, during one seventh of a revo- 
lution of the screw ¢, the slide D, will traverse one- 
seventieth of an inch.” 

I also have thought of adding this mechanism to 


my lathe, and herewith append my address, that 
your correspondent may write to me if be wishes. 
F. A. M. 
32, St. James-road, Tunbridge- wells. 


A BLIND MAN'S VISION. 
[20472.]—SEvERAL letters, all very eulogistic, 


‘were sent me on the subject, asking for answers I 


can really not send. One of them, I believe, 
emanates from a medical man, who is surprised at 
the action I reported of magnetism on the organism. 
I, myself, am surprised that medical men have been 
so long without discovering it. Everybody knows | 
that the magnet attracts iron. No doctor doubts 
that blood exists and circulates in the human body, 
and that its red colour is mostly due to the presence 
in it of iron. In anemic cases they prescribe iron. 
Is not it natural, therefore, that a magnet should 
act upon the blood, attract and act upon 
the ferrous principles therein contained. There is 
another thing that I do not hesitate to affirm to 
my correspondent. It is this: All the effects, 
without exception, produced upon the human body 
in the cure of diseases by medicinal agents, are 
purely electrical. The curative power they possess 
is due to the proportions in equivalents of elec- 
tricity, either equilibriated, positive, or negative; 
they coerce, and they act upen diseases, in pro- 
ttion to the respective electric states of both the 
dy and the medicaments. When this is suf- 
ficiently known, diseases being classified in positive, 
negative, neutral, hypostrophic, atrophic, &c., 
electricity and electrified agents will play their real 
part in medicine. Electrotberapy is the medicine 
of the future. My electric sounds, which, by the 
bye, were invented in London 12 years ago, will 
become in great use in surgical treatments. 

One of the letters is dated Charles-street, 
Berkeley-square, London ; but it is written on a 
paper, and inclosed in an yard bearing, 
stamped in blue, another direction in Uxbridge, in 
which place the letter was posted. Which is the 
real address? The writer is affected with an 
incipient cataract, and inquires for the modus 
operandi to be used in such a case. If sent to the 
inquirer, my answer would only serve one person ; 
whereas, if you can possibly spare room for it in 
the “E. M.,“ it may be useful to many. The 
following is the process I advise to use, submitted 
to the approval of the medical adviser. 

A generator of electricity is, of course, necessary ; 
then an eye-bathing cup, which can easily be pro- 
cured in London. A wooden one is the best, unless 
it is inivory, ebonite, or any isolating substance. 
It consists in a small shell or cup of propor form 
to fit the eye arcade, and allow the eye to freely 
bathe in. The handle should be perforated 
all through for the passage of a conducting wire, 
one end of which issues out at the bottom of the 
cup. Pure distilled water is put in the cup, and 
one drop (no more) of hydrochloric acid is dropped 
in it, the object of which is to render the water a 
good conductor of electricity. The cup thus filled 
is applied to the eye, which must be kept open in 
the water. The positive conductor of the pile is 
then put in contact with the other end of the wire, 
and the negative is either held in the hand or 
applied to any other part of the body. A circuit 
is then formed, and a positive electrolitic current 
passes from the cup through the 115 and body to 
the negative pole. The action of this current is to 
carry off the substance, the accumulation of which 
causes the cataract. Care must be taken not to 
make a mistake between the two poles, as if the 
negative one was applied to the eye, the disease 
would increase. This was proved in the case I 
have spoken of. Should a simple current prove to 
be insufficiently active, a Faraday induction coil 
should be used with required care, to stimulate the 
action. Oh. Rabache. 


P. S.—In my last communication (p. 504) there 
have been many misprints. Sore are of little im- 
portance; others make my writing unintelligible— 
namely, in the equations of gunpowder explosion. 
Correcting them would be long; I prefer, if you 
please to permit, to give an explanation which may 


serve in other cases. The symbol E means posi- 


tive electricity, E negative electricity; so that 


+ 
OE, means 5 oxygen and 5 positive electricity. 


GE, means 3 of carbon and 9 of negative electricity. 
p, the first Greek letter of the word Swe, light, 
means light. 0, the first letter of bepuòç, meau 


heat. I did not write w, but ?. 0. R. 


IRON COILS-—ELECTRO-MAGNETS. 


[20473.]—THE improvement ud the economy in 
the construction of dynamo-ma« ines are important 
factors in the future of the electr c light and motors. 
If iron can be used in the place of copper for coils, 
great economy, and also (I shall hope to show) 
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greater efficiency will be the result. At various 
times, during many years past, this substitution has 
been tried, and in some cases reported as less efficient, 
and a few others as an improvement. That this 
should be so need not surprise us, seeing that one 
consequence appears to been overlooked, and that 
is, that besides the iron coil becoming itself a mag- 
net, the electro-magnet itself is magnetised with 
an opposite polarity. It was natural enough that 
the less efficiency should be considered as arising 
from the inferior conducting power of the iron 
coil, and also that the attractive power of the coil 
should be attributed to the internal electro-mag- 
net. That the iron coil should be highly magnetic 
we may rest assured, knowing as we do that even 
a copper coil is somewhat magnetic under the in- 
fluence of the current. 

Let us now see how we come to these conclu- 
sions. First, then, the electric current is held to be 
circulating in the magnet after the same fashion 3s 
it does in the coil. 11 the current is applied to an 
outer coil—which then becomes the primary —an 
inner coil, according to the well known law, has its 
induced current moving in a reverse direction. 
Now, if we imagine an iron bar substituted for the 
internal coil, the same law holds good, and hence 
it will be found that the polarity of the iron bar 
will be much neutralised by the opposite polarity 
of the iron coil surrounding it. 

Notwithstanding this, the employment of iron 
coils is so far from being a failure that it will 
result in a great increase of magnetic power, when 
it is considered that the iron bar may be dispensed 
with, and in its place may be substituted an izer/ 
skeleton core of wood or brass, and thus our future 
eleotro-magnet is made up of nearly all coil, 
of iron wire which retains a little residual 
magnetism: and that the magnetism would be 
more intense, we may feel assured, when we reflect 
that in this case the current is passing through the 
magnet itself, instead of, asin the other case, being 
effected by induction, which, as is known, is in- 
fluenced by distance. But not only is the intensity 
greater, but there is a gain in quantity, as the 
former—nearly inert copper coil is replaced by 
nearly so much muynetised iron coil. Besides this, 
the opportunity occurs of using more surface in the 
absence of the inert copper coil. 

Here, then (if I am correct) it is evident that an 
iron coil employed on the old lines defeats its own 
object ; and it would seem that the sooner con- 
structors begin to work on the new lines the sooner 
an improvement will be effected. 

It will be unnecessary fur me to show the appli- 
cation of these principles in any design for a 
machine, as the general principles hitherto ap- 
plicable remain nearly the same, the special altera- 
tion being a substitution of iron wire for solid 
iron, it being part of the iron coil. 

Sarry-road, S.E. J. H. Huxley. 


INDUCTION COIL—ERRATA. 


{[20474.]—Two errors have crept into the letter 
upon this subject which appeared last week. The 
gauge of the secondary wire should have been 
5 as 36 B. W. G., and its total weight as 

b. 40z. 


Haverfordwest, Pem. Ernest. 


LEGAL REPLIES. 


[20475 J—Roap DRHATINAGE (47820).—I do not 
see how the owner of one house in a private street 
can compel the other owners to make a channel in 
the road and put down gratings. But, on the 
other hand, itis clearly for the public good that 
this should be done, and the best thing the querist 
can do is to give notice of this complaint to ths 
proper sanitary authorities of the district, who 
will know how to compel the proper drainage of 
houses which seem to have been built without the 
supervision now necessary. 


LEASE: GROUND Gamer Acr (47825).—Where 
the lease of a farm says nothing about the game, 
then, under the Ground Game Act, 1880, the occu- 
pier has an absolute right to kill and take the 
ground game upon the land; but only for himself, 
or some person in his employ, or of his family. 
That is to say, the occupier cannot let the right of 
shooting ground game, as seems te be suggested 
by the question; but, on the other hand, and pre- 
suming the lease says nothing about it, neither 
can the landlord claim any right of shooting hares 
and rabbits. The reduction of the rent does not 
affect the question, aud, as far as I can see, the 
landlord and his son cannot legally shoot the ground 
game on the laud let upon lease. 


MannrizDp WOMAN 's Prorertry Act (47834.)— 
Any woman married since 9th August, 1870, can 
hold personal property to any amount coming to 
her as next of kin of an intestate as her separate 
estate, and can sell it or leaso it by will as she likes, 
independently of her husband. But as to real estate 
of freehold property, the law is different, and 
though the rents and profits of land coming to her 
as heiress wili form part of her separate estate, and 
so can be disposed of by sale or will, as she likes, 


yet the land itself can only be sold or mortgaged by 
er with her husband’s consent, and by deed dul 

acknowledged, nor can it be willed away, but it 
must descend to her heir-at-law subject to her hus- 
band’s life interest as tenant by courtesy. No steps 
need or can be taken to prevent the husband having 
his legal rights. By the Married Woman’s Pro- 
perty Act, 1582, which comes into operation lst 
January next, a married woman is made the abso- 
lute owner of her own property in all respects, as 
x mee were still single, and the above law is 

red. 


Town COUNcIL—BANERUPTCY (47837).—If the 
councillors in question have not actually become 
bankrupt, or have afterwards had their bankruptcy 
cancelled, they would not be‘disqualified. ut, 
whether qualified or not, as long as they sit upon 
the council a candidate for a post under them can- 
not dispute their votes. He must first of all get 
them removed by the requisite means. This would 
be the rule in England, and I presume it is much 
the same in Ireland. 


LraseE—Hıicn Roap (47638).—There is really 
nothing in this long question. In conveying a 
large estate, high roads which run through it may, 
in a foolish sense, be said to be included. Or, in 
speakıng roughly of so many acres, the public way 
may be comprised. But it is absurd to talk of a 
tenant paying rent for a high road, over which he 
could have no right, and I cannot believe that any 
such arrangement was ever made, even in Ireland. 


MISCONDUCT OF APPRENTICE (47652.) — The 
proper course is undoubtedly for the master to 
summon his apprentice before the magistrate of 
his district, by whom he can be dealt with rum- 
marily, and who has power either to stop the whole 
or part of his wages, or to send him to prison if 
his misconduct has been serious or long continued. 
In the case of wilful misconduct, the magistrate 
has power to cancel the indentures, and so rid the 
master of a worthless apprentice. But in these 
matters everything depends upon the evidence, and 
the magistrates have a very wide discretion. 


LANDLORD AND TENANT.—Lopotnas (47866).— 
This querist seems to have taken the law into his 
own hands, and asks advice afterwards. <A land- 
lord of furnished lodgings can distrain for rent, 
and rent only, upon such goods of the lodger as he 
can find upon the premises. Until he so distrains 
he has no right to retain the property, as he seems 
to have done, any more than he had a right to 
take possession of the rooms without a legal order. 
The landlord can, however, distrain upon the goods 
now, and then sell them in the proper way; and 
he can, of course, sue his tenant for any balance 
owing. But I should not advise landlords in 
general to take the law into their own hands, as the 
risks they run of actions for damaces are somewhat 
serious. Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall. 


COST OF HEATING APPARATUS. 


[20476.]— “ GEREB ADMI” (20450, p. 597) says 
some of my things are dear in proportion to others. 
It is, I think, evident that he speaks without 
examination. One he specially refers to, t.e., the 
instantaneous water-heater, contains a coil of 
copper pipe din. bore, about 16ft. long in one spiral 
coil, without seam, joint, or flaw. If he will ask 
any maker to produce such a coil at any cost, his 
order would be declined with or without thanks; 
and yet, without a coil made in this manner, the 
thing would not be what it is, and would not stand 
one-tenth part the hard work it does. I have the 
greatest faith in low prices and a large demand; 
but when a thing cannot be finished by automatic 
machinery, the price must of necessity appear high, 
and many things which are entirely made by hand 
can be copied by little makers at a very low rate, 
simply because they have no expense in designing 
and in selling. If all my customers came to me 
without any expense or trouble, I should save some 
thousands of pounds every year. It is apparently 
the natural law of trade that one man shall ex- 
periment at a heavy cost, plan and make satis- 
factory apparatus, and another shall take his 
patterns to make a cheap copy. One ruins him- 
self with experimenting, whilst another takes and 
trades on unfinished results. Aman who steals his 
patterns can always afford to work cheaply, as his 
heaviest expenses are borne by other unfortunate 
makers who are sufficiently honest not to do this. 

Thos. Fletcher. 


SMALL DYNAMOS. 


(20477.J—ReEsrectina small dynamos, against 
which our very worthy frieuds, Mr. Lancaster, 
Anglo Dane,“ and others have written, 
allow me to state the following. I have 
been in London some little time, and as 
I am desircus of seeing and working my- 
self a small dynamo, I took the liberty of calling 
on Messrs. Patrick, who have, for some months 
advertised their machines in the sale column of 
“ours.” I was shown, by an assistant, a dynamo 


splendidly finished that did the following :—1st, 
With one man driving the dynamo by lathe, light 
to their full power, four 10-candle lamps of Swan's 
make, Unfortunately, there were no more on the 
premises of this size, or else we might have tried 
more. 2nd, With the assistant and myself treading 
lathe, we lit to their full power six 15-candle Swan 
lainps. 

The R of machine is, including field-magnets 
and armature, only 1 ohm, and through an 
external R of 3 ohms, total 4 ohms, gives 8 
ampéres current. It will be seen that this 
machine is better than the one described in- ours,” 

age 591, and exhibited by Mr. W. H. Preece at 
ritish Association. 

In reply to Mr. Lancaster, a friend of mine, a 
Mr. White, in Southport, has succeeded in maki 
a dynamo that weighs less than 41b., and will de- 
posit gold, silver, and nickel. I shall write you 
again on this subject, and will send full partic 
and measurements of its electrical 3 As 
near as I can judge, it will equal 2.pint Bunsen 
cells. This has been sent up to me in London, and 
I shall perhaps have an opportunity of showing it 
to you, sir. This, I hope, will ond all doubts as to 
there actually being small dynamos. 

J. E. Chaster. 


SPRAGUE'S “ELECTRICITY: ITS 
THEORY, SOURCES, AND APPLICA- 
TIONS.” 


{20478.]—As the question is put to me (47608, ` 
p. 509) whether a new edition of this work is to be 
forthcoming, I take the opportunity of saying that 
I am engaged upon that work, which involves a 
great deal of time and labour in order to keep the 
new matter, necessitated by the rapid progress of 
tho science in the lust five years, up to the mark of 
the rest of the work. Of course, I have reason to 
regret that the work has been out of print for some 
months, as applications come for it continually; 
but various causes have prevented me from being 
able to do what I wanted. Imay add that if there 
areany points on which readers desire special in- 
formation, or any errors which have been observed, 
I shall be happy to receive any suggestions thereon, 
addressed to me at Green Lane, Birmingham. 
From the manner in which the work has been re- 
ceived, I conceive that it has met a want, and did a 
service distinct from that of the general type of 
electrical books, and it is my desire that the next 
edition should do so more fully. 

J. T. Sprague. 


ENGINEERING FOR CHEMISTS. 


20179. Witt ‘‘Glatton,’”’ or some other com- 
petent engineer, fully describe the method of ascer- 
taining the breaking strain of various metals and 
alloys? What would be a proper strength fora 
gun-metal compcred of copper 10 parts, tin ó parts, 
zinc 24 parts. What would be the prime cost of 8 
plant for pumping water from a depth of 200 ft. 
in quantity suflicient to supply a town of 50,000 
people with 30 gallons a head per diem. Also 
describe the various patente slide - valves, 
and devices of a similar nature, inting 
out the advantages and faults possessed by eacb. 
While about it, perhaps ‘‘Glatton’’? will write a 
full historical and descriptive accaunt of the steam- 
engine, gas-lighting, and the Suez Canal. giving 
such details as may enable tyros to construct 
engines, gas-works, and cauals, in an efficient 
manner. 

A description of all this, “I shall probably be 
told, would involve the writing of several articles, 
and cover much space. Dut what of that? If any 
correspondent is able and willing to contribute 
information of such practical value, I feel sure the 
Editor will not withhold the space so usefully em- 
ployed.”’ 

Ip return for the information in “ Glatton’s” 
anticipated reply, I am happy to assist him by 
referring him to any book on quahtative analysis 
for a method of analysing gun-metal; the 
examination of white and red lead was recently 
very fully described in these ccluinns ; the descrip- 
tion of the mode of examining oils is to be found 
in books devoted to the subject, and the quality of 
acids may be ascertained in the usual way. 
this should meet the eyes of any readers other than 
„ Glatton, they are earnestly requested to turn 
for an explanation to letter 20452, p. 597, entitled, 
„ Chemistry for Engineers.” 

Alfred H. Allen. 


EXAMINATION OF MALT—ANALYSIS 
OF PAINT—FLUX OF £O0AP—CARBO- 
LIO ACID—BISULIHITE OF LIME IN 
BEER—DEODOKISING OIL—SILICATE 
OF MAGNESIA—-MANGANESE—MAG- 
NETIC SANDS. : 

(20180.]—It feems ungracioas to criticise so full 
and valuable a reply as that sf E. S. Beaven on 
page 555 in answer to the query of Phanix” on 
the Examination of . * (No. 47651) ; but, in 
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the interest of truth, it may be well to point out 
that of late years it has been couclusively shown 
that malt extract contains no grape-sugar what- 
ever. The variety of sugar really present in malt 
infusion is mallose, having a composition identical 
with cane-sugar. If this were all it would not 
be worth meutioning ; but the reducing power of 
maltose on Fehling’s solution is only about two- 
thirds of grape-sugar, or, more correctly, 62. 
Hence, the quantity of malt solution which 
will reduce Ice. of Fehling’s solution will 
contain COõ x 100 / 62 = ‘0807 gramme of maltose. 
This, of course, shows the percentage of sugar in 
the sample to be very different from that found on 
the assumption that it consists of grape- sugar. 
Agsin, dextrin when boiled with dilute acid yields 
maltose, and this is converted to grape-sugar only 
by yery long continued boiling with acid. Six or 
eight 

pressure. As the maltose originally present is con- 
verted into grape-sugar simultaneously with the 
dextrin, thereby acquiring a higher reducing 
action on the Fehling's solution, the determination 
of dextrin is wholly invalidated unless this fact is 
taken into account; and as two hours is an insuff- 
cient time to complete the inversion under atmo- 
spheric pressure the result obtained is not even 
susceptible of correction in the way indicated. J. 
C. Belcher, p. 573, takes more care to insure com- 


plete conversion, but is similarly in error as to the 


formation of grape-sugar. 


‘*Phoonix can calculate the proportion of solid 
extract in his malt-infusion without the use of a 
table, by ascertaining the density of the 10 per 


cent. solution, and dividing the excess over 1,000 
by the number 385. Thus, standard wort has a 
density of 1,057, aud contains 118 per cent. of 


solid matter ; for =i = 148, Or, if the 
2) 


10 per cent. malt-in fusion have a density of 1,027, 


an assumed by Mr. Beaven, then it contains 


1027 — 1000 


4 


980 
100cc., or 70 IIb. in 100 gallons. This is equivalent 


to an extract of 70˙1 per cent. from the sample. 


The “Analysis of Paint” (query 47738, page 
557) as fur as the estimation of tle oil and water is 
coucernec, may be effected by drying a portion in 
the water-oven for the estimation of water, and 
then exhausting it with beuzolene, or ether to 
It there is not much water 
present (and this will rarely be the case) it is best 
to treat the original substance with benzolene, as 
the d.ying oxidises the oil and renders it insoluble. 

„The Flux of Soap” (query 17752, page 580) is 
a term which is new to me, and [am not acquainted 
“Inquisition” addressed his 
qu- ry to me; but, possibly, some other contributor 


dissolve out the oil. 


with its meaning. 


cn give him the desired information. : 


“Carbolic Acid” (query 4778, p. 580) contains 
three chief kinds of iiupurity water, neutral oily 


matters, and cresylicacid. The last of these is equal 


in antiseptic power to carbolic acid, and cannot be 
regarded as an impurity unless the acid is required 


to be readily crystalhsabie. The water is often 
prezent in considerable proportion. 


the sample with two or three times its measure of 


carbon disulphide or chloroform, when tbe water 


Will separate, aud on standing, will form a layer 


on the surface which may be measured. Water 


may te wholly eliminated by boiling the sample. 
Neutral tar-cils may be detected and estimated by 


shaking 10cc. of the sample in a graduated tube with 


20e. of solution of pure caustic soda containing 
Jports of NaHO to 91 of water. The coal-oils 
toim a separate layer either at ouce, or after adding 
a known measure of petroleum spirit. Dwin- 
fectant“ will tind other aud detailed methods of 
examining carbolic acid, disinfecting powders, &c., 
in Vol. I. of my Commercial Orgunic Analysis.“ 

“ Bisulphite of lime in beer” (No. 47785, page 
580) may be detected by treating the sample with 


hydrochloric acid and zinc, aud noting whether the 
hydrogen evolved produces a black precipitate in a 


solution of lead acetate. An alternative test is to 
precipitate the beer with an excess of barium 
chlor: de. previously adding some hydrochloric acid. 
The filtered liquid is treated with bromine- water, 
wheu an immediate precipitate of barium sulphate 
will occur if a suiphite was present in the beer. 

For“ deodorisivg oil” (query 47800, p. 581), con- 
taining nitrobenzol, I should rely on the reduction 
of the latter to auiline. Try agitating the oil with 
hydrochloric acid and iron-filings, or granulated 
zuc, or shaking it with hot amuonium sulphide. 
In either case it will, of course, require a subse- 
qaent washing with water. 

“Silicate of Magnesia’? (No. 17816, p. 6531), 
would be produced by precipitatiug a solution of 
sodium silicate by one of magnesium sulphate; 
but I expect the precipitate would be very bulky 
and upmanagealle. All of the native silicates 
named by Mr. Harris on p. 603, would perhaps 
answer '* Magnesite’s’’ purpose. 

**Afanganese’’ (query 17757, p. 580), may be 
determined by the methols to be found in any 
work on quantitative analysis. It may be remem- 


ours’ boiling is necessary at the ordinary 


2 = 7°01 grammes of solid extract in 


It may be 
detected and approximately determined by mixing 


bered that when the ore is required for producing 
chlorine only, the MnO, is of value. When used for 
steel-making, it is the total metallic manganese 
Which is important, and the stage of oxidation is 
native | try 


a matter of indifference. The various 


oxides of manganese mav all be regarded as 
mixtures or compounds of MnO, with more or Jess 


MoO or other oxides of similar formula. MnOs, 


on heating to strong redness, loses oxygen, and is 


converted to Mn;0,. The latter body does not 
yield MnO, on ignition, as alleged by C. Harris. 


Commercial manganese ores contain quartz and 
silicates, barium compounds, oxides of iron, cobalt 


and copper, lime, magnesia, water, &c. For steel- 
making, sulphur and phosphorus should be absent, 
even in traces. In the ordinary anslysis, water, 


silicious matter, oxide of iron, baryta, and lime 


are the only impurities which require determina- 
tion. 


Titaniferous ‘‘magnetic sands (query 47867, 
page 605) are wholly useless for making steel or 
any similar purpose. Various companies have been 
formed from time to time for the purpose of 
smelting titanic iron ores; but they have all met 
with speedy failure, owing to the projected opera- 
tion being simply outside the range of practical 
fhole mountains of rich, pure, 
titanio iron ore exist in Norway, in readily- 
accessible localities ; but iron smelters know better 


possibilities. 


by this time than to meddle with them. 
Sheffield, Sept. 2. Alfred H. Allen. 


GRINDING AND POLISHING GLASS 
SPECULA. 


(20481.1—I mave now but little more to add on 
the testing of specula—at least, for the present. I 
shall have some more to say on this subject when I 
I would 
just add to my last letter (20361) that the shadings 
there represented in their succession are very faint 
indeed on the speculum, whose focus is over 9 or 
10 times its diameter — so faint indeed that they may 
This shows the great 
To 
be sure of being right I drew the order of the 
shadings as they came on from a 12in. speculum of 
very short focus (under 7 diameter) that Mr. Calver 


come to the actual figuring of specula. 


be hardly recognised at first. 
difficulty of this form of test for the amateur. 


kindly lent to me; but I first proved it to be para- 


bolical by the zonal test, according to the rule, and 
that it was good up to the edge. This I took as my 
standard, as it gave sbadings very distinct on 


account of its short focus. The drawing accom- 


panying my last letter explains why the shadings 


come on in the order piven. 
There are a few more directions and precautions 


I would add to my letter (20154). They are the 
following :—Let the amateur always measure in 


the order from the Ist to the Sth zone, aud then 
back from the oth to the Ist zone, and if the read- 


ings nearly agree, say, to the 1-10Uin., then take 


the mean, which will be very near the true read- 


ing, and he may be sure the apparatus has not 


been moved accidentally during the measur- 
ing. I always take several measurements back- 
wards and forwards until I am quite sure, by 
their general agreement, thet I have them right. 
Always put the speculum and trough and stops 
ia the place of testing an hour or two before test- 
lug, so that all may assume the same temperature 
as the surrounding atmosphere. This specially 
refers to the final testing. 
attended to, tantalising currents will show them- 


selves on the face of the speculum, in the form of 


waves of light and shade fluating over it. Avother, 


and for the present, a last precaution is: Always 


breathe through the nose while testing. To show 


the amateur the necessity for this, let him gently 


breathe, while watching the face of the speculum, 


and with the shutter partly shading it, the warm 


air from his mouth, so that it shali be sent a foot 
or so under the cone of rays coming from the 
speculum ; his mouth he will find is in a most con- 
venient position while testing to do this. Let him 
watch a few seconds, and he will most likely see 
clouds of light aud shade rise over the face of the 
speculum. This will texch him the importance of 
keeping his mouth shut while testing, that he may 
become a wiser man as to the figure of his 
speculum. 

I advise the amateur to combine the shadow 
test with the zonal test, and with the actual ob- 
servations on a star, and if he wanta to see 
whether the foci of the outside and centre 
and intermediate zones are at the same 
points, he can take a star, though I prefer 
taking some very minute object on the moon, that 
Iam well acquainted with, aud that has sharp edges 
or markings. Now let him divide his speculum (I 
suppose a Gin.) into three parts by putting a cir- 
cular stop on it, so as to leave about a jin. zone 
round the edge; now let him put the eyepiece out 
of focus by drawing it away from the speculum, 
then he must gradually push it in till the minute 
object becomes just well defined; put a mark on 
the outside of the tube of the eyepiece so as to 
know where the eyepiece has arrived at; try this 


over again, to be sure that he has got the exact 


If this be not 


place where the definition is first good. Now he 
must push the eyepiece in beyond the focus, and 
gradually bring it out till the minute object be- 
comes just well defined as before. Mark this place; 
in to be sure. Now, between these two 
lines is the exact focus of the outer zone. It will 
be observed that in thus bringing the eyepiece up 
to the point where good definition begins, the 
accommodating power of the eye is not a mislead- 
ing element, for it is not over all the range of its 
ower that we judge from (which is considerable 
ìn some eyes), but the extreme limit of the power 
of accommodation of the eye; thus, one point in the 
range of accommodation is always taken for both 
sides of the focus, and any error from the eyes” 
accommodating power is avoided. Now, let 
him put another stop on, so as to shat off 
the outer jin. zone, and a centre-stop to shut 
off the inner 3in., the intermediate zone will thus 
be left; test for its focus as for the outer zone. Now 
remove these stops and put one on, exposing only 
the centre gin., and test for its focus as before. If 
the centre line of these three testings is at the 
same place, the speculum as a whole is properly 
corrected, or is parabolical, I find when a specu- 
lum is worked to the rule we have decided to be 
correct for centre of curvature aberration, it will 
ive the foci of the above three zones pags in 
e same place. There is one precaution which 
must be observed - viz., the object must be kept in 
all the testings in one place in the field of view, 
the centre preferably, because few, if any eye- 
pieces, have perfectly flat flelds, an object is in 
foces at the centre, when it would be out of focus 
half-way between the centre and edge of the fleld 
et Of course a high-power eyepiece must be 
u e 
I have been trying some interesting and iustruc- 
tive experiments of late on the face of a speculum : 
some of these I shall have occasion to refer to 
further on; but there is one that bears on the 
shadow test, as showing its delicacy, and at the 
same time teaching some useful lessons to all pos- 
sessors of specula and object-glasses: but as p 
could not recommend any one to try this experi, 
ment on his speculum, I will describe it and it 
effects, and he must take my word for the 
truth of it, and learn its lesson. This 
is the experiment. I took a speculum which 
had a good spherical figure, which I had 
produced in the process of figuring. I marked a 
place on its edge that I intended to be at the top 
in the testing. Ithen took a rouge-rag, wet with 
rouge and water, and made two dozen strokes, 
about 3in. long, pressing on hard—one stroke for- 
wards and the next backwards, and so on to the 
end of the two dozen. This was midway between 
the centre and edge. I thus rubbed a second and 
third time on two other places, the three sets of 
rubs forming a triangle. 1 next made two dozen 
circular strokes, about the size of a penny - picce, 
on the part of the face of the speculum I intended 
to be top in the testiugs. I lastly made four dozen 
circular strokes the same size a8 before on that part 
of the face of the speculum 1 intended to be bottom 
in the testings. Now, in all these strokes or rub- 
bings, Idid not bear on any barder than a novice 
might think necessary to clean off his silver before 
resilvering. I vow put the speculum under test- 
ing, got the artificial iris, or pinhole, as it is some- 
times called, as small as possible, and put the 
ehutter at the focus. And what did I see’ Why, 
every place I had rubbed had a depression in the 
shape of shadows as follows: The three placea 
where I had given the two dozen straight strokes 
appeared as irregular grooves formed of regular 
lines; some far more marked than others, some 
hardly visible, the more distinct ones being evidently 
where my nail had pressed tbe rag harder tar several 
strokes over the same line; these depressions were 
just where I had rubbed; yet, of course, no alter- 
ution of the surface was visible tu the unassisted 
eye. Now, on the top of the face of the speculum 
was distinctly visible an irregular circular valley 
about the size of a penny-piece, with a mound iu 
the centre, something like, and as plain as a ball’s 
eye on a target; this was, of course, the result of 
the two dozeu circular strokes. Then at the bottom 
of the face of the speculum was a very striking 
appearance; there stood out in very bold relief u 
circular valley with a mountain in its centre, all 
being the same diameter as the top circulur valley, 
but being very much like one of the circular de- 
pressions on the moon with a mountain in its 
centre. Of course, the amateur knows this was 
caused by the four dozen circular rubs hollowiug 
out a valley and leaving the centre elevated as not 
having been touched. Now, the fuce of the 
speculum was spoiled, and it took me two or three 
half-hours’ polishings with the polisher to pet these 
marks all out; the polisher, of course, did not 
press with the same areal pressure I used by hand 
with the rouge-rag. This experiment proves two 
things to the amateur— Ist, the extreme delicacy of 
the shadow-test when properly used in showing 
the general state of the face of tho speculum, and 


any irregularities ; 2nd. The importance of the 


utmost care in dealing with the tini:hei surface of 


the speculum: a few unwise rubs with a polishing 
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powder may ruin a good speculum or object- glass; 
and yet how many amateurs, and novices especially, 
who have bought one, think that, so that they do 
not produce scratches, they may rub away at the 
surface to any amount and with any polishing 
powder, and this for year after 1 for 
all their life; yet I would undertake, in 10 minutes, 
to spoil the best speculum ever made with (as the 
novice would say with native simplicity) ‘‘ only a 
little rouge, a bit of rag, and a drop of water — 
three little things in themselves, I grant, but 
capable of doing much mischief in some people's 
hands. Now, let all learn to be more careful with 
their surfaces, and never to touch them with any 
polishing powder. Specula ought to be cleaned by 
chemical means, with as few rubs of a soft rag as 
possible. Itis better to give the chemicals plenty 
of time to dissolve off the silver, or grease, or dirt, 
if there be any, than hasten the operation by 
much rubbing, and in the course of years to spoil 
the figure. 

We have now got to the end of the testing—at 
least so much of it that is necessary for the amateur 
to make a fair start. We may have to add a little 
. more hereafter when we come to treat of my mode 
of figuring. I see by referring back that my first 
letter on testing was in the Murch 24th number, so 
that it has taken us over five months to master this 
subject; but then we have had to prove the rule 
that apparently had never been settled before. I 
tender my most sincere thanks to all who have 
contributed ever so little to this end, or helped in 
any way. I shall be only too pleased to help them 
in return. 

My next letter will, I hope, commence on the 
machine ; its principles, construction, and use. 

H. A. Wassell. 

Addenbrook Villa, Love-lane, Stourbridge. 


NEWTONIAN FLAT.-—TO MR. EDWIN 
HOLMES. 


[20482.]|—Tne statement, wherever found,“ that 
flata are all selected from polished plate-glass,’’ is 
decidedly wrong; it is a fact that few can produce 
a better flat than polished plate-giass gives. There 
-are those, however, and I know that no optician 
who is up to his work will say a piece of the very 
dest selected plate is good enough for a telescope. 
As the convexity and concavity of the flats are sure 
to be of enormous radii if the tools are fiat to start 
with, and the usual care of a good workman be- 
stowed on it, I do not think this error a cause for 
condemnation. Perhaps our mathematical friend, 
«O. V.” will tell us by figures what error a curve 
of 500ft. radius could produce, providing its 
sphericity is perfectly true. I do not think the 
colour test at ull so good as testing on the penumbra 
of out-of-focus artificial star; to do this a very 
good telescope is wanted. Thus the colour-test is 
useful to the amateur as an approach to an optical 
test. I consider it only mechanical, and cannot be 
called a test at all, uniess the plates are circular. 

Prismatique. 


CROWN-GLASS ACHROMATISM. 


[20483.]— IN answer to Orderic Vital,” (letter 
20438), I may say that experience and experiment 
both tell me that ‘‘a long-focussed crown con- 
cave lens cannot correct a short-focussed crown 
convex lens of plano or double form. What may 
yet be done by extraordinary meniscus and con- 
cavo-convex forms I cannot say. I hope my pre- 
diction may prove wrong, that crown-glass 
achromatism ” isn't possible to be possible.’ 

Prismatique. 


RAILWAY SIGNALS. 


204 84.]— Acconbixo to letter 20445, I am re- 
quested to state whether we are not to havea 
a limit, theoretically or otherwise, between the two 
signala.” 

What I contend is, that we must have a palpable 
distinction between each signal if confusion is to 
be avoided, and any system that does not provide 
this, whether it be Mr. Stooke’s or my own, will 
be an utter failure. 

Mr. Stooke has done me the honour to quote m 
first letter upon the subject, 20296, p. 452, and, 
much to my regret, has left out the very pith of 
wy suggestion. 

It is of no use endeavouring to reconcile the 
weakness of bis own system by applying it to the 
division I suggested, because it does not apply. 

As stated in letter 20296, the principle was to 
divide the quadrant into three distinct divisions of 
30° each, but this was not all: here was our first 
step tuwards uniformity and simplicity ; the action 
of the arm is subsequently explained. 

If Mr. Stooke will kindly peruse my letter again 
he will find it reads thus :— 

The mechanism which regulates the arm ought 
to be so arranged that the arm will fall from zero 
to 15°, then trom 15° to 45°, and next from 45° 
to 75°, thus e indicating each eignal, and 
avoiding all confusion.” 

With this arrangement it is not, as Mr. Stooke 


has endeavoured to show, 20445, a question of 
distinguishing between 30° danger and 31° clear, 
but between 15° and 31°, which gives a margin of 
16°, thus amply providing for the expansion, &c., 
which is contended for. 

Unless the movement of the arm got out of re- 
pair, it would never be placed in the critical 
position of being between 30° and 31°, as we have 
shown that the next fall would be to 45°, and should 
it be, we presume that it would be instantly re- 
paired. A. Manock. 


(20485.|—WHEN the late Palace exhibition was 
in full swing, I had several opportunities of seeing 
the various systems of train signalling (electric), 
but the idea occurred to me that to install most of 
the inventions would make a clean sweep of all 
the old apparatus, and make the cost of applying 
them considerable—one of the most powerful ob- 
jections that could be made. Some of them were 
impracticable, and the instruments shown by some 
railway companies were very ancient. Now, I 
wish to submit to readers of ours a plan sug- 
gested to me by the Vauxhall, Dalston Junction, 
and other accidents, which can be applied to any 
form of instrument without any alteration. Figs. 
1 and 2 show starting sigoni, interlocked lever, and 
the instruments, with all the arms relating to one 
particular road. The semaphore arm (No. 3) is the 
only addition, and that can be placed sepurately. 


may proceed at a low speed carefully over a newly. 
repaired or defective part of the line. Its down- 
ward limit should be 30° from the horizontal 

sition, and it should be associated with a violet 
ight at night, to show that there is an element of 
danger (red) in the signal. 

I should like to see the opinion of a few engine. 
drivers and signalmen on this subject, and thena 
summing-up letter by their friend Mr. Stretton. 

G. E. Bonney. 


CALCULATING SPEED OF TRAINS. 


20487. TRE following may interest some of 
the readers of *‘ ours’’—it is taken from one of the 
service time-books. Nine hundred divided by the 
number of seconds a train is occupied in running 
quarter of a mile gives the speed in miles per hour. 

Iron Horse. 


TRAIN INDICATING OR DESCRIBING. 


(20488.J]—TuEreE is a subject I desire to bring 
before you: it is the nuisance to the public of 
engine-whistles, and the frequent mistakes now 
made by signalmen in counting the number of 
whistles given by drivers at crowded junctions. Is 
there any kind of indicator, electric or otherwise, 
which could give this information to the signalman 
ahead, so that he might know beforehand which 


This arm is constructed so that when C (Fig. 2) 
draws (No. 1) arm for train from B (Fig. I) to 
proceed, it likewise draws C’s arm (No. 3) and B's 
arms (2 and 3), so unlocking the start-signal at B, 
and breaking the circuit between B and C. The 
starting signal at B can now be lowered, and the 
train passing over the contacts or treadle D places 
the semaphore arm (No. 3) at B to danger, which 
restores communication between A and B (A not 
shown). Thus, the train being in the section B C, 
and having placed the arms 2 and 3 of B at danger 
85 before stated), it relocks the starting signal at 
, and thus protects the rear of train, as the start- 
ing signal must be placed at danger before the last 
vehicle has cleared the contacts D. C cannot tele- 
graph line clear, or draw the arms 2 and 3 of B 
until the train T has passed over the contacts in 
advance of his starting signal. When the arm 
(No. 3) of bis instrument is thus placed at danger, 
it carries with it No. 2, and thus allows C to place 
his arm (No. 1) up, and B’s arm (No. 2) (but which 
has been carried up by the semaphore). To sum- 
marise the action, it needs a visible pointer, making 
und breaking the main circuit, according to its 
position; the said pointer or arm to be worked in 
one direction only, from the point of contact or 
treadle, in this case from an oblique to an hori- 
zontal, and in this position to make the circuit. 
The fish-tail arm (for distinction) is thrown off by 
accepting or being accepted, and so breaking the 
circuit. So that it is an impossibility for more 
than one train to be in a section at one time; and 
the signalman cannot make a mistake or forget a 
train; and the fact of a train starting against sig- 
nals would be instantly discovered, and a train 
would be shunted off the main on to a siding with- 
out running past the starting signal bya treadle in 
the siding ; and a system like this must be adopted 
in its entirety, and not, as a great many are, only 
partially. If there is anything not suffieiently 
clear, I should be glad to explain, and to give de- 
tails of my working model. Wall. 


[20486.]—I appears to me that the exigencies 
of railway signalling only require three positions of 
the signal arm. 

1. orion tal. This position naturally suggests 
an arm stretched out across the line to bar the 
way, and thus indicate danger ahead, and, when 
associated with a red light, presents to the imagi- 
nation such danger as would cause blood tobe shed, 
should the signal be disregarded. 

2. Fertical.—This, or a nearly vertical position, 
say, between 55° and X0°, naturally indicates 
the bar removed or the gate opened, and conse- 
quently shows clear to the driver, and this position, 
associated with the white or green light, indicates 
freedom from obstruction such as would otherwise 
prevent a bright light or an open doorway from 
being seen. : 

3. A Middle Posttion.—This position seems to 
be required occasionally to indicate that the driver 


road a train wished to run, and thus get all his 
signals off without us having to whistle for them. 
A Driver (Mem. A.8.B.8.) 


STRING VIBRATIONS. 


[20489.]—SHAKESPEARE had an inkling of our 
position where he would make N. E. G.“ say— 
‘t Fiddler, forbear; you grow too forward, sir. 
Have you so soon forgot the (es- Vo a Fid ? 
I am no breeching scholar in the schools. PI not 
be tied to hours, nor pointed times. But learn my 
lessons as I please myself. And to cat off ali 
strife, here set we down—Make you your instru- 
ment, work you the whiles; my lecture will be 
done ere you have tuned.” 

Iam much obliged to our friend N. E. G.“ 
for his notice, but will he make a violin without 8 
sound post against one of mine? Proof is better than 
declaration. Mr. Davies will no doubt be umpire. 
Let it be understood that I have not made a profit 
out of my connection with the E. M.,“ and do 
notintend to dv so. It is out of pure love for true 
science that I have given, and will give, what I 
know. N. E. G.“ has not proved the existence 
of nodes formed in the length of a free vibrating 
string, and no one, not even Helmholtz can, 
without altering the condition by applied pressure, 
or otherwise damping the string, whereby }t 
becomes harmonic and not an open string. 
“N. E. G.“ did not mean to form a node between 
bridge and soundpost, Mr. Schutz did, and said 
so, and he has his reasons for it, because, what 
takes place on the string is reduplicated on the 
soundboard. Now look. It is taught in our books, 
&c., that a string vibrates as though two wave- 
lines began at each end and approached the middle, 
passing each other, forming bollying segments, 
and returning to the ends till they subside, thus 
causing sound-waves in the air and the sound- 
board. This is wrong; because the sound begins 
in the middle. If you hold the middle you stop 
the vibrations, but not if you hold the end; in 
fact, they are already held, so the vibration can 
only begin inthe middle, thus dividing the string 
into two halves. The string vibrates transveriely 
from side to side, or else up and down, according 
as the bow actuates it on the top or on the side (at 
the neck). The point in the middle of 
the string is the centre of sound, and the 
width of the vibrations 18 the diameter con- 
taining the harmonics, and forming a circle 
in itself, which form is communicated to the 
air and the soundboard. The same thing happens at 
the mouthpiece of an organ pipe, and ouly thos: 
sides move which are im a hue of the vibratory 
directions. To show th&t vibrations will produce 
a circle—take a darning-needlo and push it (bead 
first if you like, but u stiff, steel wire will do), 
into the side edge of a nn. deal, Gio. long 
aud 4in. wide, or any size; draw yout 
bow across, and it wili sound louder with the 
board upright than lyirg down; but tbat is a 
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detail. Now take a halfpenny, or a metal disc, 
erforated in the middle—a penny is not too heavy 
—make the hole large enough to hang on the 
needle and it will turn round when the free reed 
18 vibrated by the bow; and to show that it is not 
the mere movement of up and down that drives 
the wheel, press the free end against the door - post, 
80 that the end of needle can’t move when it is 
towed, and the vibrations of sound will cause it to 
turn round exactly the same. The air moves in 
circles, but in a smaller ratio than the disc, or than 
water would, because it is not so dense. What is 
now called the interference of sound-waves, I call 
the interference of sound-circles. And indeed they 
illustrate the same idea partially in the class- 
hooks, by a sonorous -bell vibrating through the 
small end of a cone and causing a corrugating 
succession of rings till the larger end is reached, to 
extreme diffusion. But there is no cone in one 
direction, for the whole of the surrounding air is 
vibrated, and not in waves, but in generating 
circles. Besides, how can there be waves under a 
surface without completing the circle ? and even on 
a surface where they meet with resistance, they 
form a half-circle, as on the sea-shore, kc. Again, 
What is a node? It is part of the circle of sound, 
viz., of the fundamental whole, in a gong, bell, and 
a string, it is the division of the diameter of the 
radius caused by the transversal vibration. If I 
stopthe third string on a cello to sound C, the 
fourth open or C string will sound harmonically 
with it, forming a node in the middle and two 
ventral segments. This is because the diameter of 
the upper C is too small to fit the lower C’s funda- 
mental. This rule obtains with a tuning-fork held 
over the mouths of different sized bottles, as when 
they agree the sound is reciprocated. But lower 
the G string to unison lower C, and both the strings 
vibrate together, because the diameter is the same. 
Amplitude of vibrations does not make the sound 
louder, only as it induces a better reaction cunse- 
quent on increased pressure; for if you bow a thin 
string toa greater amplitude than a thick string, 
it sounds weaker, for want of sufficient tension. 
The loveliness of a violin depends more on the player 
than the instrument itself. What we want is more 
power, especially in the orchestra; this is univer- 
sally acknowledged. Fiddler. 


REPLIES TO QUERIES. 


— . — 


„„ In their answers, Correspondents are re- 
epectfully requested to mention, in each instance, the 
title and number of the query asked. 


[46748.]—Sharpening Carpenter’s Saws.— 
In the number of this paper for August 4, “Jack 


of All Trades gives me an additional answer in. 


respect of straightcning a saw. I have dono my 
best to understand it, but have failed. As I feel 
convinced t hat the dodge he describes is a 
valuable one, I am emboldened to ask him to de- 
acribe the apparatus more fully, and to recollect 
that he is teaching a- TIRO Tmonvum, 


(4700. — Bread. Lour correspondent, “A 
Disgusted Foreigner,“ has, I should say, been very 


unlucky in his experience of English bread. There 


is, in the first place, a greater variety of bread 
made in England than in any part of Europe. He 
can ha ve it underdone or overdone. The Acrated 
Company's bread is, I should say, the purest to be 
got. 
that, with the exception of the nice, little, sweetish 
rolls that they give you with your morning coffee, 
it is simply abominable—with about as much 
flavour as sawdust.—F. R. C. 8. 


1 Coils.—To “ LI. B. A.“ 
—1 must indeed apologise to Nosrodna“' for 
having kept him so long. The query had entirely 
escaped my notice till I saw it in the list of Un- 
answered Querics.’? I hope I have not inton- 
venienced him by my seeming inattention. The 
size of wire stretched on Fig. 2 is of no importance, 
und may be of any resistance (unknown), since its 
only use is to give a ratio, by the lengths on either 
side of the sliding contact, since the resistance is 
proportional to the lengths. Practically, wire 
about Lio. 28 B. W. G. is the best, since it is neither 
30 thin as to be quickly worn, nor inconveniently 
thick. If there be any excess on the coils, it must 
just be left: but all the coils may be joined up in 
series, 80 that the piece left on one is part of the 
uext resistance. In Fig. 5 one end of a coil goes 
to one side of the plug, and thecopper wire, which 
is soldered to the coil at the required point, goes to 
the other side of the plug.—LI.B.A. 


(47239. ]—Vegetarianism.—“ H. O'B.” says 
tbat * Vegetarians are thin, spare people.” I 
always thought that farinaceous substances were 
more fattenug than meat; if so, vegeta- 
nanism would not suit persons inclined to be 
stout. Does H. O'B.” include eggs or milk in 
“ Vegetarianism” ? NEXO. 


My owu experience of Continental bread is 


47239.]—Vegetarianism.—I am not going to 
Sut 


enter into an argument with H. O'B.,’’ 
merely to state facts. Some years ago I was much 
afflicted with indigestion. My life was miserable. 
I was at times completely prostrated, unable to 
work or hardly walk about. 
suggested—lentils, vegetable food, milk diet, exer- 
cise as far as I could, rest, pepsiae, alcohol, total 
abstinence, Turkish baths, quantities of medicine 
prescribed by a doctor (and a good doctor, too)— 
sometimes obtaining relief for a day or two, but at 
once falling off again. I suffered intense pain; I 
continually lost strength and weight. 
consulted a physician, and his only prescription 
was: Meat three times a day, and do not miss it. 
Eat anything else you fancy, but do not miss the 
meat. 
indigestion since, and I take no care as to food, 
eatiug pastry or anything that turns up. I do not 
find it necessary to eat meat so often now; but if I 
fee] anything of a premonitory symptom, I at once 
increase the meat. 
library of theor 
good deal of evidence to satisfy me meat-eating is 
a mistake. Let me tell H. O'B.” that it is vege- 
tarians who have ‘‘ superfluous fat, &c.“ 
vegetable-feeding creatures are bulky-bodied. It 
is the meat- feeders who are free from superfluous 
fat, &c.”’ 
approach the bovine build can live on vegetables. 
Those who are not all stomach and intestines can- 
not eat enough vegetable food to keep the steam 
up. 
had was animal (milk), and children will seldom 
eat vegetables if they can get meat. — EDWIN 
Homes. Š 


I tried all remedies 


At last I 


I followed his advice, and I have had no 


I think my experience worth a 
on this matter. It will takea 
All 


Here appears to me a guide. Men who 


One word more. The first food we ever 


[47239.]—Vegetarianism.— Vegetarians find- 


ing that whole-neal bread supplies all that is 
really needed as food, make it the basis of every 
meal. Perhaps I may be allowed to call attention 
to a few of our ordinary dishes, just to show how 
well we can do without ‘‘cabbages and cauli- 
flowers,” if they are not to be had fresh. To begin 


with, there are the tasty and nourishing soups 
made (thicker than ordinary soup) of lentils, split 
or whole, haricot beans, or split-peas, and flavoured 
with onions and any other vegetables. Soup made 
of Spanish onions, with milk added, thickened with 
fine whole-meal, the yolks of two eggs stirred in 
when the soup is taken off the fire and served with 
fried brown-bread. Then, again, tomato soup— 
atin of tomatoes pressed through a wire sieve, 
placed on the fire with some milk, thickened with 
fine whole-meal, the yolks of two eggs added, 
served with fried brown-bread and grated cheese. 
There are also the numerous other ways in which 
the above-named articles can be cooked. Spanish 
onions, for instance, cut up and put with salt, 
pepper, and a small piece of butter, but no water, 
to bake for about three hours iu a covered jar, and 
eaten with potatoes. Besides the numerous sub- 
stantial dishes which can be prepared with brown- 
bread crumbs:—Bread-crumb omelette, or toma- 
toes, peeled (throw into boiling water for a minute 
or two to loosen the skins), cut into slices, sprinkle 
with salt and pepper, then cover with brown-bread 
crumbs mixed with grated cheese and sweet herbs, 
a few little bits of butter put over the top, then 
baked. Celory, stewed, and served on brown 
toast (the water in which it is cooked saved to 
add to next day’s soup, or for drinking by 
itself), French beans and runners, shred 
down each side, but not otherwise cut, boiled 
and served with grated cheese (water saved 
to add to next duy’s soup.) Lastly, cabbages 
and cauliflowers boiled, then well-sprinkled with 
grated cheese and browned in theoven. There are 
scores of other dishes I should like to mention, but 
space does not permit. Professor Newman’s 
Gloucester Lecture,“ price ld., gives valuable in- 
formation about Vegetarianism and its aims. A 
penny whole-meal cake, to be had at any of the 
Acrated Bread Company's depots, and a handful of 
fruit oo one independent of eating-house fare. 


[47239.] —Deafness and Vegetarianism.— 
To H. O'B. “If H. O' B.““ is a vegetarian I 
have a question to put to him. Where. in London, 
can I get quod vegetarian cooking? To follow his 
letter verbatim et literatim. Mauny people who feed 
on roast beef are thin and spare, and have no 
superfiuous fat.“ As I cannot get a decent meal 
at any London vegetarian eating-house I am per- 
force a meat-eater, and a beer-drinker. If I 
could get vegetables properly cooked at a vegeta- 
rian eating- house, I m ight become a vegetarian and 
pure-liquid swiller; but at present I am a meat- 
eater au 1 beer-drinker. With every desire to live 
simply, I have tried all the vegetarian restaurants 
in London, and found it impossible to get a decent 
meal (I eschew porridge strongly). I bave gone 
into the subject thoroughly, and find no vegetarian 
cook-shop can cook potatoes, French beans, peas, 
or cauliflower fit to eat (to my taste, of course). I 
once came across a dining-place in Farringdon- 
street, whero I had a good dish which they called 
vegetarian roast goose. It was two pieces of vege- 


t table marrow, cooked and browned, with sage and 


onion sauce and a rich gravy, and was really good. 
I have introduced it in two or three friends’ houses 
(all meat- enters) with great success. When I eat 
at the usual dining-rooms in the City I usually 
have a vegetable brought up as a separate dish, 
such as potatoes sautees, or plain boiled peas or 
beans, to which I add butter, or plain cauliflower 
with grated cheese. This last cannot be got at the 
generality of British ” eating-houses. ‘* Greens,” 
as served at such places, are my abomination. I 
am very fleshy although I take plenty of exercise, 
and I have sincerely tried to find some place where 
I could try the vegetarian system, but have quite 
failed. A vegetarian dinner (minus porridge), taken 
after consultation with the managers of the various 
vegetarian dining-rooms, has with me always 
resulted in a feeling of fulness, most oppressive, 
while the appetite an hour or so after has returned 
quite unsatisfied. The soups supplied at such 
places are usually very good, but, beyond that, 
„food,“ so far as I have tried them, is not to be 
got. My question to “H. O'B.,” or any other 
vegetarian reader, is this: is there a place in London 
where a well-cooked vegetarian diet can be fairl 
tried? I will not eat porridge, and I cannot say 
enjoy a dish of plain boiled potatoes; all the places 
I have tried supply these primitive dishes, but I 
want something to take the place of the plate of 
meat, the chop, and the steak of the meat-eater’s 
dinner. My eating at present is confined to coffee, 
1 slice of bread and butter, and 1 small rasher of 
bacon for breakfast at 8.30 a.m.; 1 glass of bitter 
beer aud a sandwich or bread and cheese at 1 p.m. ; 
and a chop, sometimes preceded by soup, at 
7 p.m. I cannot eat less, and yet it seems to me 
that a simple diet (minus porridge) ought to satisfy 
me, as I am getting stouter every day, in spite of 
as much Saturday and Sunday walking as I can 
stand. All my drinks, after breakfast, are one or 
two glasses of bitter ale, not more, and fourpenny- 
worth of brandy in soda-water at night.—C. L. 
Harr. 

[47450.] -Repairing Mirrors.—“ W. T. S.“ is 
wrong. Quicksilvered mirrors caunot be repaired 
as he states. He can only make a mess.—E. 
HoLMES. 


[47345.]— Boomerang. — I have often tried 
throwing the boomerang concave edge foremost, 
and throwing at an object some distance in front 
of me, but always failed, and in despair used my 
boomerang to keep a curtain back. An Australian 
told me to throw as though throwing at an object 
in front, but by a quick movement of the arm and 
wrist to throw to backwards. You must stand 
sideways. He also told me that it did not matter 
which edge was forward, and he stood in rather a 
stooping position when showing me how to do it.— 
JOHN ALEX. OLLARD, F. R. M. S., Enfield. 


[47346.] — Boomerang. — H. 's“ reply, though 
taken from an encyclopedia, is not in accordance 
with my experience; and as I have eight of these 
weapons, brought by myself from Australia, and 
all selected after careful trial—for it is not every 
boomerang that will“ come back -I am induced 
to write to you to correct the account given by 
“H.” None of my boomerangs is flat on either 
side, nor can I see any difference of the sides. The 
concave edge is always in front when thrown, and 
the implement is nearly vertical when it leaves the 
thrower’s hand, which it does with immense velo- 
city, and making a loud, whizzing noise. It is 
discharged above the shoulder, aud in no instance 
is it ever skimmed away horizontally. When 
thrown in the commonest way, a little upwards, it 
speedily assumes a horizontal position, always 
rapidly revolving, and mouuts up in the air in a 
curve like the half of a suspended cord until, in 
some cases, it is almost out of sight. It then 
rests a moment or two, and retraces its course, 
and describes the whole of the catenary curve, 
when it again stops — sometimes a good way 
behind the thrower, and repeats the swin 
in tbe air, getting lower each time, until 
it comes to the ground, skimming along in 
a course so rapid and uncertain that the per- 
former and spectators have often to clear out of its 
way very smartly indeed. There is another way 
of throwing it: when it is directed downwards 
towards the ground, along which it runs like a 
wheel, taking long bounds after every touch, and 
retaining its original perpendicular position. It 
will sometimes run in this way for a hundred yards 
or more; then it leaves the ground, screws up 
into the air, and works its way back to some- 
where near the thrower in a kird of long arch. 
This is the prettiest experiment of the two; but 
the blacks do not like it so well, as the boomerang 
is apt to come against trees and get injured; the 
immense velocity with which it must be sent in 
order to make it perform at all, making it dangerous 
to either itself or to anything it may strike, accord- 
ing as the obstacle is harder or softer than itself. 
I believe the latter way of throwing it is the usual 
ono in a fight. If it hits its man, it probably floors 
him, and certainly does itself—and it has done its 
work; but if it misses, it may come back to its 
owner and be used again. I may add that it 


‘appears to require great exertion to throw it the 
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“black fellow’? bending his body back and fore 
ward, and running along for a goon way before he 
discharges it; and I never yet saw a white man 
who could use it, nor du I think it is every black 
fellow who can do so.— Umbra. 


47459.) — Silvering Looking - Glasses. — 
“J.T. M.” is wrong as to respective cost of mercu- 
rial silvering and patent processes with metallic 
silver. Mirrors are silvered much more cheaply by 
the new processes, but it does not last. very 
large proportion of the new-process mirrors de- 
teriorate sadly in the first twelve months, while 
the mercurial ones improve with age, if properly 
used. — E. HOLMES. 


(47486.]— Euclid’s Axioms.—Mr. Romanes 
seems not to understand what is meant by a petitio 
principii, or begging the question. Of course I see 

he step taken in deducing A — D = B — C from 
,A +B=C + D; but that is simply an ap- 
plication of axiom 3, whıch is just what we want 
to prove true.— A. J. SMITH. 


(47504.]—Bottling- Wax.—Several recipes have 
been given; for instance, on p. 550, Vol. XXXIV. ; 
but J. R. H.” must remember that the cheap 
qualities ” are usually made by ere 2 a secret, 
or at least not likely to be published for the benefit 
of those who might become rivals in the manu- 
facture.—T. P. 


{47509.]—The Modern Harp.—There are some 
desultory notes on harp construction in back 
volumes, but scarcely I think sufficient to help you 
in constructing one so far away from the shops. 
The head alone, with the tuning pins, could be 
bought here for much less than in Australia, and, 
as to making it, the time consumed would be enor- 
mous. So with other parts.—E. G. 


[47512.]—To Mr. Lancaster.—I am sorry I 
have been unable to answer your query before. I 
have been wandering through Wales, and have 
only just returned, or I would have written 
earlier. ‘lhe difference between the Leclanch¢é and 
Grenet’sis that the former used, and does so now, 
a porous cell; the latter dispenses with the cell, 
and in its place uses a canvas bag. I dispensed 
with both, and had no partition between carbon 
and manganese and zinc. There is nothing gained 
in current by any alteration from the original 
cell. You will find the Grenet will work as well 
for bells as the Leclanché. You have only to 
keepthem clean and free from any accumulation 
of dust, and you will have no fault to tiud with 
the cells.— W. J. LancasTER. 


(47513.]—Dry Collodion.—If you have not yet 
obtained what you want, send another query, and 
I shall be pleased to help you. There are a score 
and more methods of making dry collodion-plates, 
aud if you will let me know what you wish to use 
them for, I shall be pleased to tell you the best 
process for you to employ.—W. J. LANCASTER. 


[47517.I Pumping Engine.—Such a query as 
this can be answered only by trial. If the pump 
were of the same dimensions in feet instead of 
inches, and other thiugs in proportion, it would not 
be diſlicult to calculate what it would do and what 
would be required, although even then the calcula- 
tion would occupy a considerable time. But what 
can anyone say of the power of a boiler 3iin. 
diameter, lft. long. of *‘ ordinary thickness, and 
with four inside tubes? Persoually I should say 
that such a boiler will not do the work ata pressure 
of lolb.; but really I don’t know, and don’t believe 
any one else does, without trying.— Essar. 


(47521.]—Monochord.—About the best size 
yeu can make a mouochord is 60in. by Gin. by tin. 
The 60in. is, of course, the length; the Gin. the 
width; and the tin. the depth. Make the ends out 
of liu. mahogany or birch, the two sides out of 
pine, Zin. with do well; and the top, out of 
three peces of veneer glued together in different 
directions; see that the glueing is well done from 
end to end of the pieces of veneer; then glue and 
screw the top on to sides, and have an 
open bottom, the two ends and two sides 
resting upon the table when in use. You 
will next make a scale in feet and inches, 
to run along one side of string, commencing 
with fixed bridge, and it is well to have a second 
scale on the other side with feet and decimal parts 
of a foot; this scale is much easier to work with 
than feet and inches. You must then have a 
second bridge, and this one a movable one. If you 
can get two pieces of hard wood for these bridges, 
do so: the hurder the better. Don’t put any 
bearers or anything else under the top board ; 
leave it entirely free except, of course, where it is 
fastened to sides. Yuu can have one, two, or three 
cords stretched at the same time, but one cord is 
sufficient to work with at a time. Get a series of 
cords from some musical instrument maker, and as 
to stretching. you can do this with a screw if you 
like ; but a weight over a pulley must also be 
used. I shall be pleased to give you any further 
information you may require.—W. J. LANCASTER. 


C Adjustable Resonators. 
—The tubes should be made of brass, and a good 
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fit must be obtained, smooth, and to slide nicely. 
All this can be done with but little trouble. The 
main thing is to get good tubing of the sizes you 
require. The tube should be three times its dia- 
meter in length when closed down, and the holes 
may be one-sixth of the diameter of end plate. Of 
course other ratios may be employed ; but I have 
found the above to be most satisfactory. The tubes 
need not be heavy; you may use tubing of 18 to 
24 gauge, the thinner tube, of course, for the 
smaller resonators. The outside of the tubes (not 
the aonig ones) should be polished and lacquered. 
You will have to determine lengths of resonators 
from lengths of waves of notes you intend using. 
—W. J. LANCASTER. 


[17523.]—Cuabical Revolving Mirror. — Look- 
ing-glass will do, of course; but what is the 
meaning of the question about size. If it is cubical 
any size will do, if all sides are of same dimen- 
sions.— J. T. M. 


(47523.]—Cubical Revolving Mirror.— The 
mirrors should be Sin. square, mounted in a square 
frame. You must use plate-glass, preferably thin, 
and the best kind you can use is that which is 
silvered with silver and not with mercury. It will 
pay you better to buy the glass ready silvered than 
to attempt to silver it. Build the framework up, 
not too heavy, and have a spindle down the centre 
of framework, on which it wiil rotate. You will 
also have to make a large wheel to a cord, 
which must go round a small wheel fixed on spindle 
of mirror frame. This multiplying wheel will 
enable you to get a good speed in the revolutions 
of mirror, and the greater the number of revolu- 
tions of mirror, so much further apart will tongues 
of flame appear from each other.—W. J. - 
CASTER. 


[47529.]— Electric Lamp.—There is no means 
of guarding the filaments except by controlling the 
current. You can surely get it to white incan- 
descence, and then see that your connections are of 
such a calibre that they will pass only a certain 
maximum strength of current. ‘ihese carbon fila- 
ments, when you get a really good one, will stand 
an enormous amount.—E. G. 


(47532.]—Medical Coil.—I must apologise to 
Mr. Wright that I missed his query, having 995 
just seen it while looking through the bac 
uumbers. A wooden bobbin with central hole for 
core will be best, and No. 16 c. c. wire will be too 
buiky, as you would have to use 1}lb. Use 3lb. of 
No. 22, and your coil will be about 3jin. diameter, 
when wound. You may, however, fit two wooden 
discs upon each end of core, insulate with asbestos 
paper, or writing-paper soaked in parafia, and 
then wind upon core.—FRED. WALKER. 


[47533.] — Secondary Batteries.—To Mr. 
LANCASTER. —l would not advise you to make an 
inner box of lead, but make merely a watertight 
box, and have sheets of lead in the usual way. You 
will tind the plates better in many ways, besides 
taking up less room than any cubical form, with 
cuttings, Ko.: the latter would be much more 
likely to hold the bydregen vesicles than the 
oxidised leaden plate. —W. J. LANCASTER. 


[47537.]—Musical Box —You must drive out 
the pins, and put new oues in; for which purpose, 
I suspect you will have to melt out the tilling of 
the barrel, as the pius are usually put in from the 
inside.— T. P. 


[475 l.] —OCoil. — To MR. Lancaster. — You 
should rather tind out cause of failure than add a | 
condenser; the latter will not improve it at all for 
medical purposes. You should first send the 


current through and test the lifting power of iron 
j 


0 
od 


wires forming core. You will soon find if anything 
is wrong with primary; then, if that is good, un- 
wind secondary uutil you find the fault. Most 
probably there is some part broken, or the insu- 
lation gone, causing the loss.—W. J. LANCASTER. 


[47512.] — Insects. — A ‘small white insect, 
which does not fly. but runs quickly,” is rather 
too vague. Probably, if you sent some specimens 
to one of the papers which answer entomological 
questions, you would obtain the name; or pro- 
bably Prof. Westwood, of Magdalen College, 
Oxford, would reply to a courteously-worded 
note, inclosiug specimens.—T. P. 


[47545.]—Dantell Battery.— No easy, accurate 
way. Lou want galvanometer, &c.—rather ex- 
pensive instruments.—J. M. 


[17516.]—Crystallisation on Metals.—The 
tinplate is crystallised by means of acid. I believe 
Mr. Wenham was toe first to invent a process, 
which is described in back volume. I don’t think | 
brass or auy other metal can be done that way; 
but you can put a splendid appearance on brass by | 
scraping up in short strokes (frosting), and then 
lacquering. Look in some of the opticians’ windows. 
and then try your band with a scraper—or au old | 
three-equare file, ground to a sharp edge, will do. 
— Essar. 


(47550.]—Dynamo,—To Mr. LANCASTEE.—Let 
me know whether an answer now would bo of | 
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use to you. I am afraid I have neglected you 
too long; but, if not too late, will be pl to 
help you.—W. J. LANCASTER. 


(47551.])—Coil.—_To Mr. LANCASTER —The core 
for such a coil should be lain. long and lin. 
diameter. The primary wire, two layera of No. 
12 silk-covered wire, closely wound aud insulated 
one from the other. For condenser use 70 pieces 
of foil 10in. by Gin., well insulated. Shall be 

leased to tell you anything else you may wish to 

ow. Well insulate the secondary, aud wind as 

carefully and closely as you can.— W. J. Lax. 
CASTER. 


(47552.]—Japan. —‘‘ Ontario’s” requirements 
are rather stringent; but perhaps the following 
will answer, although steam heat” is an un- 
certain factor. Black pitch and gas-tar asphaltum 
25ib. each, or really 50lb. of pitch; boil for five 
hours, then add eight gallons of linseed oil, 101b, 
each of litharge and red lead; boil again for several 
bours, and thin as it cools with 20 gallons of tur- 
pentine. N.B.—A really goca Japan cannot be 
made without asphaltum.—F. C. R. 


47553.] — Problem in Dynamics. — Could 
‘ Vesuvius” show that the result he arrives at is a 
necessary consequence of the conservation of 
energy ?- A. J. SMITH. 


47566.] — Spectacles.— Engineer sbould 
consult a respectable optician if there is anything 
special about spectacles for his work. If he is 
ahortaighted he wants glasses of a different curve 
to those necessary for long sight, and possibly the 
blue tinted ones may be better; but there is nothing 
injurious in the use of spectacles, provided they are 
properly adapted to the eye.—PRACTICAL PRINTEE 


[47502.]—Telescope.— Has it ever occurred to 
Mr. H. Bridle to perform an experiment which 
would enable him to answer his own question? 
Take a common double-barrelled opera-glass, first 
use both eyes, and then poe your hand over 
one without shutting it, and observe the distance 
at which you can read small print. The pair which 
you speak of is in no way equal to 3hin. The 
magnifying power is in no way increased by using 
two telescopes instead of one; and as to its capacity 
for showing fainter objects, it will be exactly the 
same in comparison with a single one as will be the 
capacity of seeing with naked-cye observation with 
two eyes or with one only.—W. G. P. 


47651.]— Examination of Malt, &o.—Enrri- 
TUM.— Line 2 from end, for ‘*0°5U of grape-sugar,” 
read 050.“ Line 14 from end. for such 
analysis,” read ' for each analysis.“ — J. C 
BELCHER. 


(47671.]—Institute of Chemistry Examina- 
tions.—l may add that the examinations of the 
Science and Art Department are held in connection 
with every class throughout the country in thespecial 
subjects taught to such classes; also (aud perhapje 


more von venient for Old Subscriber °’) a certain 
number (limited) can be accommodated at the 


Science Schools, South Keusington, by giving early 

notice, say, on or before olst March, to the secretary 

of department, aud forwarding at the same time 
au exim'nation fee of 28. bd. Advanced chemistry 

and advanced maguetism and electricity may be 
taken in the same year, us the examinations are cD 
different dates (such dates may be obtained on 
application to the secrutary of Science and Art 
Department iu month of April). Would strongly 
recommend Old Subscriber’? to obtain s copy of 
the Directory,“ which is very lucid and clear on 
all points, aud may be obtained for Gd. from 
Messrs. Chapman and Hall, Piccadilly, W.C.— 
F. G. S. 


47682. Electro-Magnetism and Magneto- 
Electricity. — Mr. Sutcliffe has mis dak en the nat ure 
of my query. 1 had not wished an historical ac- 
count ot the discoveries intermediate between those 
of Oersted and Faraday, buta proof of how, if tbe 
former had been acquainted with the principle of 
the conservation of cnergy, he could have at once 
deduced the discovery of the latter as a necessary 
consequence of hisown.—J. H. G. 


(47683.]—To Electricians, &c.—To Mr. J. 
SutcuirFe.—Thanks for your us Wer tomy query: 
but I do not quite understand how I am to cuonect 
up my 50 double- fluid Lichrowatecells to get the best 
effect. Am I to join every two zincs and every 
two carbons to make a battery of 25 ceils, and con- 
nect these 25 zincs to carbon, zinc to carbon, &c., 
instead of having 50 cells half the sizer Should 
the outside jars be half-full of broken carbon. and 
should I gain anythiug D putting a little mercury 
in the porous pots? S. H. SALT. 

17693.]— Printing Press- Fra otured Staple 
—' lhe following sketch will serve you. Put some 
pieces lin. thick and tiv. projecting ower cheek of 
fork 3; fit to your stalk first, an d drill holes into 
the plate and cast iron at 4, as large as you can, 
and deep for tapping ; countersink the plate right 
through, get some soft iron wire and serew both 
home ın the holes prepared, aud rivest up; then put 
your piece in and fix between, . und proceed the 


4 
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same way: now turn upon its face, and dovetail a 
piece right across the box 2; proceed with screw 
rivets as before, and rivet the dovetail upon edge. 
It must be made a tight fit, that in the last process 
it may not draw or break the rivets. File and 
finish off as best you can. I repaired a lever similar 


to that some years ago, and found some 14 years 
after that it was doing good work. The material I 
used for the job was portion of a stout pit saw. It 
should be steel; you cannot depend upon iron for 
such a job as that.—Jack oF ALL TRADES. 


(4,701.]—FPlatinum in Smee Cell.—It would 
be better than silver as far as the force generated 
is concerned, but it would increase resistance if as 
thin as the silver usually is. This would not be of 
much moment, as the metal resistance is only a 
fraction of the total. This subject is mentioned in 
my book. I consider the extra cost would be well 
cepaid.—Sicara. 


[47708.]— Cast-Iron Pipes.—To give the par- 
ticulars in detail asked for in this query would fill 
a page of the E. M.,“ and be of interest to but 
very few readers. Formulas for calculating weight 
froma given size and thickness, and for weight 
and thickness required to stand given pressures, 
are to be found in ‘‘ Molesworth’s Pocket Book,” 
and also tables of a number of sizes worked out. 
The usual commercial lengths and weights can be 
obtained by asking for a list from any of the 
founders, whose names can be found in the direc- 
tory. Lead required for joints ie, roughly speak- 
ing, about 1jlb. per inch size, i.e., for a Gin. pipe 
Tilb. This of course does’ not include the whole 
expense of making a joint.—M. F. 


[47714.] — Tests. — (Estimation of potash in 
KCrO, and K, Cr: O:.) — The querist might try the 
following method: — Take 1 or 2 grms. of the 
sample, dissolve in water, add a little acetic acid 
and an excess of acetate of lead, heat gently, filter, 
and wash thoroughly. Remove the excess of lead 
acetate from the tiitrate and washings by acidifying 
with HCl and passing anexcess of H:S. The solu- 
tion is now warmed, tho precipitate filtered off and 
tioroughly washed. The filtrate and washing are 
now evaporated to dryness with a little HINO;, the 
residue gently ignited, moistened with HCl, again 
ignited, and weighed. Dissolve the residue in 
water, add a concentrated solution of bichloride of 
platinum (as neutral as possible) in excess, and 
evaporate in a porcelain dish or a water bath nearly 
te dryness, taking care not to heat the water bath 
quite to boiling. Pour alcohol of 80 or 90 per cent. 
over the residue. Let it stand for some time, and 
then wash the residue that remains uudissolved on 
to a weighed filter, wash with alcohol, dry at 
212° Fahr, and weigh. Calculate this into KCl,deduct 
from the total chlorides; the remainder is NaCl. 
Now calculate each of there into K,O and Na,O 
(potash and soda). The above isa method of my 
own, and as I have only tried a few experiments 
with it, I cannot give any information as regards its 
accuracy.—J. C. BELCHER. 


(47717.]—Problem.—Let us write m in the 
place of 1 -+ r, und, therefore, we shall have 
n — 1 in the place of +; the equation will become 
1 + Oa — 12? = ani’, or i — dm + 10% — 10m? 
+ 5m = aw. Now, it will be seen that the only 
uncomfortable coeflicient (so to speak) is a, and it 
will consequently be most convenient to have this 
uncomfortable quantity in a term which does not 
contain the unknown; hence, we must divide by 
ind: the equation then becomes 1— 5% n + 10% — 
10% m + I Y = a; if now we change 1 into 
we get rid of the awkward fractions, and the 
equation becomes 1 — 5y + 10% — 10% + 5y' =a; 
this may also be written oy' — 10% + 5% + 5% — 
5% = a — l, and it is then seen to be the same as 
5 (y? — y)? + 5 % — %) =a — 1. Now represent 
1 — y by the letter p, and the equation is p? + 
5p = a — 1. This is evidently a quadratic, and 
can be solved in the usual way; the two results 
will be awkward expressions, containing surds, but 
let us represent the results by the letters ó and e. 
Then it is evident, since p is equal to b orc, that 
4* = is also equal to % ore. Hence we have two 
quadratics to tiud / and, consequently, we shall 
obtain four values of /. From these values of 7 
we easily tind the values of „ and thence the values 
of ze Since the original equation contained the 


fifth power of z there must be five solutions: I| get a means of valuing his manganese for 


have indicated how four are to be obtained ; the 
fifth involves a point which might be too abstruse 
for a novice, as the querist describes himself. I 
shall, however, be glad to deal further with this if 
the querist wishes, or if he will advertise his 
3 I will write to him fully on the subject.— 


[47732.]—Coil for Lighting Gas by Elec- 
tricity.— TO SIGMA. — The coil used for this 
purpose is a small ind uetion coil capable of giving 
a lin. or jin. spark. For this purpose the primary 
must not be joined to the secondary, but must be 
constructed carefully as a tension induction coil. 
Even a smaller spark than I have mentioned will 
serve, if carefully arranged; and the operation can 
be effected even with a spark from an electro- 
phorus—a system which was introduced a few years 
Bgo.— SIGMA. 


[47734.]—Microscope.—One word in addition 
to P. s' advice. When O. O.“ goes to Baker’s to 
see Zeiss's lenses, let him ask them to show him 
Seibert’s of corresponding powers at the same time, 
and uy the 1-lith, and be satisfied before purchas- 
ing. Seibert’s 1-16th at a much lower price will 
beat it hollow.—E. HOLMES. 


(47738.|—Analysis of Paint.—The oil might 
be estimated by treating a weighed quantity of the 


making chlorine (which depends upon the amount 
of MnO: contained in the sample), it may be done 


as follows (carbonates must, however, be first re- 
moved) :—Weigh out 4grm. or 5grm. of sodium 
oxalate; introduce into the tube B, along with 
2grms. of the ore and 1l0cc. of water; fit a little 
plug of wax in the tube C, pour some concentrated 
sulphuric acid into the flask A. See that the appa- 
ratusis perfectly dry weigh. Now gently incline 
the flask so that some Of the acid may run into the 
tube B, when the CO, will escape through the tube 
D, which contains fragments of CaCl, to dry the 
gas. There should be a small piece of cotton wool 


paint with ether, filtering, evaporating the filtrate | at F. When the gas ceases to come off, the re- 


to dryness, and weighing the residue. The water 
may be estimated by drying a weighed quantity of 
the sample at 212° Fahr., provided no other volatile 
substance be present.—J. C. BELCHER. 


[47743.]—Dtscharge of Egg-Shaped Sewers. 
—The first formula Etna ” gives is deduced from 
the elaborate investigations of the German mathe- 
matician, Eytelwein, and most of us will, there- 
fore, have to be satisfied that it fairly represents 
the discharge. Of course, if the discharge is to be 
calculated in cubic feet per second, the formula 


becomes— aT 
Q=35 V % = 


According to Hurst this value of Q is not go ac- 
curate as that derived from Neville's formula, but 
the former is best for bent pipes. I do not quite 
see why the above formula should not be satisfac- 
tory ; d represents the diameter of the large end. 
The area of an egg-shaped sewer is 1˙1597¼/“. The 
area of the part below the diameter d is 7674. The 
area of the part above d = 39274. The perimeter 
= 396194. The perimeter of the large eud to the 
diameter d = 2:394l5d (Hurst’s ‘‘Surveyor's 
Handbook). The dimensions given by Ema“ 
are correct.—C. H. ROMANES. 


(47756.]—Electro-plating.—There are a great 
number of galvanometers in use, and it is impos- 
sible to say which is the best. You will require 
two for your purpose; one to show the electro- 
motive force may be made with 4. of No. 39 silk- 
covered wire for the coil, and a light needle which 
with the current of five small Bunsens in series 
will be deflected to an angle of about 45°. Mark 
the detlection No. 5 on a paper circle fixed under 
the needle, take one of the batteries out of the cir- 
cuit, and mark the reduced deflection No. 4; 
remove the other batteries in succession, and in 
like manner mark No. 3, No. 2, No. l. Your 
galvanometer will then show the electromotive 
force of any battery suited for electro-plating in 
five powers. You can use eight cells Daniells 
instead of five Bunsens, aud make eight divisions 
if you like. The other galvanometer may be made 
with a piece of No. 14 copper wire 18in. long, bent 
into a ring of Gin. diameter, and a magnetic needle 
to deflect 45°. With the current of the five 
Bunsens, joined as one large battery, mark 
No. ö, as in the previous case, and graduate as 
before by withdrawing one cell ata time to reduce 
the surface. The use of these two instruments is 
as follows: — The degree of hardness or texture of 
the deposit is found by the fine wire coil galvano- 
meter, and the surface of copper suited to any 
given battery by the ring galvanometer. The 
amount of surface required for cach division you 
must find by trial, aud the size of the needles by 
making several and selecting those nearest what is 
required —J. SUTCLIFFE. 


[47757.]|—Manganese.— Impurities — Argilla- 
ceous matter, silica, peroxide of iron, calcium car- 
bonate, &c. There are many methods for the 
analysis of manganese ores. The total amount of 
manganese muy be estimated as follows :—lgrm. 
of the ore is dissolved in HCl, filtered, and bromide 
added; when this has dissolved, add chloride of 
ammonium, and then ammonia in slight excess, 
Heat the solution for some time, filter, wash, 
ignite, and weigh as Mn,O,. If the precipitate 
contains iron, it may be removed previous to the 
precipitation of the manganese, by precipitating as 
basic acetate with acid ammoniurtn acetate, or the 
precipitate may be dissolved in HCI and estimated 
by colour test with potassium ferrocyanide. 
l ree that the querist hes signed himself 


mainder of the acid is allowed to run into the tube 
B, the flask gently heated and allowed to cool. 
When the apparatus is perfectly cold, the plug C 
is removed, aud air drawn tkrough the tube D 
at E; the plug ia now replaced, and the apparatus 
reweighed: the loss in weight equals COs. The 
quantity of MnO, is calculated as follows :—If 44 
of CO, = 43°5 of MaO,, what does x quantity of 
CO: found. The quantity thus found, multiplied 
by 40, equals the quantity of MnO, in the sample. 
—J. C. BELCHER. i 


[47758.]—Carbolic Acid.—Carbolic acid may 
be estimated in disinfectant powders, in the absence 
of lime, as follows:—Heat 20grms. of the sample 
in a retort of hard glass, and collect the oily dis- 
tillate in a graduated cylinder; the number of co., 
multiplied by 5, equals the percentage of carbolic 
acid. It should dissolve in caustic soda. ‘‘ Dis- 
infectant?” will find a very good method for deter- 
mining the above in Mr. A. H. Ailen’s ‘*‘ Commer- 
cial Organic Analysis,” Vol. I. The process is 
rather too long to describe here.—J. C. BELCHER. 


47762.]—Smee Cell.—To ‘Sraxa.’’?j— The 
difference in E. M. F. would be very slight. Size, 
however, does affect E.M.F. in these cells, because 
of the reduced force due to hydrogen coating, and 
the difference would depend upon the amount of 
current drawn from the cells. The strength of 
acid has little effect upon E.M.F., buta good deal 
on the internal resistance, and, it may be added, 
still more on zinc consumption. SIGMA. 


[47767.]—American Loco.—The Eames loco- 
motive, which ran from Leeds to Doncaster in 
March last, was on view, I suppose, at the Alex- 
andra Palace about July 20 last.—Inon Horse. 


47768.] — G. N. R. Engines. — In reply to 
«H. W.,“ I beg to give numbers of 5ft. single 
engines. At King's Cross, 54, 53, 94; Peter- 
borough, 7, 8, 22, 48, 69, 98, 221, 545, 549, 663, 
605; Grantham, 60, 62, 93, 95. 2, 3, 5: and at 
Doncaster, 33, 34, 47, 1, 546, 517, 548, 550, 664, 
662; and there are also two others, I believe, 666 
and 667. The above were the stations a month or 
two ago, and, therefore, may not now be quite 
correct. I may state that the G. N. R. have had 
just lately 20 tine 6-wheel coupled goods engines, 
by Diibs and Co., just delivered; the numbers 
begin with 730.—Inon HORSE. 


(47773.]—Voyages in Small Craft. —One 
of the most interesting accounts of a long voyage 
in a small craft is the Voyage of the Forlorn 
Hope,” written by Mr. Jefferson Stow, and 
published in Adelaide, South Australia. It is an 
account of a vovage in a small open boat, from 
Port Darwin in North Australia, round to Western 
Australia.—H. B. T. S. 


ſ47776.] —- Reading the Morse Code.— From 
a MS. index I gather (for I have not the volume by 
me) that your querist will find sume serviceable 
information on pp. l4, 231, and 278 of Vol. XXII. 
of the E. M.,“ aud if he will look through the 
index of that vol. he may find other mitter of 
interest to himself (as indeed he will in all your 
volumes). PLONI ALMONI. 


[47785.]—Bisulphite of Lime in Beer.—Take 
some of the beer, and heat gently with HCl, and 
observe if there is any smell of SO: (odour of burn- 
ing sulphur). Now take a fresh portion of the 
sample, add HCl, and put a strip of filter paper, 
dipped in potassium bichromate, in the mouth of 
the test-tube: heat gently, Wen if SO, be present 
the paper will be turned green, owing to the 
foi mat ion of Cr. Oà.— J. C. BELCHER. 


[47801.] — Beolification,— By adding dilute 


„ Chlorine,” and if it is his object to! HCl to the partly-saponitied oil you can obtain 
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the fatty acids. You may recover some of your 
oil, as it is only partly saponified, by treating 
with hot water to dissolve the soap, when any 
excess of oil will rise to the surface. — J. C. 
BELCHER. 


£47805.]—To “Jack of All Trades.“ — These 
toys are for everlasting cropping up, and it is diffi- 
cult to come to any conclusion as to whet is oe 
do, and so we have nothing to work from. at 
class of tubular boiler do you intend to user A 
Cornish or multitubular, at 401b. per sq. in., you 
might possibly be able to drive an Sin. screw and 
10in. or 12in. pitch. Your boiler, if Cornish, shell 
10in., 2ft. long, interior tube for firing 6in. But 
these things are difficult to fire, and a better ar- 
rangement can be made in a multitubular boiler, 
according to nee you have at your command.— 
Jack OF ALL TRADES. 


17808.]— Telephone.— Tou had better try a 
pair of boxwood bobbins; wind them with an ounce 
of No. 36 silk-covered wire, and see that magnet is 
as close to armature as possible without touching, 
and see that all connections areright. Ithink you 
will find a much better result.—A. K. CHISLE- 
HUEST. 0 


[47810.]— Heating Soldering Irons. -A cop- 
per bit, I presume, is meant. See one of Ripping- 
ille’s batchelor’s stoves for cooking, price lus. 
ey run about Sin. or 9in. square, and 12in. high, 
with around hole in the top for kettle, with venti- 
lators on the four sides; a square lamp under- 
neath, with a 2in. or 2}in. wi To a stove like 
this add a miniature waggon-tilt, about 2,in. 
wide, and as long as the round hole will take it; 
place it down in upon the baffle-plate inside, and 
pass two or four wires across it to lay the iron 
upon, about Ijin. from the plate. There is nothing 
you will get cheaper. When well regulated, they 
consume about a pint of petroleum in 11 hours for 
one penny, and do good duty.—Jack oF ALL 
TRADES. 


(47812.]—Hydraulic Cylinders.—These re- 
quire a mixture of close metal. and should be cast 
on end, base at bottom, and sufficiently long that the 
spongy top can be cut off. A porous cylinder can 
be made to stand pressure by standing with a weak 
solution of sal-ammoniac in, and, when emptied, 
exposed to the action of the atmosphere. But the 
sweating is not always proof that it is leaky, as I 
have seen a perfectly ught cylinder running a 
stream of water outside, which is the cold caused 
by the circulation of water inside, condensing the 
humid atmosphere outside.—J ack OF ALL TRADES. 


47813. — Transit of Venus.— My reasons for 
suggesting the Southern Port Royal Mountains as 
a suitable site for a telescopic observation of the 
transit of Venus, are these:—its easy access from 
Kingston—viz., a ten-mile drive across the plain, 
and from six to 10 miles horseback ride to get at 
either Flamstud, Bellebur, Bloxburgh, or Hope. I 
should prefer the former, as the nearer and the 
most suitable. At each of these places is a good 
residence, on a small plateau, at elevations varying 
from 2.500ft. to 3,500ft., and the mountains abut- 
ting the plain very closely. Moreover, they are 
clothed in a mantle of green, sufficient to prevent 
the radiation of heat from interfering with first- 
class definition, and not so dense as te cause the 
rapid formation of rain-clouds as the Blue Moun- 
tain range does, some ten miles further back. The 
gentlemen who reside there will, no doubt, do their 
best to accommodate a few gentlemen on an occa- 
sion of that sort for a night or two if required. A 
more hospitable class of gentlemen can scarcely be 
found than used to be met with in Jamaica, and I 
have no doubt, it is so still. As to provisions, they 
may be taken from Kingston; but I think they 
may be obtained of the peasantry on the properties. 
Conveyance can be obtained also at Kingston, to 
drive across the plain to foot of mountains, if 
Flamstud be selected, 10 miles, then horses can be 
had to ride the remaining six miles, and negroes to 
rar ea instruments, and by no means expensive. 
Clothing should be a suit or two of light wool— 
say, of the tweed kind; an umbrella to screen the 
sun’s rays; and the lightest of all mackintoshes to 
throw over shoulders if caught in a sudden down- 
pour. Temperature on the plains, from 80’ to 90“, 
at Flamstud not much over 70°. On the plains, 
there are, prvbably, not more than 20 days on 
which rain falls in the 12 months, and on those 
mountains referred to, probably 40, and princi- 
pally confined to the ramy seasons—viz., the end 
of May and Obtober. But on the Blue Mountain 
range and its northern slopes, the forests are 
dense, and the rainfall almost daily. After transit, 
u peep at the glorious panorama spread on every 
hand must not be omitted, and, if agreeable, a cup 
of real mountain coffee may be taken, neither of 

which will be easily forgotten.—S. B. 


{47815.]—Thermopile. —I can only answer the 
question approximately, as I have not at haud 
I think the luv 
iron and copper plates would only give about one- 


much ipfcrmativn off the subject. 


fifth the E. M. F. of Daniell cell, As to relative re- 


sistances that would depend on the size of the cell. 


pre 
adding an excess of MgCO, to some HCI, filtering, 
and to the clear filtrate add a solution of sodium 
silicate; filter, and wash the precipitate.—J. C. 


should 
cold to impress its shape, heat to cherry red, and 
plunge into the impression, cooling the lead with 
water. But were I in your place I should heat | will 

the following results to have been obtained :— 


The force of a bismuth and antimony couple would 
be more than five times as great as that of iron and 
copper; but the quality and physical condition 
of the metals would largely atfect the result.— 


SIGMA. 


[47816.]—Silicate of Magnesia.—You may 
magnesium silicate without a furnace by 


BELCHER. 


[47819.]—Electrical.—The reason your Gris- 
com motor does not turn is probably because the 


springs do not touch the commutator at all points 
o 


the revolution, or else they are set across at 


right angles to their proper position. The remedy 


is to e the springs press hard, or to alter their 


position. The bichromate battery will not work 
more than three or four minutes on a short circuit, 
suchas heating wire, &c., but will run a motor 
engine much longer ; the quicker the engine goes 
the longer the battery will drive it. 
worked an electro-motor continuously three hours 
without a porous cell, but it was specially made 
for the purpose. A bichromate battery as commonly 
made is not suited to produce the electric light, for 
which the cells should be very large size. 


I bave 


Your 
6-cell battery will only show a spark between 


carbon points, or light a toy incandescent lamp for 
a minute or two when it is new charged. 
effect is most constant when the zincs are not 
amalgamated, and the following solution is used: 
—Water, one quart; bichromate of potash, 1}0z. ; 
sulphuric acid by weight 240·. 
more economical to amalgamate them.—J. SUT- 
CLIFFE 


The 


It is, however, 


[47822.]|—Temperiog.—To harden in lead you 
ə block of lead, drive the tool into it 


my tools cherry red, and harden in urine, work 


with a very slow speed, and use oil of turpentine, 
or paraffin oil, as a lubricant to the tool. I know 


this proceeding will cut chilled iron, and I don’t 


think your hubs are harder than that.— FRED. 
WALEER. 


(47823.|—Drinoks.—I this week heard Mrs. 


Lucas, of London (a good authority on temperance 
matters), recommending the use of hot water as a 
substitute for alcoholic beverages of all kinds, 
saying also 
individuals who had adopted it, during the last few 
hee found it fully satisfactory and efficacious. 


that she knew of several cases in which 


(47823.]—Drink.—The following is a recipe 
given by a medical man :—Liq. ferrì perchlor, 2 
minims; chloroformi, 1 minim; infus. quassia, 
6 drachms; to be taken twice a day before meals. 
I have many other recipes, recommended by medi- 
cal men and others, suituble to the various condi- 
tions of persons suffering from drink-craving, 
which I should be very glad to send “M. P.” 
privately if he will communicate with me. Cocoa 
is often found beneficial.—A., 16, New King- 
street, Bath. 


[47824.]—Fuller’s Mercury Bichromate 
Battery.—To H. Srooke.—I can hardly suggest 
cause of failure in your case, as all my cells work 
o nDe. well. The porous pot may be too 
hard, for this is a very frequent defect, which is 
just as frequently overlooked. Sometimes, too, 
the acid is put in with the bichromate, and the 
water afterwards added: th:s is a mistake, as it 
causes the bichromate to deposit on the bottom of 
the cell in a hard cake, when powdered bichromate 


is used ; bat if stirred up the next morning the cell 


ought to go on with a moderate amount of work 
for from two to four months. The following are 
the maker's instructions, to which I work. The 
zinc isin the porous pot and the carbon is placed 
in the jar. To charge: Place in the jar about doz. 
of bichromate of potash and 40z. of sulphuric acid. 
In the porous pot, in which zinc stands, place loz. 
of mercury, adding about a tablespoonful of 
acid ; then fill up both the jarand the porous pot 
with water, The battery should then work well; 
but should the tint of the solution be found to have 
Se from orange to blue potash must be 
added. If the colour remains orange, and yet the 
battery fails in power, add three or four ounces of 
acid, removing at the same time some of the solu- 
tion from the porous pot, refilling with water 
only. When the contents of porous pot turn 
blue, replace a portion of it with water. Keep 
porous pot and outer jar nearly full of liquid. 
These ure all the instructions required. With 
regard to the Leclanch¢ cell, 
pot must be somewhat deteriorated 
two years’ constant use. 


peroxide of manganese? And as you say the sal- 


ammoniac is pure, I cannot account for the failure 
If that 
is good, as well as the zinc and carbon, there should 


otherwise than that the pot is worn out. 


be no cause of failure. Your carbon had not, 


the porous 
after 
I presume the porous 
pot has been repacked with crushed carbon and 


perchance, become in any way coated with zine?— 
H. Srookk. 


[47830.] — Plating Solution.—To determine 


free sulphuric acid ın presence of a sulphate, the 


following (Girard’s process) is said to be the only 


direct method which can be relied on. Evaporate 
on the water-bath very carefully to dryness and 
exhaust the residue with absolute alcohol. This 
removes all the free acid. The alcoholic extract is 
then mixed with water, and heated until the alcohol 
is evaporated off ; the resulting liquid, which con- 
tains the whole of the free acid, can then be 
analysed gravimetrically, or titrated according to 
the acidimetric method. The following is a good 
method of gravimetric analysis :—In the first place, 
the volume of liquid originally taken for analysis 
must be noted ; we will suppose it to be a decilitre. 
The liquid containing the free acid is placed ins 


beaker, two or three drops of HCl added, and the 


temperature raised to the boiling-point. The lamp 
is now drawn aside and solution of BaCl, is added, 
drop by drop, until it is in excess—that ie, until the 
precipitate having subsided, a drop of BaCl, poured 
dowu the side of the beaker causes no turbidity. 
When the precipitation is complete, the beaker is 
covered and set in a warm place for a few hours. 
This is to allow the BaSO, 
aod more granular, 
through the filter. 

very carefully 
precipitate is then washed cautiously four or five 
times with hot distilled water, allowing all to pass 
through each time before a fresh quantity is added. 
The precipitate is dried on the filter and trans- 
ferred to a weighed porcelain crucible, the filter 
being burnt and the ash placed in the crucible. 
The crucible is now heated cautiously with the lid 
on for two or three minutes, and afterwards at 4 
red heat for ten minutes: it is then allowed to 
cool in a desiccator, and weighed. 
this to give very accurate results. 


to become denser 

otherwise it would run 
The filtration is conducted 
on a Swedish filter, and the 


I have found 
The calculation 


then be made as follows. We will supp: 


Grammes. 
Crucible + lid + BaSO, + ash = 15:37ł 
Crucible + lid = 14212 
BaSO, + ash = 116 
Allowing for wt. of ash, say “O02 
BaSO, = 1716 
What we wish to estimate is the SO,. Now, the 
atomic weight of Ba = 137:1 : S = 32: O = ib: 
whence SO, = 96 and BaSO, = 233:1. Therefore, 
SO, = so = ‘477 gramme. And we ther 


fore find that the solution contained ‘477gm. ci 
free acid in each decilitre, or 4°77 grammes fe 
litre. —C. HARRIS. 


[47833.]—Coil.— After each layer or helix bs 
been wound that requires a power, the top d. 
bottom coil alternately should be laid bare of 
cotton, or insulation, and the power wire solderd 
to it, then pushed through its hole in the base of 
coil, then go on winding; the insulation of the 
connection need not be remade if the wire is well 
insulated in the next helix or luyer.— FRED. 
WALKER. 

(47840. ]—-Microscope.—I am sorry I cannot gire 
a full answer to this query, as the volvox isa most 
ater aing subject. I learnt from Mr. Ingpen, of 
the Hill, Patney, who makes them a special study, 
and is always pleased with specimens, that 81 
certain periods of their existence they lose thes 
cilia and that beautiful network, and also are not 
always in an active condition, requiring certai: 
conditions to bring them into activity. I have s 
learnt that rain and sunshine are essential. I have 
not found any this year.—JOUN ALEX. ÜLLAR, 
F. R. M. S., Eufield. 


47810.]—Microscope.—Very mary specimens 
of Volvox are without the cilia and reticulations.— 
E. HOLMES. 


[47843.]— Acoustics. — On referring to any 8.0 
work on the subject, A. E. T.“ will see that the 
material composing the case exerts no influence où 
the pitch of the note, the only alteration being 4 
slight change in the quality of the sound. If th 
wooden sides of the violin be replaced by steel, the 
note will remain the same; but the tone will not be 
so rich and mellow.—Tam O' IAN TER. 


47843. Acoustics. This is a very interestt22 
question. I am at variance with old ideas, how 
ever plausible they seem, but more especially when 
they quote finality. The column of air sas neces: 
sary for a violin, not for the piano. Curious, but 
true, say the masters. If I take a violin without 
the sides the column of air is there, aud it will not 
act with the strings so well; and if I remove th 
back the air is still there; it won’t resonate at all. 
Apparently, when I inclose so much nir, 122 cubi: 
inches, the sound gets stronger without go 
amplitude of vibratiou. However, I must N 
two or three days for the best results. Why: 
Ay, there's the rub. Wby do old violins 9 


Seer. 8. 1882. 
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better than new? Ia it because they are more 
uniformly consolidated’ Metal organ-pipes will 
sound, but not an iron or steel fiddle, yet the column 
of air is there. My advice to those who want to 
know is to experiment and try and hunt this fox to 
earth. Mind you bow the soundboard the right 
way.—FIDDLER. 


[47844.]—Tricycle Riding.—There is certainly 
none of the danger suggested to be feared in 
tricycle riding. Tne world is infected just now 
with people who fiud danger in everything. The 
most sensible answer I think I have ever read in 
the E. M. is that (No. 47735) at p. 601. What 
with Dr. Richardson, who objects to our having a 
small amount of curtain at the heads of our beds 
to keep off the abominable draught from doors and 
windows, or to prevent the sunlight waking us u 
at un y times on a summer morning, and 
those who won’t let us eat meat, or salt, or tea, or 
coffee, leaving the greater part of us nothing to 
drink but filthy water that has come through miles 
o£ lead piping, life would certainly soon not be 
worth living, Mr. Mallock! I would suggest that 
all these people who have nothing to do but to 
make themselves miserable in this way, should be 
transplanted, with Dr. Richardson and Sir Wilfrid 
Lawson at their head, to Ireland, to make a king- 
dom of their own.—F.R.C.S. 


[478H41.]—Tricycle Riding.— The tendency to 
hernia in any exercise is not increased solely by a 
general strain on abdominal muscles, unless the 
position of the thighs is such as to cause the abdo- 
minal rings through which the intestine escapes, to 
be relaxed at the same time. This would be the 
case on a bicyole or a tricycle, if the machine were 
not large ge for the rider to avoid raising the 
thigh to a right angle with the body. In sucha 
position the rings are relaxed, while the exertion is 
still causing tightening of abdominal muscles, and 
therefore pressure on intestine. The old bone- 
shaker” bicycle did this. The large modern 
machines do not, as the rider does not raise the thigh 
to a greater height from the full stretch of the leg 
than the modern short crank and upright position 
necessitate. Have the seat of your tricycle raised 
to such a point that at the highest your thigh does 
not come up more than 7 or Sin., from the perpen- 
dicular. Sit upright for the same reason, and you 
need not fear that tricycle-riding will cause hernia 
any more than other exercises. The intestine is 
supported from the upper and back part of the 
abdomen by the mesentery. If you bend your body 
down you to some extent lose this support; if you 
bend the thigh close up you relax the rings ; if you 
strain and tighten the abdominal muscles in your 
exertions all at the same time, you are in the most 
favourable position for the escape of the intestine 
through the rings—in other words, a hernia. I 
have ridden both tricycle and bicycle in medical 
practice for years, and can speak from experience. 
—DBAREG. 

[47844.]—Trioycle Riding.—I am acquainted 
with tricyclists afflicted with rupture who find they 
can dispense with their trusses when riding. 
Violent falls or awkward dismounting from a 
bioyeie might cause rupture, but I have never met 
with any cases. The former are not likely to be so 
severe, and the latter should not exist at allin con- 
nection with the tricycle.—A SURGEON. 


(47846.J]—Electro-plating.—The small portion 
used of nitrate of mercury is of no consequence. 
The use of it is pernicious. Do not dabble about 
in it with your hands, but geta bit of stout cane 
about din. long, seal the end for handle with a hot 
iron and rosin or beeswax, and wet the other end 
and hammer it to a pulp for a fine brush; use 
this to apply a strong solution of cyanide of silver 
tu cyanide, anda very small portion of nitrate of 
mer ; first cleanse with lime and potash, then 
apply e above. Dip in hot water and transfer 
to bath direct.—JAck or ALL TRADES. 


[47846.] Electro-plating.—As the comeing of 
silver covers the nitrate of mercury completely, I 
do not think any barm can result from its use. 
When this is not used it becomes neces to 
deposit copper on some articles before the silver will 
adhere.—H. STOORE. 


[47847.]—Electro-plating —I should say that 
the deposition was too re Reduce your battery 
power, and try again. ou also appear to have 
left the article in the solution too long.— H. 
STOOEE. 


[47847.]—Electro-plating.—Perhaps you have 
too much battery power, or your spoons may not 
be clean. Rub the surface to be plated with a 
piece of water-of-Ayr stone, and waterwash in 
clean water, and put them wet into the platin 
bath. Read my letters on plating again, an 
attend carefully to all the directions there given; 
but do not let the battery power be too great at 
first. The white, frosted appearance is all right, 
but I think you coat them too quickly at first. It 


is impossible to tell exactly the reason of your |G 


failure unless you give more particulars.—Os. 


1 Replating Worn Steel Pickle 
Pork.— This must first be plated with copper. 


root. 
of this is 3 /, or 0:7in., a very reasonable thick- 
ness, unless the head of water be 

per first part of 
ALMONI. 


example should stand thus :— 


[47849.]— Strength of Pipes.—‘‘ Glatton ” has 


taken the arithmetical mean, instead of the mean 
proportional. 


To get this he must multiply to- 
gether the dimensions given, and extract the square 
Thus, 24 x , = 4, andthe square root 


over 350 feet, as 


t Glatton's' rule. — PLONI 


[47849.] — Strength of Pipes. — Glatton”’ 


quite misunderstands the second part of Rankine's 
rule. A “mean proportional” means a geome- 
trical mean, and not an ari 
t‘ Glatton”’ has supposed it to be for his 24in. 
pipe. For a pipe of this diameter, Rankiue’s rule 
gives: 


etrical mean, as 


Thickness 


V24 X 1 48 
0°707in., 


vi 


or nearly fin., which would be a reasonable“ 


thickness.—J. E. GORE. 


[478419.]—Strength of Pipes.— The arith- 


metical mean has been made use of by Glatton "’ 
instead of the mean proportional, as intended by 
Rankine. 
proportional between A and C and B? = A C, or 
B = 
and !/,, will therefore be about 7in. With a head 
of water of 300ft., or a pressure of 130ib. on the 
square inch, this would give a strain on the metal 
of about one ton on the square inch, which is about 
what cast iron will safely bear; but in practice the 
pipe could be made lin. tbick. A good formula 


being thickness = l., V diumeter.— M. I. C. E. 


If A: B:: B: C, then B is the mean 
AC; the mean proportional between 24 


[47849.]—Streneth of Pipes.—“ Glatton’s”’ 


24 x i 
48 


which he can work out for practice. To give a plain 
illustration: The mean proportional between 48in. 
and 1-48in. is lin., lin. being 48 times 1-48in., and 
48in. bein 
between 12in. 
and 1-48in. is in.; and by the 


48 times lin. The mean proportional 
and 1-48in. is ŝin., and between 3in. 
latter part of the 
rule given, lin., żin., and g in., will be the thick- 
nesses required respectively for a 48in., a 12in., and 
a din. pipe. The meaning of there being two parts 
to the rule is this. A pipe must have a certain 
thickness if there is only sufficient pressure on the 
water to fill the pipe; this thickness is given by 


the second part of the rule, which is so framed as 
to give the thickness requisite to resist pressure up 
to a certain point, beyond which the first part of 


the rule comes in to provide the increased thickness 
required to resist the extra pressure caused by an 
increased head of water, which pressure increases 
in direct propor on to the increase in the head of 
water. Now, to look at this first part of the rule. 
Supposing that pressure of water in feet means 
h of water in feet, the rule, as given by 
‘‘Glatton,’’ seems to me to be inadequate to make 
provision for this increased pressure, as this 

of the rule would not, in the case of a 24in. pipe, 
come into action until the head of water had 
reached over 350ft.; if, however, we suppose that 
in transcribing the rule 12,000 was put for 1,200, 
the first part of the rule would come into action, 
in the case of a 24in. pipe, when the head of water 
reached about 36ft., and would from that act pro- 
vide for the increased pressure caused by an in- 
creased head of water. The practical working of 
the rule is as follows. A 3in. pipe should have 
according to the second part of the rule, a no 

thickness of 25 or jin.; this would not be in- 
creased by the first part of the rule until the head 
of water reached 100ft.; after that the thickness 
of the pipe should increase in direct proportion to 
the increase in the head of water; so that with a 
head of 200ft. the thickness should be °6 or jin.; a 
6in. pipe should have a normal thickness of about 
36, which would not be increased until the head of 
water reached about 7lft. ; a 12in. pipe should 
have a thickness of 56, which would not increase 
until the head of water reached 50ft.; a 24in. pipe 
should have a thickness of about 7, which would 
not increase until the head of water reached nearly 
36ft. ; and so on—the greater the diameter of the 
pipe the lower the head of water at which the 
thickness should be increased by the first part of 
the rule; but in every case, when once it began to 
be increased, it would increase in direct proportion 
to the increase in the head of water to the pressure 
of which it was subject. I hope that the above 
will make plain to Glatton the principle on 
which the rule in question is framed, as well as the 
method of using it. I cannot refer to Rankine's 
book to see if I am right in my conjecture that an 
a has crept in in transcribing the rule.— 


(47850.]—Sensitised Paper.—May be kept 
unaltered for months in a dry atmosphere. For 
this purpose it is convenient to keep it in a box 


Copper solution made by adding a solution of pot. | with a false bottom, beneath which is placed a 
cyanide to sol. of cop. sulphate; wash the precipi- ini 
tate, and dissolve in pot. cyanide; use a copper 
anode. —Os. 


vessel containing dried calcium chloride, which 
will absorb all moisture present. The box should 
be kept tightly closed.—C. Harris. 


(47854.J—_Reaping Machine. — About 10 per 
ceut.—JacK OF ALL TRAD#S. 


47855. — Gas- Engine for Dynamo.—This 
query should read 4 h.-p., and not 14 h.-p. gas 
engine.—B. M. S. 


147955.) — Gas- Engine 


for Dynamo. — 
„B. M. S.“ would have 


lenty of power in his 
14 h. p. gas- engine to work a small dynamo to give 
6 or 8 incandescent lights. Such a dynamo could 
be obtained for £20.—A. J. JARMAN. 


147858.]— The Berliner Violin.—I have re- 
ceived a letter from Mr. Berliner advising me that 
I shall not get his violin for a week or two, owing 
to the long-shoremen’s strike. He, however, has a 
new addition to submit, which increases the ten- 
sion without destroying the elasticity of the sound- 
board. ThisI can say nothing about till I hear 
the sound. Mr. Fennessy will excuse my earnest 
desire, but I want him to brace his string support 
from the front, instead of tying it to the button. 
Some arrangement from end of finger-board and 
through the bridge might be sufficient. Mr. Fryer 
will perceive from these efforts where weak violins 
fail; it is because the tension is not maintained 
throughout, though the tail-piece is attached as 
usual, yet the wood has not been p adnate in 
thickness to suit the lower notes, e original 
Berliner resonator produced or allowed more elas- 
ticity, but did not provide for an equivalent 
tension. You will all be pleased to know how it 
is done when the instrument arrives.— FIDDLER. 


(47859. ]—Dirty Oi].—Pat in a few gallons of 
strong hot soda-water, and well agitate two or 
three times; let it settle. Then make a hole in 
the side of tank as near the top as you can, and 
insert a pipe. Place a pipe from another tank with 
cold-water within an inch of bottom, and let the 
water in quietly. Your clear oil will overflow into 
whatever you like to place to catch it in, and it 
may be used for lubrication. — Jack OF ALL 
TRADES. 


47862.]J— Painting and Gilding Wooden 
Letters.—If the querist requires the letters to 
show up well on a black ground, he may paint 
them over with a bright red „pans say vermilion, 
and gild only the face of each letter. Paint the 
letters first. Let the paint get thorougbiy dry. 
Afterwards apply the gold size to face of each 
letter. When tacky, apply tbe gold leaf. When 
dry, varnish over with good pale varnish. If done 
in this way, the sides of the letters will appear red, 
and the face of the letters being gilded, will show 
up well on a good black ground. The sides of the 
letters may also be gilded, if preferred. Either 
way will, no doubt, answer the requirements of 
the querist.—G. FRYER. 


[47864.)—Chemistry Examination.—I have 
always found Dewar's Organic Chemistry to 
contain all the matter required for the second stage, 
ied XI., of the Science and Art Department, 
published by Collins and Sons, 2s. 6d.—F. G. S. 


[47865.]—Utilisation of By-Products.—Save 
in a cistern, and convert it into sulplate of ammo- 
nia—a valuable manure.— Jack OF ALL TRADES. 


[47865.]—Gas Products.—The ammonia liquor 
can be used diluted with water upon grass and 
vegetables. It must not be used strong, as it con- 
tains substances which will kill vegetation. The 
best way to use it is to distil it from a boiler with 
sulphuric acid; after a time add a little lime to the 
boiler. The liquor obtained is sulphate of ammonia, 
and may be used as a liquid, or evaporated and 
crystallised. It would not be safe to mix the 
liquor with offal for a manure.—S1GMA. 


[47867.] -Magnetic Sands.— The N.Z. Titanic 
Steel and Iron Company, formed in 1873, to smelt 
the iron-sand at Taranaki, N.Z., has been wourd 
up. The result of atrial in August, 1876, was 
three tons of pig-metal, at a cost which proved 
that it would not pay to work. Another company 
has been formed lately, who have bought the piant, 
and are to commence work next month.—NEw 
ZEALANDER. 


[47870.]—Desmids.— Various recipes are in 
use for media by which the natural colours of 
deemids, alg, &c., may be preserved. Every man, 
of course, has his own hobby, and it is hard to say 
what is really the best medium; but, I believe, 
“H. A.” will find the following all fairly good :— 
1. Acetate of aluminium 1 part, distilled water 4 
parts. Said to be v good for preserving all 
vegetable colours. 2. Deane’s compound :—Gela- 
tine loz., honey 50z., water 50z., spirits of wine 
10z., creosote 6 drops. 3. Ralf’s liquid: - Bay 
salt J grain, alum 1 grain, distilled water loz. 4. 
Glycerine jelly. Very favourite medium :—Gela- 
tine loz., glycerine 6 ms, camphorated apirits 
of wine {oz. Soak the gelatine in cold water, then 
dissolve by gentle heat; when nearly cold add a 
very little white of egg, then boil white of egg 
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sets, filter through fine flannel, and add the 
glycerine, which should be previously mixed with 
spirit; mix well. When wanted stand in jar of 
boilirg water. The great 1 to fluid media 
for mounting is that the cells are apt to leak; I 
always make it a rule to stand wy slide-boxes 
vertically (like books in a book-case,, the slides 
being thus kept horizontal, leakage or settlement 
of the objects is, to a large extent, obviated.— C. 
HARRIS. 


[47878.)—Electro-Gilding.—All parts of the 
work on which the gold is not to appear must be 
covered with shellac varnish, the points of contact 
with the wires must not be covered, and if this is 
arranged on some plane or flat surface the gold can 
be removed with a little rouge.— 0s. 


47883.]—- The Vicar of Bray.’’—In the 
“ Beauties of England’? we find that his name 
was Simon Symonds, 3 a benefice in the 
reigns of Henry VIII. and the three succeeding 
monarchs, and dying in the forty- first year of 
Queen Elizabeth. fn the Mirror of March 26, 
1831, you will find this and other information, as 
wall as the song.—A. E. BANNISTER. 


(47883.J—The ‘“‘ Vicar of Bray.“ — The cele- 
brated *‘ Vicar of Bray’? was Simon Aleyn, a 
Canon of Windsor; he held his benefice of Bray 
for 48 years, from 1540 to 1588; he was a Papist 
under Henry VIII., a Protestant under Edward 
VI., a Papist again under Mary, and a Protestant 
under Elizabeth. The song is said to have been 
written by a trooper of dragoons in the reign of 
George I. The tune is much older. — G. J. H. 


(47883.J—The ‘Vicar of Bray.“ — D' Israeli 
gives in his Curiosities the following para - 
graph, but does not, unfortunately, give the name 
of the parson in question :—‘‘ The Vicar of Bray, 
in Berkshire, was a Papist under the reign of 

Henry the Eighth, and a Protestant under Edward 
the Sixth; he was a Papist again under Mary, and 
once more became a Protestant in tho reign of 
Elizabeth. When this scandal to the gown was 
reproached for his versatility of religious creeds, 
and taxed for being a turncoat and a changeling, 
as Fuller expresses it, he replied: Not so neither; 
for if I changed my religion, I am sure I kept true 
to my principle, which is, to live and die the Vicar 
of Bray! H. STOOK E. 


UNANSWERED QUERIES. 


— . — 


The numbers and titles of queries twohich remain unane 
wered for five weeks are inserted in this list, and if still 
unanswered ure repeald four wecks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their sellow cohtributors, 


47301. 
47806. 


Division Plate. p. 388. 
Slide-Reste, . 


Model Electric Railway, p. 481. 

To Mr. Lancaster, 454. 

Tennis Balls, 484. 

Sphitung Stene, 481. 

Inspecting Weights and Measures, 454. 
Hay Parn, 181. 

Quickest Railway Run, 4S4. 

Dutch Rh- nish Locomotives, 481. 
Wear of Brake Blocks, 455. 
Self-Acting Feed to Planing Machine, 455. 
Photographie Lens, 185. 

Valve Motion, 455. 


47199. 
47512. 
47511. 
47516. 
4752. 
47325. 
17526. 
75H. 
475389, 
473500, 
475864, 
17505, 


A Novel Clock.—The American Watch Com- 
pany of Waltham has forwarded to the head- 
quarters of the United States Signal Service 
Bureau at Washington, a novel clock for the use of 
the service. The case is made of brass, of suflicient 
height to allow the swing of a pendulum one metre 
in length. The case is made perfectly air-tight, 
and has been constructed in such a manner that 
the air can be exhausted and the mevement run in 
a vacuum, thus avoiding the variations incident to 
atmospheric changes. A very ingenious electrical 
attachment has been aflixea to the movement, 
whereby the clock is wound as it runs, thus over- 
coming the variations usual when the mainspring 
is fully wound or partly spent. The manner in 
which this is accomplished is by alternately break- 
ing srd closing an electric circuit, and using the 
motion thus obtained and the power of the 
electrical current in re-winding the spring by means 
of a worm and other mechanism, which is 80 
graduated as to motion that the winding keeps 
exact pace withthe running. The slightest varia- 
tion from this is shown on a delicate indicator 
attached thereto. 


AN exhibition of electric light appliances, with 
especial regard to the artistic side of the question, is 
announced to be held at Munich from September 
10th to October Sih. 
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47881. Removing Copal Varnish.— Would 
some of the readers of the “ E. M.” inform me by what 
menns copal varnish can be removed froin teak and pine 
wood? I have a boat which has been in use for several 
seasons and varnished each year. 
restore the original bright colour of the wood, if possible; 
but iny attempts to do thia by using steel scrapers and 
sandpaper were not successful. — Evern. 


(47885.)—Turbine Pit.—I have got a turbine, and I 
intend giving it a new footstep, but will have to puta 
dam in at tail race, and pump water out, which I intend 
doing by stearn-puwer, as the shatting 5 in.) the turbine 
drives will be running (20 revs, per min.) over top of pit. 
and J intend using un Sin. pump. What speedshould] 
drive it at, and size of pulleys should I use,and how long 
will it take to empty it? The pit is 16ft. by 18ft. by 6ft. 
The last tiine it was pumped out it took four mon 13 
hours, I am told, with a common Sin. or 10in. plunger 
pump.—A TenrLas. 


47886. - Pumps. — What size of suction-pipe and 
valves should a 30in. pluuger pump have, and what 
speed should it go at, and oblige IA Dulvkk. 


{47897.)—-Hot-Air Engine.—Will some corre- 
spondent kindly give sketeh cf a hot-air eng ine to pump 
a small jet of water 2ft. high? I want the enyine to be 
as small as possible, as I have very little space. Also, 
please give dimensions of force-pump, and oblige.—A 
SUBSCRIBER. 


1 French Locos.— Can Mr. E. C. Gobert 
oblige with the details of the outside eylinder goods 
enuines of tke Chemin de Fer de l'Ouest -N. W., 
Ealing. 

47889. —Linen Bleaching. — Will any reader 
kindly tell ine the ingredicuts und quantities for bleach- 
ing new shite linen, as I cannot get it white enough for 
the purpose I require IX a Fix. 


47890. —Lathe Flywheel.—I am fitting up a 
rough lathe (Sin. centres) for wood-turning, and as I 
cannot conveniently get an iron tlywheel, I will be glad 
of dimensions for wooden one: diam., weight, width and 
thickness of hoop, &c., also, diam. of pulley fur lathe 
mandril ?—Gro. H. 


47891.1—Engine Query.—In D. K. Clark's 
„ Modern Locomotive ” 1 tud a paragraph which ass-rts 
—* That the compound movement of the valve produced 
hy the combined action of two eccentrics. . . . . . 
The distribution is, in fact, that which would be due to 
the employment of a simple eccentric having an equal 
levyth of travel directly connected to tbe valve. us 
the mystery of the hnk-motion, if it ever existed, is ex- 
plained ” (vide p. 109:. In Fornecy’s * Catechism,” 
p. 18%, I find quite a different opinion expressed ; and 
having consulted a friend who has had great experience 
in various workshops in different parts of the world, he 
gays that it is zenerally acknowledged that the“ vibra- 
tion of the link ’’ has a great influence on the valvo- 
motion. The vibration being caused by the motion of 
de back eccentric while working in forward gear, and 
Vice vers’. It must be understood I allude to working 
expansively, say, cut-off at 50 per cent. of stioke. I 
would, and so would many of our readers, consider any 
information on this subject a great favour, indeed, as it 
is a knotty subject.—TRipLe-VaLve. 


(47S02.)—Pianoforte Hammer Covering.— 
Wul Mr. Davies kindly oblige me with the proper way 
to cove. hammers and uow to prick them ?—Nouvicg. 


{47503.1—Cement for Gas-Stove.—Will any 
skill d realer kindy say what is the best cement to make 
the flue connections of a gas-stove perfectly air-tight, 
while at the same time not giving oil any odour or dele- 
terious exhalation I- X. 


47891.I—Steinheil's Eyepieces.— Would any 
correspondent who has actualty tried une of these for a 
telescope e.p. kindly report result! I should also like to 
kuow if they are obtainable in Eogland. The form, 
though not the optical principle, suggests the resemb- 
lance to a Coddington lens imbedded in a Stanhope lens. 
The latter I remember trying as an eyepiece many years 
ago: but if I remember right, the effect was to produce 
s good deal of distortion.—aA. S. L. 


[47895J—Pole S8tar.—To F. R. A. 8."—Will 
P. R. X. S.“ please inturm me whether a transparent 
diap!.mem with a circle marked on it could be fixed in 
th- tinder of a telescope so that, when pointed to the 
Pole, the Pole-star should, in its revolution, constantly 
coincide with such circle. If so, what diam. would such 
circle have to be in a tinder magnifying, say, six times! 
I fear the eld would be tvo small; but if it could be 
applicd, some such arrangement would form a convene 
ro method of getting a portable equatorial into position 
ENB. 


1478900. Photographic.— Will Mr. Lancaster be 
gouil encuch to reply to the following queries /—Drap 

LACK.—What is the best dead black for the inside of a 
camera and slides, and also for the brasswork of the lens! 
— BLICK PArERn.— What is the best way of preparing the 
dense black paper put between the sensitive plates in 
the dark slides 2—EsLarGevests.—What apparatus is 
required for making enlarge ments on gliss and on paper 
and what are the best processes? I want the means of 
making enlargements from the quarter-plate negatives 
taken With the very excellent cheap apparatus adver- 
tised by Mr. Lancaster in the ©“ E. M.” I know the 
erat bar a not acquainted with the practical dodges! 
—il. B. 1. 8. i 


[417597.-—Cleaning Engravings.—Can any of 
our readers teil ine how to wake a solution which will 
remove dust, dirt, and ilyspits from an old engraving 
without injuring it ?-J.W. J. 


(478¢8.1—To Art Students.—I shall be much 
obliged if any artistic correspondent can inform me 
whether there is any landscape by the old Dutch painter, 
Camphuysen, in any of the public picture-galleries in 
Londoa, or if not, where one can be seen to compare it 
aoe ai alleged original in the writer’s possession.— 


I am anxious to 


SEPT. 8, 1889, 


[47899..—Ladder.—I have a new ladder ft., and it 
has got twisted so bad that it is almost unsafe for any 
poa to go upon. Could any of our readers tell me 

ow to cet it straight! It is used indoors, and is hung 
on a wall horizontally when not in use. It has also two 
iron rods through it.—SruzP LE Jack. 


[47900.]}—Weather-Glass.—A short time apo | 
made a weather-glass with potassium nitrate, ammonium 
chloride, and alcohol of 94 per cent. Thee kind of 
weather-glasses are, I believe, very well knuwn. Pair 
is indicated by the substance rising to the top of the 
tube. Now I should be very glad if Mr. Lancaster, or 
other correspondent, could tell me the reason of mine 
not giving the above indication previous to rain! Ls the 
alcohol too strong or too weak? Are those made with 
potassium nitrate, ammonium chloride. and proot 
spirit better than the one referred to! Any informatun 
will greatly oblige.—J. C. B. 


[47901.]—Bath-Pipes.—I am haviog a bath at the 
top of my house supplied with hot water from kitcher- 
boiler. The position being awkward, I ehnll have great 
difficulty in getting iron pipes to conduct the hot water— 
would lead pipes do?! They are much easier fixed ; but 
Iam wanting to know if lead would stand the hot water 
circulating in them. Height of bath from boiler and 
circulating cistern Bit. I lave the lead pipe qin. by me. 
— CoUNTRYMAN, 


|47902.]—Preveating Silver from Tarnisbing 
—How and of what strength is the solution of bypusul- 
phite of soda mnde which will, as stated in No. 9%, 
p. 544, prevent silver from tarnishing : ought water or 
spirit be used to dissolve the hyposulphit. !—Storp. 


(47903. 1—_ Submarine Telegraphy.— Would any 
reader inform me what are the qualifications necessary 
for entrance into the above service, or any informabon 
relating thereto I— EpixA. 


(47904.)—Thorough Bass.—Could any reader 
kindly recommend me the bert books on thorough bus 
fora beginner! I know something of music as regards 
playing, and I now wish to study the scientific part. II 
anyone can mention some elementary and easy buck, 
he will greatly oblige.—Muasictay. 


(47905.]—Legal.—To Mr. FRTDRK. “‘Wernrarirc.— 
Below is an extract from my stepmother’s will: shall! 
be obliged to pay 10 per cent. legacy duty! The wil 
dors not provide for the paying off the mortgage out of 
the p-r-onal estate. There is no actual transter of money 
only that of the mortgage deed.—** I hereby appoiat 
trustees and executors of this, my will, upon trusta fol- 
lowing—viz., upon trust as to a mortgage dobt of £1. 
secured upon premises belonging to my sep-0, 
Richard Mechrin Harris, situate near amt Joko's 
Bridge, Coventry, for the absolute use and benelt of the 
said R. M. H., und to be transferred to him acord- 
ingly. — R. M. H. 


(4798.J—Noteson Dynamo-Ma chines. In no 
15 I tind it stated that for the best results to be got ont 
of a dynamo Ri should be somewhat greater than R -~ 
Ri, 2. where R i; the resistance of the wire on the ted- 
magnets, and R, is the resistance of the wire on tbe ar- 
mature. In an American publica ion just received then 
is a design for a small hand-dynamo, id which the nis 
ance of the fleld-magnets is given as 1'9 ohm, aod i 
resistance of the wire on the armature as “ ohm. Ty 
armature is of the I type. Is this ratio of reÊiatars 
correct, or ought it to be resistance of Held -magnet win 
1'9 ohm, and of armature wire about 2-2 obras, areri- 
ing to formula 1˙9 + 2˙5 2 = 22. This information wll 
greatly oblige, as I am not askiog for the rake of contr 
versy, but for the purpose of a correct knowledge of tke 
trical machines and theories.—G. JESLEY. 


(47907.}—Problem in Co-ordinate Geometry. 
—Astraizht line (length =/+ 7) moves with its HL 
on the circumferences of two circles (radii r. b+ 
tance between centres 00’ 2,0]. What is the eus 
to the locus of the point P dividing the line mto two 
parts, / and “! (0 to be taken as axis of r, and tb 
point where P meets it as origin. I muy add that the 
equation in the particular case where? -“ and = 
7 (ck ＋ % ＋ „ — 1 — „), ＋ % (xP yi T 
d?)* = 4 d „1. — A. J. SMITH. 


47978.) - Tricycles.— Can any of ours ” suggest 2 
method of attaching a seat at back of Coventy Rotary t 
carry cight or nine stone weight! I have the seat wbich 
I had with machine, and which is replaced by a sade 
ard Arab spring. —BENEDICT. 


147909..—En gineering.—Will some of your ennn- 
eering readers kindiy recommend me some guod works 
to read for an exum ination in the following subjecs — 
Marine engineering, including harbour, duck, ses. und 
reclamation works; and hydraulic engineering, includmg 
water supply, sewage and irrigatiun.— THETA. 


47910. —EFlectrie Clock.—I have bought a secund- 
band neomplete electrically driven clock. The cvek- 
work and the electric magnet are right, but the contict 
breaker will not work, and either the breaker is inenm- 
plete or I have made the pendulum-red wrong. Tb: 
contact-breaker is a piece of watch-spring fixed stoat 
midway from suspension of pendulum and magnet. 48“ 
rests on a platinum point. Inthe centre of this pneg» 
amall pendant which the pendulum- rod touches asit 
vibrates, but without breaking contact: Tafermatioa 
how to repair this breaker, or to make a simple vac tò 
slide Da AES and forward, will be esteemed a farutl. 

J.C. 


[417911.]—Photo-Zincography.—In the “E.M” 
for June 16 last, reply 46771, there was given a process 
for preparing a zinc plate for printing from by the use of 
a photographic negative. There secincd one or two ut- 
vious inaccuracies in this which were pointed out ths 
next week and correction solicited ; but no replies bare 
yet appeared. I now learn that this is being worked >y 
two or three firms both on zine and stone. The zinc cas 
be used either for typography or lithogiaphy, Can «ay 
readers of the E.M.” oblige by ering a col rect me 
for eather or both of these 1—P. L. T. 


ure Turning Taper.—Is there any quick way 
of turning flshing-rods taper in the Inthe | Is there anf 
way of running a cutter of some sort along the roi t.a! 
would open or close as it went from one end to the ois, 
ge am to give the right taper —Fisn. 


KEPT. R, 1882. 
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747918. Eleotrio Bath.—Will some reader kindly 
tell me how to make a ba 


th like thore used by the late | 1,000 gallons of water per minute, 


[47930.— Raising Water.—I have a 3ft. fall of 
I wish to utilise thia 


Dr. Caplin, of Baker-street, and now in use in several | power by raising as much water as possible to a height of 


towns. The followisg is a rough description of a Baker- | 80ft. above the 
in a brightly- | largest quantity that I can raise, and 
containing warm water, to which | doing it, whether by ram, waterwheel, or turbine, and 


treet bath :—The patient was p 
g ed copper bach 


d of fall. I should like to know the 
the best way of 


been added some particular acid; he then placed | how to proceed in the construction of either 1—T. A. G. 


his hands on a bar (covered with wet flannel) which ran 
across the bath and the electric current began imme- 
diately to pass through his body. Now what I want to 
know is this: Must the bath be of copper, what is the 
kind and size of the battery ured :. what is the 
name and quantity of the acid put into tue water; is tre 
bar connected to the positive and the bath to the nega- 
tive pole of the battery, or vice versa ; and lastly, what 
is such a bath likely to cost! The above information is 
wanted to enable an invalid who has received great bene- 


fit from a course of baths to have a bath fitted up at onLooped Figures by Gearing, 
home. The writer will be much indebted to any one should be raised from bed 


Leet, }Makiog Miners’ Boots Waterproof. 
an any brother-reader infurm me of anything that 
will make boots waterproof! My employment (under- 
ground miner in a colliery) necessitates a deal of 
travelling in the water which contains a deal of ochre, 
which destroys the boot-uppers in a very short time.— 


47982.]—Looped Figures by Gearing.—To 
“J. L. Would J.L.” kindly state, in his next article 
e height that lathe-head 


to allow it to oscillate ? 


who will kindly give the desired information.—Avo | Whether it is necessary to make an; alteration in height 


Revota. 


(47914. ) -L.B. & 8.0. Fn gines.—Can any London 
reader give the names und classes of the following Nos. 
of engines on above railway !—83, 6, 7, 17, 28, 44, 45, 73, 
75, 101, 102, 104. 200, 205, 208, 210, 212, 231, 233, 245, 216, 
248, 252, 253, 255, 269, 260, 272, 273, 279, 285, 286, 288, 289, 
291, W3, 294, 298, 303, 330, $33, 344.—SYDENHAN. 


47915.]/— Centre of Gravity Problem.— Find 
centre of gravity of three equal rods, A B, AC, and A D, 
in the same plane and diverging from the point A, each 
of the angles B A C and C A D being 30°.—-F. G. 8. 


47916.|— Midland Tank Engines. — Would | cut up the pork it spoils ; an 


of slide-rest ? Whether the quadrant arm for holding 
change-wheels of spiral apparatus would be sufficicat 
with en arbor instead of 5 scond mandrel on which the 
sleeve might be placed for holding the geared wheel when 
revolving ? Also, does the disc work against the rubber 
or the geared wheel? I assume the latter. What 
amount of eccentricity should be given to the diso 7—An 
AMATEUB. 


(47983.1— Refrigerating Meat.—I have to kill 
pics all the summer, but ain in a small manufacturing 
town where but little pork is needed until towards the 
week end. I need everything except the pork, but if I 
if I leave the pigs uncut 


“ Camomile ” kindly state what brakes are fitted to the | up until I have sale for the pork I cannot cure the sides; 


dew classes of Midland engines he mentions? Also 
what brakes have the Midland 780 and 1,252 types of 


so I want a simple and economical chilling arrangement, 
and shall be grateful for any help. I have engine-power 


tank engines! How many of tbe 800 and 890 classes of | and plenty of room, but as I only expect to escape loss 


M. R. engines are ia existence ?— A Driver. 


(47917. ]—Voss Induction - Machine.—Wonuld | men 


Nr. John C. Frank (20419) or some other reader of the 
„E. M.“ kindly give full instructions for making a Voss 


elechical machine with dimensious I— W. J. 


without adding much to profit, it must be an arrans e- 
t that would not be costly, as my trade is limited. 
What would be us ful in this respect would also help me 
to cure my bacon and hams with more certainty ; and as 
there are muny ia our small towns in the same position 
as myself, any hints given to me will be largely circulated 


(47918.|-Maclaurin’s Theorem —If etz (3 — 7) | through your columns, and in view of the present high 
er- £ — 3 be expanded by Maclaurin’s theorem, the | price of meat would be a publie benefit.—Anx.ous Ix- 


4r? 


tirst term is — A 

Will some reader kindly show me why this term is nega 

ue I get the same result with a positive. —C. H 
MANK?. 


(17919.}—South Kensington Training.-—I have 
been selected by the Science and Art Department asa 
student in training in Physics (Part I.). Would some 
one give me an outline of the work I hall be set to do? 
What text-book would be mast serviceable, and whether 
there will be more than one examination during the 
W oo other hints would be thankfully received .— 


” (Todhunter’s Diff. Cal.” p. 96). QUIRER. 


147934.]J—Induction Coil Failure.—Will Mr. W. 
J. Lancaster, or any other electrician, kindly give a new 
subscriber some information regarding induction coils ? 
I have made one as follows :—Core, z in. bundle of No. 18 
soft iron wire, and Gin. long; primary consists of 6ez. of 
No. 19 doable cotton-covered wire, making four layers; 
secondary consists of 100z. of No. 80 silk-covered wire, 
making layers. I insulated well every layer with 
paraffined notepaper, and made a tube (between the 
primary and secondary) of brown paper 1-16in. thick, 
and then paraffined it well. The core was also soaked in 

,and I am sare the insulation is complete. I 
ave a battery of four cells, consisting of copper, zinc, 


47920.|-Westinghouse Brake. Would our and blue vitriol, which gives a strong current; yet I can- 


Be cotrespondent, Mr. Stretton, kindly tell me why 
the A une pinos of the above brake on the L.B. and 
S. C. Ry. bave all been fitted with stop-cocks! They may 
be necessary, but awkward resultes might happen if one 
waa left unturned near the engine.—Avu Revorr. 


(47921.)—Brake Trials.—Will any kind reader be 
good enough to furni-h me with a short list of the brake 
trials which the Midl.nd Company made between the 
years 1870 to 1875, that is, previous to the Newark trials, 
Siving, if possible, the date, name of brake tested, and 
where the trials took place - that is, if they were not all, as 
I believe, tried upon what we know as the Newark 
ground or the race-course, as we call it’—A DRIVER, 
Mem. A. Ry. S. 


(47922.)—The Parker-Smith Brake. —H aving 
heard that the above-named brake bas now been made to 
perform the Board of Trade requirements, and that it is 
proposed to try a train fitted with it on the Nortu- Wes 
tera Ry., I shall be glad of any description of the same.— 
à Driver, Mem.A.By.3. 


[47923.]—Polishiag Speculum.—To Patien- 
TIQUE.” — I have polished a Sia. speculum by Prisma- 
tique’s * paper method, but tind that I get a wavy rur- 

This is evidently not due to iasufficient grind ink, 
aa the polish is perfect all over the surface. Can 
oblige me with the reason and the remedy 1~ E. C. A. 


(47924.|—Electro-plating.—What weight of silver 
should be deposited on the following articles to give a 
durable coatiog, such as is called A 1 quality 1 Tea- 
epooos, deseert-spoons, table-spoons, cream jugs, half- 
pint mugs, salt-cellars, &c.—J. F. A. 


(47925. — Electric Engine.—I wish to make a 
small model electric engine. I do not wish it to drive 
anything, but only want to make it to show such things 
can be made.— El. x CI HñIcIAN. 


147928.J— Street Medical Coil._—To Mr. Las- 
Caster. — Will you please answer Mr. F. Rowe’s query, 
17325, in No. 902 as soon as possible, as I am waiting for 
tre eame information, and oblige - MEDICAL Colt. 


_ (47927.]—Electric Time Signals.— Will some 
ingenious reader kindly tell me how to make and fix a 
contact to my eight-day dial clock (not striking) that will 
cause an electric bell to ring at tue following hours— 
vız., S a.m., 830 a.m. ; 1 p.m.,2p.m., 5 p. m., 5.30 p.m., 
and 7.30 p.m. ?—TIMEKEEPAB. . 


[417925.—Magic-Lantera.—I want to make a large 
limelight magic-lantern with Aim. condens rs. Will 
me leader please give the curves, refractive indices, 
distance between lenses, diam. of stops, &c., for con- 
denses and o.g.“ s! I cannot find what I want in all that 
hes been given in back numbe.s. <A small sketch would 
greatly oblige.— Pook AMATEUR GLASSGRINDEK, 


(47929.|—E-rnest’s Coil.—May I ask Ernest to 
zive a more detuiled account of the construction of the 
secnadary, especially o! the mode of wrapping the wire 
in the spaces formed by the dises! Am I right in sup- 
Tising that there is no insulating layer of paraflined 
paper between each layer of wire! Is it too much tousk 
I. ra rough sa&etch of the secondary wirh tte diss shown 
hereon? Finally, will ** Ernest’? be so obliging as to 
ap into simpler language the condenser capacity — 


not get the coil to work at all. I unwrapped the coil and 
took off one layer of the primary, but with no better 
success. The coil will not work a emall contact-breaker 
Ihave on a small bell. Consequently, I desize some 
advice. Have I proportioned the wires properly? The 
primary bobbin is 5jin. long, the secondary 4j1n. long, 
and diam. of whole coil is 11m. I shall be highly pleas-d 
if any kind friend will volunteer to give me advice, or 
tell me where I may be wrong. Please tell me, also, bow 
to make a simple contact-breaker or spring !—Gero. W. 
Tea, Pittsburg, Pa., U. 8. A. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


A Novelty in Foundry Practioe.— Herr G. 
Ahlemeyer describes in Glaser s Annalen a new 
system of melting iron, and at the same time in- 
corporating in it scrap, wrought-iron, &. The 
inventor is Herr Ibruegger, a well-known engineer, 
who has built one furnace at the Michelbacher 
Hutte, at Michelbach, Hesse- Nassau, and another 
at the works of Julius Meyer and Company, at 
Norden. The cupola is supplied with blast through 
two sets of tuyeres, one above the other, there 
being eighteen in each set. The tuyeres or ports, 
which have the form of a vertical slot, are directly 
connected with a circular tuyere-ring. The 
particular feature of the cupola is, that 
the bottom is a slightly inverted arch, 
which is pierced by two openings through which 
both blast, or rather imperfectly-consume 8 of 
combustion, and the fluid iron can flow. Below it 
isa small chamber in which the iron collects. It 
is heated by the gases: forced downward from the 
cupola above, which are supplied with the neces- 
sary air for combustion by a special tuyere 
leading from the main blast-pipe. This cham- 
berat the same time serves for pre-heating 
scrap, &c., which need only be pushed into the 
bath for dissolving it. Of course, it is well known 
that considerable quantities of scrap can be used 
by directly charging in any ordinary cupola; but it 
is claimed that in this case there are economy of 
fuel and a ter facility in making sharp, strong 
castings and a purer metal. The best iron for 
this purpose is suid to be inferior pig, like No. 3 
Middlesbrough, holding considerable silicon and 
little manganese. To it from 40 to 50 per oent. of 
scrap, &c. may be added. The total consumption 
of fuel is stated to be 10 per cent. of the weight of 
the product. 


THERE are now in France 52,520 steam-engines, 
of a total force of 3,341,000 horse-power, whereas, 
in 1850, the collective horse-power was only 22,025, 

and in 1854, only 36, 263. 


CHESS. 
——oo—— 


Art Communications for this department must be 
addressed to the Chess Editor, at the office of the 
Exo.ise Mronawmio, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCLXXIX.—By J. K. Zıx. 


f 


White to play and mate in two moves. 


PROBLEM DCCLXXX.—By G. Hume. 
From the Boy’s KATE Tbird Problem Tourney. 
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P White. 
White to play and mate in two moves. 


BoLUTION to 775. 


White. Nack. 
1. Kt to K 6. 1. P takes R (a). 
2. P to K B 5. 2. ything. 
8. Mates acourdingly 
(a) 1. K takes R (b). 
2. R takes P. 2. thing. 
8. Mates. 
4 0 0 88 (b) 1. Anything else. 
5 2. Anything. 
3. Mates. : e 
BoLUTION TO 776. 
White. Black. 
1.QtoQR8. 1. K moves. 


2. Q mates accordingly. 


NOTICES TO CORRESPONDENTS. 


Correct Sor. riovs to 775 (but main variation 
omitted) and 776 by Schmucke; to 771, 772, 773, 774, 775, 
776 by G. Hume. 


G. Hon. — Thanks for the problems. 
from you again soon. 


A NEW paper recently s' arted, entitled Youth, offers 
prizes for the best set of verses from 8 to 14 lines on 
Chess. They may be comic or serious; and must be 
posted to the Editor, 172, Strand, not later than Nov. 
tet, This paper supplies a want long felt in giving a 
literature connected with Chess of a character lighter 
and more chatty than is usual. 


We hope to hear 


Every Workman connected with the B 
Trades requiring a Situation should advertise in “ THE BUILD- 
ING NEWS," published every FRIDAY, price Fourpence, 
at 31. Tavistock-street, Covent-garden London. W.C. 

“THE BUILDING NEWS " is the Principal Journal, repre- 
senting Architects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing “THE BUILDING 
NEWS " every week at his Club or Coffee House. He will find 
more ‘* Lists of Tenders’ for new work in it every week than in 
any simular paper, and can thus icdge where work is likely to be 
had. He is also especially invitea to make use of“ Intercom- 
munication’ if he wants know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
ad vertise in the paper when he wants work. 

The charge for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 
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ANSWERS TO CORRESPONDENTS. 


— 2. — 


% AU communications should be addressed to the Epitos 
of the Eworish Mucuamio, 81, Tavistock-street, Covent 


arden, V. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for sd- 
dass of manufacturers or correspondents, or where 
tools or other articles caa be purchased, or replies giving 
such information, cannot be mser'ed except as advertise- 
ments. 5. No question esking for educational or scientitic 
information isunswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded ; and the names of correspondents are not given 
to inquirers. 

„ Attention is especially drawn to hint No. 4. The 
555 devoted to letters, queries, and replies is meant for 

e gen- ral good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual in‘erest, and which, if not advertisements in them- 
selves, lead to replies which are. The dixpenny Sale 
Column“ offers a cheap means of obtuining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, Sept. 6, and unacknowledge 
elsewhere :— 


TarasuisGg Machs E.—Enquirer.— Ditton.— Electi ic ian. 
—D. W. N.— E. - G. L. Addenbrooke.— Clyde. - R. G.— 
C. G. W. — P iematique.— Jus. Galloway. — F. R. C. S. — 
Moulder. -A. H. Su iaton.— C. Richardson. — T. Bolton. 
—W. R. Strange. — R. IIealy.— W. S. Brown. Tried.— 
W. E. K.—W. Morris, E. fing. — W. Bar on.— F. E.— 
An Old Rea er. -A Down Me cnanic.— Engine Fitter.— 
Practical Metal Envraver.—Silversmnith.— Dubious.— 
J. D. B.—X.—J. M. L. - Amateur Gard. ner.—A. B.— 
A. E. Moores. 


A NEW VOLUME. 


Tne last number was the last of volume XXXV. Readers 
willing to oblige us ty recommending ours“ to new 
subscr.bers should do so now, “when a new volume is 
commencing. The index to Vol. XXXV. will be pub- 
lished in the number dated Sept. 22, and ceses und 
bound volumes will be on sale shortly atter. Reade s 
desirous of making up their sets for binding the past 
volume are r commended to do so at on.e, as the back 
numbers soon uun out of print. 


C.H. R. (Youcantry the effect of u to sun and 
air, but it is doubtful if aus th ug els- will do any good 
You might ove power it with te oiher scent. 2. Yuu 
must wait until it wears off. You should ventilate 
thoroughly.)—Drittee. (Moisten the drill-point with 
turpentine, in which a piece of camphor has been dis- 
solved, and turn the work ove: betore going right 
through. Any good drill; athree square tile ground 
up at the point answers well.) — LI B. 4. (Spons, 
Charing-cross; but see a letter in this number.)— 
J. k. H. T. (Cannot spare spice for any question abont 
perpetual motion. See Mr. Dircka’ book on the sub- 
ject. You will find something about it there.) Ti- 
ESTE. (You will find much information on the subject 
in recent back volumes, and any of the respectable 
boat-buildi tu ms would build a suitable craft.)— 
Procress. (About 20. Yes, but it would be better to 
build specially.)—Srupent. (see the papers on the 

man in last two volumes.) — C. F. A. (Try again. 

modifying the arrangement of the carbons.) — S. E. O. 

(Merely a sum.) - OE IJ A Fix. (Multi ly XO by 900, 

and divide by 97.20.) — W. E. (Se- p. 436, No. 559, for 

coupler for harmonium; or p. 275, No. 557; p. 146, 

No. 552.) — Tour. (Measure the crank centre to 

centre, and twice that will be length of stroke. Mean 
ressure of steam in cylinder can be found only by the 

indicator.) Ad Anl. (Many books give analyses of 

such things. A little une published by J. and A. 

Churchill gives many, but not much is known of the 

chemical composition of the last-named.)—@. B. T. 

(When the valve cluses, the resistance to the motion of 

the piston is the air within the case, and is clearly just 

as much as if the piston were exposed to the whole 
weight of the atmosphere. Besides that, there would 
bea great deal t friction about, as even the pistons 
would have to be air-tight.)}—Esaiverrx. (According 
to Mr. Brudenell Carter (sce his Eyesight, Good and 

Bad ’’) th- re is little choice as to the material; pebble is 

harder, that is all. The important thiag is having the 

spectacles properly adapted to the eyes.)—HaJasa. 

(Several recipcs in back volumes.) -I X OEC TOR. (Several 

tiwes in back volumes. See any of the textbouks.)— 

G. SroxikR. (You will find such a table in Mr. Sprague’s 

book, or in No. 317, p. 9%; but it is calculated for pure 

copper. The thickness varies, and the quality, too, in 
ordinary wire, so that the resistances are only approxi- 
mate. B. W. G. In his a reaistince of 4°1346 oums per 

1,000ft. ; B. W. G. 20, 64003; B. W. G. 86, 165˙62.) -A 

Dsivegn Ap Maunßzg, &. (Greshum’s automatic 

vacuum brake, illustrated on p 108. last volume.) — 

NOoBGT. Gokb N. (Sce ' Hints“ No. 4 5 

Joux Woop. (See the indices of recent volumes. 

Avex. Coox. (There are several, we believe, some 

fsirly effective, out the economy here is so small or in- 

visible that bandwerk is generally preferred.) —Yousu 

Mecuayic. (Several recipes in back volumes. See 

reply 47737, p. 601.) W. L. O. (You do not say what 

sort of machine it is; but to. hill-climbiog you want it 
geared su as to gain power. Refer to the index of Vol. 

XXXIV., and you will ud that there was a long dis- 

cussion on the subject in that volume. )—BLACKSMITH. 

(Illustrated many times, mos“ recently in No. 905. 

p. 4681.) G. H. D. (We must refer you tothe back 

volumes. Many tel phones have been described.) — 

Cursometer. (If your receipts say one quarter’s 

rent,“ you area quarterly tenant; but we suspect they 

read three months’ rent,” und that being the case, in 
the abseoce uf sny proper agreemcat, the letting would 
probably be held tu be munthly, tue actual time of pay- 
ment having nothing tə du with the question. You 
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can remove the lock, because that is attached by screws, 
but the other things appear to have become fixtures.” 
It is impossible to say, without knowing how they are 
attached to the premises.)— 8. B. (It is peculiarly a 
caso for examination by a surgeon.)—M. A. Gaag. 
(You must advertise for itin the usual way. We do not 

ublish the addresses of correspondents.) —AceEscy. 
PA the information is :equired for purely business pur- 
poses, it must be put tə him professionally ) — 
Anxious. (There is no other way than to seek em- 
ployment at an electrician’s; but what inducement 
would he have to engage you 1 Do you understand the 
subject 1) — W. H. R. (The plaster was not govd—pro- 
bably the common stuff used for walls. You had better 
purchase proper porous pots.)—J. M. See pp. 315, 
337, 362, last volume.)—Asxious Fatits, Newport. 
(You will have to bring an action, unle-s yon prosecute 
for the theft. Consult one of the magistrates in your 
district.) — D. W. N. (You cannot register a namo for 
a piece of apparatus unless it is in the nature of a trace 
mark. The registry of trade roxrks is at the Patent 
Oth.e, S»uthampton-buildings, Chancery-lane.)—L. L. 
(Can be done by what is called cold silvering. See p. 
601, No. 857. and many other places in back volumes.) 
—tcora. (The construction has been described many 
times. It is an expensive instrument. and would in- 
volve rather more outlay than you would care about.) 
—R.J.H (You should have exposed to the vapour of 
the acid; the direet apptica’ ion leaves it clear.) - Mloxi- 
Tor. (Answered once for a'! on p. 100, No. 836. You 
can obtain nformation at any mercantile marine office.) 
—Deita. (Nothing of the kind; but there are some 
useful preparations sold at the usual shops. A rub over 
with a rag dipped in paratiin oil is very simple and 
effective.) —- PEBPLITXED. (Ste p. 9, No. 859. ‘There is 
no bouk tre ting the question thoroughly. For much 
information, sve the last two volumes, 2. If we under- 
stand the second question, Ves.) — Srarronp (Hus he 
not already done so 1) J. R. (Answered several times. 
You have merely to put a contact piece on the clock - 
dial and connect it with one wire, and then if the other 
wire is connected to the hour- hand and prop. rly insu- 
lated, the bell will ring when contact is made.) — 
F.R.C.8. (Me are afraid such a drawing could not 
be repr duced in our pages. The speed at which the 
machine works is very detrimental to the production 
of such diagrims.)—A. J. C. (Yuu left the acid on too 
long. Try again. giving it a couple of minutes or go. 
Are you sure the dump does come through! If so, you 
can coat with Portland cement or paint with tar.) 
—P. M.G. (Such a query should be put direct to some 
of our adverusers. e caunot specify one, for there 
are several who w. uld make such an instrument.) — 
Cugysos. [(See the indices of recent volumes, that for 
Vol. XXXIV., for instance.) -A. SLOPRR. Se soma 
replies this week and la’ely, It is a matter for trial. )— 
H.J.C. See the indices. Several methods have been 
given.)—Ionopauvs. (Ilhe second marriage was 
illegal.) - Axxious Inquirer. (We do n.t know, but 
should imagine the statement to be highly c.loured.)— 
Veritas. (They are occasionally advertised for. You 
could apply to the Civil Service Commissioners, Cannon- 
row, Westminster, for particulars.)—A eun. (See a 
letter in this number.)—C. B. (Look through recent 
numbers.) -W. G. P., L. L. L.. M., E. Masrix, Prost 
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TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANGE. 


be. 64. for Bix Months and Ile. for Twelve Months, Post-free to 
any part ofthe United Kingdom. For the United Btates, 138., 07 
3 dols. ae ia to France or Deinum. 135s., or 16f. 500. ; to India 
‘via Brindisi), tbs. 2d.; te New Zealand, the Cape, the West 
Indies, Canada , Nova Bootia, Natal, er any of the Australian 
0 Q 86. e 


The remittance should be made by Post-office order. Bach 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspape: post, but must be remitted for at the rate of 
3d. each to cover extre postage. 


Messrs. Jane W. Quzzm and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post free. The copies 
will We forwarded direct by mail from the publishing office tn 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to compiete volumes they must be paid for at the rate of 
4d. each copy, tocover extra postage. 


Vole XXIV., XXVI.. XXVII. XXVIII, XXI., XXX., XXXI., 
XXXII. XXXIII., and XXXIV., bound tn cloth, 7s. each. 


[Vol. XXXV. Ready shortly.] 


All the other bound volumes are out of print. Zubeeri der: 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only elimited aumder are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 21d. each, post-free 
{rom the office (except index numbers, which are 3d. each, or 
post- free, 34d.) 


Indexes for each hal!-yearly volume up to Vol. X. (except Vols 
11., I1I., IV., V., and X.) inclusive. 2d. each. Post free Nd. each 
Indexes to subsequent vols., 3d. each. or post- free, id. Oases for 
binding, Is. 6d. each. 


„„ Subscribersare requested te order Onses and Vols. ronga 
their booksellers, and not te send direct. The re tions of the 
post-office prevent their transmission through the Post. 


NOTICE TO SUBSCRIBERS. 


Subdecribers receiving their copies direct from the office are te- 
quested to observe that the last number of the term for whisk 
twucireubsecription is paid will be forwarded te them in a Pins 
Wrapper, as an intimation thats fresh remittance is nor .I 
lt u desired to continue the Subsecriptica. 


Holloway’s Pills —No amount of wealth, no 
means of pleasure are uf the slightest value without health It 
is Inconcelvable how smalla cieturbance of the animal functions 
begets wretchedness, and how readily it may be rec ifled bya 
few doses of some purifving and regulating medicine, such as 
these wo ld-renowaped Pl.ls, which are ever the suiferer’s surest 


friend. 


LL : 


NEFT 8 1882, 
CHARGES FOR ADVERTISixg, 


Thirty Words ee se ee e e ` t 
Every additional eight words.. o . z ni H 


Front Page Advertisements Five Shillings for tas 
aftor warde 9d. per line. Paragraph Advertisementa One Suite 
erline. No front page or paragraph advertisement inserted ler 
ese tban Five Shillings. Reduced terms for series of more tun! 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in RXCHANGBE OOLUMN—tor 


Twenty-four worde oe ee ee ee ory 9 ; 
Por every succeeding Eight words. owe 4401 


ADVERTISEMENTS in the SIXPENNY BALB COLUMN. 
aad 


Sixteen Words .. s ia oe eo 2 
For every succeeding Eight Words „ „ 


„„It must be bornein mind that no Displayed advertisements 
can appear in the “ Sitpenny Sale Column.” All advertisem-aty 
must be prepaid; noreduction is made on repeated insertinns 
and in cases where the amount sent exceeds Qoe Shilling the 
publisher would be grateful if a P O.O. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stampa, may 
be ənt where it is inconvenient tu obtain . O. O. “l. 


i The address 1s included as part ofthe advertisement and charges 
or. 


Advertisements must reach the office by 3 p.m on Wed) 
Cainsure insertion in the following Pridav'e number. 


OUR EXCHANGE COLUMN. 


——_oe——_ 


The charge for Exchanga Notices is 3d. for the first 94 words, 
and 3d. for every succeeding B words, 


— . — 


Lathes. 1 3ft, 6in , with chucks, and two drawers, £7 
One sft Dich-geared, £9. Roth in good order.. N., 18, Uatus- 
street, Reauing. What in exchange? 


Magnetic Electro Apparatus, nearly new, in 
mahogany box, complete cost 42 ds., in exchange for wawi. 
maker's Treadle Latbe.—Watcimasnag, Laughton, Hawkburst 


Large hand+ome inlaid Musical Box, cost um: 
Ruincas. Pins beat. two teeth broken, other ele perfect. Phu: 
W ue os uther offers tu £3.—adceiccs, Beibrougaton, Stoar- 

ridge. 


Wanted, pair of single-needle Telegraph Iastru- 
MENT» and Batteries, or uud Induction Coil. Bx: bange mourn 
Senn as Books.—u., Lair Bauk, Oaklands grove, Unbrisge- 
road, W. 


For Sale or Exchange, fur a single Launch Bagine 
32 in. by din. cylinaer.a pair of Tricycle Wheels, “sim. ciametes, 
gute new, ur the Tricycle coumplete.—To H. Peasxay, Mercon 


ottage, Teddington. 
Wanted immediately, Tinman’s zin. Bending 


Rol LR RA, for good exchange. —Enu ion, Towcester. 


Melodeon, splendid instrument, double steel reeds, 
beautifully finished. Exchange fur rield-glues or Micruswpee 
W. Gaeren, 25, Kufford street, Leeds - road, Brad ſord. Yorks. 


Four Gas Lamps for lighting outside ebop, with 
Attings ready for socac.s, In good cona tion. Erchabge lu ld 
silver, old china, old paintiegs, of olf. re to value We - 1 
Nicitubson, Horncastle. 


Bicyole, 4sin., in first-class condition, cost £8. Whe 
offers in exchange? Good Szin, or Lathe preferred.—Q. Mew 
50, Westbourne-ruad, Barnsbury, Lordin. 


boin. Bicycle, nearly new, superior finished and ba 
make; curt 210 108,, would take goud Steam trg ne ana hes 
or Loc om tlve Eogine.—R. Peasxiu, Deanery, 1024. 2 
Surrey. 

Half horse- power Horizontal En wine, highly finished. 


made for an exhibition, quite new, cos: £19 10s. , Caob price, å- 
— R. TRIER, Despery-read, Goaalming, Surrey. 


Quantity of new Plumber’s Castings and Fink). 
ree very cheap.—W., I, Cathberine-terruce, Ashton-usect- 
yre. 


Inlaid Musical Box, 8 tunes, new, 25s , orexcbanz2. 
T. Gn Dbox sowman, WH, Compton-etreet, Hruns wies - que 
Loudoun, W. C. 


Wanted, Induction Coil and Elec“ ro- motor. Ofer. 
in exchange. -. H. FU AMEO, Gillingham, Dorvwetr. 
Exch apie 


Wanted, Fret Saw, ia perfect condition. 
Pe a in case, Value £3.—H. Hiscox, 41, Lungbrunk-euct 
xeter. 


Wanted, 2 or 3 horse Steam Engine aud 
Boiler combined. Exchange dynamo, value 412, or bay if cher 
H. Dou SIN O, Romt ora. 


Two Lathe Heads, 6lin. centre, 3-speed cor: 
puiley On mandrel, aud cone daring, SOCK CL, reste. aud ichun) 
30a. What oflers: —C. Brancuany, Sa, Little Church-sirczl 
Edgware-iO0ad, London. 


THE SIXPENNY SALE COLUMN. 


— 2 — 


Advertisements are inserted in this column at the rat ¢/ 
85 for the Arat 16 words, and 6d. for every c. 
° — — 


For Sale. 
Electric Machines, Indicators, Bells, Batteri- 


Wil os, Switches, Terminals, Car don, &c.— Kins and Co, wc 
tricians, Bristol. (List Twopence.) 

Paints.—Armstrong's full instructions for makw. 
Paints 18 now soid by SVV aud UO., O22, Olu- street. beaut 
Price 2s. 6d. 

Cyclista.—Challis’s Stop Bell. with patent vitratr’ 


bracket, is best, 28. 64., 39. 34.— E. M. CuaLuia Bao, Home- 


American Organ Actions, complete. Any ir 
genious mechanic or amateur can cousdruct case. — Parara2 A 
SuIr u, Plymouth. 


Electrical Depot and 


Mitctan's, 126 Chapel-etrect, Ralforu. 
trade foramateurs. 


Electric Bells, 5s.; Batteries, 


Micruscupes, Fitlu Glasses, Spectacies. 
All. LAK, as above. 


Fret work. For Catalogue of Machines, Tool-. an 
Miniature Designs. der d two stamps. — HCE buous., Belle. 


Model Engine, horizontal. Cylinders Lin. by le 
All castings complete. Partly utd up. Very neat, wee Bayii 
— F. Avvis,2, Albert Drive, Crosbil, Glasgow. 


Manufactory. 
Handicet shop in tt 


78. Telescope 
None better or eie 


Serr. 15, 1882. 
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FRIDAY, SEPTEMBER 16, 1882. 


ON THE PRODUCTION OF LOOPED 
‘FIGURES BY GEARING.—III. - 


T- complications producible by a 
single eccentric disc connected with 
the lathe-mandrel by suitable gearing, are 
readily multiplied and modified by working 
two such discs at right angles to each other 
as regards their eccentricity, or at an in- 
termediate position between this and coin- 
cidence. One may have also greater 
eccentricity than the other, by which the 
loops so formed will be longer, and will 
alternate with the shorter. tt is easy to 
make two or three rubber holders to slide 
on to the bar side by side, so as to work two 
or three discs or rosettes simultaneously, ia 
which arrangement it will be quickly seen 
how valuable a plain eccentric becomes in 


another way, especially if some contrivance | ` 


is devised for altering the amount of 
eccentricity in the disc. Suppose a cog- 
wheel mounted concentrically, and a disc 
eccentrically, with a rubber acting upon 
each. It is plain that during part of each 
revolution the eccentric will 


even, and part wavy. The cog-wheel should | 


have a thick rubber, rounded off, so that 
it cannot descend too far into the intervals 
between the teeth. It will then cause the 
line to be made up of small. and even 
undulations, and will work very well. 
The rose engine proper, as commonly made, 
has a complete row or set of rosettes upon 
the main mandrel upon a sleeve with a key, 
or, rather, a feather running along it from 
end to end, and the division-plate is carried 
upon the same sleeve; but as the whole 
needs to revolve with the mandrel, the index 
or catch is attached to the pulley and not to 
the lathe-bed. The pulley is fixed to the 
mandrel ; but the sleeve, it will be romem- 
bered, is loose upon it, but can be fixed by a 
clamping ,nut at one end when necessary. 
To shift the rosettes, this nut is eased, and 
after the rosettes have been shifted round 
one or more divisions the nut is screwed up, 
and they revolve with the pulley and man- 
drel. In the geared lathe some similar plan 
of shifting round the rosette is advisable, but 
two or more key-ways, as shown, may answer 
the purpose. Another simple mode is to 
lift the quadrant arm, shift the rosette 
spindle and its gear-wheel one or two teeth 
of the latter, and then drop the arm again 
so asto gear the wheels together; but for 
this purpose the wheel upon the rosatte 
shaft should have an even number of teeth. 
To prevent the rubber from touching at the 
same time two adjacent rosettes accidentally, 
they should be separated by discs of wood of 
rather less diameter than the rosettes them- 
selves. I am now supposing that a sleeve is 
used with discs and several rosettes mounted 
upon it, as in the rose engine. This is, in 
fact, the best plan, and rosettes can be 
made and added to the number as desired. 
But I wish the reader not to lose sight of 
the .frmdamental arrangement of a plain 
eccentric disc. Without a single extra 
rosette an infinity of patterns are obtainable 
by its means, and this, when neither the 
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direction nor amount, of: eccentricity :is 
capable of adjustment. But if both these 
conditions can ba met, the range of work 
will be increased greatly. I. shall now, 


. | therefore, detail what. I consider : the 


cheapest and best method of making thig 
addition. Setting aside the plan. of 
mounting the eccentric on the back spindle, 
let an entirely separate one be turned, and 
fitted for rosettes. I think, in this case, the 
eccentric should, with its fittings., occupy., 
one end of the spindle or mandrel, the waved 
or other rosettes occupying the other part 
fit ao Se a 5 P EA 
The mandrel is shown in Fig. 3. Itjsa 
lain cylindrical bar, with à flange at C 
miy attached to it. It has a notch cut 
out, as seen at K, to receive a little catch, 
which will be explained presently. The 
mandrel might be of gin. iron or steel for a 
small lathe, and of zin. to gin. for a din. or 
6in. centre lathe. It requires to be tolerably 
stiff, owing to the jer caused by the oscil- 
lations of the headstock. The face of the 
flange must be turned true. Next comes a 
cogwheel, which fits nicely on the mandrel, 
and rests also against the flange. This 
wheel, G, has a boss, P, which is filed up 


f 


N 


ANN 


,. 
n 


square on the outside for the eccentric disc 
to slide upon, and this boss projects about 
gin. beyond the face of the disc. This wheel 
is not geared, but is intended solely as a divi- 
sion plate, by which the direction of the 
eccentricity of the disc can be nicely 
regulated. It can be replaced by a 
worm-wheel and tangent screw; but 
the latter needs special appliances to 
make it, and it is generally possible to get 
hold of a wheel with flange which can be 
filed up; ora clock-wheel can have a brass 
flange soldered on. Of course, a cast and 
cut wheel is better still if it can be got. . In 
any case, this wheel must be of less diameter 
than the flange, because the little catch 
hinged in the notch of the latter has to drop 
into the space between the wheel-teeth.. H 
is the face of the eccentric disc, showing the 
square boss of the cogwheel on which it 
slides, and also the screw by which its 
eccentricity is determined. This screw, 
marked D in both figures, is tapped into the 
boss E, which is fixed for that purpose in 
the face of the disc. The end of the screw 
rests in a hole in the square boss of the 
wheel behind it. Its end is turned with a 
groove, into which a pin drops, as shown 
at L. It can turn freely, therefore, but. is, 
nevertheless, prevented from rising out of 
its bed. Thus the diso is raised and lowered 
by a key gt to the end of the screw, 
and its. head may be divided or. lines 
drawn on the face of the disc at M, which 


25 

can read against a line marked on the square 
boss. The head of the screw, must be, kept 
below the edge of the disc, so as not, to 
come in contact with the rubber. . If it. is 
feared that the disc will work loose, a washer 
with square hole N can be slipped on, and a 
nut added at N to secure the whole. This 
will be the most advisable plan, and will 
render the arrangement strong, compact, 
and complete. The washer needs a notch 
to allow it to pass the screw. At,M 
is, shown a simpler plan for those Who 
may not wish to go to the trouble 
of fitting a screw. The disc slides as before 
upon the square boss of the cog-wheel, 
but the boss is now flush with its face, and 
the two are secured by a screw and washer. 
A division plate is engraved at the side, and 
is, read off against a line on the washer 
(or against the corner of the square boss). 
Another plan is to dispense with the equare 
boss altogether, and allow the eccentric to 
slide upon two screws inserted in the face 
of.: the, cog-wheel. This arrangement is 
illustrated at O. If the dividing-wheel is 
also objected to, these screws may be in the 
face of the flange itself. The slit is shown 
narrower than it would be in practice, as it 
7 


— ea ~= — ` . 
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must be of the full diameter of the mandrel 
upon which it moves. I think all these 
details will suffice to render the arrange- 
ment clear to the reader. There are otber 
plans by which the same result can be ob- 
tained, and the eccentricity varied in amount 
and in direction; but I think there is not a 
much simpler than that shown. As regards 
size of the parts, it wholly depends upon 
that of the lathe, and upon the contents of 
the home workshop, which will supply the 
wheel and eccentric disc, and probably also 
the flange and mandrel. Unless it be a 
real novice’s shop, there is sure to have 
accumulated a quantity of odds and ends— 
old clock-wheels and plates, iron cog- 
wheels, bits of gas-tube, brass and iron. 
not, perhaps, quite like Solomon’s storg, 
„without weight, but of various shapes 
and sizes. 
and from time to time declare their 
own value by supplying the more 
pressing needs of the amateur. The 
rest of the mandrel, at the rear of tbe 

art which carries the disc and its fittings, 
is intended to carry ordinary rosettes, o* 
which I have already said a few words. 
They are undoubtedly difficult and tedious 
to make, but are well worth the attempt. 
Probably the easiest way is to make the disc 
first of all, turning it true on the edge and 
each face, and then cut out the pattern in 
stiff paper, stick it on one side, and file 
accurately to the outline. The design should 
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TABLE OF ABERRATIONAL EQUATIONS. 


PARALLEL RAYS. 
| 15 
m [2 — Ar + B] Fi 
1166 ([., - 1:429,, + 1429] „ 
1115 f., — 1458, + 1464] „ 
1.07 (., — 1488, + 1503] „ 
1025 (,, — 1520, + 1627] „ 
981 [,, — 1648, + 1574] „ 
941 8 — 1583, + 1623] „ 
908 („ — 1612, + 1656] „ 
874 f., — 1.640, + 1692] „ 
841 [,, — 1670, + 1736] „ 
808 (., — 1.701, + 1779] „ 
780 f., — 1733, + 1816] „ 
751 f, — 1767 „ + 1862] „ 
723 (,, — 1.796, + 1905] „ 
700 (., — 1.823, + 1947] „ 
676 (., — 1872, + 2000) ,, a 
653 f., — 1888 „ + ee j 
630 f., — 1:920,, + 2080] „ 
re convenient for referenes. One port is 


to equations for parallel rays, as they 
npler form than those for vergent rays. 
nber under n is not repeated, but belongs 
of the parts; and the final quantity out- 
e bracket must also be repeated with 
quation. 
ı two lenses are aplanatised, we must 
m. of Ist lens 


alter 


he sake of brevity, let N represent the 
alue of the parallel equation, except the 
tor; and x the corresponding value of the 


abrn. eqn. of 2ad lens 
for vergent rays. 


equation. Then the condition is :— 
y? 
v. . . 55 699 26 6 6 0 6 „ 0 (6.) 


since the lenses are in contact, their 
ters are alike, and y disappears: also F/ 
nd the condition eventually becomes :— 


N=n. 85 boone 


, neglecting the last factor, the equation 
crown lens, whether it be first or second, 
ways equal that of the flint lens multi- 
y the cu be of the dispersive ratio. 


llustrate the use of these formulz, we will 
he same glasses as in previous examples — 
Jhance’s hard crown and dense flint—in- 
1-51 and 1°62, respectively; dispersive 
063: find what the ratios of curvature 
de, in order that the inner curves may be 


eseeveenaneoeeee eed (7.) 


on the crown lens is in front, we find for 
lation : 


1'115 { 21 = 1458s, + 1464 l. 


o flint lens, the prefixed number must be 
lied by 53 or 216, and substituting the 
of a = (2/8 — 1) = 74, we get :— 


156 { ay" + 4192, + 5°149 l. 


B case, 5 o will be found = 493, whence 21 
6 — 493 :), the required relation between 
: for internal contact. Substituting this 
in the crown equation, it gives: — 


1115 { 2432˙ + 22 + 983 


plying each equation by the number pre- 
o it, and subtracting the leas from the 
T:— 


‘2712? + "245x + 1:096 

"15629 + -653r + 803 

115 ＋ 408.6 + 203 = O, or— 
F — 351 = — 254 


d 


4 of which the first alone is a suitable 
showing the flint lens to be a plano- con- 

ud when z, = + 1, 1; = 4013, showing 
own lens to be very nearly equi-convex, 
10 side being slightly flatter than the 

a. 
far all is general; we will now find what 


these ratios would give for a compound of, 
in. focus. 


ving this equation, we find z = +°1, or 


VERGENT RAYS. 


m [2 + A. ar + C. a + DJ f. 
„ + 1429 ,, + 464 „ + 960 0 
„ + 1458 ,, + 484, + 980] „ 
„ + 1'488 ,, + 503 „, + 1000) „ 
|, + 1:520 „ + 514 „ + 1°013) „ 
[yy + 1548 ,, + °544,, + 1:030) „ 
l» + 1:583 ,, + 568 „„ + 1055| „ 
fs + 1612,, + °589,, + 12083 7 
L» + 1640 „ + 609 „, + 1°083) „ 
ls» + 1670 ,, + °634,, + 1:102] „ 
lL» + 1°704 ,, + 657 „, + 1122| „ 
„ + 1733, + °680,, + 1136] „ 
[Ls + 1:767 ,, + 704, + 1:158] „ 
„ + 1796 ,, + 730, + 1°175) „ 
„ + 1823 ,, + 754 „ẽ + 1'193] „ 
„ + 1872, + °779,, + 1220) „, 
„ + 1'838, + 80 „ + 1°230) „ 

„ + 1:920 ,, + 830 „ + 1250] „ 


F (focus crown) = 50 (1 — 3) = 20. 
J (focus flint) = 20/3 = 33°33. 
ry 2 F(p 1) / ( + 21) = 20°4 = 1-013 = 20:13. 


n= 20°4 = (1 21) = 20°4 — 987 = 20°66. 
re =2f (ui —1)/(1 + 2.) = 41338 — 2 = 20°66. 
7. % 6 0 „ FFC 1 


By reference to the table of curves, computed 
by Barlow’s rules, it will be seen how close in 
agreement are the results yielded by two very 
different methods. The two sets of curves may 
be called identical in every respect. By means 
of the process just used, the resulta are obtained 
directly ; whereas in Barlow’s method, it would 
be next to impossible to apply the condition of 
inner contact. 

It will be observed that the three curves are 
nearly alike, and they continue to approach to 
equality as the indices decrease. For 1:5 and 
1°6, the table gives the curves as exactly equal 
with plano-concave flint. 

With i n’s formula I conclude my 
notices of the recognised methods of computing 
the eurves of object-glasses.* I have tried to 
avoid as much as possible, the purely alge- 
braical treatment of spherical error, and have 
given those equations only which seemed 
necessary to the successful application of the 
tables. I have made use of such particulars as 
I have been able to procure, respecting the 
methods of Dollond and Tulley. They were 
practical men: Barlow, Coddington, and Her- 
schel took up the matter as an interesting 
problem in mathematical optics, It may be 
urged that a still simpler method of computing 
the radii is very desirable; but I do not think 
an exact formula can be found less complicated 
than Ooddington’s. Approximate rules may be 
formed, but the value of a rule depends upon 
its general applicability: and it seems exceed- 
ingly unlikely that the same degree of correct- 
ness can be ensured, with refractive and dis- 
persive numbers differing widely. 

There is one name, eminent among the older 
British opticians, concerning whose practice 
information seems scarce; I allude to Andrew 
Ross. Beyond some particulars of his process 
of glass-grinding, furnished by Holtzapffel, I 
have met with only one reference to an article 
from the pen of this celebrated artist. It is 
given below; and I must rely on the kindness 
of some correspondent, who has the opportunity 
to read it, to send a summary to these pages.t 

At this point I conclude the historical part 


| of my essay. I have been furnished by Pris- 


matique’’ with particnlars of several forms of 
o.g. 8. now in use among the chief English and 
foreign opticians. A general description of 
these is, for the present, all that is necessary ; 
some of them will require a more particular 
account afterwards. But in no case shall I 
attach a name to the forms described: eo long 
as a combination gives satisfactory results, it 
matters not by whom it is used. 

There seem to be three characteristic forms 
in use, which may be classified as English, 
French, and German. The English form is 
shown in Fig. 1. 


Since writing this I have received from J. C. Z.” 
an account of Robison’s method, which I will give in my 
nex: section, 

+ An article on the “ Achromatic Object-glass,”” by 
„ Vol. LU, page 324, Transactions of the 

Hue af Aris, 


The crown lens is in front; it is double-con- 
vex, with the shorter radius outside. The flint 
is double concave, with the longer radius out- 
side; and its inner curve is deeper than it 
convex neighbour, thus leaving a meniscus air- 
lens, as we msy term it, in the interior. This 
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object-glass is evidently on the same model as 
the early work of Dollond and Tulley, and it 
is spoken of as an excellent form. 

the French form is shown in Fig. 2. 

The crown lens is in front; it is donbdle-con- 
vex, with the longer radius outside. The flint 
is concavo-convex, or, has only one concave 
surface; hence the combination is on Herschel’s. 
plan. Ihave represented the inner curves in 
contact, but possibly this condition is not. 
always applied. This construction has been 
tried by at least one English optician, but it 
has not been largely adopted. 

The German form is shown in Fig. 3. 

This is essentially different from the other - 

combinations; it is really the French form re- 
versed. The flint lens is in front; it is convexo- 
concave, or a long convex curve in front with a 
deep concave curve behind. The crown lens is 
double-convex, having its longer radius outside: 
generally the inner curves are slightly sepa- 
rated. 
I am also enabled to give two triplet com- 
binations; they are represented in Fig. 4 and 
Fig. 5. Both havo the interior curves alike and 
are cemented. : 

In the first, the anterior ccnvex- lens is of 
unequal curvature, the flatter aide boa in 
front; the back lens is equi - convex. he 
inner flint lens is of unequal curvature, corre- 
ponding with the adjacent convex sides. 

In Fig. 5 we have a simpler combination. 
The first and second lenses are equi-convex and 
equi-concave ; the third lens has its outer radius 
much longer than the inner one. 

A very convenient, practical combination may: 
be formed on the German plan, Fig. 3. With. 
two particular kinds of glass, each outer curve- 
may have the same radius, and also the two- 
inner curves may be alike. ‘‘Our’’ authority 
says respecting such an arrangement :—" This 
is the most simple form an amateur can havo, 
as only two pairs of tools are necessary. 

The details relating to the specific radii and 
kinds of glass suitable for some of these com- 
binations will be given afterwards. 

In treating of the general theory of the object- 
glass, there are two parts to be dealt with: 
firat, the correction for colour; and second, the 
elimination of spherical error. To obtain these 
corrections, use 18 made of a second lens, having 
errors of a similar but opposite character ta 
those of the first. By this means, an approxi- 
maté balance only can be effected. First, we 
will treat of the correction for colour, 

By duly proportioning the foci of a convex 
and concave lens, achromatism, to a certain 
extent, may be attained; but this will ouly 
apply to rays very near to the axis of the com- 
bination. Ohromatic spherical error has not, so 
far as I am aware, been brought under mathe- 
matical treatment; and, indeed, it does not 
seem likely that such can be done in any con- 
venient form. A few general deductions may 
be made, which must guide ua in arranging 
curves, so as to eccure the best effect. Chro- 
matio and spherical error both arise, in some 
respects, in a similar way; and, therefore, we 
are justified in conoluding that means which 
will remove the latter will also lessen the 
former. 

Chromatic aberration may be divided into 
three sections: first, primary or axial obro- 
matism, arising from the refraction of light by 
a prismatic substance; next, spherical or lenti- 
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unim een be, bn e by tho Hahn of the 
huu, Aud tantly, road ohromatiam, or, anit 
de wenn (orod, aecondary apootrum, produced 
Vy h une aotlon of a aubatanoe upon raya 
H Ainan volon, 

With zend tu piimary ohromntiam, when s 
wey uf hio At prnuans through wlan priem, 
Hote toten ar Bent Cram ite origina! path; 
and ali eee or aprond out into colours 
vo un aun ular aproo, which varios with the 
natro of tha anbatonon, and the mannor in 
hien the way falla on tt. Now if, by anothor 
alata, an equal bub oppoalte diaporsion bo 
M,, (hau ray will pranttoslly omorgo in the 
wame atnto in whioh it entered. Tho dirporslon 
variva Ang other thinga, with tho rofracting 
male „tf the pein; and a much leas angle in 
iat plusa Chan in orown- pinsa will produco a 
ue amount af dlaperaton, onoo, tho oor- 
wot a primary chromatin involves a rola- 
tuw wee the tofractiog anglon of tho lenses, 
vv, which ia the anmo thing, botweon their prin- 
upal tesa longtha, Secondly, with regard to 
hee chromate, Tho otfoot of refraction 
emos more apparent, na tho angle of inol- 
denas da ound, or aa tho ray approaches tho 


tmt aven to overpower and reverie the secondary For Pipe Making. 


ouluur. . Prepare the joint in a similar manner as when 

pened for soldering up, except the use of soil, touch, or 

Kunata ts Hrsz. WITT Te parazrast om p. | rosin. Pull and dress round the mandrel as 
Wi, beginning wiih © The rea ert fale.” a mis- 
placed. It. fn U. tatie Ur -, . 2 . Lave ame 

nt prestit it, Om p 57, . nm I sphecval eee A 

t tor, Weal Bp + 2, rtasi 31 hi. FIG -E9 = 
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PRACTICAL NOTES ON PLUMBIEG.— 
XLII.* 


By P. J. Davızs, H. M. A. S. P., &c. 
(Continued from page 537, Vol. XXX.) 


Preparing Work for Burning.—Flat 
Burning. 
1 two pieces of lead, and prepare the 
edges to butt together. Shave the edges 
the exact width, as shown at CD, Fig. 232. 


mares of the lena, It causes the omorgont ray A 

Recut tho atrial ray nearer to tho lona than z — 
hesse shout the oontral part. If thia aberration FIC. 236. E 
ester one cur it muat ut for all; but c 

hene may bo figured so as to remove FULL SIZE D SHAVING ; ; ; 
the appearance af unequal refraction, sphorical 5 3 3 8 78 1 3 
, will be at the aame timo very much Fi 2 36 8» 

wehe, Min not usual to regard the apheri- B ii l 


Burning. 


Suppose it is required to burn a flat seam, u 
Em! j|already prepared 1 . 8 232: 
ire a lar urner, in 

Do not use soil, tovch, or rosin, nor handle it 500 V of the lead and 4 

after it has been shaved. of the seam. With a good supply of gas ders 
wind, also a stick of pure lead abont jis. wi 

Carisa a roaa Sarme and thiok—in shape 9985 about the same s 

j s fine stick solder bars, but not larger than spea- 

Shave the lead, and put it together, as shown | fied, take hold of the pipe at B, Fig. 931, and 
at SHAVED, A and I, BE, Fig. 233. Be hold it loosely, and upon the balance between 
the forefinger and thumb—the back part of the 

— 0-833. pipe lightly resting upon the third ani litt 


vaty oda tora & haring an otfect upon the cor- 
Neu ter odour; but I sce no reason why it 
at cad be orate. We regard the aberration 
apwan of a lena as being of one kind, the 
saw es in a apherical mirror: but it is 
eu: trat thie comparison is not a just one. 
ere: say accurately what would be the 
rev ota white ray, giving the aame circle of 
er, It is eee the aggregation of a 
ven of dises: and though, to all 
are, the white dis may seem invariable, 
wor ovs varnot be eure that the same proportion 
ens united in it. I do not see 
doe acr surfaces cin be æ fashioned as to 
. er- ical chromatieam. It may 
NM Powells to s. by experiment, a combination 
ai satiana whith wil do thie approximately; 
arg Uh ak the countersaction which may 
thas ed cam de made to play an im- 
en: ver u Beutralising the next species of 
Ve NET HLT, 

Rees. um or | scondary 1 * 
* toot tde aatar of dispersion. Each sub- 
savot basra own lere af spectrum, and 
wiy ads each anvar is expanded in a varying 
Ann Bat be wnegual refractions we may 
So ow Peo substamees to vied spectra of the 
„N. Weg when this urs the inter- 
„ ae colour spaces wall rot be cual for each 
sain Heese teo opposing media cannot 
Sen ea’ af the atone. They may 
Nos acca ced that ope shall disperse and the 
rere arr tur bat not mare, 
TN met will aid be shehty dispersed, there- 
Some erg Alar for eembiratiog, choice 
wo civ rale Ni the two which will leave the 
* pe Need raps dl. or which gave 
iS see. > anwar spectrum.” There is eme 

Nr this matter, w that the 
Wavine cele trata Naisa cha matiam h rot 
Sanr $y sae 
Vs xt: appear thar the amman ir of a 
X ee: woh a sight varis- 
N. „„S. are nir hens 
SN LAIA NBAT COTAN tee” and 
Nr New, at is p- 
r. oar pae e eres te the cor 
en- ere en- 
SS err We area Nee af 
asm sa waren mot were whe chose tere 


|) 
| 
| 
| i ahh i 


sure and shave all parts that touch and are re- 

quired to be burned—viz., back and front of the 
lead. 

Pipe-Joint Preparing. : 

For ight joints prepare as illustrated 8 

Fig. 234. t ibe male enter at least lin., and 


finger in such a manner that it will swing in a1 
EI C. Z34:T0P BAE easy acesaw style, as shown in Fig. 237. 


NoT BURNT . Regulate the gas so as not to roar, bat to 
Cae > g E i Ponge freely after a while; and when no 1” 


is present, it will be found to be rather shaggy: 
3 U G H, Fig. 238, or at A BC D. Fig. 23, 


| 
E with a yellowish, inclined to red, tint. Next 


gas again. Now tarn on the wind, but very 
slightlv, by degrees, and notice the differs, 


ae : i in the flame. It will get mor 
„ Oman emo ston i nT Je set — 5 have a tioti ok h eal 

Hoek © Sef ee err n For and become atish, similar 
= 8 E 7 ioe ee z ates 5 ncil-shaped intense fame, in Ar 

` . ~~ ~ Te or cae 3 "om ` ma -. Fig 
`» * bag ie — — R a `> l her Fi. 245, add B DEF 9 s 

wa es K Sb es Ott Vee as There is a worderfal zig between tbese 
Yo se o fs tog WHS We ALe LADI t a aoe e ape Fig 233, and 
5 8 r ere BC Fig. 233 3 latter is large and 
„ „ mH atl cS OD UT YO Re y 5 240, &e., D 

8 zucred: whils: the former, Fig. 240. %©: 
o S o re Sees = ae TA much care 
Os ee ce a ee cannot be taken to eie a proper flame; for if 
Yew 8s een. X .. A UBA = — P flame is apt to be 
Ba = — NN — e wa bse we much ras the not 
* 78 ` : 8 8 ue oe `. nae = * ~ a - s ve ` 3 “sre ax weak, and will barn the t- 

Mets a 1 % 2 r ake reac sev s: ae che 2: thrrncctir ai up * J Ii too nnch wiad the flame is vun 
* rr re Safer darrizg. — ee as This fame wiil be very dark in 
ee Lami œn nr SSS k Ate SO NS z 7 „ pees 5 : 15 and will conta 

= —V Ae á es 
x» tu wee. nR ID Be wl YO o-s © Foam d jey New AIr mne Nr, ha ed duck, 
U 
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ally steal sneakingly out. Keep at this, occa- | flame, as shown at M, Fig. 238, or M, Fig. 239, | burn the seam slowly (in tho manner known as 
sionally trying the heat upon a piece of stick- | to the stick-lead, and drop a bead of lead upon | button-burning), but see that the amalgamation 
the flat seam, as at the dark spot near J, Fig. | of the burning is perfect. The shape of button- 
burning is well illustrated, full-sized, in Fig. 
242. 
This is a slower process; and for learners 
a flame is required about the size of that shown 
at H, Fig. 248, which may be increased to that 
shown at M, Fig. 239. The button-burning 
crystallises slowly, and is, therefore, more the 
shape of a button. 


(Zo be continued.) 


B 
IM SIZE 


ff BASSNETTS SOUNDING INSTRU- 
R | MENT. 

A” improved finstrament for sounding the 
232; then bring down the point of the flame, depth of the sea, or other waters, has 


and melt the bead of lead, together with the | been recently patented by Thomas Basenett, 
two edges of the lead, taking care to apply the | nautical instrument maker, Liverpool. The in- 


BENCH 


GAS SSS ASSES SSS 
4 4 — . 
— —̃ —— 


2 
hottest part of the flame to the centre of joint. | vention relates to apparatus in which the 
Let the whole flow together, raise the flame | pressure of a head of water or liquid compresses 
instantly, and with all speed melt off another 
bead to drop just upon the inner edge of your 
last (and at the same time that the whole is in a |. 
molten state) at about G in SHAVING; then 
melt this bead and the two edges as before, and 
so on from J to D, Fig. 232. Notice.—It is 
important that you hold the blowpipe straight, 
and in a line with the shaving and nearly level, 
over that part which you have burnt, as illus- 
trated at ABO, Fig. 231. To put the pipe 
before the part which you have burnt is burning 
back-handed. 

Soil and other pipe-burning is illustrated at 
Fig. 241. In this diagram may be seen the pipe 


WITHOUT AIR OR WIND 


GOING OUT 


placed over an iron mandrel, and supported 
upon two fixed tressels. Commence to burn at 
B, and proceed towards G. I have invented 
and introduced a roller, F, to be kept about lin. 
in front of the flame. This prevents the heat 
from drawing the lead off the mandrel, which 
enables the lead-burner to proceed rapidly with 
lead. Having mastered the flame, so that you his burning. Such work will have a herring-bone : 

can work it downwards from A BCD to TU, | appearance, as illustrated at Fig. 241 A. When | air within an inclosed space, and in which a 
Ko., Fig. 237 and Fig. 248, next apply such a | this tool cannot be had, at firat, when learning, | certain portion of the water entering th 


TOO MUCH WIND 


FI O.. S398. 
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CRA me POO . 2 SOG CO LT ae 
frar teow A ite Mae Tle ren - 
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amintara 3h ta Getei ty fuse. ile t-a- 
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hitst by devs ation, earner 2 2 for in- 
1 n, minr ing U Lavine, Wing Cisne tated 
nt 4,700" babe. utder atm＋ p, pressure. 
Ordinarily, tha furnace (ll. i- i of a crobie, 
throuyh the bottom of abich tue positive elec- 
trode lilly projecte, The negative electrode 
paves through A bole in the lid, and is sas- 
pended from one end of a beam, the other end 
of which is attached to a hollow cylinder of iron 
freo to move vertically in à solenoid, ore end of 
which is connected with the positive, the other 
with the negativo electrode. A sliding weight 
on tho solonold end of the beam acts as a 
counterpoine, and the length of the are is regu- 
Intec wutomntioally——apoint of great importance, 
for tho resistance of the aro rapidly diminishes 
ux tho temporaturo of the atmosphere within the 
aruaible inereasos. The crucible is surrounded 
with somo infusible substance such as gas -retort 
varbon or sand, but on this point only ex- 
werdment om dotermine the best means. 
Vath a courront ranging betweon 250 and 
X00 ampices, tho most refractory clay 
oruebl wopo cut through in a few 
minutes; bat plumbago orucibles stood well: 
ouly for certain purposes thoy cannot be used, 
aa they cause carburisation of the metal experi- 
Meute on. The authors have, however, effected 
the tastou of metals in a bed of lime, sand, and 
Atwu.Aust inun the electrodes used for electric- 
hanne. Fm a number of experiments the 
n daince the following conclusione: Toat 
the quantity of any metal which can be fused iu 
Ye eesti furvace, and the time occupied in 
tar. Jaandi Os the relation between the 
wea ier ag punt and the fusing poimt—that i“ 
eee which che welas is higher 
tan ade faure puet: and I Oa the en- 
SaSe at the nesta toc heat Fous pana 
eee ned sham tee aritz 
rr e: „ foe a ers. re of 
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Sen eami i percen’. of silicon were Í 
nec Gust, the ratio between them 
sr vaz- w as to yield metal with from i 
zur sent. to 9 per cent. of silicon. A similas? 
wots wee made, only eubstituting sulpbar for 
sone. FN; Our of sulphurous acid wa pe 
mired: erf re, presumably, no sulphur was 
r d. Tris is somewhat remarkable, cb · 
a-ring the nature of the experiment. 
A positive pole of nickel, zin. io diameter, 
was paved through a hole in the bottom of è 
elar crucible. A carbon negative pole was ned, 
bnt s002 after the commencement of the exper 
ment a deposit of nickel formed on the end of it, 
| 2) that practically it was a nickel pole. This 
deposition of metal on the negative pole vu 
also observed with some other metala—notably 
with tungsten. In the furnace thus re 
llb. of grain nickel was fused and poured in 
eight minutes. The fused metal had a brilliant 
granular fracture. It could not be cut proper 
in the shaping machine, shearing off under th 
tool. One pound of grain nickel fased m 
carbon dust for 25 minutes yielded a dark grey 
carburised metal, which worked well under the 
tool. On another occasion an equal quantity of 
nickel, similarly treated, gavo & “blowy 
metal, which could not be worked. Some car- 
burised nickel, made as deecribed abore, wa 
fused in a clay crucible for twelve minutes, 
allowed to cool gradually ia the furnace, 
fracture becam- whiter and the grain closer. 
Three-quarters of a pound of copper were 
fused for about half an hour in carbon RE 
On examining the reeult, it was found that 
but about toz. had been vaporised. 
Eight pounds of plstinum were rendered per. 
fectly liquid in about a quarter of an hour. 
Half a pound of tungsten in powder was 15 
jected to the action of the arc in & clay erueid 
Dense fumes were evolved, 
across the top beisg fo 
allowed to cool doen sowlr. 
ble was removed. it waa foasé 
much attacsed below te pect 
extended. The inference i 
had been attacks: br tis 
ture of the e; 
oniy to an Ar 
formed by te are 
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build up a small ingot by fusing a littlo of the 
tungsten, and then adding little by little gradu- 
ally. Even then the pieces obtained were for 
the most part epongy and unsatisfactory. The 
best results arrived at were when tungsten which 
had already been fused was employed in the 
building-up process. Once the metal had been 
fused, it did not fuse much in melting, doubt- 
less owing to the greatly reduced surface ex- 
posed. Tungsten fused in tbe electric furnace 
is, when untarnisbed, pure white, and brittle, 
the grain being very close. Tungsten hitherto 
has been obtained only as a grey powder, by 
reducing the oxide with carbon or hydrogen, or 
in minute globules in the ordinary small electric 
arc. Tungeten has its fusing point lowered by 
the addition to it of carbon. Under these con- 
ditions a solid piece of moderate size can, with- 
out much difficulty, be obtained. From 1,000 
graina of powder fused in carbon duet 650 grains 
were recovered, the remainder having been vola- 
tilised, and from 450 grains of the fused metal 
410 grains were obtained on refusion. One piece 
of tungsten which had been treated under the 
conditions most likely to cause it to be bighly 
carburised was analysed. It contained 1'8 per 
cent. of carbon. The metal was very white, 
close in grain, and brittle. 

These experiments serve to show that the 
electric furnace may ultimately become of very 
5 Importance in the metallurgist's labora- 

ry. 


HIGGIN’S GALVANIC BATTERIES. 


Wits the object of lessening the cost of 
Y galvanic currents, Messrs. J. & A. J. 
Higgin, manufacturing chemists, of Manchester, 
have recently patented several improved forms 
of battery, ia which they employ elements and 
materials, which, besides supplying the required 
current, furnish useful or valuable chemical 
products. ‘They effect that by substituting tin 
for the zinc usually employed as a positive ele- 
ment, and by simple means recover the tin in a 
form suitable for certuin chemical manufactures, 
into which that metal enters as a principal in- 
gredient, In one form of battery, they emplo 
two fluids, separated generally by a porous oll: 
and in the other they have ouly one fluid. For 
the double fluid cell they generally use a recep- 
tacle such as a stoneware jar, in which a hollow 
cylinder of tin ora plate of tin rolled into a 
cylindrical form is pluced. The edges of the 
plate need not touch, as a narrow aperture left 
to establish a communication between the fluid 
inside the cy linder and that outside of it, wiil 
be beneficial. Inside the cylinder is a porous 
cell, after tke manner of the well-kuown 
‘“‘Bansen’’ cell. In the outside cell is dilute 
acid, and in the porous cell aliquid or substance 
capable of absorbing hydrogen. In one form 
of the double fluid cell, sulphuric acid diluted 
with from 5 to 10 times its volume of water is 
used as an excitant; and as an abeorbent in the 
porous cell, a carbon rod or plate, surrounded by 
pyrolusite or native peroxide of manganese, 
broken into small pieces, which may be about 
the size of peas. The prous cell is filled with 
dilute sulphuric acid, as in the case of the outer 
cell. A copper wire is connected with the tin 
plate, and another with the carbon rod or plate. 
urlog the action of this battery, the diluts 
sulphuric acid produces proto-sulphates of tin 
and manganese, which remain in solution. 
When it is desirable to renew the liquids in this 
cell, the saturated or partly saturated solution 
1s treated in the following manner to separate 
the tin therein contained. To the solution, 
which may be heated, sufficient peroxide of 
manganesa in fine powder is added, to cause 
the protosulphate of tin to become persulphate. 
Yhen the reaction is complete, the liquid is 
diluted largely with hot or cold water, when a 
precipitation of stannic acid or stannic oxide 
takes place. When this has been washed with 
water until free from soluble salts of iron and 
manganese, it is thrown on a filter, and drained 
toa paste, and may then be treated in various 
ways to produce valuable chemical products. 
Dissolved in an squeous solution ot caustic 
potash or soda, it forms the stannate of soda or 
potash, well known in the arts of calico-printing 
and dyeing. Dissolved in hydrochloric acid, it 
forms bichloride of tin, also used in oalico- 
printing and dyeing, and by the addition of 
metallic tin to this latter, the bichloride of tin 
by assimitating more tin, becomes protochloride 
of tin, which may be at once used in the arts, 
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or the solution may be evaporated and crystals 
of protochloride of tin be obtained. In a modi- 
fication, the dilute sulphuric acid in the porous 
cell containing pyrolusite and a carbon rod or 
plateis replaced by asolution of persulphocyanide 
of iron, and in this case the pyrolusite is omitted. 
The solution of persulphocyanide of iron may 
be conveniently made by dissolving a persalt of 
iron such as persulphate or perchloride in water, 
adding thereto an alkaline or earthly suipho- 
cyanide, in chemical proportion to the iron salt 
employed. A convenient strength for the 
persulphocyanide of iron solution may be 60 
grains of the compound Fe: (CNS), im each 
ounce measure of water. In proportion as the 
outside cell becomes charged with sulphate of 
tin, the liquid in the porous cell becomes changed 
from persulphooyanide into protosulphooyanide 
of iron and free hydrosulphocyanic acid. By 
introducing a current of air by means of a small 
tube going down to the bottom of the porous 
cell, and connected with a blower, the continual 
reconstitution of the persulphocyanide is effected 
by the oxidising action of air. When it is 


desirable to renew the liqaid in the porous cell, 
when using persulphocyanide of iron, it is first 
ascertained if there ia any protosulphate of tin 
in solution, and if so, it is oxidised to 
persulphate, and diluted largely with hot or cold 
water, when the tin is precipitated as stannic 
acid or stannic oxide. After removing the pre- 
cipitate by subsidence or filtration, a salt of 
copper is added. ‘The subsequent addition of a 
reducing agent such as sulphurous acid, or an 
alkaline or earthy sulphite, or of protosulphate 
of iron, causes the precipitatidn of a white 
powder, which is the disulphocyanide of copper, 
which may be further purified by treatment 
with hot dilute sulphuric or hydrochloric acid, 
and is then capable of being used in certain 
processes of calico-printing, or may be recon- 
verted into an alkaline or earthy sulpho- 
cyanide, by treatment with an aqueous sola- 
tion of an alkaline or earthy sulphide, 
whereby sulphide of copper and an alkaline or 
earthy sulphocyanide are produced, which latter 
may bə used to reconstitute the persulpho- 
cyanide of iron for the porous cell. In another 
modification, a mixture of a solution of caustic 
potash or soda and nitrate of soda or potash is 
used with carbon as a negative pole. The 
strength of the caustic alkaline solution may 
conveniently be of specific gravity 1:10, and 
when nitrate of potash or soda is dissolved in 
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the whole is immersed in a solution of chromic 
acid or a mixture of bichromate of potash and 
sulphuric acid. In Messrs. Higgin’s modifica- 
tion they substitute a plate of tin for the zinc, 
and use as an excitant a mixture of either dilute 
eulphurio or hydrochloric acid and one or other 
of the salts of iron above mentioned. The 
strengths of these acids may be as before 
described, and the quantity of iron dissolved 
therein in the persalt employed may be equal to 
20 grains of peroxide of iron in each fluid 
ounce. 

Fig. 1 ia a vertical section of the single-fluid 
cell, and Fig. 2 a plan. A bar of iron B rests 
by its ends om the rectangular cell, and is 
secured to a plate of tin. In the example, 
pieces of wire are inserted in holes in the tin 

late and are seoured by running in melted tin. 

he projecting enda of these wires are scrowed, 
and binding screws D are sorewed on the ends, 
and the plate of tin is thus attached to the iron 
bar. Two plates of gas carbon are placed one 
on each side of the plate of tin, but are separated 
from it by means of two bars of insulating 
material such as valcanite. A binding clamp 
of brass G provided with tightening and binding 
screws Clamps together the carbons, the vulcanite 
bars and the tin plate. At one end of the 
rectangular cell and close to the bottom thereof 
is placed a curved glass pipe made of what is 
known as ‘‘quill tubing,” which is cemented 
into the rectangular cell midway from the sides 
and curled over at the top, the outlet being a 
little below the top of the rectangular cell. 
This pipe can be used either for forcing air 
through the solution, or as an overflow into 
another cell, so as to make a cascade battery. 
For battery cells of moderate power, but re- 
quired to furnish a constant and loug- continued 
current, the cell illustrated by Fig. 3 is pre- 
ferred. It is a rectangular vessel of stone ware 
or glass, say about Gin. long, 4in. wide, and 6in. 
deep. Inside is a ledge or projection, and a 
thin slab of porous earthenware P is in:erted in 
the smallest division of the vessel and rests 
against the prejection. A plate of gas carbon 
C ia placed abont half an inch from tke end and 
not quite touching tke bottom, the remaindet 
of the small chamber being packed with a mix- 
ture of pyrolusite and gas carbon in small 
pieces. To the top of the carbon plate is 
fastened a copper or other wire, sufficiently long 
to pues through a hole in the cover of the cell, 
which is a glass plate drilkd with three holes. 
In the large division is mounted a plate of tin 
S, to one end of which aro soldered two screwed 
copper wires, which are passed through holes in 
the cover. Dilute sulphuric acid is put into 
both chambers of the cell, so as to fill them 
rearly to the top. The glass covering plate is 
then put on and is secured to the cell with any 
suitable cement, which can be softened by heat. 
On the projecting ends of the three wires are 
screwed binding screws, and the two plates are 
thus suspended in the cell, the plate of tin being 
about half an inch from the porous slab. 


A Pocket Photometer.—Mr. Robert Sabine, 
the well-known electrician, has devised a haudy. 
little pocket photometer which will be useful for 
estimating approximately the intensities of differant 
electric lights. It is based on Ritchie’s method, 
and consists of a telescopic tube having at one end 
a square box, two opposite sid-s of which are glazed 
with squares of opal glass cut from the same sheet. 
Within this box is a prism, or angle of a prism, 
made up of two plane mirrors meeting each other 
at a right angle, the apex of which points up tke 
telescopic draw-tube. This tube is fitted with 
an eyepiece at the other end, and a small 
lens, so as to get a good focus in order to 
see the mirrors plainly. The principle of 
Ritchie’s photometer consists in comparing the in- 
tensities of the two lights as reflected cn the 
mirrors (or white card surfaces) ; and the observer 
moves until the relative distances between himself 
and the lights give a sensibly equal illumination of 
the mirrors. These distances then give the relative 
intensities of the lights by the law of inverso 
squares. In Mr. Sabine’s photometer the lens and 
draw -tube take the place of the small hole em- 
ployed by Ritchie; and this requires the tube to be 
drawn out about iin. Were it not for the lens the 
tube would require to be much longer in order to 
get a good view of the mirrors. The instrument is 
made by Messrs. Elliott Brothers, the well-known 


this, about 22 grains of nitrate to each fluid | opticians.—Lngincering. 


ounce of the alkaline solution is added. In the 
well-known bichromate cell, a plate of zino 
is suspended between two plates of carbon, and 


PLASTER of Paris is made hard enough for a 
mould for metal castings by the use of 10 per cent. 
of alum in the water used for mixing the plaster. 
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OW A NEW ARC ELECTRIC LAMP. bras rod (T), which moves freely inside the 


By W. H. PREECE. 
LECTRIC lamps on the arc principle are 


almost as numerous as the trees ìn the forest, 


‘from variations in the current itself, 


In all electric lamps except the Brockie, the 
regulator is in the lamp itself. In the Brockie 


the regulation is automatic, and is made at 

certain rapid intervals by the motor ergine. This 

causes a periodie blinking that is detrimental to 
mination. ~: 


Tte Lamp. 


The bettom or negative carbon is fixed, but the 
top or positive ear ton is movable in a vertical gu 
It is screwed at the paint C (Fig. 2) toa 


line. 


»A paper 


E. A. As 


read in Sua G at the meeting of the 
228. 


iron core of an electro-magnet, K. This 
rod is clutched and lifted by the soft iron armature, 
A B, when a current passes through the coil M M. 
The mess of the iron in the armature is distributed 
so thet the greater portion is at one end, B, much 
nearer the pole tban the other end. Hence, this 
ion is attracted first, the armature assumes an 
inclined position maintained by a brass button (/) 
which prevents any adhesion between the arma- 
ture and the core of the electro-magnet. 

The electric connection between the carbon and 
the coil of the electro- magnet is maintained by the 
flexible wire 8. 

The electro-magnet, A, Fig. 1, is fixed to a long 
and heavy rack, C, inclosed in T, which falls by its 
own weight and by. the weight of the electro- 
magnet and the carbon fixed to it. The length of 
tbe rack is equal to the length of the two carbons. 

The fall of the rack is controlled by a friction 
break 175 Fig. 3) which acts upon the last of a 
train of three wheels put in motion by the above 
weight.: The break (B) is fixed at one end of a 
lever, B A, the other end carrying a soft iron arma- 
ture, F, easily adjusted by three screws. - This 
armature is attracted by the electro-magnet, E E, 
whose resistance is 1,200 ohms whenever a current 
circulates through it. The length of play is regu- 
lated by the ecraw V. The spring L applies ten- 
sion to the break.” ° l . 
The Regulator. 

This consists of a balance and a cut-off. The 
balance (Fig. 4 and 5) is made with two solenoids 
S and S, whose relative distances are adjustable. 

S conveys the main current, and is wound with 
thick wire, having practically no resistance, and 
S! is traversed by a shunt current, and is wound 
with fine wire, having a resistance of 600 ohms. 
In the axes of these two coils a small and light 
| iron tube, mm. diameter, and 60mm. (mulimetre) 
length. freely moves in a vertical line between two 
ides. When magnetised,.it.has one pole in the 
middle, and the. other, at each end_(G). The 
upward motion is controlled, by the spring N T. 


i makes ccntact by platinum electrodes. This con- 


This spring rests upon the screw H, with which it 
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tact is broken whenever the little iron rod strikes 
the spring N T. The positive lead from the dynamo 
the terminal B; it then 

through the coil S to the other terminal B’, 


0 through 
of the break M, and thence to the negative ter- 
minal of the lamp L'. 


The Out-off. 


The last part of the apparatus to be described is 
the ‘‘ cut-off’ (Fig. 4), which is used when there 
are several lamps in series. It is brought into pla 
by the switch C D, which can be placed at B or D. 
When it is at E, the negative terminal A is in com- 
munication with the terminal itive B 
the resistance R, which equals the resistance of the 
lamp, which is therefore out of circuit; when it i 
at D, the cat-off acts automatically to do the same 
thing when required. This is done by 4 solenoid, 
V. which has two coils: the one of thick win, 
offering no resistance, and the other of 2 000 ob 


ce. 
The fine wire connects the terminals A and B. 
The solenoid has a movable soft iron cere, set- 
pended by the spring U. It has a cross pices o 
iron, which can dip into two mercury cups, G & 
K. when the core is sucked into the solenoid. 
When this is the case, which happens when any 
accident occurs to the lamp, the terminal A i 
placed in connection with the terminal B through 
the thick wire of V and the resistance B, in the 
same way as was done by the switch C D. 
Electrical Arrangement. 


The mode in which several lampes are connected 
up in series is shown by Fig. 6. Mis the dy. 
machine, the + lead is connected to B, of the 
balance, it then passes to the lamp L. retamiog t 
the balance, and then proceeds to esch other leap, 
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returning finally to the negative-pole of the 
machine. When the current enters the balance, it 
passes through the coil S, magnetising the iron 
core F, and drawing it downwards (Fig. 4). It 
then passes to the lamp LL’ through the carbons, 


then returns to the balance, and proceeds back to 


the negative terminal of the machine. A small 


portion of the current is shunted off at the poiat 
P, passing through the coil S', through the 
contact-spring T N, to the terminal A’, and draw- 
ing the iron core in opposition toS. The carbons 
are in contact; but in passing through the lamp it 
magnetises electro-magnet M (Fig. 2), which 
attracts the armature A B, that bites and lifts up the 
rod T with the upper carbon, a definite and fixed 
distance, which is easily regulated by the screws, 
YY. The are, then, is formed, and will continue 
to burn steadily as long as the current remains 
constant; but the moment the current falls, due to 
the increased resistance of the arc, a greater pro- 
portion passes through the shunt, 8’ (Fig. 4), in- 
creasing its magnetic moment on the iron core, 
while of S is diminishing; the result is, that a mo- 
ment arrives when equilibrium is destroyed. The 
iron rod strikes smartly and sharply upou the 
spring, N T, contact between T and H is broken, 
aud the current passes through the electro-magnet 
of tbe break in the lamp. The break is released 
for an instant; the carbons approach each other. 
But the same rupture of contact introduces in the 
shunt a new resistance of considerable magnitude 
(viz., 1,200 ohms), that of the electro-magnet 
of the break. Then the strength of the 
shunt current diminishes considerably, and the 
solenoid, 8, recovers briskly its drawing power 
upon the rod, and contact is restored. The 
carbons approach during these periods only 
about -01 to 02 millimetre. If this is not sufficient 
to restore equilibrium, it is repeated continually 
until equilibrium is obtained. The result is that 
the carbon is continually falling by a motion in- 
visible to the eye, but sufficient to provide for the 
consumption of the carbons. 

The contact between NT and H is never.com- 
pletely broken; the sparks are very feeble and the 
cantacts do not oxidise. The resistances inserted 
are 80 considerable that heating cannot occur while 
the portion of the current abstracted for the control 
is 20 small that it may be neglected. 

The regulator acts precisely like the key of a 
Morse machine, and the break precisely like the 
sounder receiver, so well known in telegrapry. It 
emits the same kind of sound, and acts automati- 
cally like a skilled and faithful telegraphist. 

_ This regulation, by very small and short succes- 
sive steps, offers several advantages. 

Ist. It is imperceptible to the eye. 

Zod. It does not affect the main current. 

srd. Any sudden instantaneous variation of the 
main current does not allow a too near approach of 
the carbon points. 

Let, now, an accident occur—for instance, a 


carbon is broken; at once the automatic cut-off 
acts, the current passes through the resistance R 
pastesd of passing through the lamp. The current 
through the fine coil is suddenly increased, the rod 
is drawn in, contact is made at G and K, and the 
current is sent through the coil R. As soon as con- 
tact is again made by the carbon, the current in 
the coil S is increased, that of the thick wire in V 
is diminished, and the antagonistic spring U breake 
the contacts at G and K. ae 

The rupture of the light is almost fafperoeptible. 
because the relighting is so brisk and sharp. 

I have seen this lamp in action, and its constancy 
and steadiness leave nothing to be desired. 


HYDRAULIC MACHINERY.—I.° 
By Prof. PERRY. 


YDRAULIC machines are very wonderful to 
people who observe their action for the first 

tune. Hereis a model of the common hydraulic 
press, and with this little model a labourer, with- 
out any other help, can raise a load of 100 tons. 
If you go to any large docks, you will see how, by 
the manipulation of a few handles, a boy can lift 
heavy weights rapidly from ships, placing them on 
the dock. Visit any large steel works, and you 
will see great armour plates and great Bessemer 
converters and their appliances passed about 
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nearly as readily as small objects are moved by a 
village blacksmith or a brass-moulder. Visit the 
Victoria Docks, and you will see the largest ships 
raised out of the water on a floating gridiron, and 
towed off for repairs. Visit the River Weaver, in 
Cheshire, and you will see sections of a canal 
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rising and falling with canal boats. Instead of 
bringing a boiler or iron girder near a riveting 
machine, Mr. Tweddell takes a little riveting 
machine to the boiler or girder, and works it 
through small flexible pipes from a distance. 
Think of centrifugal pumps which discharge 
100,000 gallons per minute, or those of smaller size 
which, worked by their little steam-engines, would 
keep the leakiest ship afioat: of those insignificant 
little machines called turbines, which make up in 
speed for their small size, and whose development 
is really in the future, when electricity shall have 
become a Sandmaid of industry. 


t Condensed from a series of Cantor L2ctures delivered 
before the Society of Arts. 


With few excéptions, the general public are 
utterly ignorant of the properties of electricity. 
People say that, when eleotricity is supplied to 
every house, as water is at present, everybody wi 
get a knowledge of ite properties. This reasoning 
is very fallacious. From our early swimming 
days, we have had much to do with water. We 
all take sea and river voyages, and are tossed about 
by water. We wash in it and drink it. It is 
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supplied to our houses in large or small quantities. 
In spite of all this there is a wonderful ignorance 
every where as to the properties of water. 

- Just consider for an instant what is the condi- 
tion of things before the labourers act on the lever 
of an hydraulic press. There is a ram which carries 
a heavy weight, the weight to be lifted. Now, the 
space between the vessel and the ram, and all the 
space in their tubes, is filled with water, which has 
no means of getting away. There is no escape for 
the water anywhere on the pump side, and there is 
just as little on the other side, tor you see that the 
water if it escapes into the space N, Fig. 3, finds 
that it has still to get past the leather, which is, 
however, so placed and shaped that the greater the 
water pressure the,tighter the leather fits the ram. 
There is, then, no escape for the water, and when 
this is the case, no matter what weight is placed on 
the top of the ram, it cannot fall. The falling of 
the ram would mean some escape for this water; 
but as there is no escape for the water, the ram 
will fall no more than if it were supported on some 
quite rigid material’ 
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be a work of no great difficulty; and after 
the apparatus is set up, it will itself, owing 
to the geared connection, supply from one 
rosette several varicties of design. The disc 
alone, with proper ratio of gearing, will set 
out a design of 3, 4, or 20 loops, which will 
be quite evenly spaced, and will afford an 
outline, transfprable to the new rosettes, 
through the medium of a papcr-holding 
chuck. I need hardly point out the mode 
of evenly setting out curved or waved out- 
dines by folding paper and cutting such 
. curves at once with scissors—a most useful 
and simple plan for those not gifted with 
geometrical tastes, and to whom compass 
and ruler are often sources of trouble. The 
reason there is more difficulty when the de- 
sign repeata itself after given intervals is 
because the rosettes of a rose engine move 
round under the influence of a tangent 
screw and wheel, so as to vary the mono- 
tony of having merely concentric rings ex- 
actly alike as the design, with curve under 
curve and point under point. By shifting 
the rosettes each time a little upon its axis 
this monotony is done away; but if the 
divisions of the pattern are unequal, the re- 
sult will be an irregularity of design most 
unpleasant to the eye. 
J. L. 


(To be continued.) 


THE EDISON ELECTRIC LIGHT 
INSTALLATION IN NEW YORK. 


WE have previously mentioned that the 
Edison Company were laying down 
mains and fitting up wires for an installa- 
tion of the electric system of lighting over 
about one square mile of tbe busiest section 
of New York. The district includes 946 
subscribing consumers whose premises are 
already wired, the number of lamps being 
nearly 14,500. About one-third of the 
whole area has now been working for some 
days; but before all the subscribers in the 
square mile can be accommodated, the plant 
must be nearly doubled, as each generator 
is equal (in practical working) to only 
about 1,200 lamps (nominally 1,800), 
and at present six dynamos only are 
ready. About fourteen miles of street 
mains have been laid; and the experiment, 
so far as news has yet reached this country, 
isa snecess, about 5,000 lamps being steadily 
supplied, including those at some of the 
newspaper offices. The central station is 
located in Pearl-street, a short walk from 
Fulton Ferry, the building itself being 
merely a shell inclosing the platforms or 
floors on which the apparatus is placed. 
The building is about 50ft. by 100ft., and is 
divided by a middle wali into two equal 
portions, one only of which is at present. 
completely fitted. Originally erected for 
commercial purposes, it was quite in- 
adequate to support the great weight of the 
machinery, and so it now forms merely a 
cover to a structure which is composed of 
iron pillars and girders resting on a sub- 
stantial base of concrete. The boilers 
in the section at present working are 
four in number of the Babcock and 
Wilcox type, each being of 250 horse- 
power. These boilers are of the water-tube 
class, having long inclined tubes over the 
firebars, connected at each end with a shell 
reservoir, the bottom of which is exposed to 
the gases rising between the tubes. The 
fronts are completely inclosed by iron 
frames, and the boiler-house presents a neat 
and tidy appcarance, a gallery running 
round it over the tops of the boilers for the 
converience of visitors. The area of the 
buil ling under the footwalk is used as the 
delivery for coals, and an engine of about 
20 horse-power is placed there for working 
a fan to sup} y air to the furnaces, and keep 
the etokehuie cool, while. at the same time, 
by means of screw conveyers, it keeps up a 
constant supply of coal to, and removes the 


ashes from, the stokehole. The boilers 
being arranged on opposite sides, the fire- 
men have only a short distance to walk to 
reach the coals, and the place is kept 
as clean and tidy as possible. Each boiler 
has an injector, and one large steam pump 
is so titted that it can supply any or all of 
the boilers. The feed-water is heated as 
high as possible, by being forced through a 
heater which receives the exhaust of all the 
engines. The object is not merely to secure 
the greatest degree of economy, but to 
deposit a8 much as possible of the impurity 
of the water before it reaches the watertubes 
of the boilers. The steam is taken by an 
Sin. pipe, from which div. pipes rise verti- 
cally to the engines on the floor above. Each 
dynamo has its own engine on the same base- 
plate, the combination weighing nearly 28 
tons. The engines are of the Porter-Allan 
type, with cylinders 11 3-16in. diameter, 
stroke 16in. The cut-off is regulated by the 
governor, the engines being set to run 
at 350 revolutions, with a pressure of 
120lb. per square inch. The connecting- 
rods drive direct on to comparatively small 
disc flywheels carried on sbafts coupled 
directly with the armature shafts of the 
machines. Some idea of the enormous 
dimensions of the dynamo may be gleaned 
from the following figures :—Length of 
armature, öft. lin., diameter 2ft. 33 in., 
weight 9, 800 lb. The field-magnets, of the 
horizontal pattern, weigh nearly 15 tons, 
and the height of the machine from floor is 
6ft. 4in. The resistance of the armature is 
0038 ohm., and the current of so low an 
intensity that it can cause no injury to any- 
one inadvertently handling or touching the 
wires. The six dynamos are arranged ina 
line on one side of the room, and are alter- 
nately connected to the heavy copper bars 
forming the main leads on opposite walls, 
the bars of like sign being connected together 
at the front of the building, where the entire 
current is collected into two large horizontal 
copper bars with which the leads laid under 
the streets are coupled. These street-mains 
vary in size, some of them being equal to a 
copper rod of about half-inch sectional area, 
while others are equivalent to about ten 
wires of No. 10 gauge, and others again so 
comparatively small as to equal only about 
two No.10 wires. The leads, except where 
they diminish to the size of wires, are of 
nearly semi-cylindrical section, and are 
placed in iron tubes which are filled in 
with insulating material. Here and there 
are service-boxes, in which the leads are so 
shaped that they serve the double purpose 
of taking up expansion, and allowing for 
contraction, while affording a ready means 
of making connections with the wires which 
convey the current to the lamps in the 
buildings. The regulating apparatus con- 
sists of a circular switch and a number of 
resistance coils, with an indicator to enable 
the attendant to judge of tbe strength of 
the current. The field-magnets, it should 
be mentioned, are p'aced in a shunt circuit, 
the resistance of which can be increased 
from a fraction of an ohm to seven and a 
half ohms, which is the greatest resistance 
necessary to control tbe current used to 
excite the field- magnets. The circular 
switch is operated by a horizontal shaft 
through sets of mitre gearing, and the 
indicator is an ingenious arrangement by 
which unskilled labour can be utilised in 
regulating the current. Thus the indicator 
consists of a couple of lamps, ove of blue, 
the other of red glass, neither of which is 
illuminated when the currentis normal. The 
electrical arrangements are so made that 
when the resistance of the shunt circuit is 
too small, the blue lamp is illuminated, and 
the attendant turns his wheel switch, 
throwing in one resistance coil after another 
until his blue lamp goes out. If, on the 
other hand, the red lamp shines 
out, the switch is turned in the op- 


posite direction, and the resistance in 

the shunt circuit is reduced. All six 

dynamos work on the same circuit normally, 

but each is provided with a switch for 

cutting it out. This switch consists of a 
couple of bars pivoted at one end, and 
united at the otuer to form a handle, near 
which a cross-bar carries three plates, about 
4in. broad, which can be brought down 
between three pairs of fixed contact-plates, 
each pair thus clasping, as it were, one of 
the plates on the movable levcr. A power- 
ful spring tends to force up the bars forming 
the movable portion of the switch, and a 
catch keeps it in position when the dynamo 
to which it belongs is required to be in 
the circuit. If there is auy reason to 
suspect that a dynamo is not doing its 
proper amount of work, a touch on the catch 
of the switch at once releases the movable 
arm, which flies up and breaks the contact. 
The suspected dynamo is then connected up 
to the test battery of lamps, 1,000 in number, 
which is erected in one of the rooms cn the 
top floor, and if it raises those to a state of 
brilliant incandescence, the machine is 
credited with being in proper order, and the 
supposed defect must be looked for else- 
where. The machine, as we have mentioned, 
possesses a nominal capacity of working 
1,800 lamps, but it is not intended to do 
more than put 1,200 lamps to each 
machine; hence, if one will raise 1,000 
to brilliant imcandescence, it is in a 
condition to exert its full capacity, the 
normal condition of E:lison’s lamps being 
just short of what would be termed brilliant 
incandescence. The reason the dynamos are 
not worked up to what is alleged to be their 

full capacity can be easily gathered from 

what we have said. At present, the half of 

the generating establishment is supplying 

only one-third of the whole area to be 

lighted. When the other half is complete, 

we may assume that the two sets will be 

able to supply the 14,500 lamps, more or 

less; but clearly there is no reserve in case 

of accident to one of the machines. That 

apparently has been provided for in the 

alleged fact that the machines are capable 

of doing more work than they are 

called upon to do in regular practice. How 

the arrangement succeeds we sball probably 

learn ina few month;:; but considering the 

price of gas in New York, it is certain that 

the electric light ought to succeed there if it 

can supplant gas here. Given only candle 

for candle at the same price, the incan- 

descent electric light will, if it can be 

shown to be as trustworthy as gas, be pre- 

ferred to the latter in many places, for it is 

steady and pure, and while scarcely heating 

the air, certainly goes not vitiate it by in- 

creasing the amount of carbonic acid. No 
doubt sundry defects will be discovered in the 
arrangements before many weeks are over, 

although it must be acknowledged that Mr. 

Edison and those who are working with him 
have endeavoured to make the installation as 
complete as possible in every detail. We 
have heard of some defects in the iasulation 
of the main leads, and the New York papers 
may be relied upon to imagine some extra- 

ordinary freaks of the electric fluid ” ; but 

up to the present the installation has met 

with no serious mishap, and as the pioneer 

on the large scale, it will unquestionably be 

of great advantage to the projectors of 
similar installations, especially if, in the 

course of a few months, full and accurate 

accounts of the actual cost are published. 


THE ACHROMATIC OBJECT- 
GLASS.—IX. 
By W. BRADBURY. 
(Continued from p. 538, Vol. XXX F.) 


HE following table will serve for the indices 
in common use; it is preceded by oorre- 
sponding equations having literal coefficients, 
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TABLE OF ABERRATIONAL EQUATIONS. 


3 85 PARALLEL Rays. VERGENT Rays. 

: 7? | 3 75 

m — Ar + B] I, Mm lx + A. ae + C. a D.] oo 
1-50 | 1166 l., — 1429 „ + 1-429] „ l, + 1429,, 7 464, + 10 ‘3 
1-41 1115 (., — 1458,, + lot) „ „ +I, + 484 „ + 9801 „ 
152 107 (., — 1158, + 1503] „ b. + 1488 „ + 503 „ + 1000) „ 
153 | 105 l,, — 1520, + 1627] „ „ , „ EON) a 
1°54 931 fa — 1448,, 7 1574] „ „ ot LOS, + 54, + 1030 „, 
1:55 911 b, — 1-583 „„ + 1623] „ „ + 1583, + 568 „ + 1-05 5 
1:56 “O03 „, — 1612,, + 1656) „ fe + 1612,, + °589,, + 1067) „ 
1:57 "87t [„ — 1640,, + 1-692 | 1 [ss + 1:640 „ + 609 „ + 1083] „ 
1:58 "841 („ — L670, + 1°736! „ ., + 1670,, + °634,, + 1°102) „ 
1-59 803 (., — L70t,, + 1779) „ Ls + 1704 „ + 657 „ + 1436 13 
1°60 “780 fn e, + PSIG) p „ + 1733, + 680 „ + 1136] „ 
161 751 fna — 1:767,, 4 P86?) „ „ + 1707 „ + 704 „ 4+ E 3 
1:62 723 (., — 1.796, + 1905) „ „ + 17/00 „, + 730, + 1175] „ 
1-63 700 (,, — 1823 „ + 900 i | „ 7 1823, + 754 „ẽ + 1193) „ 
1-64 676 [s — 1872 „ + 20001 „. „ + 18724, + 779 yy + 1220) „ 
1°65 653 (., — 1888 „ + 3090 1 „ + 1888 ,, + 80 „ + 1250 = 
1-66 630 [,, — 1920, + 2-080] „ „ + 1920,, + 830 „ + 1250] „ 

which are convenient for reference. Ons pert is F (focus crown) = 50 (1 = 3) = 20. 


devoted to equations for parallel rays, as they 
have simpler form than those for vergent rays. 
The number under m is not repeated, but belongs 
to bcth of the parts; and the final quantity out- 


side the bracket must also be repeated with 


every equation. 
When two lenses are aplanatised, we must 


have :— 
abrn. eqn. of Ist ae 2 ace eqn. of 2ad lens 
for parallel rays ..j for vergent rays. 


For the sake of brevity, let N represent the 
whole valae of the parallel equation, except the 
last factor; and x the corresponding value of the 


vergents equation. Then the condition is :— 
975 
N. 5. i, .96959⁵jſ9d „ „ „ 20 (6.) 


But since the lenses are in contact, their 
diameters are alike, and y disappears: also F; f 


= 6, and the condition eventually becomes :— 
N=. 353 


that is, neglecting the last factor, the equation 
of the crown lens, whether it be first or second, 
must always equal that of the flint lens multi- 


plied by the cu be of the dispersive ratio. 


To illastrate the uso of these formulæ, we will 
take the same glasses as in previous examples— 
viz., Ohance’s hard crown and dense flint—in- 
dices, 1°51 and 1:62, respectively; dispersive 
ratio, 0°63: find what the ratios of curvature 
must be, in order that the inner curves may be 


alike ? 


When the crown lens is in front, we find for 


its equation : 
1115 f z, = 145821 + 1464 


For the flint lens, the prefixed number must be 
multiplied by 5* or 216, and substituting the 


value of a = (2/0 — 1) = 74, we get:— 
156 [ 4 + 4192, + 5149 |. 


In this case, 3 o will be found = 493, whence 21 
= (506 — 493 :), the required relation betweeu 
z, and r: for internal contact. Substituting this 


value in the crown equation, it gives: — 


1:115 { 24347 + 22 + 983 


Multiplying each equation by the number pre- 
fixed to it, and subtracting the less from the 


greater :— 
2712˙ + 245 + 1:0% 
156e 4 653. + 803 
15 + tuse + 293 = O, or— 
2 — gór = — 254 


Solving this equation, we find z = +°1, or 


+ 2°54, of which the first alone is a suitable 
ratio, showing the flint lens to be a plano-con- 
cave. And when +, = 1, ©, = +°013, showing 
the crown lens to be very nearly eqai-convex, 
the back side being slightly flatter than the 
front side. 

So far all is general; we will now find what 
radii tbese ratios would give for a compound of, 
»3y, Uin. focus. 


nex 


Axprew Ross, 
Seriy Alte. 


J (focus flint) = 20/3 = 33°33. 
11 2 F(u —1)/(1 + 271) = 20:4 + 1-013 = 20°13. \ 
r= 204 (1 47) = 20-4 > +987 = 20-66. 
ra = 2 (m —1)/(1 + 2.) = 41°33 + 2 = 2066. 
rı 6 6% „% „% %% % % „ „% een % 6% „„ „„%5ö— plane. 
By reference to the table of curves, oomputed 


by Barlow's rules, it will be seen how olose in 
agreement are the results yielded by two very 
different methods. The two sets of curves may 
By means 
of the process j ust used, the results are obtained 
directly; whereas in Barlow’s method, it would 
be next to impossible to apply the condition of 


be called identical in every respect. 


inner contact. 


It will be observed that the three curves are 
nearly alike, and they continue to approach to 
equality as the indices decrease. For 1'5 and 
1-6, the table gives the curves as exactly equal 


with plano-concave flint. 


With Coddington’s formula I conclude my 
notices of the recognised methods of computing 
I have tried to 


the ourves of object-glasses.* 
avoid as much as poasible, the purely alge- 


methods of Dollond and Tulley. They were 


practical men: Barlow, Coddington, and Her- 
schel took up the matter as an interesting 
problem in mathematical optics, It may be 
urged that a still simpler method of computing 
the radii is very desirable; but I do not think 
an exact formula can be found less complicated 
Approximate rules may be 
formed, but the value of a rule depends upon 
its general applicability: and it seems exceed- 
ingly unlikely that the same degree of correct- 
ness can be ensured, with refractive and dis- 


than Coddington’s. 


persive numbers differing widely. 


There is one name, eminent among the older 
British opticians, concerning whose practice 
information seems scarce; I allude to Andrew 
Ross. Beyond some particulars of his process 
of glass-grinding, furnished by Holtzapffel. I 
have met with only one reference to an article 
It is 
given below; and I must rely on the kindness 
of some correspondent, who has the opportunity 


from the pen of this celebrated artist. 


to read it, to send a summary to these pages.t 


At this point I conclude the historical part 
| of my essay. I have been furnished by Pris- 


matique’’ with particnlars of several forms of 
0. g. s. now in use among the chief English and 
foreign opticians. A general description of 
these is, for the present, all that is necessary; 
some of them will require a more particular 
account afterwards. But in no case shall I 
attach a name to the forms described: eo long 
as & combination gives satisfactory results, it 
matters not by whom it is used. 

There seem to be three characteristic forms 
in use, which may be classitied as English, 
French, and German. The English form is 
shown in Fig. 1. 


? Since writing this I have received from “J. C. Z.” 
un account of Kobison's method, which I will give in my 
section, 

TAn article on the“ Achromatic Object-glass,’’ by 
Vol. LII, page 024, Trunsaciiuno af bie 


braical treatment of spherical error, and have 
given those equations only which seemed 
necessary to the successful application of the 
tables. I have made use of such particulars as 
I have been able to procure, respecting the 


three sections : 
matiem, arising from the refraction of light by 
a prismatic substance; next, spherical or lenti» 


The crown lens is in front; it is double-con- 
vex, with the shorter radius outside. The flint 
is double concave, with the longer radius out- 
sido; and its inner curve is deeper than it 
convex neighbour, thus leaving a meniecus air- 
lens, as we may term it, in the interior. This 
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object-glass is evidently on the same model as 
the early work of Dollond and Tulley, and it 
is spoken of as an excellent form. 

The French form is shown in Fig. 2. 

The crown lens is in front; it is donblescon- 
vex, with the longer radius outside. The flint 
is concavo-oconvex, or, has only one concave 
surface; hence the combination is on Herachel’s. 
plan. I have represented the inner curves in 
contact, but possibly this condition is not 
always applied. This construction has been 
tried by at least one English optician, but it 
has not becn largely adopted. 

The German form is shown in Fig. 3. 

This is essentially different from the other 
combinations; it is really the French form re- 
versed. The flint lens is in front; it is convexo- 
concave, or a long convex curve in front with a 
deep concave curve bebind. The crown lens is 
double-convex, having its longer radius outside: 
generally the inner curves are slightly sepa- 
rated. 

I am also enabled to give two triplet com- 
binations; they are represented in Fig. 4 and 
Fig. 5. Both have the interior carves alike and 
are cemented. i 

In the first, the anterior convex-lens is of 
unequal curvature, the flatter side being in 
front; the back lens is eyai-convex. The 
inner flint lens is of unequal curvature, corre- 
ponding with the adjacent convex sides. 

In Fig. 5 we have a simpler combination. 
The first and second lenses are equi-convex and 
equi-concave ; the third lens has its outer radius 
much longer than the inner one. 

A very convenient, practical combination may 
be formed on the German plan, Fig. 3. With 
two particular kinds of glass, each outer curve 
may have the same radius, and also the two 
inner curves may be alike. ‘‘ Our authority 
gays respecting such an arrangement :—‘ This 
is the most simple form an amateur can havo, 
as only two pairs of tools are necessary. 

The details relating to the specific radii and 
kinds of glass suitable for some of these com- 
binations will be given afterwards. 

In treating of the general theory of the object - 
glass, there are two parts to be dealt with: 
frat, the correction for colour; and seccnd, the 
elimination of spherical error. To obtain these 
corrections, use is made of a second lens, having 
errors of a similar but opposite character ta 
those of the first. By this means, an approxi- 
maté balance only can be effected. Furst, we 
will treat of the correction for colour, 

By duly proportioning the foci of a couvex 
and concave lens, achromatism, to a certain | 
extent, may be attained; but this will ouly 
apply to rays very near to the axis of the com- 
bination. Chromatic spherical error has not, so 
far as I am aware, been brought under mathe- 
matical treatment; and, indeed, it does not 
secem likely tuat such can be done in any con- 
venient form. A few general deductions may 
be made, which must guide us in arranging 
curves, so as to fccure the best effect. Chro- 
matic and spherical error both arise, in some 
respects, in à similar way; and, therefore, wo 
are justified in concluding that mears which 
will remove the latter will aleo lessen the 
former. 

Chromatic aberration may be divided into 
first, primary or axial c ro- 
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oular ohromatism, caused by the shape of the | but even to overpower and reverse the secondary 


lens; and lastly, residual chromatism, or, as it 
is usually termed, secondary spectrum, produced 
by the unequal action of a substance upon rays 
of different colours. 

With regard to primary chromatism, when a 
ray of white light passes through a glass prism, 
it is refracted or bent from its original path; 
and also dispersed or spread out into colours 
over an angular space, which varies with the 
nature of tho substance, and the manner in 
which the ray falls on it. Now if, by another 
substance, an equal but opposite dispersion be 
produced, the ray will practically emerge in the 
same state in which it entered. The dispersion 
varies, among other things, with the refracting 
angle of the prism; and a much less angle in 
flint-glass than in crown-glass will produce a 
given amount of dispersion. Hence, the cor- 
rection of primary chrematism involves a rela- 
tion between the refracting angles of the lenses, 
or, which is the same thing, between their prin- 
apal focal lengths. Secondly, with regard to 
spherical chromatism. The effect of refraction 
becomes more apparent, as the angle of ‘inci- 
dence is increased, or as the ray approaches the 
margin of the lens. It causes the emergent ray 
to cut the axial ray nearer to the Jens than 
those about the central part. If this aberration 
exists for one colour, it must exist for all; but 
as the surface may be figured so as to remove 
the appearance of unequal refraction, spherical 
ohromatism will be at the same time very much 
diminished. It is not usual to regard the spheri- 
city of a lens as having an effect upon the cor- 
rection fcr colour; but I see no reason why it 
should be omitted. ‘We regard the aberration 
(spherical) of a lens as being of one kind, the 
same as exists in a spherical mirror; but it is 
evident that this comparison is not a just one. 
We cannot say accurately what would be the 
index of a white ray, giving the same circle of 
aberration. It arises from the aggregation of a 
number of coloured discs; and though, to all 
appearance, tho white disc may seem invariable, 
yot wo cannot be sure that the same proportion 
of colours is always united in it. I do not ree 
how any surfaces can be so fashioned as to 
entircly oblitera¥e spherical chromatism. It may 
be possible to ffhd, by experiment, a combination 
of surfaces which will do this approximately ; 
and I think the counter-action which may be 
thus obtained can be' made to play an im- 
portant part in neutralising the next. species of 
obromatism. e i 

Residual colours or secondary spectrum ”’ 
arises from the nature of dispersion. Each sub- 
stance has its own length of spectrum, and 
within this each colour is expanded in a varying 
degree. But by unequal refractions we may 
cause two substances to yield spectra of the 
same length, though when tbis occurs the inter- 
mediate colour spaces will not be equal for each 
substance. Hence two opposing media cannot 
act equally on each of the colours. They may 
be so arranged that one shall disperse and the 
other combine any two colours, but not more. 
The rest will still be slightly dispersed, there- 
fore in selecting colours for combination, choice 
must be made of those two which will leave the 
least number of rays uncombined, or which gave 
tho least ‘‘ secondary spectrum.’ There is some 
latitude of choice in this matter, so that the 
predomiaatizg tint of residual chromatism is not 
always the same. 

Thus, it appears that the achromaticity of a 
combination is consistent with a slight varia- 
bility in the outstanding colour, one tint being 
epoken of as showing ‘‘ undercorrectness,’’ and 
another ‘‘ overcorrectness.”’ Now, if it is pos- 
sible to apply the same conditions to the cor- 
rectioa of apherical chromatism without essen- 
tially disturbing the general balance cf 
aberration, there seems no reason why these two 
kinds of chromatic error should not be set in 
opposition. Sir D. Brewster, from experimente 
with prisms, found that the spectrum of a sub- 
stance was susceptible of a sl tion in its 
interna! constitution, when the same amount of 
dispersion was obtained from a large-angled 


prism with a small angle of incidence, and from 
a smali-angled prism with a very oblique inci- 
dence. The effet variation he denomi- 
nates ‘‘ tertiary spectrum,’ and it secms to me 
ansJozcus to that which I believe may be ob- 


tained by an extension of the 
tor tLe romoval of general spherical aberration. 
Brewet-- found thst in priems this °‘ tertiary 
ape cus ©’ cou'd be made, not orty to correct, 


colour. 
(To be continued.) 
Errata IX Section VILI.—The second paragraph on p. 


537, beginning with The next short table,” is mis- 
pieces It refers to table three, and should have imme- 


iately preceded it. On p. 533, equation for spherical | ’ 


error, read (3u + 2) instead of (3 X 2). 


PRACTICAL NOTES ON PLUMBING.— 
XLII.“ 


By P. J. Daviss, H. M. A. S. P., &c. 
(Continued from page 587, Vol. XXXV.) 


Preparing Work for Burning.—Flat 
Burning. 
1 two pieces of lead, and prepare the 
edges to butt together. Shave the edges 
the exact width, as shown at CD, Fig. 232. 


Do not use soil, touch, or rosin, nor handle it 
after it has been shaved. 


Upright aad Horizontal Burning.— 
Preparing. 


Shave the lead, and put it together, as shown 
at SHAVED, A and I, BE, Fig. 233. Be 


Fs C: 8233. 


sure and shave all parta that touch and are re- 
quired to be burned—viz., back and front of the 
lead. 
Pipe-Joint Preparing. 
For upright joints prepare as illustrated at 
Fig. 234. t the male enter at least lin., and 
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process adopted | jet the lead fit thoroughly all up the socketed 


part, and be perfectly cleaned for burning. 


° From the Building News. All rights reserved. 


Sxrr. 15, 1882 


For Pipe Making. 


Prepare the joint in a similar manner as when 
for soldering up, except the use of soil, touch, or 
rosin. and dress round the as 


illustrated at EBA, Fig. 235, and as finished 
ready for closing, and tacking together as at 
Fig. 236. 

Burning. 


Suppose itis required to burn a flat seam, as 
already prepared and illustrated in Fig. 232: 
here you require a large burner, and in pro- 
portion to the substance of the lead and width 
of the seam. Witha good supply of gas and 
wind, also a stick of pure lead about tin. wide 
and thick—in shape much about the same as 
fine stick solder bars, but not larger than speci- 
fied, take hold of the pipe at B, Fig. 231, and 
hold it loosely, and upon the balance between 
the forefinger and thumb—the back part of the 
pipe lightly resting upon the third and little 


finger in such a manner that it will swing in an 
easy seesaw Style, as shown in Fig. 237. 

Regulate the gas so as not to roar, but to 
come out freely after a while; and when no air 
is present, it will be found to be rather shaggy, 
asat UG H, Fig. 238, or at ABCD. Fig. 239, 
with a yellowish, inclined to red, tint. Next 
turn on the wind-cock full, D, Fig. 231, and 
most likely the flame will become reduced, and 
appear as at T U, Fig. 239; after which it will 
pop out, because you have had too much wind; 
then you can turn off the wind and light the 
gas again. Now turn on the wind, but very 
slightly, by degrees, and notice the difference 
you will have in the flame. It will get more 
pointed, and become a tlueish, soft purple, and 
pencil-shaped intense flame, in shape similar to 
ABC, Fig. 240, and BDEF HJ, Fig. 248. 
There is a wonderful difference between these 
flames and those illustrated at Fig. 238, and 
ABO, Fig. 239. The latter is 1 and 
rugged; whilst the former, Fig. 240, &c., is 
smaller and more compact. Too much care 
cannot be taken to select a proper flame; for if 
you have too much gas, the fame is apt to be 
large and weak, and will burm the parts not 
required. If too much wind, the flame is want- 
ing ia power. This flame will be very dark in 
colour, blue inclined to black, and will continu- 
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ally steal eneakingly out. Keep at this, occa- | flame, as shown at M, Fig. 238, or M, Fig. 239, | burn the seam slowly (in the manner known as 
sionally trying the heat upon a piece of stick- | to the stick-lead, and drop a bead of lead npon | button-burning), but see that the amalgamation 
the flat seam, as at the dark spot near J, Fig. | of the burning is perfect. The shape of button- 
burning is well illustrated, full-sized, in Fig. 
242. 
This is a slower process; and for learners 
a flame is required about the size of that shown 
at H, Fig. 248, which may be increased to that 
shown at M, Fig. 239. The button - burning 
crystallises slowly, and is, therefore, more the 
shape of a button. 


(Zo be continued.) 


BASSNETT’S SOUNDING INSTRU- 
MENT. 

A* improved instrument for sounding the 

232; then bring down the point of the flame, depth of the sea, or other waters, has 


and melt the bead of lead, together with the | been recently patented by Thomas Bassnett, 
two edges of the lead, taking care to apply the | nautical instrument maker, Liverpool. The in- 


A 


hottest part of the flame to the centre of joint. | vention relates to apparatus in which the 
Let the whole flow together, raise the flame | pressure of a head of water or liquid compressea 
instantly, and with all speed melt off another 


FIle, 238. bead to drop just upon the inner edge of your f 
last (and at the same time that the whole is in a |. ,., 7e. 2 
molten state) at about G in SHAVING; then . $ * T 
melt this bead and the two edges as before, and po ee 


so on from J to D, Fig. 232. Notice.—It is 
important that you hold the blowpipe straight, V 
and in a line with the shaving and nearly level,, 
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over that part which you have burnt, as illus- a T 
trated at ABO, Fig. 231. To put the pipe] | "J F~ 
before the part which you have burnt is burning 
back-handed. 
Soil and other pipe-burning is illustrated at i 
Fig. 241. In this diagram may be seen the pipe 
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placed over an iron mandrel, and supported 
upon two fixed tressels. Commence to burn at 
B, and proceed towards G. I have invented 
and introduced a roller, F, to be kept about lin. 
in front of the flame. This prevents the heat 
from drawing the lead off the mandrel, which 
enables the lead-burner to proceed rapidly with 
lead. Having mastered the flame, so that you | his burning. Such work will have a herring-bone 
can work it downwards fom A BO D to TU, | appearance, as illustrated at Fig. 241 A. "When air within an inclosed space, and in which a 
&c., Fig. 237 and Fig. 248, next apply such a | this tool cannot be had, at firat, when learning, | certain portion of the water entering th 


FIGc.e&39. 
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apparatus is retained to serve as a record of 
compression. Tbe main objects are to provide 
appxratus in which equal increments of pressure 
shall be represented by cqual, or nearly equal, 
di virions on the ecale used for ascertaining the 
depth of immersion, and in which a long range 
of measurement shall be obtained in a com- 
paratively chort apparatus or instrument. 

The patentee constructs the instrument with 
two chambers, or compartments, one of which 
tapers or increases in cross section from one end 
to the other, the second chamber or compart- 
ment being of any desired shape, but preferably 
taper. The larger end of the tapering or, as 
it is called, the measuring, chamber or com- 
pariment is hermetically closed; the smaller 
end communicates with one end of the second or 
receivipg-chamber, Tho other end of the re- 
ceiving-ohamber is made with an opening, or 
Openings, through which water is free to flow. 
The measuring-chamber is provided with a 
8‘op-cock, or plug, through which the liquid 
retuined after use is discharged when desired, 
and with a gauge, or sight-glass, through 
which tho quantity cf water is observed and 
read off against a scalo, provided with or fitted 
to the instrument. In practice the instrument 
is constructed udvantageuusly as follows:—A 
solid drawn brass tube is divided lovgitudinally 
avd obliquely into the receiving and measuriug- 
chambers, or compartmenta, above mentioned. 
One end of the tube is hermetically closed, a 
small opening being left between the two 
chambers, ot compartments. At the other end 
of the tube the largo end of the measuring- 
chamber, or compartment, is closed, and sn 
opening is left into the receiviug-chamber. Tue 
oblique longitudinal division is obtained by 
cutting the tube, inserting a piece of sheet- 
brass between the two divisions, und aftorwards 
eecarcly soldering or braving the whole together. 
A template is used, and the line of section is 
preferably curved. The ends of the tube are 
closed by pieces brazed or screwed thereon. A 
gauge-glass is fixed to and communicates vt 
vach end with the measuring-compartment, or 
a sight-glass is used for that purpose. The 
patentee also constructs sounding apparatus of 
two tubes, coanected by a flexible joint, either 
indiarubber or mechauicul, one end of such com- 
bined tube being hermetically closed and the 
other end open. 

Fig. 1 is a longitudical section of an instru- 
ment constructed in accordance with the first 
part of the invention. A solid drawn brass tube 
18 divided longitudinally aud obliquely by the 
. sheet-drass division into the receiving-chamber 
R, and measuring-chamber M. The tube is cut 
in the required direction, preterably in a curved 
line, as chown, by means of templates, and the 
two portions are brazed together with the strip 
or ri band of sheet brass between them, us shown; 
the two compartments communicate with each 
other at the top by meaus of a short tube. The 
top, or cover, is brazed or otherwise hermeti- 
cally secured in position; H is the carrying-ring, 
to which is secured the sounding-liue. At each 
end are nipples, through which openings lead 
into tho measuring-chumber M, trom gauge~ 
glass, which is provided with hinged cover. The 
openings leading iuto the receiving-chamber are 
shown at L, with the end of the instrument 
closed by a tap, or valve, for opening and cloting 
the measuring-chamber. It will be obvious 
that the receiving-chamber may be of avy 
desired size and capacity, that the apparatus 
may be square, oval, or of other desired shape, 
and that the chambers may be made of other 
material than brasa, and may be connected in 
many ways. The construction shown and 
described answers well ia practice, and is the 
one which the patentee prefers. When in use 
tho instrument or apparatus is loaded or secured 
to a sinkor of lead or metal of any usual or 
suitsble construction, and attached to a line or 
wire, and allowed to sink to the bottom, or any 
desired distance in the liquid, the depth of which 
is to be ascertaincd. ‘Che liquid enters the 
receiving-chamber R, thrcugh the openings L, 
and compresses the air into the measuring- 
compartment. When all the air in the receiving- 
compartment is compressed into the measuring- 
compartment (which will be at a pressure of 
two atmospheres if the chambers are as shown, 
of equal capacity), the liquid will flow into the 
said measuring-chamber or compartment. When 
the instrument or apparatus is drawn up the 
liquid will flow out of the receiving-chamber 
through the openings L, and the liquid forced 


is invariably found full of blowholes. White 
iron, fused in a clay crucible for thirty minutes, 

when fractured did not appear to have under- 
gone any change. White iron and coke were 
introduced into the furnace: the resultant metal 
was slightly greyer than the original. When, 
however, retort-carbon was eubstituted for the 
coke, a good grey iron, soft and easily workable, 
was readily obtained in fifteen minutes, starting 
with the crucible hot. On another occasion, 
starting all cold, at the end of thirty minutes 
the motal, although it had been well fused, bad 
not been rendered greyer. The differences be- 
tween these two results was probably due to the 
temperature being somewhat higher in the one 
case than in the otber. This is a point of 
considerable practical interest. Four pounds 
of white iron, fused with carbon dust for 
three-quarters of an hour, yielded a very grey 
crystalline iron. In another experiment, in 
which 80z. of grey iron, produced in the electric 
furnace from white iron, were remelted in 
carbon dust for ten minutes, a very grey metal 
was obtained, from which, on slow cooling, a 
large quantity of graphite separated. Cast iron, 
fused and kept under the action of the ate for 
45 minutes in carbon dust. was not materially 
changed as to greyness, and the general charac- 
ter of the metal as to the way in which it 
worked under the tool was not materially 
altered. When epiegeleisen was fused in 8 
plumbago or clay crucible, graphite separated 
as the metal cooled. Silicious pig-iron, con- 
taining sbout 10 per cent. silicon, was fused by 
itself. It showed but little bange, except that 
some graphite reparated. l 

A series of experiments was made to determine 
the maximum amount of carbon pig-iron is 
capable of taking up in the presence of à given 
quantity of silicon. Grey cast iron and pig- 
iron containing 10 percent. of silicon were fused 
together in carbon dust, the ratio between them 
being varied so as to yield metal with from! 
per cent. to 9 per cent. of silicon. A similar 
series was made, only substituting sulphur for 
silicon. No odour of sulphurous acid was per- 
ceived; therefore, presumably, no sulphur was 
volatilised. This is somewhat remarkable, con» 
sidering the nature of the experiment. 

A positive pole of nickel, jin. io dismet, 
was passed through a hole in the bottom of: 
clay crucible. A carbon negative pole was used, 
but soon after tho commencement of the experi- 
ment a deposit of nickel formed on the end of it, 
so that practically it was a nickel pole. This 
deposition of metal on the negative pole was 
also observed with some other metala—notably 
with tungsten. In the furnace thus arranged, 
llb. of grain nickel was fused and poured in 
eight minutes. The fused metal had a brilliant 
granular fracture. It could not be cut properly 
in the shaping machine, shearing off under the 
tool. One pound of grain nickel fused in 
carbon dust for 25 minutes yielded a dark grey 
carburised metal, which worked well under the 
tool. On another occasion an equal quantity of 
nickel, similarly treated, gave a ‘‘blowy 
metal, which could not be worked. Some car- 
burised nickel, made as described above, was 
fused in a clay crucible for twelve minutes, and 
allowed to cool gradually ia the furnace; the 
fracture becam: whiter and the grain closer. 

Three-quarters of a pound of copper were 
fused for about half an hour in carbon dust. 
On examining the result, it was found that all 
but about ł0oz. had been vaporised. 

Eight pounds of platinum were rendered per- 
fectly liquid in about a quarter of an hour. 

Half a pound of tungsten in powder waa sub- 
jected to the action of the arc in a clay crucible. 
Dense fumes were evolved, a cavity about I iu. 
across the top being formed. The furnace was 
allowed to cool down slowly. When the orua- 
ble was removed, it was found to have been very 
much attacked below the point to which the are 
extended. The inference is that the crucible 
had been attacked by tha metal at the tempera- 
ture of the experiment. The metal wus fused 
only to an inappreciable depth beneath the cavity 
formed by the arc. The unfused metal under- 
neath was covered with very beautiful iridescent 
crystals of tungsten, which under the micro. 
scope appeared to be well-formed prisms. The 
crystals had evidently been formed by the slow 
cooling of the vapour distilled down from the 
surface. A very large number of experiments 
wore made with tungsten, the results of which 
chos ed that it could not be fused, except in very 
small quantities at a time. It wae possible to 


over into the measuring-chamber will remain. 
The depth to which the instrument has de- 
scended can then be read off on the scale by 
noticing the height of the water in the gauge- 
glase. After reading off, the tap, or valve, is 
opened and the liquid allowed to flow away. 
The ecale is obtained by calculation, experiment, 
or both in the firatcase; after which any desired 
number of instruments may be made to the same 
scale, care being taken to verify their ac- 
curacy. 

Fig. 2 is a side elevation of a sourding 
apparatus, constructed under the second part of 
the invention. Here two tubes are connected by 
the indiarubber tube T, or a hinged metallic 
joint, such as are used in gas-bracket», may be 
employed. In use the apparatus is placed as 
shown, and connected to a sinker. The liquid 
enters the open end of the tube R, and flow into 
the tube M, which is closed at one end. When 
drawn up, the water flows out of R, and re- 
mains in M, the amount remaining being 
measured or read off on a scale. In practice the 
tube R is of metal and M of glass. By 
straightening the tubes, the water will flow out 
of M, and in case of breakage any of the parts 
are easily renewed. 


THE ELECTRIC FURNACE, 


LTHOUGH the electric furnace does not at 
present form part of the plant of a steel- 
works, nor even of all metallurgical laboratories, 
there seems no reason to doubt but that, given a 
cheap supply of current, it will be found a very 
useful addition. In a paper by Dr. C. W. Sie- 
mens and Prof. A. K. Huntington, of King’s 
College, read at the recent meeting of the 
British Association, the authors give an inter- 
esting account of a numberof experiments they 
have made, which shows that whatever may be 
the ultimate fate of the electric furnace in con- 
nection with metallurgy on the commercial ecale, 
it will be, and is now, of special advantage in 
the laboratory. For instance, the temperature 
attainable is practically limited ovly by the re- 
fractoriness of the materials used in the con- 
struction of the furnace, and the heat 
ia developed directly in the metal or other 
substance it is desired to fuse. The t-m- 
perature obtainable by means of fuel is 
limited by dissociation, carbonic acid for in- 
stance, according to Deville, being dissociated 
at 4,700“ Fahr. under atmospheric pressure. 
Ordinarily, the furnace consists of a crucible, 
through the bottom of which the positive elec- 
trode slightly projects. The neyative electrode 
passes throngh a bole in the lid, and is sus- 
pended from one end of a beam, the other end 
of which is attached to a hollow cylinder of iron 
free to move vertically in a solenoid, ove end of 
which is connected with the positive, the other 
with the negative electrode. A sliding weight 
on the solenoid end of the beam acts as a 
counterpoise, and the length of the arc is regu- 
lated automatically -a point of great importance, 
for the resistance of the arc rapidly diminishes 
as the temperature of the atmosphere within the 
crucible increases. The crucible is surrounded 
with some infusible substance such as gas - retort 
carbon or sand, but on this point only ex- 
periment can determine the best means. 
With a current ranging between 250 and 
300 ampères, the most refractory clay 
crucibles were cut through in a few 
minutes; but plumbago crucibles stood well: 
only for certain purposes they cannot be used, 
as they cause carburisation of the metal experi- 
mented on. The authors have, however, effected 
the fusion of metals in a bed of lime, sand, and 
carbon.dust from the electrodes used for electric- 
lighting. From a number of experiments the 
authors deduce the following conclusions: That 
the quantity of any metal which can be fused iu 
tbe electric furnace, and the time occupied in 
fusion, depend—(1) On the relation between the 
volatilising point and the fusing point—that is, 
on the extent which the volatilieing is higher 
than the fusing point; and (2) On the con- 
ductivity of the metal for heat. Thus platinum 
can be more readily melted than steel. and in 
greater quantity for a given expenditure of 
energy. Amongat the experiments made, we 
tind that wrought iron fused in the furnace 
and poured into a mould, was found to be 
crystalline, and could not be worked. As much 
as 20lb. of steel files have been poured at one 
operation; but with such quantities the metal 
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build up a small ingot by fusing a little of the 
tungsten, and then adding little by little gradu- 
ally. Even then the pieces obtained were for 
the most part spongy and unsatisfactory. The 
best results arrived at were when tungsten which 
had already been fused was employed in the 
building-up process. Once the metal had been 
fused, it did not fusa much in melting, doubt- 
less owing to the greatly reduced surface ex- 
posed. Tungsten fused in the electric furnace 
is, when untarnisbed, pure white, and brittle, 
the grain being very close. Tungsten hitherto 
has been obtained only as a grey powder, by 
reducing the oxide with carbon or hydrogen, or 
in minute globules in the ordinary small electric 
arc. Tungsten has its fusing point lowered by 
the addition to it of carbon. Under these con- 
ditions a solid piece of moderate size can, with- 
out much difficulty, be obtained. From 1,000 
grains of powder fused in carbon dust 650 grains 
were recovered, the remainder having been vola- 
tilised, and from 450 grains of the fused metal 
410 grains were obtained on refusion. One piece 
of tun which had been treated under the 
conditions most likely to cause it to be highly 
carburised was analysed. It contained 1:8 per 
cent. of carbon. The metal was very white, 
close in grain, and brittle. 

These experiments serve to show that the 
electric furnace may ultimately become of very 
leas importance in the metallurgist’s labora- 

ry. 


HIGGIN’S GALVANIC BATTERIES. 


ITH the object of lessening the cost of 

V _ galvanic currents, Messrs. J. & A. J. 
Higgin, manufacturing chemists, of Manchester, 
have recently patented several improved forms 
of battery, in which they employ elements and 
materials, which, besides supplying the required 
current, furniah useful or valuavle chemical 
products. They effect that by substituting tin 
for the zinc usually employed as a positive ele- 
ment, and by simple means recover the tin in a 
form suitable for certain chemical manufactures, 
into which that metal enters as a principal in- 
gredient. In one form of battery, they employ 
two fluids, separated generally by a porous cell, 
and in the other they have ouly one fluid. For 
the double fluid cell they generally use a recep- 
tacle such as a stoneware jar, in which a hollow 
cylinder of tin ora plate of tin rolled into a 
cylindrical form is placed. The edges of the 
plate need not touch, as a narrow aperture left 
to establish a communication between the fluid 
inside the cylinder und thut outside of it, will 
be beneficial. Iuside the cylinder is a porous 
cell, after tke manner of the well-known 
‘*Bansen’’ cell. In the outside cell is dilute 
acid, and in the porous cell aliquid or substance 
capable of absorbing hydrogen. In one form 
of the double fluidcell, sulphuric acid diluted 
with from 5 to 10 times its volume of water is 
used as an excitant; and as an abeorbent iu the 
porous cell, a carbon rod or plate, surrounded by 
pyrolusite or native peroxide of manganese, 
broken into small pieces, which may be about 
the size of peas. The prous cell is filled with 
dilate sulphuzic acid, as in the case of the outer 
cell. A copper wire is connected with the tin 
plate, and another with the carbon rod or plate. 
During the action of this battery, the diluts 
sulphuric acid producea proto-sulphates of tin 
and manganese, which remain in solution. 
When it is desirable to renew the liquids in this 
cell, the saturated or partly saturated solution 
is treated in the following manner to separate 
the tin therein contained. To the solution, 
which may be heated, sufficient peroxide of 
manganesa in fine powder is added, to cause 
the protosulphate of tin to become persulphate. 
When the reaction is complete, the liquid is 
diluted largely with hot or cold water, when a 
Precipitation of stannic acid or stannic oxide 
takes place. When this has been washed with 
water until free from soluble salts of iron and 
manganese, it is thrown on a filter, and drained 
toa paste, and may then be treated in various 
ways to produce valuable chemical products. 
Dissolved in an aqueous solution ot caustic 
potash or soda, it forms the stannate of soda or 
potash, well known in the arts of calico- printing 
and dyeing. Dissolved in hydrochloric acid, it 
forms bishloride of tin, also used in calico- 
printing and dyeing, and by the addition of 
metallic tin to this latter, the bichloride of tia 
by assimilating more tin, becomes protochloride 
of tin, which may be at once used in the arts, 
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or the solution may be evaporated and orystals 
of protochloride of tin be obtained. Ina modi- 
fication, the dilute sulphuric acid in the porous 
cell containing pyrolusite and a carbon rod or 
plateis replaced by asolution of persulphocyanide 
of iron, and in this case the pyrolusite is omitted. 
The solution of persulphocyanide of iron may 
be conveniently made by dissolving a persalt of 
iron such as persulphate or perchloride in water, 
adding thereto an alkaline or earthly sulpho- 
cyanide, in chemical proportion to the iron salt 
employed. A convenient strength for the 
pereulphocyanide of iron solution may be 50 
grains of the compound Fes (CNS), im each 
ounce measure of water. In proportion as the 
outside cell becomes charged with sulphate of 
tin, the liquid in the porous cell becomes changed 
from persulphocyanide into protosulphooyanide 
of iron and free hydrosulphocyanic acid. By 
introducing a current of air by means of a small 
tube going down to the bottom of the porous 
cell, and connected with a blower, the continual 
reconstitution of the persulphocyanide is effected 
by the oxidising action of air. When it is 
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desirable to renew the liquid in the porous cell, 
when using persulphocyanide of iron, it is first 
ascertained if there ia any protosulphate of tin 
in solution, and if so, it is oxidised to 
persulphate, and diluted largely with hot or cold 
water, when the tin is precipitated as stannic 
acid or stannic oxide. After removing the pre- 
cipitate by subsidence or filtration, a salt of 
copper is added. ‘The subsequent addition of a 
reducing agent such as sulphurous acid, or an 
alkaline or earthy sulphite, or of protosulphate 
of iron, causes the precipitatidn of a white 
powder, which is the disulphosyanide of copper, 
which may be further purified by treatment 
with hot dilute sulphuric or hydrochloric acid, 
and is then capable of being used in certain 
processes of calico-printing, or may be recon- 
verted into an alkaline or earthy sulpho- 
cyanide, by treatment with an aqueous solu- 
tion of an alkaline or earthy sulphide, 
whereby sulphide of copper and an alkaline or 
earthy sulphocyanide are produced, which latter 
may bə used to reconstitute the persulpho- 
cyanide of iron for the porous cell. In another 
modification, a mixture of a solution of caustic 
potash or soda and nitrate of soda or potash is 
used with carbon as a negative pole. The 
strength of the caustic alkaline solution may 
conveniently be of specific gravity 110, and 
when nitrate of potash or soda is dissolved in 
this, about 22 grains of nitrate to each fluid 
ounce of the alkaline solution is added. In the 
well-known bichromate cell, a plate of zinc 
is suspended between two plates of carbon, and 
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the whole is immersed in a solution of chromic 
acid or a mixture of bichromate of potash and 
sulphuric acid. In Meears. Higgin’s modifica- 
tion they substitute a plate of tin for the zinc, 
and use as an excitant a mixture of either dilute 
eulphuric or hydrochloric acid and one or other 
of the salts of iron above mentioned. The 
strengths of these acids may be as before 
described, and the quautity of iron dissolved 
therein in the persalt employed may be equal to 
20 grains of peroxide of iron in each fluid 
ounce. 

Fig. 1 is a vertical section of the single-fluid 
cell, and Fig. 2 a plan. A bar of iron B rests 
by its ends on the rectangular cell, and is 
secured to a plate of tin. In the example, 
pieces of wire are inserted in holes in the tia 

late and are secured by running in melted tin. 

he projecting ends of these wires are scrowed, 
and binding screws D are ecrewed on the ends, 
and the plate of tin is thus attached to the iron 
bar. Two plates of gas carbon are placed one 
on each side of the plate of tin, but are separated 
from it by means of two bars of insulating 
material such as valcanite. A binding clamp 
of brass G provided with tightening and binding 
screws clamps together the oarbons, the vulcanite 
bars and the tin plate. At one end of the 
rectangular cell and close to the bottom thereof 
is placed a curved glass pipe made of what is 
known as ‘‘quill tubing,” which is cemented 
into the rectangular cell midway from the sides 
and ourled over at the top, the outlet being a 
little below the top of the rectangular cell. 
This pipe can be used either for forcing air 
through the solution, or as an overflow into 
another cell, so as to make a cascade battery. 
For battery cells of moderute power, but re- 
quired to furnish a constant and long-continued 
current, the cell illustrated by Fig. 3 is pre- 
ferred. Itisa rectangular vessel of atoneware 
or glass, say about Gin. long, 4in. wide, and 6in. 
deep. Inside is a ledge or projection, and a 
thin slab of porous earthenware P is in:erted in 
the smallest division of the vessel and reste 
against the prejection. A plate of gas carbon 
C ia placed abont half an inch from the end and 
not quite touching tbe bottom, the remainder 
of the small chamber being packed with a mix- 
ture of pyrolusite aud gns carbon in small 
pieces. To the top of the carbon plate is 
fastened a copper or other wire, sufficiently long 
to pass through a hole in the cover of the cell, 
which is a glass plate driikd with three holes. 
In tho large division is mounted a plate of tin 
S, to one end of which are coidered two screwed 
copper wires, which are passed through holes in 
the cover. Dilute sulphuric acid 13 put into 
both chambers of the cell, so as to fill them 
vearly to the top. The glass covering plate is 
then put on and is secured to the cell with any 
suitable cement, which can be softened by heat. 
On the projecting ends of the three wires are 
screwed binding screws, and the two plates are 
thus suspended in the cell, the plate of tin being 
about half an inch from the porous slab. 


A Pocket Photometer.—Mr. Robert Sabine, 
the well-known electrician, has devised a haudy. 
little pocket photometer which will be useful for 
estimating approximately the intensities of different 
electric lights. It is based on Ritchie's method, 
and consists of a telescopic tube having at one end 
a square box, two opposite sids of which are glazed 
with squares of opal glass cut from the same sheet. 
Within this box is a prism, or angle of a prism, 
made up of two plane mirrors mveting each other 
at a right angle, the apex of which points up tke 
telescopic draw-tube. This tube is fitted with 
an eyepiece at the other end, and a small 
lens, so as to get a good focus in order to 
see the mirrors plainly. The principle of 
Ritchie’s photometer consists in comparing the iu- 
tensities of the two lights as retlected on the 
mirrors (or white card surfaces); and the observer 
moves until the relative distances between himself 
and the lights give a sensibly equal illumination of 
the mirrors. These distances then give the relative 
intensities of the lights by the law of inverso 
squares. In Mr. Sabine’s photometer the lens and 
draw-tube take the place of the small hole em- 
ployed by Ritchie; and this requires the tube to be 
drawn out about tin. Were it not for the lens the 
tube would require to be much longer in order to 
get a good view of the mirrors. The instrument is 
made by Messrs. Elliott Brothers, the well-known 
opticians.— Lngincering. 

PLASTER of Paris is made hard enough for a 
mould for metal castings by the use of 10 per cent. 
of alum in the water used for mixing the plaster. 
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ON A NEW ARC ELECTRIC LAMP.“ 
By W. H. PREECE. 


E lamps on the arc principle are 
almost as numerous as the trees in the forest, 
and it is ing to come upon something 
that is novel. In these lamps the carbons are 
consumed as the current flows, and it is the 
variation in their consumption which occasions the 
flickering and irregularity of the light that is so 
irritating to the eyes. Special mechanical con- 
trivances or regulators have to be used to compen- 
sate for this destruction of the carbons, as in the 
Siemens and Brush type, or else refractory materials 
have to be combined with the carbons, as in the 
Jablochkoff candle, and in the Lampe Soleil. The 
steadiness of the light depends upon the regularit 
with which the carbons are moved towards e 
other as they are consumed, so as to ‘maintain the 
electric resistance between them a constant quan- 
tity. Each lamp must have a certain elasticity of 
regulation of its own, to prevent irregularities 


from the variable materials of carbon used, and 
from variations in the current itself, and in 


the machinery. * 

In all electric lamps except the Brockie, the 
regulator is in the lamp itself. In the Brockie 
system the regulation is automatic, and is made at 
‘certain rapid intervals by the motor engine. This 
causes a periodic blinking that is detrimental to 
this lamp for internal illumination. 

Mr. Abdank, the inventor of the system which I 
have the pleasure of bringing before the section, 
separates his regulator from his lamp. The regu- 
lator may be fixed anywhere within easy inspec- 
tion and manipulation, and away from any dis- 
turbing influence in the lamp. The lamp can be 
fixed in any inaccessible place. 


The Lamp. 
The bottom or negative carbon is fixed, but the 


top or positive carbon is movable in a vertical | gu 


line. It is screwed at the point C (Fig. 2) toa 


A paper read in Section G at the meeting of the 
British Association. 
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brass rod (T), which moves freely inside the 
tubular iron core of an electro-magnet, K. 
rod is clutched and lifted by the soft iron armature, 
A B, when a current through the coil M M. 
The mass of the iron in the armature is distributed 
so that the greater portion is at one end. B, much 
nearer the pole tban the other end. Hence, this 
portion is attracted first, the armature assumes an 
inclined position maintained by a brass button (“) 
which prevents any adhesion between the arma- 
ture and the core of the electro-magnet. 

The electric connection between the carbon and 
the coil of the electro- magnet is maintained by the 
flexible wire S. ; 

The electro-magnet, A, Fig. 1, is fixed to a long 
and heavy rack, C, inclosed in T, which falls by its 
own weight and by, the weight of the electro- 
magnet and the carbon fixed to it. The length of 
tba rack is equal to the length of the two carbons. 

The fall of the rack is controlled by a friction 
break (B, Fig. 3) which acts upon the last of a 
train of three wheels put in motion by the above 
weight. The break (B) is fixed at one end of a 
lever, B A, the otherend carrying a soft iron arma- 
ture, F, easily adjusted by three screws. - This 
armature is attracted by. the electro-magnet, E E, 
whose resistance is 1,200 ohms whenever a current 
circulates through it. The length of play is regu- 
lated by the screw V. The spring L applies ten- 
sion to the brekkx. a 

i The Regulator. i 

This consists of a balance and a cut-off. The 
balance (Fig. 4 and 5) is made with two solenoids 
S and S, whose relative distances are adjustable. 
S conveys the main current, and is wound with 
thick wire, having practically no resistance, and 
S! is traversed by a shunt current, and is wound 

with fine wire, having a resistance of 600 ohms. 
In the axes of these two coils a small and light 
iron tube, 2mm. diameter, and 60mm. (millimetre) 
length, freely moves in a vertical line between two 
ides. When magnetised,, it has one pole in the 
middle, and the. other, at each, end- (G), The 
upward motion is controlled, by the spring N T. 
This spring rests upon the screw H, with which it 
makes contact by platinum electrodes. This con- 
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tact is broken whenever the little iron rod strikes 


This | the spring N T. The positive lead from the dynamo 


is attached to the terminal B; it then passes 
through the coil S to the other terminal B’, whence 
it proceeds to the lamp. The negative lead is 
attached to terminal A, pee directly to the 
other terminal A’, and thence to the lamp. 

The shunt which ere through the fine coil 5’ 
commences at the tP. The other end of the 
coil S“ is fixed to the screw H, whenes it has two 
paths: the one offering no resistance through the 

ring T N to the upper negative terminal A’; the 
other through the terminal J to the electro-magnet 
of the break M, and thence to the negative ter- 
minal of the lamp L’. 

The Out-off. 


The last part of the apparatus to be described is 
the out- off (Fig. 4), which is used when there 
are several lamps in series. It is brought into play 
by the switch C D, which can be placed at E or D. 

hen it is at E, the negative terminal A is in com- 
munication with the terminal positive B nen 
the resistance R, which equals the resistance of the 
lamp, which is therefore out of circuit; when it is 
at D, the cut-off acts automatically to do the same 
thing when required. Thisis done by á solenoid, 
V, which has two coils: the one of thick wire, 
offering no resistance, and the other of 2,000 ohms 
resistance. 

The fine wire connects the terminals A’ and B. 
The solenoid has a movable soft iron core, sus- 
pended by the spring U. It has a cross-piece of 
iron, which can dip into two mercury cups, G and 
K, when the core is sucked into the solenoid. 
When this is the case, which happens when an 
accident occurs to the lamp, the terminal A 
placed in connection with the terminal B thro 
the thick wire of V and the resistance R, in 
same way as was done by the switch C D. 

Electrical Arrangement. 

The mode in which several lamps | . 
up in series is shown by Fig. 6. | 
machine, the + lead is conn 
balance, it then passes to th» | 
the balance, and then proce 
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returning fin ‘to the negative-pole of the 
machine. Wee ts current enters tub bálitrice, it 
peas farough the coil S, magnetising the iron 

F, and drawing it downwards (Fig. 4). It 
then passes to the 2 LL’ through the carbons, 
then returns to the balance, and proceeds back to 


the negative terminal of the machine. A small 


Fia. 2. 
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portion of the current is shunted off at the point 
P, passing through the coil S', through the 
contact-spring T N, to the terminal A’, and draw- 
ing the iron core in opposition to S. The carbons 
are in contact; but in passing through the lamp it 
magnetises electro-magnet M (Fig. 2), which 
attracts the armature A B, that bites and lifts up the 
rod T with the upper carbon, a definite and fixed 
distance, which is easily regulated by the screws, 


YY. The arc, then, is formed, and will continue 
to burn steadily as long as the current remains 
constant; but the momeut the current falls, due to 


the increased resistance of the arc, a greater pro- 
portion passes through the shunt, S' (Fig. 4), in- 
creasing its magnetic moment on the iron core, 
while cf S is diminishing; the result is, that a mo- 
ment arrives when equilibrium is destroyed. The 
iron tod strikes smartly and sharply upon the 
spring. N T, contact between T and H is broken, 
aud the current passes through the electro-magnet 
of the break in the lamp. The break is released 
foran instant; the carbons approach each other. 
But the same rupture of contact introduces in the 
shunt a new resistance of considerable magnitude 
(viz., 1,200 ohms), that of the electro-magnet 
of the break. Then the strength of the 
shunt current diminishes considerably, and the 

S, recovers briskly its drawing power 
upon the rod, and contact is restored. The 
carbons approach during these periods only 
about -OL to -02 millimetre. If this is not sufficieat 
to restore equilibrium, it is repeated continually 
until equilibrium is obtained. The result is that 
the carbon is continually falling by a motion in- 
visible to the eye, but sufficient to provide for the 
consumption of the carbons. 

The contact between NT and H is never com- 
pletely broken; the sparks are very feeble and the 
contacts do not Seiten The resistances inserted 
are So considerable that heating cannot occur while 
the portion of the current abstracted for the control 
is so small that it may be neglected. 

The acts precisely like the key of a 
Morse machine, and the break precisely like the 

receiver, so well known in telegrapry. It 
emits the same kind of sound, and acts automati- 
a like a skilled and faithful telegraphist. 
regulation, by very small and short succes- 
sive offers several advantages. 

ist. Itis imperceptible to the eye. 

Zad. It does not affect the main current. 

Zed. Any sudden instantaneous variation of the 
main current does not allow a too near approach of 
the carbon points. 

now, an accident occur—for instance, a 


carbon is broken; at once the automatic cut-off 
acts, the current passes through the resistance R 
instead of passing through the lamp. The current 
hrough the fine coil is suddenly increased, the rod 

is drawn in, contact is made at G and K, and the 
current is sent through the coil R. As soon as con- 
tact is again made by the carbon, the current in 
the coil S is increased, that of the thick wire in V 
is diminished, and the antagonistic spring U breaks 
the contacts at G and K. 

The rupture of the light is almost imperceptible. 
because the relighting is so brisk and sharp. 

I have seen this lamp in action, and its constancy 
and steadiness leave nothing to be desired. 


HYDRAULIC MACHINERY.—I.* 
By Prof. PEERY. 


H machines are very wonderful to 
people who observe their action for the first 
tune. Hereis a model of the common hydraulic 
press, and with this little model a labourer, with- 
out any other help, can raise a load of 100 tons. 
If you go to any large docks, you will see how, b 
the manipulation of a few handles, a boy can lift 
heavy weights rapidly from ships, placing them on 
the dock. Visit any large steel works, and you 
will see great armour plates and great Bessemer 
converters and their appliances passed about 


Fido. 2. 


Fic. 1. 


nearly as readily as small objects are moved by a 
village blacksmith or a brass-moulder. Visit the 
Victoria Docks, and you will see the largest ships 
raised out of the water on a floating gridiron, and 
towed off for repairs. Visit the River Weaver, in 
Cheshire, and you will see sections of a canal 


rising and falling with canal boats. Instead of 
bringing a boiler or iron girder near a riveting 
machife, Mr. Tweddell takes a little riveting 
machine to the boiler or girder, and works it 
through small flexible pipes from a distance. 
Think of centrifugal pumps which discharge 
100,000 gallons per minute, or those of smaller size, 
which, worked by their little steam-engines, would 
kesp the leakiest ship afioat: of those insignificant 
little machines called turbines, which make up in 
speed for their small size, and whose development 
is really in the future, when electricity shall have 
become a handmaid of industry. 


Condensed from a series of Cantor Lectures delivered 
before the Society of Arts, 


Digitized by 


With few excéptions, the general public are 


utterly ignorant of the properties of electricity. 
People say that, when electricity is supplied to 
every house, as water is at present, everybody will 
get a knowledge of its properties. This reasoning 
is very fallacious. From our early swimming 
days, we have had much to do with water. 


We 
all take sea and river voyages, and are tossed about 
by water. We wash ın it and drink it. It is 


eras 
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supplied to our houses in large or small quantities. 
In spite of all this there is a wonderful ignorance 
every where as to the properties of water. 

Just consider for an instant what is the condi- 
tion of things before the labourers act onthe lever 
of an hydraulic press. There is a ram which carries 
a heavy weight, the weight to be lifted. Now, the 
space between the vessel and the ram, and all the 
space in their tubes, is filled with water, which has 
no means of getting away. There is no escape for 
the water anywhere on the pump side, and there is 
just as little on the other side, tor you see that the 
water if it escapes into the space N, Fig. 3, finds 
that it has still to get past the leather, which ia, 
however, so placed and shaped that the greater the 
water pressure the,tighter the leather fits the ram. 
There 18, then, no escape for the water, and when 
this is the case, no matter what weight is placed on 
the top of the ram, it cannot fall. The falling of 
the ram would mean some escape for this water; 
but as there is no escape for the water, the ram 
will fall no more than it it were supported on some 
quite rigi terial" 
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I have been Supposing here that a certain | ordi machines. In the hydraulic press, as in thus, in one of Captain Galton's ex 
quantity of water will absolutely refuse to occupy | any other machine, the mechanical advantage, | several inches in thickness were removod in 3 Sew 
a smaller space, but this is not quite correct. You leaving friction out of account, simply depends on minutes. 
know that if it were air that filled this space, 
inatead of Water, and there were no escape for it, 
the ram would fall when a greater Weight was 
placed on it ; for, although the air Cannot escape, 
it is contented to occupy @ smaller bulk, I have 
supposing that this does not occur in water, 
and that water will refuse to go into a smaller 
space, whatever the pressure. ut, wi 
meter, it is easy to show that water and all other 
substances ill submit to a diminution of their 


Screws, levers, and belts diminish or increase speed. | water is easily changed in shape. It ts 
How does the hydraulic press effect this object? shape of any Containing vessel. A bar of steel, if 
Suppose that the plunger is one square inch in placed in a vessel, would probably remain a bar 
section, and that lin. more of ite length is forced for ever; it would not flow over the bottom of the 
into the pump, evidently the metal takes up the vessel as water does, N ow we have every grada- 
lace of an equal bulk of water, or one cubic inch. | tion in character between steel and water. Steel 
or you know that lin. of material, one square can certainly be made to flow. It is drawn ont into 
inch in section, contains one cubicinch. This cubis ianoforte wire. Many of you are aware of M. 


inch of space is now occupied by metal, and it used resca's interesting observations on the flow of 
this diminution for water is 1-20,000th of its total t i 


bulk for a change of pressure of one atmosphere, or one cubic inch of jroom for itself somewhere else. and you know that many metals can be beaten or i 
1-70th of its volume for a pressure such as we find | As we suppose no greater compression of the water, squirted out into other shapes without meltin ; 
in hydraulio Presses. Now, this diminution in and no yielding of the sides of the press, it is them; but, as a rule, great pressures are needed to 
bulk is far too insignificant to be of much practical | evi ic i i 

importance in hydraulic machines, and we may 
take it for granted that whatever weight be placed 
on the ram, it will not perceptibly fall, because the 


water refuses to become smal er in bulk, and | cubic inch in volume. If the ram lif through very rigid-looking bituminous material, which 


the distance 1-100th of an inch, it will therefore breaks with a lassy fracture. Now that material 
leave one cubic inch of room behind it. Weare is a fluid. If Please it piled up on this soup- plate, 
not concerned with the shapes of the ends of the you will find that after some days it will have 
plunger and ram; we know that if one more inch covered the bottom of the plate, and that, although 
of the plunger enters the water, 1-100th of an it flows very slowly, it does flow, even under the 
inch of the ram must leave the water; that is, the influence of its own weight. Here, again, isa 
relative speeds of plunger and ram are as lin. to | stick of sealing-wax. You see that I can useit 
1-100th of an inch, or as 100 to 1. The plunger like a piece of wood to push er pull other objects 


the law of work, if there was no friction, a force of to itself, even its own weight is sufficient to canse 
lib. on the plunger would balance a force of 100lb. a gradual bending, which is quite perceptible after 
on the ram. We know the mechanical advantage | . few days. Now, between this ri id- looking 
then, if there were no friction, in the portion of black mass and this liquid-looking tar, lec obtain 
this machine from Plunger to ram, if we know how every gradation of fluidity, and all sach substances 
many times greater is the area of the ram than the are said to be viscous liquids. A liquid yields 
12 8 I . % Perhaps slowly, perhaps rapidly, but it yields to 
is no friction; it oannot do more than this; it. in| So much, then, for the mechanical advantage if «light stresses tending to make it change its form. 
all practical cases, does less than this. A uachine | there were no friction. And now, where does Of course, water yields much more rapidly than any 
friction occur in the hydraulic Press? It occurs at o¢ these substances, but there isa certain amount 


1. The rubbing surface at the fulcrum of the lever, iscidi hich is quite measurable, and which 
This is the friction of solids. 2. The rubbing sur- of viscidity, w a » 


faces of the two glands; one that of the plunger, 
the other that of the ram. Here again we have Fra. 7. 
friction, as if between solids. 3. Everywhere in 
the water where thera is motion. This ig fluid 
ee Which is quite different from that of 
solids, 

You know the nature of the friction at the 
falcrum of the lever, or any other mechanism re- 
quired to move this plunger, 

Here is a specimen (Fig. 3) of the leather collar 
used iu presses. It is made from the best leather, 
softened in hot water, and pressed between cast- 


the machine has been given 60 foot-pounds of me- 

ical energy, and it will give this out again. 
The machine can lift 6lb. ten feet, or 60lb. one 
foot, or 1201b. half a foot. It can do this if there 


equal to the work done in lifting the ram, minus 
the work lost in friction, if we are quite sure that 

e waler is just in the same average atate of com- 
Pression all the time. For you must regard the 
squeezing of the water and the elastic yielding of 
every part of the apparatus as you look upon the 
coiling of a spring—that is, as a store, although 


The hydraulic press, then, may ha looked upon 
as wo look at this block and tackle (Fig. 1), or the 
machine inside this wooden case (Fig. 2); a ma- 
chine that will give out undiminished, except by 
friction, all the energy we vive to it. Let me take 
this very simple machine (Fig. 2), to illustrate my 
meaning. 

You see that when the weight A falls, the weight 
B is lifted. In considering such a machine, we |b 


in falling 20ft. it gives to the machine 20 x 6, or 
120 foot-pounds of energy, and if there is no fric- 
tion in the machine, this same Amount of energy 
is devoted to the lifting of A. Now, if A ig 120lb., 
then in rising one foot, just 120 foot - pounds of | d 


energy will be consumed. We see, then, that if Hemp- packing is invariably used Instead of the this resistance is not quite what lam talking ahout. 


leather collar at low pressures; some manufacturers This is mainly the resistance that any body offers 


never use hemp or cotton when the water bas a | to being rapidly set in motion. If you came colli- 
cea inversely Proportional to the speed with | greater pressure than 700 lb. per square inch, but Mr. ding against the end of the most frictionless Carriage 
zi é 


they fall and rise. B falls twenty times as Tweddell and others use hemp to 2, O00lb. Per square you would also experience its resistance to suddenly 
fast as A rises, and consequently B will balance | inch. i i i 


twenty times its weight at A. in Fig. 8 you will see the form of indiarubber resistance to motion which the carriage experiences 


cup used in hydraulic jacks and bears, It is | when moving with a uniform velocity is called 


your experience of nature and machinery, that 
the above calculation is correct, 
If we opened up this box we might find out how 


between lubricated leather or hemp, or rubber and | that its only resistance to turning ia due ta the 
it is that when B falls twenty feet A only rises one 


metal, follows the Jaws of solid friction, and we | twist it would give thig suspension wire A. CC is 
have now described what friction of this kiad water or other liquid filling the space between the 


Surements have been made on the hydraulic press 
when it is in action, and it is found that the end of | th 
the lever falls 2,000 times as fast as the weight on 
the ram is lifted. You know that if there is no 
friction, a weight of Ilb. at the handle will balance 
a weight of 2,0001b. at theram, and hence a weight 
of 1801b. will balanoe & weight of 360 0001b., or 
nearly 170 tons. This you can tell without ex- 
amining the inside of the machine. 


e load, and is almost altogether independent of resisted by the twist wh 
speed. If anything, it is greatest at very slow The amount of twist in the wire Rives us, then. a 


cast-iron wheel, with very different loads on the Fluid friction may be illustrated by similar and 
sliders, and very different speeds of the wheel. equal cylinders of brass, which you set hanging in 
You observe that the slider is at rest, and that its | air, wa , and oil. Tou will observe that 


to the loss in friction. Rankine's resulta were 
about 20 per cent. of loss; but Mr. Hick, of 
Bolton, ia 1857, found results which were less than 
one-tenth of Rankine’s. It is, then, very probable 
that there is usually much Jess than 20 per cent. of 
loss in hand- wor k. d hydraulic presses, 

t us now consider why it is that hydraulic 


machines have so much rea: er an efficiency than 


ie the explanation of the well-known curious fact | there is more frictional resistance ‘in oil than in 
about railway brakes? It is this—in experiments water, and in water than in air. The rate of dimi- 
on railway brakes there is no true friction ; the nution of swing tells us the Viscous friction of tha 
material of the brake block is rapidly worn away; ! fluid. Similarly, the rate of dimin ation of swing 
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of the vibrating fluids in two U tubes, one con- 

taining water aud the other oil, tells us about the 

relative coeffizients of viscosity of the liquids. 

From experiment, it is found that the force of 
friction in water is proportional to the wetted sur- 
face where friction occurs ; it is proportional to the 
apeed, if the speed is small, but it increases much 
more quickly than the speed does. Thus, at the 
velocities of 1, 2, 3, &c., inches per second, the 
friction is proportional to the numbers l, 2, 3, &c., 
whereas, at the velocities of 1, 2, 3 yards per 
second, the friction is proportional to the numbers 
1, 4, 9, Ko. At small velocities such as these 
cylinders experience, three times the speed means 
three times the friction, whereas, at great veloci- 
ties, such as those of ships, three times the speed 
mans nine or more times the friction. You see, 
then, that friction in fluids is proportional to the 
speed if the speed is small; to the square of the 
speed if the speed is greater; and at the greatest 
speeds the friction increases sven more rapidly than 
the square of the speed. Even in such a fluid as 
air, the resistance to the motion of a bullet is pro- 
portional to the cube of the speed. That is, a bullet 
of twice the velocity meets with eight times the 
frictional resistance from the atmosphere. 

Again, it has been found that the friction is much 

the same whatever be the pressure. Thus it is 
found that when this cylinder apparatusand water 
are placed in the receiver of an air pump there is ex- 
actly the same stilling of the vibrations. Here is an 
apparatus (Fig. 6) which illustrates the fact. Water 
tenda to pass from vessel A to vovsel n by means of 
this long tube. Whether the tub: is in the position 
Fig. 6 or Fig. 7, we find the same flow through it, the 
same quantity of water passes through it per second: 
although, as you see, the preseure of the water in 
the tube in the position of Fig. 7 is very much 
greater than in Fig. 6. 

Again, fluid friction, for even considerable 
velocities, does not seem to depend much on the 
roughness of the solid boundary. 

You see now that in a hydraulic press, where 
the flow of water is everywhere slow, there cannot 
ba much loss on account of fluid friction. What- 
ever loss there is must occur in the narrow passages, 
where the velocity is more cousiderable than in the 
press. But the grand distinction between it and 
other mechanisms lies in the fact that when the 
motion is extremely slow, the fluid friction is ex- 
tremely small. The friction of the fulcrum of the 
lever we know about. The friction at the glands is 
simply due to the fact that metals rub on leather or 
hemp, and the pressure between the rubbing sur- 
faces being proportional to the load, the quasi- solid 
friction is also proportional to the load. It is the 
friction at these two stuffing-boxes or glands which 
makes up the loss of power in all such machines as 
Iam speaking about. For in all the machines which 
Iam speaking about to-night the water velocity is 
small, and the water friction can be neglected. 

So small indeed is the fluid velocity, that when 
oil is used, the loss would be much the same. 
Probably honey or tar would not give very different 
results; but the more viscous mixtures of tar and 
pitch would be unsuitable. because in these the fluid 
friction, at even such small velocities as we have to 
cousider, would beconsiderable. I want you, how- 
ever, to recognise the fact that even solid pitch 
would act as a fluid in the hydraulic press; but to 
obtain the same mechanical advantage as with 
water, you would require not to make more than 
one stroke of the plunger per month, and you would 
need to take exceptional precautions as to escape of 
the pitch by the joints. 


(Jo be continued.) 


FIREPROOF CEMENT. 


FIREPROOF cement is made from a material 
found in the Eifel Mountains, It is alleged 
by eminent professional men to be the only material 
ot the kind which possesses besides its plastic 
qualities the virtue of being tireproof. Moistened 
with water, this cement forms an elastic mass 
which can be exposed when dry to great heat with- 
out shrinking or showing any cracks. The mode 
ot its preparation is as follows: — The cement is to 
be well mixed in a dry state, a small quantity of 
water is added and mixed well together. As a 
mortar, it can be used in the ordinary way. In 
lining furnaces, however, care must be taken to 
press the cement well into the walls, so as to leave 
a smooth, even surface, as when dried by the air 
the cement easily crumbles, and will not harden till 
ignited. Moreover, it must not be treated roughly 
until it bas been well burnt. Cracks in furnaces, 
retorts, &c., should be well cleansed and scraped, 
and it possible roughed before applying the cement. 
The parts to be mended should be damped before- 
hand. An analysis by Dr. Bischof, of Wiesbaden, 
gives the following results :—The cement is a pale 
grey, gritty substance, consisting of a good deal of 
tine dust, with angular and round particles of 
quartz. When mixed with water it is very sticky, 
compact, and easily moulded. In 100 parts of the 
ma terial dried at 120° C. there were 


such as iron, 
Under the fire treatment the 
following results:—After being heated to silver, 
smelting heat, or about 1,000 C., the cement 
turned to a grey colour, 
spots, the fracture being eurthy and porous. 


and fulled) belts on a 36in. 
with 180° arc of contact and tensions of 25lb. and 
501b. per inch of belt width, I find them as follows. 
With the grain-side next the pulley (both grain- 
sides were out, as is usual with tanned leather 
belts) the grip with 25!b. 
200lb., and with 50lb., 400lb. 
in the case of this tin. now double-fulled leather 
belt, 
arc of contact, doubling the tension more than 
double the grip, 


of a single 
the same condition 
follows: 


Tension perinch Single. Double. 


that get hard after running 


Clay earth... . 


Silica, chemically combined. 11°03 
Silica, mechanically mixed (sand) 73°58 
Tron oxide e a AL 
Linne e 002) 
Magnesia... 0˙17 
Potassium . e e ON 


Loss by he ae. 


— 


100 05 
As will be seen, the quantity of fusible matter, 
&c., is very small indeed, if any. 
cement showed the 


speckled with a few black 


. 


TESTS OF DOUBLE RAW HIDE 
BELTS.* 


AVING made some tests of new riveted 
double so-called ‘‘raw hide’’ (semi-tanned 
new wooden pulley, 


tension per inch was 
It thus seems that 


on that new 36in. wonden pulley, with 180° 


the latter being as 100 to 230. 

the grip of the double belt with that 
belt of the same material, under 
(grain-side to) we find as 


Comparing 


Ratio showing 
influence of 


thickness. 
251b. es 300 200 0:663 
50lb. ne 40) 460 1 15 
Ratio showing 
influence of 1°33 2:30 8 


tension. 
These results are curious, and would indicate, 


without looking into the matter, that with new 
riveted double 
wooden pulleys, with 150° 
251b. and 0b. 
tent ions a double belt will not gripas well as a single 
ona. 
drive more than a single one. 
double belts drive better with heavy than with 
light tensions. 
ore marked with double than with single belts. 


“fulled” belts on 36in. new 
contact and tensions of 
per inch width—(1) With light 
(2) With heavy tensions a double belt will 
(3) Both single and 


(4) The influence of tension is 


In reference to raw hide’”’ belts there are some 
a while, while others 


remain pliable aud elastic. By ‘‘elastic ” I do not 


mean that they stretch so as to necessitate being 


taken up constantly; for a belt that needs taking 
up every little while is not elastic. If it were elastic, 
the local extension in length while in contact with 
the pulley would be counteracted in each portion 
as soon as it got round to slack side. 1 want to be 
particularly understood as repudiating, as yet, any 
general formulæ or statements covering the work- 
ing of belts on pulleys where all the conditions are 
not stated. Some of my notes may seem to con- 
tain needless repetitions; but they are cautionary 
limitations. If, after making my tests of new 
single leather belts on new cast-iron pulleys, I had 
formulated the rule that new leather belts drive 
best flesh side to the pulley, I should have been 
badiy “out” on the subject of semi-tanned leather 
belts. 


CEEA E 


NEW AUTOMATIC ADJUSTABLE 


EXPOSER. t 


the days of wet plates, exposures of 5, 10, 15 

seconds to a minute, or more, with large stops, 
wore the rule, and could easily be regulated by the 
seconds-hand of a watch. With the advent of 
gelatine emulsions, howover, conditions were 
changed; few plates now mauufactured are less 
than ten times, and many twenty or more times, 
as rapid as wet collodion. These plates, admitting 
read y of exposures of a fraction of a second, 
brought quite a new range of subjects within the 
range of photographers, of which they were eager 
to avail themselves, and have led to the invention 
of innumerable appliances for opening and closing 
lenses rapidly, with the result of an indiscriminate 
shooting in all directions. Photographers are, 
however, now beginning to apply the same criterion 
to pictures of objects in motion as to others, and, 
consequently, there has arisen a want for a 
properly adjustable rapid shutter to meet varying 
conditions. In confirmation of these remarks, I 


— . ½— —E—4—. —tiMHJ —ꝛ—ę: —LyV-' 
* By Jous E. IIILLVARV. A paper read at a meeting of 
the Franklin Institute. 


+ By G. L. Appexneooxe, Abstracted from his paperread 
before the Photographic socicty. 


Pass round for inspection two photographs—one of 
the Khedive of Egypt's yacht passiug up the Suez 
Canal at about seven miles per hour, taken with 
the third stop of a portable symmetrical ; the 
second is a Sea View off Cape Bon, taken from the 
deck of a steamer going nine knots an hour, at 
six o'clock in the evening, with same Jens, full 
aperture. Both were taken on Mr. Bennett's 
ordinary plates. I donot pass them round as good 
photographs, which they are not, but merely to 
confirm this statement, and to show that the plates 
were altogether ahead of my powers of exposure. 
Again, for ordinary landscape work, even the 
slowest lenses have now to be stopped down as far 
as possible to obtain a regulatable exposure, and 
some of my friends apparently think little of two 
seconds with the smallest stop of a landscape lens. 
Now I think I may affirm that, supposing two 
seconds to be a fair avezage exposure, unaided 
humanity, acting directly, is unable of itself to 
make the minute additions or subtractions from 
this which varying light and the exigencies of 
occasion demand, and that we may so account for 
many of the over and under exposed gelatine 
plates of which most photographers must have 
some stock. And, while on this topic, I may say 
that generally I do not think that photographers 
take sufliciently into consideration the effect pro- 
duced by shutters opening from the centre, unless 
placed between the lenses. Since the advent of 
photography, one of the chief aims of opticians has 
been to devise lenses to give as equal illumination 
as possible; and this will be found in their cata- 
logues advanced as one of tha chief points in a 
good lena, 98 undoubtedly itis. But by using shutters 
opening from the centre we throw away this ad- 
vantage. 

Lastly, for purposes of comparison and testing 
plates, the need of some appliunce which will 
always give correctly the same or any other ex- 
posure that may be desired is obvious. Having 
pow glanced at some of the reasons which make it 
desirable that we sbould possess an easy means of 
obtaining, accurately, as short exposures as may 
be requited, I will describe the method I have 
taken to accomplish this, and which I trust may 
meet with your favourable criticism and approval. 
After much consideration of the various means 
available for the correct regulation of short intervals 
of time, there ultimately appeared to be two meth ds 
only which promised any chance of success - 
clockwork train controlled by a balance wheel, and 
one controlled by a revolving fan. ‘This deduction 
has since been fully contirmed by others. Nowa 
movement controlled by a balance wheel would be 
so complicated and expensive to construct as to put 
it out of the question altogether. There remains, 
therefore, only the clockwork train governed by a 
revolving fau. I had this theoretical fact in my 
mind, but could neither see nor devise a shatter to 
which it might be applied, and which at the same 
time seemed to fultil other necessary conditions, 
until, at a technical meeting last autumn, Cuptain 
Abney stated that the shutter be found most suc- 
cessful was a drop-action with a long drop, and 
attached to the camera by a short bag, BO 88 to 
avoid any chance of shake or vibration. He alao 
added, that with this shutter, accelerated by elastic 
bands, he had been enabled to obtain exposures of 
1-80th of a second. I perceived at once the 
excellence of his suggestion; but before using it as 
a regulatable shutter there were two objections to 
surmount—the length and the practical impossi- 
bility of arresting it halfway for purposes of regu- 
lation without soon straining the apparatus. The 
first was obviated by dividing it, so to speak, into two 
portions, and using two shutters, one to rise and one 
to fall, by which means the length Was reduced to 
nearly half, and the foreground obtained a slightly 
longer exposure than the sky, while effectiveness 
was in no way sacrificed. The second objection 
was also removed by the same means, &8 the 
opening and closing slides were separate, and could 
be made to act quite independently of each other. 
To anyone desiring & simple, compact, and very 
radid shutter, correct in principle, but giving one 
length of exposure only, I can recommend this 
action. Both slides are held, when set, by catches ; 
and the opening slide, after traversing i's course, 
releases the closing one automatically. This is the 
form of shutter I prefer, and have adapted to my 
regulating apparatus, though I now see that several 
of the forms at present in vogue could be made to 
work with it. 

It will be remembered that the two slides of the 
shutter are held in their places, when set, by two 
catches; these catches have each an arm project- 
ing at right angles through the cover of the shutter. 
Now the problem is to withdraw these catches 
mechanically at any required interval of time. To 
do this, I fix a small brass case on the surface of 
the shutter, and projecting about half an inch: in 
the centre of this case is a long spring, with stop- 
work, to prevent its being turned more than once 
in winding, so as to secure as equal a pull as pos- 
sible; geared to this spring is a train of two 
wheels and pinions rotating a small fan (which 
first made too large is snipped down until the 
apparatus revolves at the proper rate, or an 
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adjustable fan may be used); on the opposite side 

of the spring- barrel to the fly there is another cog- 
wheel of ratber less diameter than the spring, the 
arbor of which projects through the brass case ; 
on this arbor, about jin. above the surface of the 
ease, a brass disc is fixed, which revolves at a 
steady and uniform rate when the fan is released. 

To connect this disc with the catches of the 
shutter, on the underside of it is fixed a projecting 
pin, while a movable arm with a spring carries 
another pin, which can be placed in any one of a 
series of properly graduated holes round the edge 
of the disc. When the disc rotates, these two pins 
come in contact successively with two levers work- 
ing on central pivots, the other ends of which sre 
directly fastened to the two projecting arms of the 
catches, holding the shutters, when set, by light 
metal stripe without the interveation of any other 
mechanism. Whenever, therefore, its pin moves 
one of these levers the corresponding shutter is 
released. 

As at present made, the longest exposure obtain- 
able is 21 seconds, and the shortest 1-24th of a 
second. If, however, it were desired, the disc 
might easily be made to rotate in a minute, when 
all the exposures would be multiplied by twenty. 
Or, on the other hand, it might be made to move 
round in one-third of a second, when all the ex- 
posures would be divided by nine, and the shortest 
would be the 216th part of a second, provided the 
shutter could be made to act in so short a time, 
which there seems no difficulty in ernie depend 
ough I havo not yet actually tried it. The gra- 
duation of the disc is, of course, quite arbitra 


In order to show at a glance the fraction each 
graduation represents without unnecessary en- 
graving, I divide the disc by radii into }-second 
intervals, In the angle formed by the first two of 
these is placed the fraction 12-24th, 1-24th being 
the interval between the graduations, and twelve 
being the number of them in the 4-second space. 
This fraction is repeated below as 6-12ths, the 


ry. e | e 
I will now describe my own proposal, but shall | denominator eae the space between the 
e second 4 


nevertheless be glad to receive suggestions. I have 

made the diso to revolve in three seconds, because 

I think ongir exposures can be regulated by the 

watch or by counting with sufficient accuracy 

using the clockwork in this case only to open and 
close the exposer, by stopping it after the first 
shutter has risen until it is time to end the expo- 
sure by letting the second shutter fall. Fora long 
time 1 was doubtful whether to graduate the disc 
decimally or not, but have come to the conclusion 
that the number twelve being so much more inti- 
eg connected with the measurement of time 
than the number ten, and also asit offered many 
more convenient fractions, that it was the better. 

I have therefore graduated as follows: — The first 

è second to 24ths, giving these convenient frac- 

tions, besides four others—1-2ith, 1-12th, 1-8th, 

1-6th, 1-5th, 1-4th, J-3rd, and J of a second. The 
second 4 second to 12ths, giving amongst others 
the following—2-3rda, 3-4the, 5-6ths, and 1 second. 

The third 4 second to 6ths. The fourth 4 second to 

Gths. The fifth 4 second to 4ths. That is to say, 

twenty - seven progressive exposures within 24 

seconds. 

The firet drawing gives a front view of the exposer, 
with the outer covering taken off, to show the 
action of the catches. 

Toa Moona figure explains the graduation of the 


. 


1.—A’ A, arms of tho two catches holding 


“fee 


e sliding shutters when set; B, aperture: C. 
clockwork case; D. rotatory diso, with fixed 
projecting pin at E and movable srm, now 


placed at F; GQ’, two levers coming in contact 
with projecting pins on revolving disc: HH, 
metal strips connecting levers with catches; L, 
lever and spring which releases the clookwork 
when set ; M, nut for winding spring. 
Tho dimensions are—Tength, Sin. breadth, 4in. ; 
iokness, àin., the clockwork projecting another 
in.; aperture, 2jin. 


uations in second, and the nume - 
rator representing the value of the first 4 second 
in terms of the second 4 second, so as to continue 
the fraction on, and so on round the disc. ‘Though 
this may seem little complicated at first, yet I 
think a few. minutes’ study of its principle will 
enable anyone to place the movable arm in the 
graduation required ata glance. Messrs. Watson 
and Sons, High Holborn, are making the shutter 
for sale, and will no doubt show it to anyone 
interested. 


SCIENTIFIC NEWS. 


— — 


T number of known emall planets has been 

increased by Dr. J. Palisa to 229, making 
36 of those bodies discovered by him. The last 
two were discoverec by Dr. Palisa on August 
19 snd 22; they are equal to about 12} mag. 
stare in brightness. 


The Arctio meteorological observing party in 
Finland reached their station at Sodankyla in 
good time, and commenced their labours on 
August 15. 

The new telescope for the 'Halsted Obrerva- 
tory, Princeton, New Jersey, is nearly ready 
for work. For the present it ranks as the 
second large telescope in the United States, the 
object-glass having an aperture of 23in. The 
lenses of the o.g. are nearly in. apart—an 
arrangement which bas been adopted to allow 
of the free circulation of air, and thus obtain 
rapid equalisation of temperature, while pre- 
venting ‘‘ ghosts — i. o., reflections between the 
lenses. The telescope, which was constructed 
by Alvan Clark and Sons, is supplemented by a 
fine spectroscope similar to that at Greenwich, 
made by Hilger, so that Prof. Young is now 
fairly equipped with instruments suitable for his 
researches. 


The intersessional field-day of the Liverpool 
Astronomical Society took place on Saturday 
last, when after a pleasant ramble around the 
sandhills of West Kirby and the. neighbourhood 
of Thurston, where is an ancient monolith from 
which the village is fo tage to. be named, the 
members were hospitably entertained: at the 
house of the Rev. T. E. Espin. Mesers. R. C. 
Johnson and Espin were nominated president 
and vice-president respectively. The executive 
of the Society has been strengthened by the co- 
operation of other Fellows of the R.A.S., several 
of whom have promised papers for the coming 
session, which opens on Monday, Oct. 9. 


Considerable progress has been made with the 
collation of the vast amount of information col- 
lected by the Commissioners on Teobnical In- 
etruction. Prof. Roscoe and Mr. Swire Smith 
are occupied in reporting on the industries and 
schocls in the neighbourhvod of Kendal and 
Barrow. Mr. Woodall, M.P., and Mr. Redgrave 
are travelling in the Bleck Forest, while Mr. 
Samuelson, M.P., and Mr. P. Magnus have 
been instituting inquiries as to the possibility of 
improving the material condition of the labour- 


Ge 


ing classes in Ireland by the establishment of 
trade schools, and the introduction of new means 
of livelihood in the agricultural districts. 


It is proposed to establish a first-class technical 
school in connection with University College, 
Nottingham. The Drapers’ Compeny have 
offered £300 per annum for five years, with an 
additional £200 in the first year to purchase 
apparatus. The grant is dependent, to a certain 
extent, on the amount of local enterprise. A 
course of instruction in practical mechanics is to 
be given by a professor of physics and mechanics 
in the evenings, and practical instruction will 
be given in tbe construction of machinery and 
tools used in hosiery and lace manufacture. 


Improvements in electric block signals have 
been patented by J. Radoliffe, of Retford. A 
tongue projects from tbe olip-lock of the lever, 
which is locked by a vertical bolt suspended over 
thetongue. A link attached to the armature ci 
an electro-magnet is connected with the bolt. 
A current passes through the electro-magnet 
only when the block signal instrument at the 
box in advance stands at “‘lineolesr,’’ and the 
signals and points are interlocked in the usnal 
manner. 


The admission of new pupils to the course of 
medical training for women at the Nicholas 
Military Hospital is to be discontinued after the 
present t:rm, by order of the Emperor. 


At the Vaudeville, Boulevard Montmartre, 
an 11 horse-power gas-engine, with the asist- 
ance of Faure accumulators, is found capable 
of working 250 Swan lights and keeping them 
illuminated every night for six or seven hcure. 


At the Comptoir d'Escompte, Paris, a system 
of electric lighting by means of the Jamps cf 
Swan and the electric aru lights of Siemens and 
Gravier excited by a modification of tbe bichro- 
mate of soda battery, has been exbibited by 
MM. Jarriant and Grenet. Each battery 
employed consisted of 48 elements, in two 
sets of 24 each. The EM.F. was 82 
volts, and the intensity of current was 
24 ampéres. The constructors estimate that 
each battery in fall working order is equivalent 
to a horse-power and a half of electric . 
M. Corroyer, the engineer, proposed the instal- 
lation of this voltaic battery, as a steam-engine 
and its accessories is considered dangerous in s 
duildiog full of valuable papers. 


M. Serra-Carpi has described, in a paper to the 
Academy of Sciences of Paris, a new application 
of the microphone to determine the tion of 
nodes in columns of vibrating air. Ihe micro- 
phone is mounted on an elastic membrane 
stretohed over a little drum. and then lowered 
intd the sounding pipe. When the apparatus 
came to a node, the telephone in circuit with the 
microphone gave out a rumbling sound, similar 
to that caused by an induced current. Oa the 
other hand, when the microphone passed a belly, 
the sounds became very faint and rare, while at 
intermediate points they increased or diminished, 
acoording as the microphonic sounder was 
brought nearer toa node or a belly. It is be- 
lieved that the micropbone may thus be made 
useful as a detector of fire-damp in mines. 


The use of high steam-pressures is increasing 
in the mercantile marine. The Albertine, & 
steamer recently fitted with engines by Messrs. 
Douglas and Grant, Kirkcaldy, has boilers 
which have been tested to a pressure of 300lb. 
per square inch, and which are intended to work 
at 150lb. 


We have received La Navigation Electrigue, by 
Georges Dary (Paris: J. Baudry), a pamphlet 
of about 65 pages, giving an account of the 
inventions of M. G. Trouvé, in connection with 
air and water navigation by electrical aids. It 
is freely illustrated, and is a popular and accu- 
rate description. 


ANHYDRO-SULPHAMIN-BENZOIC acid, the recent 
addition to the list of chemical products, is described 
as a white crystalline substance, very soluble in 
alcohol, but sparingly soluble in water, 
characterised by a sweetness so great that the 
merest trace of the alcoholic solution in water 857 
it a distinctly sweet taste. Its discoverer, Dt- 
Constantine Falberg, estimates that it has from 
twenty to thirty times the sweetness of cane sugar. 
Should it prove wholesome and produeible in 
quantity with comparative cheapness, it may play 
an im t pate i the Tatare. social and 
industrial history of the world. 


Srrr. 15, 1882. 
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[We donot kold ourselves responsible for the opinions of 
our c rrespondents, The Lditorrespectfully requests thot all 
communications should le -rawn up us lricfly as possible.) 

All communications shoud be addressed to the EbrrORHñ of the 
Exousa Mscuanic, 31, Zuvistoch-street, Covent-garden, 
F. C; 

AN Cheques and Post-afice Orders to be made Payable to 
J. Pass MORE Evwakps. 

„% In order to facilitate reference, Correspondents, when 
tren king of any Letter preinously inserted, will oblige by 
eeniioning the number of Ua Letter, as well as the page on 
which w appeura. 


“T would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
tave some particular knowledge and experience of the 
nature of auch a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
an! set, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.“ 
—dJloataigne's Essays. 


— — 


ASTRONOMICAL. 


[20490.]—Dunina the late season, I have fre- 
quently observed j Coron, and compared it with 
p: Bootis. Invariably I have found the last by far 
the easier object. If others have made the same 
comparisons, 4 shall be glad to hear of their results. 
With no power up to 1000 upon my Szin. mirror 
have I been able to really split this now very diffi- 
cult object; but invariably, when the air was fine, 
1 have brought the two discs in contact. I had 
some hope to eplit it really when it passed at the 
meridian before dark; but during that time the 
air was not good enough. è Boutis has generally 
been divided with power 300 +, and before dark, 
on July, 16, 1882, with power 150 and 260. With 
the last power, the division was easy. A Opbiuchi 
divided with 3iin. side aperture, position 30° +. 
O. L. 298. Oa focussing nicely on the distant 
companion, and then looking at A B, it was seen 
as a minute square, on July 4, 1882, power 400 to 
“0 +. According to Perry, the distance is 0°31", 
Aug. 19, 1882, < Herculis, with power 900 +. 
Tbo wall reddieh companion was seen standing 
out beyond the ring, and the space between the 
stars was more than a full diameter of the large 
star. On July 4, 1882, this star was split with 
Izin. side aperture. The following are a few 
gondle stars I have observed, and which I cannot 
identify either in Webb’s or Gledhill’s lists. The 
positions are roughly given :— 

Sh. Jim. + 27° 36’, a suspected double at D, 
position 110°, mag. 8 and 5. 


18h. 24m. + 24°51’ — 75 — 9 - 360° = 1:5”. 
Is tbis ©. 2320? Yellow, blue. 

18h. 45m. + 21° 18’ — 8 — 10 — 20° — 4", both 
yellow. Is this ©. 2401? In this case, the com- 
panion has moved, and must be variable,as the 
He Ay in magnitude is greater than stated by 

ebb. 

3 Delphini, thonght to be slightly elongated in 
direction 10° — 230. 

19h. 2m. + 32° 54’ — 8 — 9 — 315° — 1“. 

19b. 15m. + 32° 54’ — Triple9 — 9 —9°5. AB 
340° — AC 350°? — AB1°3° AC 6", 

Positions and measures by estimation. 

C. Gaudibert. 


THE BLACK-DROP AND THE TRANSIT 
OF VENUS. 


[20 191.J—I wovuLp again ask you, now that tbe 
sit is so near, and so much interest is felt in it 

and its results, to allow me a line on the subject of 
one at least of its difficulties— L refer to the diffi- 
culty of the d/ack-drop, as it is termed. I have 
seen no hint even of a true solution of it away 
from the one I ventured to give in the ExdLISII 
Mecuawic of last year. Jt is due, as I take it, 
solely to the size or linear dimensions of the eye- 
fuml, ag admitting of the crossing rays of light 
from the two objects looked at: the edges of either 
one lapping over (to the eye) the other. Thus both 
are seen together, and thus the “drop.” But 
this confusion of outlines disappears if but the eye- 
ge"! be practically reduced in size to aneedle-point 
ole. Athin metal plate thus pierced does this; 
and by observing, with due care and precsution. 
the coming together of the sun and planet through 
this reduced eye-pupil, the drop difficulty dis- 
appears. I venture to trouble you with this in the 
hope that one or more of the many observers of 
the coming Transit will try it. It cannot, as I 


think, fail. 
observera. 
Spt. II. 


It is a rare chance for the younger 
C. Bruce Allen. 


FOCAL IMAGES-—CASSEGRAIN 
TELESCOPE- EYEPIECES. 


120492.] —HAv¹νN previously said that I do not 
consider myself competent to give an opinion on 
two of the questions put by ‘* Lens, I have, in 
this, my final notice of the matter, nothing further 
to add relating to them. 

Wih regard to the other portion of your corre- 
spondent's letter, he will find that the rules given 
in letter 20022, are quite sufficient for practical 
purposes. I have no inclination to take up space 
with a useless explanation of what form the rule 
takes, when the point of convergence is a little 
behind the large mirror. A very slight variation 
in the position of the small mirror has very great 
influence on tbe convergence of the rays proceeding 
from it. If the two mirrors are placed at the 
difference (or for a Gregorian, at the sum) of the 
focal Jengths apart, their exact separation for a 
particular position of the eyepiece, can readily be 
found experimentally. For the Cassegrain, if y 
be the distance of the focal point behind the 
large mirror, and æ the distance apart of the 
mirrors, wehave:—z = (£ - f) T7 (E .). 
Now, as y is very small compared with F, tbis 
second term varies very little from f* F given in 
my previous letter. In the Cassegrain form, in- 
creasing the separation lessens the convergence of 
the rays, but in the Gregorian construction the 
contrary effect is produced. 

Your correspondent, *' A.S. L.” (letter 20411), 
is obviously quite correct in what he says respect- 
ing the unsuitableness of ordinary ey epieces for 
reflectors. There can be no doubt that 
achromatised eyepieces are the best for all instru- 
ments, and especially so for the reflector. The 
counter-correction, by means of positive and nega- 
tive errors in o.g. and o.p., is not, I faucy, in 
favour with the best opticians; for, under this 
system, the same o g. will perform very differently 
with different eyepieces of the same construction. 
Dr. Draper found the advantage of having an 
achromatised combination for use with the reflec- 
tor. It was made on ‘ Littrow’s formula,” but 
what this is I have never been able to learn. 
Littrow gave an article in one of the early volumes 
of the R.A.S. Memoirs, but I am told this does not 
relateto crown and flint combinations. I wish 
some of our Awerican friends would prevail upon 
the Doctor to give us an account of this special 
eyepiece formula. 

Achromatised combinations are made by various 
opticians ; but I fancy they are mostly of the poai- 
tive or Ramsden form. Steinheil has devised a 
peculiar construction, which is a development of 
the Coddington sphere. Iam glad tbat F. R. A. S.“ 
has supplied the diagrams, which I had not seen. 
Looking at the arrangement of curves, I am 
tempted to ask:—Can ap/lanatisin, as well as 
acvhromatism, be obtained in this form, retaining the 
central primitive sphere ? 

I must refer R. E. C.“ (query 47860), to some 
of our practical correspondents for a description of 
t‘ the best and newest method of mounting the 
diagonal of a Newtonian reflector. 

Orderic Vital. 


FOCAL IMAGES, &c.—To “ F. R. A. S. 


[20193 J—I ax much ‘obliged to F. R. A. S.“ 
for his notice of this subject, but I am sorry to 
find my queries have been quite misunderstood, 
apparently because I used the word light-spot, 
instead of focal image. 

I am well acquainted with, and often use, the 
method of testing the powers of telescopes men- 
tioned by F. R. A. S., and quite understand the 
theory of the process, but my queries have nothing 
to do with this. 

Let me put it in another way. If I take an 
object-glass of focus F, I get an image of the sun 
ofadiameter D. IfI take an eye-lens (or eye- 
1 of focus /, I get an image of diameter d. If 

combine the two as a telescope, I get an image of 
diameter xy. Then, supposing F and fare known, 
how can I determine D, d, and x? 

As regards the two object-glasses of different foci, 
Hee qariy was intended to go a bit deeper than 
F. R. A. S.“ takes it. The reduction of bright- 
ness as area is increased is of course evident; but 
tbis leaves out another consideration, viz., the 
length of the ray paths before the image is formed ; 
thus, in the lens of 100in. focus the rays must 
travel twice as far as in the lens of 50in. focus; but 
in the case of rays from, say, a candle the intensity 
of the illumination varies inversely as the square of 
the distance between the candle and the object it 
illaminates. 

It has been stated that object-glasses of unduly 
long focas are wanting in brilliancy, and that with 
the same magnification a short- focus telescope gives 
the brightest image, notwithstanding the thicker 
glass in the lenses of the o. g. and eyepiece. 


If this be true, the photometer ought, I thought, 
to show and measure the difference due 70 this cause 
also. Lena. 


CASSEGRAIN AND GREGORIAN TELE- 
SCOPES—TO ‘“ORDERIC VITAL,” “W. 
G. P., AND OTHERS. 


[20194.]--EVERY now and again the subject of 
these forms of reflectors crops up in our columns ; 
but, whether from the difliculty of the optical 
questions involved or otherwise, no definite results 
seem to follow. 

As they are again to the fore, may I appeal to 
the two correspondents above named to deal with 
the matter asthey have dealt with the theory and 
construction of the object-glass, and bring their 
great skill in handling the mathematics of the tele- 
scope to the solution of the problems involved. 

Let me make a beginning by quoting (from 
memory) a remark of Tulley’s, that he wished 
mathematicians, instead of concerning themselves 
with imaginary parabolas and hyperbolas, would 
work out a pair of curves for the two mirrors 
which should give the least possible aberration. 

This has never yet been done. The best results 
seem always to have been obtained in a kind of 
haphazard way by trying a lot of pairs in succes- 
sion, and selecting those that were found to give 
the best results. 

I shall be, doubtless, told that the “proper” 
curves for, say, the Cassegrain, are a parabola for 
the large mirror, and a hyperbola for the small 
one; but in practice the small mirror is spherical — 
so here comes in variation No. 1. Then, 1 believe, I 
am coricct in saying that these two curves are only 
true for certain of the rays, and not for others, and 
that there is a limit in this respect even when con- 
sidered theoretically. ; 

I fancy I have seen it stated that the large mirror 
of the Melbourne Cassegrain is rather elliptical 
than parabolic; but I have seen nothing stated as 
to the curve of the small mirror. Will Mr. Calver 
kindly tell us this? Then comes the question of 
practical construction—viz., which mirror is the 
one to undergo the final corrections’ Is the small 
mirror adjusted to the large one, or vice versa ? 
Also, how is the combination tested before being 
actually mounted? Next comes the question as to 
the best ratio of the foci of the two mirrors, in 
which a wide difference exists in instruments by 
different makers, so also as regards the duo pro- 
portion of magnification between the mirrors and 
the eyepieces, which resolves itself into settling 
whether the small mirror should be of a deep curve, 
or the lenses of the eyepiece? Connected with 
this is the best diameter for small mirror, since its 
size depends on its focus, and distance from large 
mirror, it being of course assumed to receive all 
the rays from the ful? diameter of the large mirror. 

Lastly, there is the hitherto unsolved problem of 
which the fig. and description on page 217 (May 12, 
1882), is the non-practical form, and which re- 
quires to be modified so as to bring the conjugate 
focus of small mirror fo where it would be wanted— 
viz., at some given distance behind the large 
mirror. 

I have throughout referred to the Cassegrain 
as being the more perfect form (in theory at all 
events); buta similar investigation of the Gregorian 
would be also of interest. ee 

Short, with his Gregorians, saw the divisions in 
Saturn’s ring, so don’t let us turn up our noses at 
this construction, because we can make better 
Newtonians than he could— perhaps. 8 


FLATS FOR EEFLECTOBRBS. 


[20495.J]—I THINE ‘‘ Prismatique”’ (p. 16) could 
have thrown more light than he has on the ques- 
tion of ptible effect on definition of the flat 
being slightly round or hollow. I think he knows 
enough of the matter to have settled it. I should 
regard the colour test as all that could be desired 
if one only had a reliable perfect plane surface to 
test upon. I am sure that a plane sufficiently good 
to stand a power of 300 pretty well will not stand 
the colour test at all well. But what I have prin- 
cipally learnt by trying pieces of plate glass is, the 
surface is so uneven. Itis not that it is roued or 
hollow. The defect is, it is of no regular curve or 
surface at all. There is not one piece in fifty which 
even approaches regularity ; and whether or not 
there be few people who can grind a better flat 
than they can select out of plate glass, I am quite 
sure that any such selected flat would spoil the 
performance of the best mirror ever ground. Of 
course this in exactly what ‘‘ Prismatique ” corro- 
borates me in. Allow meto ask him, if the so- 
called flat was a convex of, say, 10ft. radius, what 
would be the result on the definition ? 

Edwin Holmes. 


NEWTONIAN FLAT. 


[20196.]—I sHoup think that if the plane mirror 
of a reflector had either an almost imperceptible 
convexity or concavity, the disturbance in the 
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direction of the converging rays wovld not be 
noticeable; but this would only apply to a surface 
of perfectly regular curvature. The case would be 
far different with one of irregular or wavy outline, 
and this, I imagine, is most likely to occur in a 

iece taken at random from a sheet of plate-gless. 
Ihave no doubt our good friend“ Priematique ”’ 
will say that it is a most difficult matter to work a 
surface perfectly regular, whether it be plane or 
curved. 

I must thank ‘' Prismatique’’ for answering my 
request about crown glass achromatism. His 
practice and my theory seem to agree that it is im- 
possible to correct a deep convex lens by a shallow 
concave one. 

How would the combination act if both lenses 
were of the same description of glass, but one much 
denser than the other? That ie, if the o. g. were 
of light flint, say about specific gravity 320, and 
the concave corrector about 365 or higher, would 
the effect of irrationality be as marked as in a 
crown and flint com bination? 

Sept. 9th. Orderic Vital. 


SATURN’S SATELLITES. 


[20497.]—I TRINE that if some kind correspondent 
would furnish us with a little diagram of the 
apparent paths of Saturn’s satellites. with the 
positions iu hours after eastern elongation marked 
thereon, with a little list of the times of the eaid 
elongations for the month, it would be a great 
boon to many subscribers, and would certainly 
tauke less space than Herr Marth’s long tables, 
which take much time to reduce to position. 

D. Smart. 


TELESOCOPICAL. 


[20498.]—Lasr year I had the privilege of seeing 
Jupiter through an achromatic, about 7ft. long and 
Hin. aperture, made by a leading maker. Subse- 
quently looking through my own constructed 
telescope of 12ft. length and only 2in. aperture 
(o.g. by Wray), I thought I saw it more free from 
colour, and in fact better defined than in the former 
more expensive glass. Is this a delusion on my 
part, or which would or should show Jupiter best— 
viz., a 7ft. and din, aperture; or a 12ft. and 2in. 
aperture, both the o. g.'s and eyepieces being of 
good workmanship? Secondly: If we desire what 
Sir W. Herschel calls unpardonable indulgence,” 
otherwise convenience, comfort,’ etc., I should 
like to know the obj-ction to a 12ft. focus and 2in. 
aperture achromatic, especially for planetary and 
lunar observation. I exclude, of course, small 
double-stars and nebulm, for which 2in. aperture is 
wholly insufficient in iluminating or penetrating 
power. Padlock. 


ee eee 


AN ARTIFICIAL MOON. 


[20499.J—Yovr note on p. 592 of last volume 
brings to my wind a paragraph, for which, how- 
ever, I have hunted in vain. The process indicated 
in this paragraph was, as far as I recollect, to 
cover the bottom of a soup-plate with some effer- 
vescent salt—such as citrate of magnesia, for in- 
stance—and pour upon it plaster of Paris in a thick 
state. The bubbles produce the effect of lunar 
craters on the surface of the plaster; and it was 
stated that photographs of a surface prepared in 
this way presented similar effects of light and 
shade, &c., to those of the moon. Glatton. 


CROWN- GLASS ACHROMATISM. 


20500. |/—I SHALL be, at all times, glad to attend 
to the criticisms of such a correspondent as 
“Orderic Vital.“ I think I now begin to see 
where his difficulty arises. It seems to be thus: 
In the usual equation of condition for achroma- 
tism—viz., d = 1 (Ji + , or in the other, which 
I proposed, if f were negative, and greater than 
Ji, it would seem to give a negative value tod, 
and to imply that the concave glass must lie to 
the left of the convex, rays being supposed to 
travel from left to right, so that the concave 
must be, in reality, the first lens which the rays 
fall upon. 

When I first undertook the problem some years 

o, precisely the same difficulty occurred to my- 
self, and seemed at first to be so great a one, that 
I abandoned the inquiry for a time; but, on look- 
ing at the matter again, I found that it implied 
that, for parallel rays entering at one end of a 
system of lenses, there would be achromatism, but 
not for those entering at the other ; that is, that 
the condition of achromatism would depend upon 
the order in which the lenses are placed. Dr. Parkin- 
son, however, Optics,“ Art. 184, says:—‘' The 
conditions of achromatism depend only upon the 
focal lengths of the component lenses—not at all 
upon their forms, or the order in which they are 
placed,” and, therefore, the conditions being 
independent of the forms of the lenses, are inde- 
pendent of whether one or both are concave. 

We must, therefore, look out for another inter- 
pretation. Now when oue or both of the quantities 


f, J are negative, or if f: be negative and greater 
than fi, it is manifest that the right side of the 
equation is negative; but all that this really 
shows is that d and fı + /,; are measured in 
opposite directions. 

Now, quantities being supposed to be positive 
when they are measured in the direction of the 
incident rays, / will be measured in the opposite 
direction of the rays, because the focus of the 
concave lens is a virtual one; 80, also, will the 
whole quantity i + fa when /,is greater than 71: 
but we have also seen that «č 18 measured in the 
opposite direction to fı + Jz, therefore it is measured 
in the same direction as the rays ; that is, the rays 
proceed from f, to fa, and not vice versd. 

Tho same consideration applies to the other 
formula. I hope that the conaiderations which 
caused me to change my own opinion will suffice 
for the same purpose with Orderic Vital“ also. 

One word more may be added. Ifthe frst lens 
were the concave one, and greater than the other, 
d and fi + f, would still be measured in opposite 
directions, aud /i + f: is also still measured in the 
opposite directions of the rays; whence also d is 
measured in the direction of the rays; hence the 
coudition of achromatism is satisfied, whichever of 
the lenses is in front, so that the case in question is 
no exception to what was said by Dr. Parkin- 
son. 

I may say to O. V.“ that it was quite super- 
fluous on his part to assure me that he did not 
speak from a spirit of contention. I believe him to 
be altogether a person who is incapable of anything 
of the kind. W. G. P 


CHEMISTRY FOR ENGINEERS. 


[20501.]-—I sez Mr. Allen (p. 14), by way of 
helping me aud others out of a real difficulty, 
shirks the task of supplying the needed informa- 
tion, and tries to laugh it off. Perhaps some other 
chemist will be more obliging. 

No doubt, as Mr. Allen suggests, a stray note on 
analysis of one material may be found in one place, 
and books may be obtained which will (if the student 
likes to waste time in learning to analyse all sorts 
of things which he will never require to examine 
in his ordinary business), graduslly lead him up to 
analysis of things tn general. Now this is all very 
well, but few engineers could spare the time to go 
through a complete chemical education. 

On the other hand, the substances which an engi- 
neer does require to analyse are sv few that sper fic, 
instead of general, methods might surely be given 
for these substances. (See letter 20452, p. 497.) 
Would the blowpipe answer the required purpose? 

Glatton. 


20502. —Nornixo short of a complete analysis 
would answer the requirements of ‘‘Glatton”’ 
(letter 20452) iu the case reforred to. It is, there- 
fore, of course, indispensable to provide a well- 
appointed laboratory, and to possess a thorough 
kuowledge of chemistry, before undertaking, with 
any pretence to accuracy, such analyses as Glat- 
tou” and his friends desire. For such a series of 
articles (as your correspondent suggests) to be of 
any value the above premises are ersentialities; if 
such exist, I shall be happy to contribute my share 
towards such articles. A E. Robinson. 


NOTES ON DYNAMO MACEINES.— VIII. 


[20503.j—60. CONSIDERED from a mechanical 
point of view the dynamo ought to be of exception- 
ally good workmanship. After all, the dynamo is 
a machine, and too much attention cannot be given 
to the details of its construction. Of the total work 
absorbed in turning the armature, only a part is 
converted into electrical energy; and the object of 
electrical engineers is to make this part as large as 
possible. The work disappearing in waate is partly 
due to mechanical friction of the bearings and com- 
mutator brushes, partly due to the heating of the 
iron in the armature, and partly due to the forma- 
tion of extra currents. The reduction of the 
frictional waste is of course a mechanical problem, 
and the first step towards its realisation would be a 
slowly moving armature of large diameter. Hither- 
to, the chief object of those engaged in the manu- 
facture of dynamo machines has been to obtain 
powerful effects from small machines, and it is 
needless to say that the friction in driving an 
armature, say, at 1. 600 revolutions per minute, with 
a belt sufficiently stretched to prevent slip, must be 
excessive and constitute a considerable proportion 
of the total power absorbed in working the machine. 
I am not aware that there is any objection to wind- 
ing the coils on an armature of large diameter, 
running at a slow speed. The circumferential 
velocity must of course be great, so that the coils 
can cut the magnetic field with sufficient rapidity— 
the field being formed by a n-mber of magnets 
placed round thecircumference of the armature, on 
each side of the coils. This meansa comparatively 
large machine; but one, I believe, in which the 
electrical energy derived is large compared with the 
work absorbed in driving it. As our knowledge 
gets more extended, the dynamo will alter its shape 


accordingly, and instead of armatures revolving at 
800 to 1,600 revolutions per minute, we shall have 
the armature probably forming the flywheel of a 
slowly-workingengine. Excessive friction, beating 
of bearings, rapid wearing-out, and difficulty of 
lubrication are the usual concomitants of high 
speeds, which on this account are always to be 
avoided where possible. In addition to this, a 
somewhat serious difiiculty is introduced by fre- 
quent slipping of belts. Perhaps the best way to 
cure this fault is to keep the belts soft and pliable 
by the application of dubbin. 

60 (a). To render the dynamo steadier in its 
action, and to get rid of the difficulty of the belts 
slipping, some engineers have keyed on its spindle 
a heavy flywheel. The writer has proposed to 
drive the dynamo by two belts, the two pulleys 
being keyed one on each end of the spindle. This 
does away with the slip, or rather counteracts it; 
it also affords the additional security of creating 
no delay should a belt break. The rattle of the 
spindle caused by the wearing of the bearings 
would be prevented, since the spindle is kept bard 
up to the bearing on each end. Every effort 
should be made to render the slip as little as pos- 
sible. The belts should always be wide, and the 
pulleys highly polished. Rubber belting is said to 
give less trouble from slipping than leather. 

61. The framework of the dynamo ought to be 
strong and rigid, and all connections of parts made 
by turned bolts, tapped into rosebitted holes, which 
they accurately tt. The spindie should be of 
steel, so that it can be made of small diameter at 
the bearings. The bearings should be long, and of 
some anti-friction metal, such as B abbitt’s or King- 
ston's; some makers prefer pbosphor- bronze: aud 
above all things it is necessary that the oil be fed 
into the beariugs with precision, as a heated bearing 
and consequent stopp1ge is a very serious matter. 
It will be observed that in many machines of the 
Bürgin. Gramme, and Siemens type there is no 
provision made for taking up the wear of the brasses. 
The beariogs are simply bushes driven into the 
frame This is a structural fault. The brasses ought 
to be fitted into plummer blocks, so that they can be 
set up whenever the wear begins to show itself. 
Apart from all other contiderations, the facility with 
which the bearings can be adjusted in the Brush 
and Edison machines isa point muck in their favour. 
Moreover, in the Brush machine, as in some others. 
the sinking of the shaft through wearing down if 
the bearings can do no damage to the machine, as 
the magnets are placed at the sides of the ting 
armature; whereas, in the Siemens, Burgin, of 
Gramme machines the wearing of the bearings may 
cause the bobbins to rub against the pole- pieces. 
This point is worthy of note. Machines ought t 
be constructed, whenever practicable, so that they 
can be driven from either end. 

t2. If the armature is of the drum ” form, thst 
is a ring having its greatest dimension parallel to 
the shaft (Siemens, Gramme), the outside of the 
armature ought to be bound round in two or three 
places with thin brass wire, underlaid by thick 
varnished tape. The wire, when bound on, forms 
a ribbon about an inch wide, and it ought to be 
soldered here and there in its circumference to bind 
itall firmly together, This binding is for the pur- 
pose of counteracting the centrifugal force; in ering 
armature, where the greatest dimension lies per- 
pendicularly to the shaft, this precaution 1 
unnecessary. 

63. The commutator strips ought to be made of 
phosphor-bronze, and tho commutator ought to be 
easily removable. The connection of the wires to 
the commutator ought nerer to b+ made by solder- 
ing, but always by clinching screws, The solderif g 
in the Gramme machine has frequently given Way 
through overheating. and disastrous failures bave 
thereby resulted. Where soldering is inevitable, 
resin only should be used, and not spirits. 

61. The copper wire for the rotating coils and 
field magnets must always be double-covered with 
cotton. Before winding the wire on the iron 
armature, the latter should be covered with 
varnished tape, the varnish consisting of shellac 
dissolved in spirits. The cores of the field magnets 
ought to be covered with thin sbeet- rubber, 
varnished paper, or varnished calico ; the cheeks of 
the magnets with well-varnisbed cardboard. 
vulcanised fibre, vulcanite, or other auitable 
material. In winding the coils one layer ougbt to 
be insulated from the other by sheets of calico, 
varnished paper, paraffin paper, or thin rubber. If 
the coils are painted, never start the dynamo until 
the paint is thoroughly dry. , 

65. The brush holders ought to be fixed ioa 
position easy of access, and constructed so thst the 
brushes can be quickly renewed and moved into any 
circumferential position on the commutator whue 
the machine is at work. . 


VOSS'S ELECTRICAL MACHINE. 


(20504.J—Tue letter of your correspondent, 
“H. B. T. S.” (No. 20643), in lust woek’s “ E. M. 
would lead your readers to suppose that the 
simple device J recommended the week before 1 
increasing the length and frequency of the spar 
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from these machines was of but small moment— 
merely addiug tin. to a 3in. spark. Now, if it 
would do no more than this, I should be ashamed 
of the authorship of such a worthless communica- 
tion; but I maintain that it will do far more, in 
many instances often doubling the length of the 
spark. My machine, which, under the most 
favourable circumstances, gives a 3in. spark, will 
give one of S\in. when I apply the thread. The 
mazimum striking distance of any of these ma- 
chines is limited to the distance between the inner 
ends of the horizontal combe, and jin. is the 
distance between mine. Let those of your readers 
who have these machines juat try this simple 
device—it will not take more than a few minutes: 

Set the machine in action: draw the conductors 
apart to the utmost striking distance; take a piece 
of worsted-thread Sin. to 10in. long, hold it by 
one end, with the left-hand over the conductors, 
so that the other end may hang down between the 
knobs; now turn the machine with the right-hand, 
and they will be, or may be, surprised at the re- 
sult, for the sparks will immediately increase in 
frequency and may be lengthened considerably by 
withdrawing the knobs. These machines, in 
ordinary weather do not give more than half, or 
even a quarter, of their maximum spark, all de- 
pending on the humid state of the atmosphere. It 
is at such times as these that the thread exerts ita 
most surprising iufluence, often doubliog the 
ara and greatly increasing the frequency of the 


It these machines are warmed they will work in 
apy weather: but I bave never found mine to 
work when ‘‘bedewed with moisture,” as they have 
been said to do. To those of your readers who 
take an interest in this matter and are not nc- 
58 7 with these machines, I refer them to Vol. 

XXIII., page 335, of the ENOLIsn MECHANIO, 
where they will find a full description and illustra- 
tion. John O. Frank. 


INDUCTION COIL. 


_ [20505 J—THE scientific perspicuity, of the very 
interesting experiments of Ernest on con- 
densers of varying capacity (letter 20457) shames 
us who have been in the habit of reckoning by so 
many sheets of tinfoil, of such a size. Our only 
excuse must be that a standard coudenser is not 
often found in the amateur laboratory. Since 
describing my coil, I have become convinced that 
the proper position, for not only the secondary, but 
alao the primary, is about the middle of the core. 
A set of extremely interesting experiments, on the 
iuductive effect of the primary and core, have been 
made by a good friend of mine, whose acquaint- 
ance I was fortunate enough to make through the 
medium of these columns; I have repeatedly 
urged him to publish his results. Perhaps a query 
from Ernest addressed to ‘‘Ohm’’ would be 
more effectual. 
Well as the older work of others, show that much 
greater magnetic strength is obtained from a 
carrent flowing round the core near its centre 
than when at either end—consequently it is found 
that simply lengthening the core increases the 
length of spark, though not to the extent that 
might be expected from the experiments referred to 
above—possibly owing to the mutual induction of 
the turns of the secondary on one another. 

I should recommend “Ernest” to try a core 
16in. or 18in long—it would be very interesting to 
hear of his result. With the platinum break and 
threeGrove cells my coil would not give more 
than Ijin, spark, although with the kind help of 
Sigma, Sunlight,“ and others, I made several 
determined attempts at it. The mercury break 
gave Gin. spark with the same cells. 


Belast, Sep. Sth. J. Brown. 


NEW FORM OF BICHROMATE 
BATTERY. 


[20506.]— Ax ordinary bichromate battery—viz., 

a plate of zinc 4 x 3, a plate of carbon same size, 

charged with the following solution, worked with- 

5 stopping a small Rhumkorff coil for two hours 
a :— 


Bichromate solution 
Hydrochloric acid 3 79 
Saturated solution chloride zinc 1 part. 


After that time, by gently moving the cell for a 
few seconds snd stirring the solution with a glass 
rod, I got it to work half an hour more. 

Sema. 


3 parts 


SMALL DYNAMOS. 


` [20507.]—As Mr. Chaster (p. 14), has given some 
Interesting particulars about the above-named 
little contrivances, I should like to add a few 
culars reapecting the one described by Mr. 
H. Preece, at the British Association. 
‘This little dynamo is lóin. by l5in., by 10in. 
gh, end is constructed in the following manner; 
four field magneta are fixed on a cast-iron 
cylinder, theinside of which is bored out to receive 


Some experiments of my own, as- 


the armature, which is built on the De Meritens 
principle, consisting of a number of coils like the 
Gramme ring, but the coils are insulated with 
strips of cork. This machine, when running at 
3.000 revolutions per minute, gives a current of 
10 amperes, and an E.M.F. of 53 volts through 
a resistance of 6°15 ohms; at this speed, it will work 
a 600-candle aro light, or seven 20-candle Swan 
lamps. The internal resistance is 2:66 ohm—viz., 
1°33 ohm for field magnets, and 1 33 ohm in arma- 
ture. This little contrivance takes about ł-h P. to 
drive it, and weighs 54lb. In his machine I see 
M. de Meritens adopts self- lubricating plummer 
blocks or bearings, so that one supply of oil will 
last four or five days. 

When worked by hand, this machine gives a 
current equal to 35 large Bunsens, oach having an 
E. M. F. of 1:90 volt, with a resistance of 0 06 
obm. I have seen this machine working seven 
Swan lampe, and doubtif any machine would give 
a steadier current. James Thame. 


AN IMPROVED GALVANOMETER. 


[20508.]— LET one end of needle (say the north) 
be marked with a little gilding. On the dial below, 
mark two arrow points as shown. 


N.B.—The arrow points will be reversed if wire 
is wound in opposite direction. Now when a current 
asses through wire, its nominal direction is 
indicated by the arrow towards which the gilt point 
inclines. Glatton. 


PROBLEM IN DYNAMICS. 


20509.]—I neq to give a simpie explanation as 
to how the weight E, in the apparatus illustrated 
in letter 20470, will descend. The atrain on the 
cord which hangs the weights C and H will only be 
the weight of the lightest weight when they are 
made unequal, 80 the pull on point D will be twice 
said strain only. As an illustration, suppose two 
men of unequal weight stand on the ground and 
pull ends of rope, so soon as strain on rope equals 
weight of lightest man, up he goes. and although 
the otber continues to pull, it is evident the rope 
will not be farther strained. 

Scotch Working Mechanic. 


(20510.J—I THINK ‘* A. S. L.“ (20470) must have 
forgotten the actual results of his experiments when 
„ paradoxes and perpetual motions perplexed ” 
him. If he subtracts from his weight H, and 
adds to his weight G, the results will be as he 
says; but if he decreased G, and added to H, the 
results would be exactly opposite—that is to say, 
the D end of the beam would descend instead of 
the C end. Since the axis of the pulley D is equi- 
distant from fulcrum B, with the ‘point C of the 
lever, it follows that the weights G and H being 
equal, their aggregate ponderance is suspended 
from the axis D, and hence the equilibrium of the 
bar AA. But if you “took” from the weight G, 
and added to H, you would increase the leverage 
of the D end of the beam, and that end would 
descend, contrary to A. S. L's“ was haa 

B. 


EXAMINATION OF MALT. 


1 .J—Your valued correspondent, Mr. 
Allen, in his letter 20480, p. 14, calls attention to 
my reply to query 47651 on the above subject. 
Whilst acknowledging the kindly spirit in which 
he has criticised my reply, I must, in justice to 
myself, say that at the time I wrote the reply I 
was aware of the researches of Mr. O. Sullivan and 
others into the transformation products of starch 
when acted on by malt extract, which have ap- 
peared in the Journal of the Chemical Society; and 
there is no doubt that a body having the constitu- 
tion CI- H Ol, to which the name of maltose has 
been given, has been isolated, and found to havea 
cupric-oxide reducing power of about that given 
by Mr. Allen ; although even bere it may be noted 
that the results of Brown and Heron, O. Sullivan, 
and the German chemists, Musculus and Gruber, 
all differ within not inconsiderable limits. 

But it does not seem to me to be ‘conclusively 
proved” that the sugar constituent of ordinary 


malt wort (call it by what name you will) has ¢/is 
cupric-oxide reducing power. I believe that the 
sugar referred to was prepared by acting upon 
potato-starch with smal! quantities of malt ex- 
tract; but here I may be in error as regards O. 
Sullivan’s experiments, for I have not seen the 
papers published before 1876 ; but, at any rate, this 
was the case with Brown and Heron’s experi- 
ments. 

But the reason why I have myself kept ta the 
factor °05 as the equivalent of 10cc. of Fehling, is 
that I have invariably found in practice (and that 
in mapy determinations) that if the factor 08 is 
used, the quantities of sugar and dextrine found 
exceed the total amount of the known solid ex- 
tract. 

I will give one illustration of this. I recently 
examined a strong-beer wort, having a gravity of 
1,088, and a solid extract, therefore, of 229 gram. 
perce. Diluted to 1 in 10, 5.75. were required 
for 10cc. of Fehling; aud after boiling for two 
hours with acid, 2-4cc. were required. Now, this 
worked out with factor 05, gives 38 per cent. 
sugar and 93 per cent. sugar and dextrine as sugar ; 
but take factor 08, and the amounts will be ol per 
cent, suger and 148! percent. sugar and dextrine as 
sugar, and after reducing the amount for dextrine, 
you still have 111 per cent. of the total extract, 
which is absurd. oreover, the wort was brewed 
for a very full-bodied beer, and was certain to 
contain a large proportion of dextrine. 

If Mr. Allen is in the habit of making estima- 
tions from actual wort, or if he would kindly take 
au opportunity of doing so, and give the results, I 
should be much obliged, as the subject is one in 
which I take particular interest. 

With regard to the factor 3°85, for reducing 
gravity to terms of solid extract, I did not give it, 
us I was under the impression that the ratio varied 
with different densities; but: I find on consulting 
Bates's (not Bale’s, as misprinted in my reply) 
tubles, that, although thare isa variation, it is pot 
sufficient to pructically affect the result. 

E. S. Bea ven. 


STRAIGHTENING CROOKEDOASTINGS. 


[20512.]—As Patternmaker (p. 573) has 
thought fit to criticise the article of T. D. W., which 
you have been pleased to produce on page 515 of 
the last vol., I consider ıt my duty not to allow it 
to go unchallenged in the pages of the ENGLISH 
Merecuanic. T W. gives in his article two 
reasous for castings warping — first, ill- proportioned 
thickness: second, allowing some parts to cool before 
others. Now, then, Patternmaker’’ says, this 
is very mislcading; for what he states as the first 
reason, is only the cause of the second.” I say this 
is not the case, for ill-proportioned thickness is not 
the cause of some parts cooling before others in 
castings of uniformity in thickness, such as runs, 
gutters, Cc. Therefore, ‘*Patternmaker ” is wrong in 
saving that the first reason is the cause of the sı cond. 

Here, again, Patternmaker’’ says, In an 
unequal column the thin side in cooling becomes 
rigid, while the thick side being still plastic . . . 
is not liable to bend by the contraction of the thin 
side.“ Now, the very fact of a column being bent 
aad not broken proves that one side cannot be rigid 
while the other is plastic; and that bending takes 
place when the column is hot and all parts liable to 
bend. Therefore, Patternmaker's rigid and 
plastic theory falls to the ground. Again, he says 
that contraction in all parta of a casting (thick and 
thin) is alike in amount.“ He would have been as 
correct had he said that 12=1728. It is true that 
the lineal contraction is the same in amount for 
thick and thin castings ; but the coefficient of cubical 
contraction is three times that of the former. 
Therefore, contraction is greater in amount in the 
thick than in the thin parts of a casting. Here, 
again, ‘‘Patternmaker’’ draws on his seemingly 
inexhaustible store of ignorance, and contradicts 
what every moulder knows to be an undeniable 
fact—viz., what T. D.W. asserts in his article, that 
„cooling the middle on the top side of a casting 
causes the ends to come up.“ Patternmaker 
adds for the under side being still plastic will 
compress 1 Oar action of the cooling side.“ The 
reverse Of this is the case, for the contracting caused 
by the cooling of the top side will compress the 
particles of the top side, thereby overcoming the 
cohesive force of the under, rendering it less deuse. 
T think from the above that the readers of the 
ENGLISH MROHANIC will see that Patternmaker’’ 
is void of both theory and practice. 

Moulder. 


SIEMENS’S THEORY OF SOLAR RE- 
GENERATION. 


|20513.]--A THEORY of recuperation for the solar 
heat has been, as is well known, put forth by Dr. 
Siemens. This consists of many bypotheses 
namely, that the space containing the solar system 
is not a vacuum, but may be considered as a 
medium, gaseous or otherwise. This may, of 
course, be the case. Also that the action of the 
Sun is able to dissociate such of these substances as 
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are products of combustion, just as a plant leaf is 
able to separate the carbonic acid of the atmosphere 
into carbon and oxygen. This has not been shown 
to be possible in any way. 

But the most objectionable part of the theory is 
that the dissociated substances are continually 
streaming throughout space with enormous velocity 
towards the polar regions of the Sun, are burnt, and 
attain the region of the polar equator, from whence 
the products of combustion stream out into space. 
Dr. Siemens can scarcely be said to give any in- 
formation as to the mechanical agency which pro- 
duces this stream. He, indeed, says that the Sun 
acts as a fan, which is as much as saying that the 
streams are produced by the solar rotation, but 
how this can be is left unexplained. Two particles 
ure supposed, placed at equal distances from the 
centre of the Sun, one in the neighbourhood of the 
pole, the other in that of the equator. Then, in 
consequence of the solar rotation diminishing the 
equatorial gravity, the polar particle is supposed to 
be compelled to stream towards the Sun. This is 
totally incomprehensible, to me at least. Both 
particles would stream towards the Sun, unless 
they are prevented by the elasticity of the subjacent 
material. We might begin with two particles so 
placed that the equatorial and polar gravity were 
precisely equal, or any other position, in fact, any 
result might be proved by such reasoning. 

The equatorial out-stream is still more incompre- 
hensible if possible. The only way in which 
particles on the solar equator can be projected izto 
space beyond the reach of the solar gravity would 
be by a violent explosion, which is not postulated 
by Dr. Siemens, and, indeed, could not be in that 
ease. Further, the action of the Sun in dissociat- 
ing the matter of space must be supposed to take 
po almost entirely in the regions beyond the 

arth : otherwise the waste of heat, calculated from 
the quantity which falls upon the Eartb, would 
still remain, for which the theory was intended to 
„count. The above considerations are so simple 
that it is diffi:ult to suppose Dr. Siemens was not 
aware of them when he projected his theory. If 
89, it is to be regretted that he has not showa how 
such objectious ure to be met. W. C. Evans. 


MOON AND WEATHER. 


[20514.]—‘‘Ir there is any dee dence of the 
weather on the phases of the moon, it is only to a 
degree quite imperceptible to ordinary observa- 
tion.” (Sr W. Thomson, Meeting of British 
Association, August 25th, 1882) That is the 
scientist's answer to an old question. It may be 
that the scientists are 1ight, and that old weather 
adages are altogether wrung. Here in Northamp- 
tonshire is a very old saying—viz., ‘‘Saturday’s 
change was never good, and Sunday’s change is 
sure to bring a flood.“ Surely such a saying was 
not coined until after long years of experience. 
Let us, then, see if there be any truth init. But 
stay, there is yet another saying, and probably it 
is older still. It is as follows :—‘* Saturday’s change 
and Sunday’s full, All’us did bring bad weather 
and all’us wull.” Saturday, January 15th, 1881, 
full moon—terrible snowstorm on the 18th. 
January, Sunday 30th, new movn—fine aurora 
borealis on February Ist, rain on 2ad, 3rd, and 4th, 
storm on the 7th, and again ou the 10th. Sunday, 
June 26th, new moon, apogee—rain 27th; severe 
thunderstorm, July 6th. October, Sunday 23rd, new 
moon hastening to perigee, and rain fell on 22nd to 
27th. November, Sunday 6th, full moon ascending 
to apogce—rough weather until 27th. Let us now 
try 1882 :—February, Saturday, 18th, new moon 

gee—the barometer commenced falling on the 
20th, attained a minimum on 26th, and the total 
fall was 160°, and rough weather prevailed to 
March 5th, when we had a Sunday’s full moon. 
And a Sunday’s new moon came March 19th; the 
moon was neur perigee—the barometer had begun 
falling on the 18th, and stormy weather prevailed 
to the 26th. Saturday, July lst, full moon hasten- 
ing to perigee. Saturday, July 15th, new moon 
going apogee—wind and rain with thunder at 
intervals to the 30th, when we had a Sunday’s full 
moon. Full moon, Saturday, November 25th— 
stormy weather will probably set in some little 
time previous. New moon, Sunday, December 
10th ; full moon, December 24th, Sunday—rough 
weather, probably wind and rain, about 7th aud 
27th. W. M. Gardner. 


THE PRESSURE OF WIND. 


[20515.] — I accerr the explanation which 
F. M. S.“ gives with regard to storm“ and 
“rate” in reference to Mr. Simmons’ balloon 
voyage, though it must be confessed that, at first, 
his meaning was ambiguous. In quoting my letter, 
F. M. S.“ ignores the condition I make, ‘‘ sup- 
posing the anemometer to be accurate.” Omitting 
this, my statement appears us self-contradiction. 

I do not think it is so much that engineers 
and meteorologists are at loggerheads, to use 
“ F.M.S.’s” expression, as that the way in which 
they regard the motion of the atmosphere differs. 
The engineer is mainly concerned with the effect 


of the wind, while the actual motion and trans- 
ference of the air more engages the attention of 
the meteorologist. But allow me to correct 
“F.M S.” when he says that engineers calculate 
the pressure of wind from the velocity, for no 
practice could be more absurd and objectionable, 
and this I indicate with the reason in the second 
paragraph of my last jetter. 

The connection between pressure and velocity 
varies, as stated by different authorities, but I ven- 
ture to assert that the formula of Daubuisson is 
more accurate than any proposed. As F. M 8S.” 
ponts out, the velocity increases with the height. 

r. Thomas Stevenson gives the following formula 
connecting the two, V= v H + i 
H and / represent respectively the heights in feet 
of the high and low-level stations above the 
ground, and V and v the respective velocities 
at those levels. What the rolling burden and 
pressure of wind upon the Tay Bridge was at 
the time of its collapse of course is not known ; but 
the vast venture undertaken by Messrs. Fowler and 
Baker, the Forth Bndge. is to be allowed a maxi- 
mum wind pressure of 56lb. on the square foot, and 
it is the opinion of Mr. Baker tbat their bridge will 
withstand the“ strongest hurricane yet known.” 
This implies that the engineers of the Forth 
Bridge consider 56lb. on the square foot a greater 
pressure than bas ever yet been known in this 
country. After this, “Khoda Bux” can use his 
own judgment with regard to his tower. If he 
thinks it necessary to allow such a maximum pres- 
sure he can, but he may remember that his tower 
can never receive such a strain as the Forth Bridge 
will. I suppose ‘‘Khoda Bux’? has calculated 
the pressure above each bed-joint of his square 
tower, and is therefore aware that the total pres- 
sure on the area of the side—if he allows 52ʃb. as 
the maximum—above the top bed-jaint will be 
rather more than 2l tons. Cons dering this. 
together with the size of the tower, it is no small 
weight. 

Something more than mere mechanical accuracy 
in our anemometers is necessary if we would desire 
to gaina knowledge of the ways of the wind. We 
need more of such rerearches as those of Mr. 
Thomas Stevenson before we can pronounce de- 
finitely upon such a perplexing topic as wind- 
pressure. From the window where I now sit 1 
can see a little square-shaped, steeple-roofed 
pinnacle on a building, and as I consider how the 
“wind fiend’’ sometimes Jets out upon that little 
pinnacle, and how I have seen the slates stripped 
from its roof without that little pinnacle collapsing, 
I feel bound to reiterate what I have already 
said—that the wind can never exert such a force 
as even 40lb. on the square foot. 

Worthing, Sept. 1ltb. C. H. Romanes. 


NEW METHOD OF HANGING A 
GUIDING-WAEEL. 


[20516.]—I sexD you an illustrated description 
of a new method of hanging a turning front-wheel 
for vehicles having three wheels, such as wheel- 


F Sak’ 4 


chairs, tricycles, perambulators, &c. The axle on 
which the wheel revolves is turned to right or left 
by means of a handle, and is yet kept in place 
otherwise, by two metal straps, each attached both 


to the axle and to tke shaft by pivots or otherwise, 
but so as to be movable. Fig. 1 represents tha 
wheel thus iaclined to the left. At B, in Fig. 2, is 


seen an attached piece, which keeps the wheel and 
its axle from falling down when those parts are 
raised from the ground. As the axle and the 
checking-straps work below the sbafts, Fig. I re- 
presents the vnderside of the apparatus. There is 
no need of further explanation. The point of 


attachment of the strap? to the axle should be as 


near as possible to the wheel, in order to avoida 
slight displacement of the wheel on the ground at 
turning. The shafts may be broad and strong 
springs. Several hints as to manufacturing details 
could be given, but are here left to the ingerinity 
of the mechanic. The advantages are great. “The 


bath-chair plan necessitates a very small, jarring 


wheel. It is complicated, soon strained and“ ram - 
shackled,’’ and expensive to repair. Mine is the 
contrary of all this. I have used a chair witha 
larger front wheel for 20 years, though not the 
same as the one here described, but with springs as 
shafts. I have only to add that the are through 
which the wheel msy be made to turn 18 greater 
than what is practically required. 

If the shafts are spriogs, it is necessary that they 
should be so affixea to the body that when the 


vehicle has its load they may be in a right position 


—i.e., the extremities must point more downwards; 
also, the rim of the wheel must be at such a distance 
from the footboard that it may not scrape it on 
pushing up hill, or at any other great resistance. 
Fig. 1. A, axle; W, wheel: S, shafts; T, metal 
straps; H, bandle. Fig. 2. Spring shaft; B, 
attachment to keep axle in its place. x. 


— — -— — — 


INDIAN WORKMEN: THE BLACK. 
SMITH. 


20517.J—TuE mental capabilities of the black- 
smith are just about on a par with his brother the 
carpenter; but as he often combines a little of the 
brass-founder, and generally knows on of 
brazing-work, he must, I think, be considered as 
of a slightly superior education. In count 
places, if bullocks require to be shod, au idea whic! 
may perhaps be strauge to some of *‘ our’s,™ this 
work generally falls to his lot. Although if the 
place happens to be large enough to 7 gk 1 
farrier (nalbund) the shoeing of cattle of all kinds 
is taken by him. The blacksmith’s tools are, if 
possible, fewer and more rude than those of the 
carpenter. They are usually a sledge-hammer, & 
curiously shaped hand - hammer with a short 
handle, something of this shape. The hammers 


are usually handled like pickaxes are in England, 
a knob being left on the end of the hammer to 
prevent the hammer flying off. Two sheepskin 
bags are used for bellows. Smithy fire, tuyére, 
aud water-chamber are quite unknown. A hole 
in the ground, about six inches deep, serves for a 
receptacle for charcoal; a wall about six inches 

thick, one foot six inches wide and a foot high, . 
serves to screen the bellows from the heat, and a 

piece of thin sheet-iron, shaped funnel-hke, 
through the wall to convey the blast. Behi 
wall squats a boy, or occasionally a woman. The 
neck of each of two sheepskins has a small sheet- 

iron pipe tied to it, and these two pipes pass into 

the funnel ; the hinder-ends of the sheepskins haye 

the large hole (where the body of the sheep has 

been passed through) fitted with two strips of 

wood, one on each side; to each strip is fixed, in 

the centre, a small leather loop, and the bellows 

boy holds the two strips in his hand, the 

thumb through one loop and the third finger 

through the other. In this manner, by p 

with his hand on the skin, he forces theair through , 

thumb and 


the nozzle; then by opening his 
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finger and rapidly drawing the hand back, the 
skin is again filled with air, to be again forced out 
as soon as the hand is closed and the bag pressed 


upon. The only fuel being charcoal, two of these | O 


skins, one being worked by each hand, form a 
very efficient bellows, and have the advantage of 
cheapness and portability, besides being procarable 
allover the country. In the smelting of iron from 
the ore, the natives always use similar appliances , 
but the skins are usually those of buffalo or bul- 
lock, and more of them are used to obtain a 

pressure of air. I must apologise for hav- 
iag taken up so much space in endeavouriog to 
describe the bellows, but its importance to the 
smith must be my excuse. Most country black- 
smiths are not lucky enough to possess an anvil, 
and a large stone often does duty instead. A few 
pairs of very indifferent tongs, a bit of steel fora 
chisel, and an old file or two, are sufficient to com- 
plote his kit. Ordinary blacksmiths tind consider- 
able difficulty in even welding common brands of 
iron, and will always work with Swedish iron if 
they can get it. The tempering of any spring is 
usually quite beyond their capabilities. They use 
the husk of rice, in large quantities, as fuel; it is 
first wetted and then placed over the charcoal fire ; 
the effect is to keep in the heat, and it is almost 
impossible to work any large jov with charcoal, 
unless some such thing as rice-husk is used. The 
charcoal alone ignites so readily ia a blast that it 
is impossible to keep the fire within bounds, if a 
large quantity of charcoal is put on at one time. 
For heating the tires of wheels cow-duug cakes 
are, I believe, invariably used throughout the 
country, as they give an excellent heat without 
any chance of burning the iron. Blacksmiths are, 
asa rule. very careless as to saving up money; as 
long as they can make enough to find them rice to 
eat and something to drink, the latter being the first 
necemity, they never seem to be ambitious to make 
more. I fear there is little to be said as to how 
they work; what they turn out is usually very 
rough, and they quite fail in welding their iron, 
the reason, I fancy, being that they never try if 
they can help it, but always braze their work. 

A Melting Mechanic. 


REPLIES TO QUERIES. 


— — 


% In their answers, Correspondents are re- 
specifully requested to mention, in each instance, the 
title and number of the query asked. 


(47004.|—Bread.—As some queries and replies 
have appeared om this important subject, I think 
it proper to state some conclusions and matters of 
fact with regard to it which may be worth know- 
ing. It seems to me very strange that the common 
loaf bread should be so generally used as it is, for, 
to my taste, it is the most unpalatable of all kinds 
of four-bread, and has a crust so hard as not to be 
masticated by elderly persons, or such as have bad 
teeth. This is also an opinion that is shared in by 
many with whom I have come in contact. 
The loaves known as crown loaves,” and those 
called “ turnovers,” which differ from the common 
loaves only in the manner of baking, and are of the 
very same price, are, to my taste, far superior, and 
of much flavour. Pan-bread I do not much 
care for, for, though very delicate, its flavour is not 
very grateful to my taste, and it becomes quite stale 
iaa very short time. But the fact is, I am quite 
fond enough of bread in which no substance has 
been introduced to raise the flour (unvesiculated 
bread). The spongy texture of vesiculated bread, 
and the lightness thereby acquired, are not, in my 
Opinion, so easential as other conditions, and I can 
well enjoy the domestic griddle- baked bread, or the 
unleavened bread of the shops. Leuvened bread is 
at present in general use in Paris, but, in the Eng- 
lish bakehouses, barm or yeast is generally used 
instead of the leaven. e spongy texture of 
bread is caused altogether by the action of car- 
bonic acid, either generated by various means in the 
baking, or else introduced dissolved in the water 
used in making the dough, as in the aérated bread. 
In the leavened bread this is effected by the 
seemingly-unsavoury process of the putrefactive 
agencies of the leaven, and, in another case, by the 
use of the corrosive poison, hydrochloric acid 
(spirits of salt), and the bichromate of soda (bread 
oda). Du PAIN. 


(47213.}—Camel’s Hair Brushes (U. 6) 
Ihave never seen these made, but I believe the 
process to be somewhat as follows :—Tho hairs are 
tied tightly together and driven into a quill pre- 

softened in hot water. In cooling, this 
contracts and binds the whole in place. The point- 
ing is done on a grindstone running from the work- 
man.— GLaTron. 


117239.) —Deafness and Vegetarianism. — 
The “ deafness for some time past has altogether 
been lost sight of in the correspondence in this 
query ; surely someone can suggest something that 


would prove beneficial. I have been anxiously 
waiting to see if vee. urera) should appear ; 
bat the pith of the whole has been to advise Mr. 
llard to be thankful that his case is not so bad as 
others. I myselfam suffering from slight deafness 
of three or four years’ standing, caused, so I have 
been told, by a swelling of the aural tract on both 
sides, and so far as I can jadge, my case is similar 
in character to Mr. Ollard’s, hence my anxiety in 
the query. Shall I further appeal to any of our 
medical subscribers to come forward ?—POLITZER. 


[47239.]—Vegetarianism.—I am afraid Mr. 
C. L. Hart bas been trying some second-rate 
cafés. I think he would alter his opinion as to 
the oppressive fulness, &c., if he lunched where I 
do. y lunch generally consists of lentils and 
haricots, and certainly I never feel anything of 
unpleasant fulness, and my appetite is 1 ore 
until the next meal. Vegetarians drink little. 
Personally, I take half a tumbler of cold water 
when dressing, ditto at luncheon, coffee at about 
4 o'clock, and about half a glass of cold water at 
dinner, and half a glass at night. I will send tho 
addreases if applied for 3 ALEX 
OLLARD, F. R. M. S., Enfield. 

(47239.]—Vegetarianism.—An experience of 
both systems for a lengthened period, I think, 
proves that vegetarianism, or the reverse, proving 
satisfactory, is not a question of which is the best, 
but of individual peculiarity, and also of a proper 
selection of food. Some of my own children have 
grown up of their own choice as strict vegetarians, 
others with a decided craving for a meat diet. I 
could myself live in’ perfect comfort on either 
vegetarian or mixed diet; but, on the average, the 
mixed diet has proved the most satisfactory. It is 
certain that, with myself, any illness or upset is 
accompanied by a strong craving for an almost 
exclusive fruit diet, and an objection to meat. On 
recovery the desire for meat returns. If we ex- 
amine our supposed immediate ancestors in a state 
of nature, i. e., the monkeys, we find them thriving 
on a mixed diet; and if we examine our own 
neighbours we find great personal differences; 
food which is satisfactory to one being disgusting 
and uneatable to another. The fact that one man 
is a vegetarian, teetotaller, and anti-tobaccoite, is 
no reason why he, having certain ideas, should 
seek or expect to make the world choose him as a 
leader. He might as reasonably expect his clothes 
to supply the pattern and size for all creation. We 
are put in the world, as I take it, to live a reason- 
ably happy life, enjoying ourselves and making a 

leasure of our lives day by day, in addition to 

lling our places and doing our daily labour. The 
use of animal food, and the death of one animal to 

rovide food for another, is as old as creation. If it 
is not right, we must blame the Creator for making 
one the animale in the world prey on the other 
half, the destruction of animals as food for others 
being part of the scheme of creation. The vege- 
tarians are no more infallible or inspired than the 
meat-eaters; let each one elect his own way, 
according to the best of his judgment, without 
seeking to lead others, who are possibly quite as 
able to judge between right and wrong as himself. 
Many who have adopted one special system which 
happens to suit themselves, persist in airing their 
ideas, and laying down laws which they consider 
should guide the world; yet they refuse to adopt 
the systems of others who are at least as capable of 
judging as themselves. I myself cannot live in 
comfort and health without a very large proportion 
of fresh, ripe fruit, but others are not bound or 
expected to follow my example; let them select 
their own diet by their own experience, and if they 
find a system, Mt Spray or not, which suits them, 
by all means stick to it. Fora man who will listen 
to no argument or reason except his own, I have 
found none to compare with an average vegetarian, 
teetotaller, or anti-tobaccoite. Listen to his - 
ments for five minutes, and you cannot doubt that 
he considers he has found the right thing. ‘The 
most delightful argument I ever heard in favour of 
total abstinence was a leader in the blue-ribbon 
army, who, after stating he had not tasted or 
desired to taste fermented liquors for seventeen 
years, wound up with, and besides, I find it does 
not agree with me.“ The roar with which this 
argument was received no doubt will effectually 
prevent its use in; it ‘‘ filled the bill,” and 
settled the matter completely. Although strictly 
temperate myself for exactly the same reason, I do 
not seek to lay down my necessity as a rule for 
other people's guidance.—F. T. 


[47248.]-—Wind Pressure (U.Q.)—I do not 
think anyone can answer such a question in figures. 
If the plate is very thin the pressure on the edges 
may be neglected, and the pressare of the wind 
then acts everywhere in a direction normal to the 
surface of plate. To take a simpler case in which 
the wind strikes a plane at an angle to surface, but 
in a direction parallel (in plan) with side of plate. 
Let fff represent streams of air-molecules flying 
towards plate in direction indicated. The mole- 
cules striking plate at a give plate a blow, and 
rebound at the same angle as that at which they 
approached. As they recede they will come in 


contact with the other molecules, and deflect them 
from their original direction to ö. Another blow 
(rather less than the first, owing to difference of 
angle of incidence) is given to plate; they again 
rebound, and deflect another stream toc, when a 


„ 
j ja 
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still smaller blow is given to plate. The effect of 
all this is that the end a of plate is depressed with 
an appreciably greater force than end c. I do not 
aeo how I can help the querist further, but will do 
so if I can.—GLATTON. 


[47254.]—Electric Commutator for Inter- 
mittent Action (J.Q )—Sir Wm. Thomson’s 
pateat magnetic break seems to be exactly what is 
wanted. — J. Brown, Belfast. 


[47345.] — Boomerang. — The throw de- 
scribed by Mr. Philip Vallance (p. 13) would 
be considered by a native a bad throw, as 
it would very probably result in break- 
ing the weapon: coming down, as it does, straight 
into the ground. The fiat surface of the weapon 
should, of course, if possible, be underneath as it 
flies on the air; the boomerang may be thrown 
concave or convex edge forward ; shot out straight 
in the air, leaving the hand it is almost perpen- 
dicular, and it gradually becomes horizontal ; the 
surface which is to float undermost is to be held 
to the right in throwing with right-hand, to left 
if with left-hand. The relation which the plane 
of the longer end has to the general plane of the 
weapon influences to a great extent its move- 
ments—why, I do not know, as I am not a 
mathematician. If this long end be bent very 
much above the flat, the boomerang will rise 
higher, turn from perpendicular to fiat sooner, and 
make far smaller circles than it would if the two 
ends were almost or quite on a level. These few 
notes may perhaps interest those who have read 
‘‘Umbra’s’’ excellent reply to the boomerang 
query.— DRAREG. 


[47356.]—Cold Air (U.Q.)—I do not know the 
arrangement referred to, but probably a modifica- 
tion of hydraulic blowpipe would suit you. A 
vessel is fitted up, as shown in sketch; water at 


high pressure enters 5 at top, and draws air 
after it into vessel. The level of water inside is 
kept constant with the help of a tap, and the cool 
air is carried off by the pipe on side. The proper 
position of rose would be ascertained by experi- 
ment.—QLATTON. 


[47437..—Whitworth’s Standard.—Pitch for 
screws for all sizes of wrought-iron piping more 
than lin. diameter is eleven threads per inch.— 
A MELTING MECHANIC. 


(47444.]—Boiler Corrosion.—I would sugges‘ 
to E. M.” that before he in for trying to 
filter the feed- water for his boiler, he might try the 
following :—Every week, after cleaning out the 
boiler and well washing away any loose deposit, 
let him put in two quarts of ordinary kerosene 
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oil with the cold water when refilling his boiler. I 
and several other steam- using friends have been 
trying kerosene as a remedy for boiler inorustation, 
and comparing notes. The result is very favourable, 
and we are all continuing its use. It does not actu- 
ally prevent any deposit forming, but it seems to 
prevent the fur from caking hard on the plates or 
tubes, and leaves it as mud on the bottom of the 
boiler, so that, when cleaned out, this mud all 
comes away and leaves the boiler clean. No ordi- 
nary filter will, so far ay I know, remove the salts 
of lime from water. The only way [ have heard 
of to do this is to pass the water through an inter- 
mediate sort of boiler, which is kept full of scrap- 
iron. The water being passed through this vessel 
at boiling-point deposits largely on the scrap-iron, 
and so is made comparatively pure before being 
allowed to go into the boiler, the scrap-iron being 
occasionally thrown away, and new scrap put in.— 
A MELTING MECHANIC. 


(47459.]|—Silvering Looking-Glasses.— Will 
Mr. Holmes give a description of the new processes 
to which he refers, aud, if possible, state what is 
the charge for mercurial coating? Does he mean 
in actual cost or in charge made? I assure him I 
am atking for infor mation.— J. T. M. 


{47461.1—Black Transfer- Paper. — Black 
trunsfer-paper may be made by rubbing white paper 
with a composition of 20z;. tallow, 4cz. powdered 
blacklead, } pint linseed oil, and enough lampblack 
to make it the consistence of cream. All to be 
melted together and rubbed on hot. When dry, 
the paper is fit for use.—A MELTING MECHANIC. 


[47456.1—Euclid’s Axioms.—It seems too hard 
that Mr. Smith should accuse me of ignorance of 
Latiu iu addition to not being able to prove that 
which I had set myself. I put axiom (2) into the 
form of an equation A + C = B + D-notas Mr. 
Smith has it, which I presume is quite eligible— 
but the atep which is taken to deduce A —C = 
B — D Mr. Smith considers “simply an application 
of exiom (3), which we have to prove.“ But since 
we do not know the truth of axiom (3), how can 
it be applied? The equation follows from simple 
algebra.— C. H. ROMANES. 


[47195.I—Gun-FHarrels.— The gun will not re- 
quire to be kept warm while the browning solution 
ison. The gun should be well polished before the 
solution is applied. After browning, it should be 
washed in au alkaline water to prevent any further 
action of acid, aud then burnished with a piece of 
bard wood. After onve polishing with hard wood, 
it may be varnished with varnish composed of 2o0z 
sheilac, dissulved in four pints methylated spirit, 
a little dragen’s blood being added if the colour re- 
quires beightening. The gun should be slightly 
warmed before thisis applied, aud, when dry, auother 
good rubbiug with the polishing wood will do al] 
that is necessary.—A MELTING MECHANIC. 


[47553.] — Froblem in Dynamics. — The 
monkey climbs rope by a series of expansions and 
contractious of its own muscles. Now, whether 
these muscles be expanded or contracted, or in the 
act of expanding or contracting, the weight of the 
monkey is a constant quantity, and such weight 
being all that in the circumstances it can bring to 
bear on rope, the ball will not move. Mr. Romanes 
gives a theoretical solution, which I think is incor- 
rect, as he says for every s feet in descent of 
ball, monkey will traverse 2s feet. Suppose 
ball begins to descend when monkey begins to 
climb, theu they become bodies of unequal weight, 
oue getting heavier the other lighter, consequently 
the motion of ball is accelerating; therefore, it 
will pull monkey through one foot of space in less 
time at end of its fall than at the beginning. Now, 
monkey climbing with uniform velocity, the dis- 
tances traversed by them will not be in the con- 
stant ratio of 1 to 2. The illustration given by 
“ Dubliniensis’’ is not a parallel case. To make 
them so the strength of occupant of one boat ought 
to be taxed to the very utmost to keep the boats in 
position, as it requires all the monkey’s weight to 
keep bail in position; and the strength in one case, 
and weight in the other, is all the force available 
in the circumstances. The first law of motion 
merely asserts the inertia of inanimate matter; 
that is, its inability of itself to move, or if in motion 
to cease moving; but the monkey is a mass of 
animated matter, with the power of moving or 
ceasing to move as it wills, without the application 
of external force; and I think ** Vesuvius,” on a 
little reflection, will see that he errs in applying 
this law to it in this case. — Score WORKING 
MECHANIC. 


17573. Model Locomotive Boiler.—I am 
much obliged to E. L. P.“ for his sketches and 
tuggestious; but I think he does not quite under- 
stand what I want. The top of my outside firebox 
is ‘lat, aud I am told here that I must bend the 
plate of outside firebox to meet the end of barrel. 
That I think I can do if it was not for the flat top 
which is lein. wide. I have made one boiler, but 
cu ust make tho bends, and it will not go into 
the frane, as the wheels being inside the frames 
the fireLox comes in contact with them. I am 


afraid I cannot use jin. tubes as in this town 
(Dresden), that size would be about 1-16in. or 
more in thickness. How would 7-16in. or zin. do, 
and 25 or 307 My inside firebox is ljin. from 
centre line. The engine is being made to scale, 
and is of Austrian design. Similar drawings 
appeared in Engineering, October 4, 1878. — 
SHAKESPEAR. 


(47574.]—Pressure.— Quite possible. Why not? 
The temperature would be rather high, and it 
would not be easy to use the steam at euch a pres- 


sure; but Perkins’s engine comes very near it. — 
Essar. 


[47585. | —Electro- motor for Tricycles.—This 
query is on a par with the suggestion to drive 
tricycles by means of gas-engines. Does not Mr. 
W. L. Ollard see that if there is so much * anxiety 
felt by thousands for the application of electricity 
as a motor- power for tricycles,” electricians must 
be very sleepy not to take advantage of the de- 
mand! The fact is, that although it is quite pos- 
sible to drive a trike by means of electricity, the 
game is not worth the candle, so long as the trike 
has to carry the generator with it. Trouvé actually 
fitted up a machine, which ran along some of the 
Paris asphalte roads at a good speed; but I guess 
very few wheelmen would be bothered with a 
battery and motor on a country trip.— NUN. Dor. 


[47620.] — Plumbing. — The difficulties men- 
tioned in this query exist only in the workman.— 
T: P; 

[47621.]—Faded Cloth Cushions — Rub them 
over with a weak solution of carbunate of am- 
monia.— C. K. M. 

[47623.] - Electro-Motor.— I apologise to Mr. 
F. W. Ball for so long deferring my suswer. I 
have not yet made tbe motor of sufficient size for 
the purpose he mentions, but shall probably do so 
shortly, when I will give result. CON RHD. 


(47631.]— Polarity.—No answers being given 
up to September 7th, [ forward a definition, which 
though not to my mind quite satisfactory, might 
possibly be made so by a reasonable amount of fair 
criticism. General definition of term ‘ Polarity in 
Electricity.“ Such induced or changed condition 
of current in fixed matter as gives an altered result 
—i.e., whereby the normal ratios of gravity, co- 
hesion, or stratification, become altered not only in 
force and direction, but also iu quantity and 
quality, dependent on the known laws of electro- 
aynamics.—J. Hussey WILLIAMS. 


[47682.j— Electro-Magnetism and Mag- 
neto-Electricity.— Your query, in the form you 
now put it, is altogether different. No proof can 
be given that Oersted could deduce Faraday’s dis- 
covery to be a necessary consequence of his own 
discovery, evenif acquainted with the present 
theory uf the conservation of energy. He might, 
perhaps, think that, as a magnet was woved by 
au electric current, the movement of the maguet 
back to its former position would produce an 
electric current. But Faraday discovered that 
when a conductor was moved under the influence 
of a magnet, an electric current was caused iu that 
conductor, and this discovery was made during au 
experimental investigation, which had no connection 
with the discovery by Oersted of au isolated and 
previously unknown fact, unless through the his- 
torical sequence traced in my former reply.—J. 
SUTCLIFFE. 

(47683 ]—To Electricians and to Mr. 
Sutcliffe.—Youa do not need to join every two 
zincs and every two carbons to set your battery as 
one of 25 cells; it is suflicieut to set up two batteries 
of 25 cells, and join the end zincs and carbons. 
See page 331, No. 899, where in the illustration to 
Ohm’s Laws, the figure at the night shows how six 
cells can be joined as one battery of three cells. 
You might even find it best to use your battery in 
four series of 12 cells, and leave out the two odd 
ones; itisa matter for experiment. In each cell 
put the carbon into your outside jar at the right, 
and the porous cell at the left hand, then fill the 
space between with broken carbon; place the 
amalgamated zinc in the porous ceil, and make the 
connections. Empty the cells with a glass siphon; 
you need not then take the battery to pieces to 
recharge it. You will gain no ad vantage by mercury 
in the porous cells unless they have to stand for a 
long time before use.— J. SUTCLIFFE. 


147756.) —Electro-Plating.—*‘ Galvanometer“ 
asks for description of instrument for measuring 
the E. M. F. of un electric current used for plating. 
In answer to which Edwin“ says it may be done 
with an ordinary current detector. Will he kindly 
explain how? as I want to measure the E. M. F. of 
an electro-plating current from a dynamo machine. 
Also, would he kiadly explain construction of Profs. 
Ayrton and Perry’s volt-meter, as well as the thick- 
ness and length of wires of which tne coil of volt- 
meter is composed ? — W. BAETON. 


[47757.] -Manganese.—The reply of C. Harris 
is thoroughly misleading, and at variance with 
facts. C. Harris is evidently not aware that MnO, is 
the highest, and Mp,0, the lowest mineral oxide. 


— 


The MnO, on heating is reduced to Mn;0,, and not 
Mnp,0, to MnO,. I doubt whether metallic man. 
ganese can be produced in the manner given, and 
more than one chemist would be glad to know the 
actual reactions that would take place. C. Harris 
takes it for granted that the pyrolusite and baus- 
mannite aud braunite, as produced, are pure oxides: 
but as this is not a fact. Chlorine’’ has not been 
correctly answered, because each contains a con- 
siderable amcunt of impurities in the form of silica 
SiO,, iron Fe,Qy, CaCa;, MgO, and phosphorus 
und sulphur in small quantities, besides other 
oxides of manganese in small proportion to the 
dominant one.—M. 


[47708.]—G. N. Engines.—I give a list of the 
Sft. singles :—Kuing’e-cross, 53, 94, 544, 547, 600; 
Peterboro’, 7, 8, 22, 48, 69, 98, 221, 545, 549. 003, 
668; Grantham, 2. 3. 5, 60, 62, 93, 95, 665; Don- 
caster, 1, 33, 34, 47, 546, 518, 550, 662, 664, 667.— 
ALARIC. 


[47768.]|—@. N. Engines.—I wish to make an 
addition. Iron Horse“ has omitted Nos. 668 and 
669, eight-footers, the latter of which came out 
only a few days ago. I do not know their stations. 
The goods engines mentioned by ‘‘ Iron Horse are 
very fine enyines. The cylinders are 171 by 20, 
and six-coupled wheels 5ft. lin. diameter. More 
of the same class are being built by the Vulcan 
Foundry Co., numbered 716, 730. In a former 
letter I stated that 640—649 had cylinders 19 by 28. 
This was a mistake; the cylinders are 171 by 20. 
The G. N. Co. are building a great number of 
coupled engines. Some have been ordered from 
Kitson and Co. Nos. 78, 88, 224, 202 are the latest 
out from the Doncaster shops.— METEOR. 


[47822.] —Tempering.—1 think that the best 
way would be to get the steel as hot as you can 
without burning it; then dip it in mercury. If it 
does not stand well, then the steel has lost ita aub- 
stance, ur the lathe ruus too many revolutions per 
minute.—ACCKINGION. 


[47823.]—Driok.—A few drops of sal-volatie 
in water 1s often recommended.—T. P. 


[47923.] — Drink. — Dr. Sydney Ringer, in 
“Manual of Therapeutics,” 1880, says: — I can 
endorse Dr. Lyon's strong recommendation of 
capsicum in dipsomania. ‘Ten-minim doses of the 
tincture obviate the morning vomiting, remove thu 
sinking at the pit of the stomach, the intensa 
craviug for stimulants, and promote appetite aud 
digestion. It should be taken shortly before 
meals, or whenever there is depression and cravinz 
for alcohol. Capsicum also induces sleep. especially 
in the early stages of delirium tremens. Dr. 
Lyons sometimes gives twenty, or even thirty, 
grains, made into a bolua with honey, and repeats 
the dese iu three hours if the first fails to induce 
sleep. He says this quantity does not disturb the 
stomach. Capsicum is often useful to dipsomaniacs 
to enable them to overcome their pernicious habit. 
By removing the sinking at the pit of the stomach, 
it often enables the drunkard to resist the drink- 
crave. A draught composed of ten minims of 
tincture of capsicum, ten grains of bromide of 
potassium, a drachm of spirits of ammonia, taken 
several times daily, is very serviceable, or the 
bromide of potassium may be omitted, and replaced 
with two minims of liquor arsenicalis, or by a few 
drops of tincture of uux-vomica, or tincture of 
orauge-peel.’’—JameEs Foster, M. P. S., Carlisle. 


[47827.]—Grist Mills.— By all means have a 
smail pair of Derbyshire stones. I have never 
seen anything to beat them yet. Several farmers 
round tne part of Leicestershire where I live have 
them, and I have recut, or, as we call it, dressed. 
them for these farmers for the last twenty years. 
This kind of grist-mill gives great satisfaction 
everywhere as to size, price, &e. I will give 
„Amateur Farmer,“ free, all information, if he 
likes to advertise his address in the Address” 
column ; andif he lives anywhere near me, I would 
rig a mill up for him, and teach him how to work 
it; but be it understood I am not a maker of them. 
— HINCKLEY. 


[47528.]—Microphone.—The Blake transmitter 
is the best. You will find it fully described and 
illustrated in a back number of the E. BM.'’; but 
should you experience any difficulty in getting the 
exact copy, I shall be happy to give you all the in- 
formation I can, if you will give your name aud 
address, so that I may writo you direct. —AMATEUB. 


{47331.]—Milk Analysis.—The percentage of 
water may be arrived at as follows:—About 10grm. 
of the sample is weighed out, transferred tos 
small porcelain dish, and evaporated to dryness on 
the wuter-bath. A little benzoline is now added 
to the dry residue, which should be allowed to boil 
for a few minutes, and then decanted, taking care 
not to lose any of the residue. This treatment 
with benzoline should be repeated about six times; 
when the dish and contents are dried in the water 
oven, allowed to cool in a desiccator and weigbed. 
The weight of the residue multiplied by 10U and 
divided by the weight of milk taken, equals th- 
percentage of solids not fat. This should be 90 
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per cent.; should it be less, the milk may be con- 
sidered as watered. The following calculation will 
show how to calculate the perc2ntage of water :— 
of solids not fat of genuine milk 
11 are contained i 


9 parts 100 parts 
What is 
percentage of solids, not fat, fonnd in analysis 


T parts 
contained in ? 
The quotient equals the quantity of genuine milk 
contained in the sample. while the quantity re- 
quired to make up the 100“ is water. Example: 
Suppose solids not fat to be 7 991 per cent., then 
of solids not fat of genuine milk 
if -——__-——_ is contained i 
9 


100 
of solids not fat 
what is contained in 
7:991 
100 
9) 799 100 


— m 


788 
Therefore, 7 991 of solids not fat would be con- 
tained in 88 788 of milk; consequently, that which 
is deficient to add up to 100 is water thus 
88:788 milk. 
11°212 added water. 


100:000 


Therefore, this milk would contain 11 per cent. of 
added water. Unhealthy and Abnormal Milk.— 
One of the chief symptoms of lacteul albumi- 
nuria,” an affection from which cattle suffer, isa 
viscid, stringy condition of the milk a little while 
after it bas been drawn. Such milk is highly 
albuminous, containing from 8 to 10 per cent. of 
albumen; when in this state, it generally enters 
rapidly into lactic fermentation, and is apt to cause 
diarrhea in young children. The milk in anthrax 
and anthracoid diseases is said to be of a dirty 
bluish colour, streaked with blood, and soon be- 
coming putrid. The milk of cattle sufferiog from 
pleuro-pneumonia has been drunk with impunity, 

the same may be said of that from cattle 
suffering from cattle plague. In such diseases, 
however, there is nearly always early suppression 
of the secretion, and but little is known of the 
chemical qualities of the fluid. Milk from Cattle 
affected by Foot and Mouth Disease.—lf milk be 
taken on the ficat day of the disease and micro- 
scopically examined no abnormal elements whet- 
ever may be discovered in it; but on the other 
hand, instead of the globules remaining free and 
separate, as is usually the case, they show a 
tendency to aggregate into groups. About the 
third day some new bodies (first observed and 
described by Mr. A. W. Blyth) make their appear- 
ance. These consist of elongated, flattened, highly 
refractive bodies, raging in length from 1-500 to 
1-1,000 of an inch. in some there are divisions at 
intervals, which appear to bə rather the contrac- 
tion of a sarcode an indication of cells. By 
the fourth day they are fewer in number and 
rather larger. In the latter stages they are absent. 
li, as frequently happens, there are ulcers on the 
teats themselves, pus-cells, epithelium, and blood 
will be found in the milk. These are, of course, 
accidental products, and not secreted by the gland; 
frequently there is a circular ulcer, not very 
evident unless looked for, just within the teat, 
and this ulcer contaminates the milk. The 
chemical investigation should be specially directed 
to the determination of the relative quantity of 
albumen to caseine proper, to the amount of chlo- 
rine in the ash, and to the presence and amount of 
urea. Dr. Beale was the first to observe that in 
pneumonic patients, practically the whole of the 
chlorine was withdrawn from the urine. It is, 
therefore, probable that in some interral inflam- 
matory diseases of the cow, attended with exuda- 
tion, the chlorides in the milk would disappear. 
Certain diseases of the kidney cause in milk an in- 
crease of urea, and though the presence of the latter 
may be found in minute traces in normal milk, any 
quantity, capable of determination, would be 
evidence of ill health.—J. C. BELCHER. 


47835. — Cheap Tent or Workshop.—For a 
cheap tent or workshop either a building of 
timber covered with stout grooved and tongued 

ing, or covered with good galvanised iron, 
would be the cheapest. Any carpenter could erect 
the wood building; but iron would be the most 
durable.—G. 8. 


47842.]—Electrio Light for Workshop.— 
There can be no doubt about the advantages 
“ Ironfounder” would receive by the employment 
of the electric light in his foundry. If it is 
eng it would be best to suspend two electric 
ps, about 20/t. or ft. from each end of the 


foundry, and if they cannot be suspended the nent 


best plan would be to place each lamp onthe | 
ofa post about 12ft. high. It would not be ` 
possible to construct your own dynamo, i! 
havea thorough knowledge so necessary fo 


work ; if not, you had better not attempt it, unless 
you wish to undertake a lot of trouble. Dynamo- 
machines can now be obtained for a very moderate 
sum, also arc lamps. A shunt machine would suit 
you the best. A particular system can scarcely be 
advised; but if you care to communicate with me 
at my address, in this week's front page advertise- 
ment, I may, perhaps, be able to give you a little 
further assistance.—A. J. JARMAN. 


[47842.]—Electric Light for Workshop.— 
Can“ Iron Founder” fix his electric lamp above 
the beam—say to the roof, so as to avoid the 
travelling crane? I fixed a set like this in an iron 
foundry a sbort time ago, and the moulders and 
others found the light, although high up, an 
immense advantage. I should not advise Iron 
Founder“ to attempt to make his own dynamo: it 
requires some electrical knowledge to do that. It 
is all very well for amateurs to make small ones, 
such as we have lately described; but the efficiency 
of these, if made to the size required, would not 
equal the latest and best make. As to advice 
about which machine would be the most suitable, 
the following remarks may be useful. The Brush 
machine for small installations, is excessively dear, 
being from two to three hundred pounds. 
Siemens’s and Crompton's (Bürgin) are the next; 
but for rough workshop wear, and moderation in 
price he will find the latter beat all in the market. 
The price of a three-light (3,000 c. each) machine 
is £90.—TRIED. 


[47816.]— Electro-plating.—The nitrate of 
mercury is injurious to the health; it should be 
avoided as much as possible. Do not hold your 
mouth too near it. There is no danger with the 
articles which have been dipped into it, so long as 
they are properly plated, and are not allowed to 
wear too long. Plate them without the nitrate. 
Get the articles perfectly clean, and you will be 
able in most cases to do without it. Be careful 
with it.—W. R. Hicks. 


|47847.1—Electro-plating.—I think you have 
too much silver in your bath ; put more cyanide of 
potassium and try again (see my answer to your 
other query about cleanliness.) Be particular 
15 the proportions of the chemicals. — W. R. 
ICKS. 


[47848.]}—Replating Worn Steel Pickle- 
Fork —Strip all the siiver off, then if the steel is 
perfectly clean plate it with copper first, then try 
the silvering. Use a strong current for the copper- 
ing, a weaker one for the silver. Be sure it is 
clean, and do not handle mors than can be helped 
after it is elean.— W. R. Hicks. 


147851.]—Sewing-Machine.—Probably your 
Weir machine does not make perfect stitches, and 
in consequence of cotton accumulating under, pre- 
vents forward motion ; place a piece of calico, two 
or three times doubled, in machine, and work 
round without putting cotton on; if it moves 
forward now, it shows that itis out of adjustment, 
and should be put in the hands of a practical man ; 
but if the feed-teeth do not move at all, but re- 
main stationary while turning wheel, then first 
turn the thumb-screw for regulating stitch just 
under needle-plate in front; sometimes these 
thumb-screws are screwed back so far by the 
operator that they fail to produce any movement 
of feed. 1 have seen many instances where people 
have thought their machine to be out of order 
because the feed would not move; but by my simply 
giving the thumb-screw a few turns in the direction 
of a longer stitch, the machine has worked all 
right; if working the thumb-screw up bas no 
effect on feed, then a piece of steel, upon which the 
end of thumb-screw bears, and which is situated 
under surface-plate, has got shifted out of place. 
If this is the case the surface-plate will have to be 
taken off before the piece of steel (which is some- 
what similar in size and shape to a small iron door 
button) can be placed in 'position; first take the 
machine off the iron base or stand, by means of 
central screw at bottom, then you can unscrew the 
cast-iron surface-plate by means of two screws 
underneath, when it will come off—an easy matter 
to take off, but not a very easy matter to put on 
again correctly, except by an experienced hand.— 
E. MARTIN. 


[47857.] — Defective Sewing Machine. — 
“F. E. T.” did not give name of machine but I 
will 1 it to be on Howe system. Put a drop 
of oil on centre pin of the feed -wheel, but the hub 
of wheel must be kept quite free from oil: should 
apy accidentally get ou hub, wipe dry again, as 
any oil on hub diminishes lifting power of the two 
grips attached thereon. Attached to these grips, and 
within the circle of wheel, are two small spiral 
springs which are intended to keep the grips 
firmly in position. These spiral springs frequently 
weaken- ` -` longer, and thus lose the power 
the ~ Ê tbis is the coco, they should 
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adjusted as to be just sufficient to keep wheel from 
going back, and no more; any extra pressure 

eyond this prevents the wheel from going easily 
forward; also the pressure ef foot should be so 
adjusted as to be just sufficient to hold work down 
firmly, and no more, as any over-pressure in this 
direction bearing down on wheel considerably 
interferes with the free working of wheel. Are 
you sure that wheel does not revolve regular when 
work appears to halt ? You can tell this by looking 
at the under-side of a piece of leather after 
working, as if the teeth-marks of wheel are im- 
printed quite distinct on leather this proves that 
wheel stops, but if the wheel leaves a dragging 
mark on leather, this proves that wheel goes 
round without carrying leather with it; in this 
case either raise wheel a little higher or have the 
teeth cut sharper; the wheel should only be jast a 
shade higher than needle plate. just the difference 
of a thin piece of cardboard.—E. MARTIN. 


[47863.]—Aniline Dyes —Violet is the least 
fagitive. Magenta and fuchsine are the same dye; 
eosine would be better than either for dyeing 
paper pulp. — AMID3. 


[4786t.]—Chemistry Examinations.—Arm- 
strong's Organic Chemistry,” published by Long- 
mans, 33. 61. ; Roscoe and Schorlemmer’s Che- 
mistry : Organıc,” Vol. III., Part I.; Fowaes’ 
‘* Organic Chemistry.” -R. 


[47865.] — Utilisation of By-Products. — 
"í Puzzled ” has been misinformed as to the value 
of his ammoniacal liquor. It is, on the contrary, 
a very valuable manure, but is far too strong to ba 
applied to the land without dilutiou. It should be 
diluted with from 5 to 10 times its bulk of water, 
and applied to grass lands with the liquid manure 
cart in the early spring before the grass has begun 
to grow, or powdered gypsum might be added to 
the liquor iu the proportion of IIb. to the gallon, 
with frequent stirring, which would combine with 
the ammonia and prevent its volatilisation in hot 
weather, or preferably sulphuric acid, until the 
liquor is neutralised.—Gas MANAGER. 


[147875.]—Concrete Floor.—“ W. L. P. P.” 
has appealed to me on the subject of support for 
his galvanised iron tank. I do not understand his 
question. Ishe in doubt whether his wall will 
stand the crushiog weight of the tank filled with 
water? or does he fear the rigidity of the tank 
supported as he says? He forgets to give the 
three dimensions of his tank, so its contents and 
weight cannot be dealt with. On the data given, 
Icould give him no safe information. I may tell 
him I have a tank, made entirely of concrete, to 
receive the rainfall of close on to 5 000ft. of sur- 
face, the inner dimensions of which are lift. by 
loft. by 3ft., holding about eleven tons of water, 
the bottom of which is Jift. from the ground, and 
which supplies the w.c.’s top and bottom, and also 
a considerable amount of bith water in ordinary 
seasons. I should think if there is no doubt about 
the strength of his walls and their ability to bear 
the weight of his tank when full, the cheapest plan 
for him would be to put a couple of girders of 4in. 
by zin. T-iron, web downwards, across his wall. 
This would not only form a support for his tank, 
but if he let his girders lap over the wall and 
bent the ends downward (first cutting off the web 
of the part that laps), he would get an efficient 
tie for the wall if weak. If his walls are too weak 
to stand a tank 10ft. by 6ft. and, say, 4ft., they 
would not do to spring aconcrete archfrom. The 
concrete for tank work should be 1 volume Port- 
land cement, 1 vol. sharp sand, and 4 vol. good 
hard aggregate of either clean flint stones, broken 
brick, or clinkers, mixed and manipulated as de- 
scribed in B: M., No. 910. If W. L. PP” 
really wants information, he can advertise in tha 
“E. M.” for my address; I will give it, and ap- 
point a meeting some day when I am in town. As 
Jack says, My jawing tackle are in good order,” 
I wish i could say as much for my hands. Writing 
is, to a certain extent, an effort, and I have quite 
as much as I can get through.—Kuopa Bux. 


147878. —Electro-Gilding.— To“ O. S.”—Will 
he kindly say whether a hot solution will melt the 
shellac varnish, and how would you clean the 
varnish off when gilded ?—AN AMATEUR. 


(47879.]—Silversmith Work.—Will George 
Eversley bea little more explicit? Are the facets 
regular, or simply hammer-warks left rough on the 
under side of work. If G. E.“ will state what he 
wants to hammer, I will send size, shape, aud weight 
of hammer used.—SILVERSMITH. 


[47881.] — Tricycle Making. — Tho machine 
with the large back driving-wheel works pretty 
well, owing to the connecting levers necessary to 
drive it, the lever being better, in my opinion, than 
the rotary action. I should not, however, advise 
you to make that kind, your 18in, wheel being 
rather small. I should get another 50in., and 
make a machine with the small wheel behind, and 
the large wheels driven either by cogs or chains. 
The small back wheel is supposed to be superior to 
those machines having the small wheel in front, 
owing to the better action of the brake; the brake 
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distant from K, 3 of KF. Now AK = AH cos. 
S3 AD V/A f. and AF = AC/ 2 AD / 2. 


KP = APD (2 -yV 53) / 4... K G AD (2— 
50/2 . AG = AD (1 + y 3% / 6. Hence 
eg. is distant from A 1 + vy 3/6 of the 
length A C.— TAM O’SHANTER. 


(47915.|—Oentre of Gravity Problem. — The 
centre of gravity of each of the rods will, of course, 
be in the middle of each. Join these points by 
straight lines, and we geta triangle. The common 
centre of gravity will be in the middle rod of the 
three. Ifthe portion of the middle rod between 
dy ‘slags the triangle and its base be divided 
into , and two of these parts be measured from 
the apez, we get the required centre.—M.I.C.E. 


(47915.] — Centre of Gravity Problem.— 
Draw equal lines at the proper angles representing 
rods, bisect the lines, draw a line from middle 
point of A B to middle of A D. Divide the distance 
trom the point where this line intersects AC to the 
middle of A C into three equal parts; the first point 
of division from where the line intersects A C is 
the centre of gravity of the three rods. This mode 
will do for any three equal rods, provided the 
angles the other two make with the middle one are 
equal. Workine MECHANIC. 


147916.) — Midland Tank- Engines. — The 
tank-engines which I mentioned are fitted with 
brakes as follows :—1532 to 1546 are fitted with 
steam brakes only: 1547 to 1551 are with steam. 
also Saunders and Bolitho’s vacuum; 1552 to 1561 
are fitted with steam only; the 780 class, built by 
Dubs and Co., Glasgow, are fitted with steam, 
also Saunders and Bolitho’s vacuum ; 1252 class, 
bailt by Neilson and Co., Glasgow, are fitted with 
steam only. There are 46 engines, called the 800 

; I will give you the numbers: 3, 22, 23, 60, 
I, 62, 63, 64,. 65. 66, 93, 167, 168, 169, 138. 139 
there is a little difference between these and the 
; they are din. shorter between the centre 
of driving and trailing-wheels, but in the sho 
they are termed the 800 class), 800 to 820. There 
are 20 890 class, built by Neilson and Co., Glasgow, 
$4 to 909.—CamoMILE. 


47917.) — Voss Electrical Machine. — 
“W.J” will fnd a full description and illustration 
of this machine in à back number of the ENGLISH 
KESIC Vol. XXXIII., p. 335.—Jonn C. 

RASE. ji 
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[47918.}—Maclaurin’s Theorem —The fifth 
ental coefficient of the given function 18 


1 (4 ex — 5) — 4 zer (8 er +1), 


which is equal to — 4 when x = 0; hence the given 
result.—R. E. B. 


(47918.]—Mfaclaurin’s Theorem. —If err be 
expanded, it becomes 1 + 2z + 4 2 + 8x3 /2°3 +, 
e. Multiply this series by (3 — 2) and wo get 
3+ Or + 4 4 223 + 2/3 + 2, 15 + Ke. 10 

original expression we have — 2 — 3 to be 
added. The first term will, therefore, disappear, 
aad the second becomes 4, the others remaining 
the ame. Again expand er, and multiply by 47, 
and we have sr + 42° + 22° + 2/3r' 4 2 6 + &. 
Sabtract this series from the one first obtained 
(after dealing with the first two terms as explained). 
All the terms disappear except the last, and we 
have(2/15 — 1/6) 2, or — / 30, which is the same 
as — 42°120, or — 422. 3.4.5. M. I. C. E. 


(£7918.—Mfaclaurin’s Theorem. 


(3 — x) — 4er - x —3 = f (7) 
Then fi (x) = 2% (3 — x) r 4 (I + z) 1 
“fil (x) = 12 — 2% (27 ＋ 1) — 2er — 4er 
— 4e7 (1 + 2). 

8 (r) = fet — 4. rer — 42er — fer 

Jui (x) = 16et 4% (21 ＋ I) — 4% (l-r) — fer 
1. e. J (Y) = 120 — Breer — ler — 4 re 

*. Fun (2) = 24er — /e lr (2 + 1) — 122er — 
f 4% (1 + 7) 

i. e. JOAN (z) = 16er — l6rer 16e — 4re 

s fum (£) = 32 — 16 — (2r + 1) — 16e — 

4er (I + 7) 

Oy Fin (g) = 16e? — 32er — Wer — Aver. 
From these results it will be seen that f (O) = 0; 
110) O; M (0) = 0; An (O) = 0; fin (O) 
= 0: fmu (O) =- 4. Hence the first term is 
=. Mr. Romanes must have made a slip in Lis 


‘ 


ugn.— AR ENGINEBE’s Son. 

(47930. ]—_ Raising Water.—If the pipe through 
which the water is to be raised 30ft. be a short one, 
and not less than 4in. diameter, a quantity equal 
to 66 gallons per minute may be ratsed by a tur- 
bine. To proceed with the construction of the 
turbine, the best way by far is to consult an engi- 
neer, or apply toa maker of turbines. There are 
0 many little things to be attended to, if success 
1s to be insured. that they could not all be stated in 
the Exquisn o, unless the editor would 
withdraw his general order of brevity.—C. 8. 


({7931.]—Mfaking Miner’s Boots Water- 
Proof.— A solution composed of indiarubber (small 
pieces), loz. ; boiled oñ, 1 pint. Apply heat until 


dissolved, then add 1 pint hot boiled oil, stir 
thoroughly, and cool. Apply hot. — ALEX. 
Mc Do AID. 


[47931.J— Making Miner’s Boots Water- 
proof.—i send a good recipe for the above. Melt 
over a gentle fire, and stir together till thoroughly 
mixed, 1 pint of neat’s-foot oil, Ab. of mutton 
suet, 60z. of beeswax, and 4oz. of rosin. Clean the 
boots and rub some of the above well in beforea 
fire, repeating occasionally.— W. R. Hicks. 


[47932.] -Looped Figures by Gearing.—In 
reply to Amateur,” I should have stated that if 
the turn of the headstock is a close fit between 
the bed, it may need a slice planed off to give it 
freedom of oscillation, especially if a deep one. 
This will not interfere with its general accuracy, 
if, when not meant to oscillate, the side not thus 
planed is pressed back against the bed, as this will 
place it in its true position, as it was before it was 

laned. A great many small headstocks have, 
however very short tenons, which will be 
sufficiently free without planing. These can be 
raised till the bottom of the tenon is almost out 
from between the bearers ; but I would never raise 
the headstock further than absolutely necessary, 
and prefer to plane the tenon thinner on that 
account.. The ornamental slide-rest is easily raised 
to match the new position of the centre. The 
ordinary metal- turning rest cannot be so 
raised, but the tool can be packed up, 
as is frequently done in ordinary turning. 
The tool, as a rule, is to be level with the 
lathe-centre, but the pattern is varied by placing it 
above or below ; and this is often desirable. The 
second mandrel is necessary—the eccentric disc 
placed upon it is acted on directly by the rubber; 
the gear- wheel is on the same mandrel as the diso— 
the eccentricity may be great or otherwise. I have 
shown the mode of increasing or reducing it. It is 
by varying the eccentricity that the patterns are so 
readily modified. The centre screws on which the 
poppet oscillates are often fixed in a pair of little 


P poppets, which ft between the bearers like this, 


which thus raises the tenon of the oscillating head- 
stock quite clear of the top of the bed. For ex- 
periments on the effects . by a rockin 
headstock these may be made of beech or any toug 
wood ; but for permanent ust should be of iron with 
steel screws. If not sufficiently raised, the base of 
the poppet will strike the bed.—J. L. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if etill 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last ‘‘Glatton” has replied to 47213, 47218, 
47350 ; J. Brown, 47254. 


47320. Portable Target, p. 411. 

47332. Engine and Boiler for Small Boat, 412. 
47336. L. B. and S. C. Loccs., 412. 
47342. Dialyte Telescope, 412. 

47344. Small Dynamo-Machines, 412. 
47345. Inde lible Stain for Stone, 412. 
47353. Cold Air, 412. 

47870. Dynamo-Machire, 413. 

47874. Ulcerated Varicose Veins, 413. 
47569. Barrel Piano, p. 508. 

47575. Klectrie Pendulum, 508. 

47511. Coil. To Mr. Tolmen, 508. 
47589. To Mr. Lancaster. 508. 

47503. Paper- Making, 508. 

47501. Chemical. 508. 

47601. G. W. R. Engines, 509. 

47602. Turkey Red, 509. 


47605. 
47614. 
47616. 
47617. 
47619. 
47624. 
47626. 
47627. 


Probable FEirorz. 509. 

Gas Analysis, 5.9. 

Abyss nian Tube-wells, 509. 
Logarithms, 509. 

Universut Joint, 599. 
Heberlein Brake, 509. 
Warpiog. 509. 

T'neumauc Bellows, 509. 


A NEW explosive compound, to which the name 
of Panclastite is given, has been invented by Mr. 
E. Turpin; it is composed of two liquids which are 
harmless before being mixed. It is said to be less 
liable to spontaneous combustion than dynamite, 
and to produce far more striking results. 


QUERIES. 


— . — 


147935. Ventilation of Room.— Will some of 
your readers advise me ia the following matter! A largo 
room, about 25ft. by 16ft., is lighte:l with gas—tive 
burners hung from ceiling. The ornament over the gas 
in tre ceiling is perforated, and has, or is supposed to 
have, communication with outer air by gratings in side of 
house ; but the hot air never seem: to go out at the per- 
forations: ratber there is a draught in, aod the hegtot the 
room is unbearable. I saw last year at the Agricultural 
Hall. Islington, a chimney-top or ventilator, called the 
“* Eclipse,” which was said alwavs to produce a steady 
updraught. I want to know whether a small pipe 
carried up the side of the house with one of these venti- 
lators on the top, anà communication below with the 
space between the floors over the room, would effe-t the 
desired purpose of carrying off the hot air without any 
other inconvenience resulting from the draught io the 
room !—F, R. C. S. 


[479386.]— Machine for making Jack Chain.— 
Can any of ours ope by giving u description of tha 
above, with diagrams, if possible? The chain required 
is that used for certain kinds of spurs.—C. G. W. 


ppt); proctro- Motor: — To “ Consan.’’—Will 

„Conrad“ (p. 551) kindly give sketch of commutator of 

his electro-motor 1 Also, state what terminals of wie 

are to be connected together? What gauge of wire, and 

how much, should be used on the armature and on the 

AoA magnets, supposing the motor were Sdin. long -A 
EGINNER. 


[47988.'"—Photography.—Can I photo the int-rior 
of a room at night (49 by. 25ft.) by magnesium light io 
sufficiently short a time to take a few people sitting in it! 
If so. what length of ribbon must I buro, and should the 
gas be lit or not: I use a Ross symmetrical lens and 
Miall’s instantaneous dry plates. I also find a difficulty 
in developing these to get the right intensity, some being 
too thin, while others with the aime apparent develop- 
ment take hours to print Any hints un the above will 
greatly oblige.—Srurzrvrvo. 


(47939.]—Grinding Sawduat.— Will some one 
please describe a machine or a process for grinding or 
reducing sawdust to a fine powder? What I want js to 
reduce the dust from circular s»wbencbes 10 the same 
fineness as that from bandsaws.—8aw YER. 


(47940.)—Mathematical.—(1) Show by means of 
oe values of the trigunometri.al f. nctions, 
that if— 

u = log.. tan. (fs + 4x) 
= Ax + Bo 4+ 0794+ D* + 
then z = An — Bu? + Cu’ — Dz? + 
Show also thet A = 1, and that there are no even powers 
in the expan-ion. —(Hon., 1879.) 

(2) Iga — log. tan. (} w 22) show by the use of ex- 

ponential forms that— 
if ue ar ＋ bet 4725 az 
then r = au - 5 + cw - du 

— we 1882.) : 

3) ABC is a great circle of a sphere: AA’, BB’, CC’, 
are arcs of great circles drawn at r ght angles to ABC, 
and reckone positive when they lie on the rame side of 
it. Show that the condition of A’, B', C', lying ina 
great circle is 

tan. AA’ sin. BC and tan. BB’ sin. CA + tan. CC 

sin. AB = 0. i 
un — 


1 ee 
(4) Prove that log. z = = 8, (: L T IJ 


Where rS,,../ (m) denotes the sum of (r) terms of the 
series whose ith term is / (m).—Dostovs. 

(179411. ]-Ooating for Leather Disc.— Jack of 
All Trades” must have misunderatood mv query on ths 
above. I do not want a substitute for leather, as he sup- 
poses, but a substance with which to coat it so as to pre- 


LEATHER 


tect it from weariag. The discs are neither grooved nor 
coned-diiver iron. See eketch.—A Down MECHANIC. 


47942. Bought or Not P—To Ma. WETIERTI ZI p. 
A. advertises a piece of machinery for sale at a flxed 
price in a local paper. B. applies personally, inspects 
the machine, and agrees to have it at that price, and 
wishes it to remain on A.’s premises until the following 
week, telling A. he can have the cash any time. Twv 
days atter the purcha-e B. writes to A. d-clining to have 
the machine. Consequently, A. writes to B., iocluses 
bill of machine, and say ing that B., having bought the 
machine (thus causing A. to refuse other applications. 
must remove and pay for it by the end of the following 
week, or he wiil be sued for the same. B. not complying, 
A. wishes to know what courre he is to take, and if it 
woe be a good case for the County Court IAN Orb 

RADEB. 


(47943.]—Locomotive Engines.—Would any of 
our readers kindly give me informastion as to what ra l- 
way the root -designed engines Lioness, Tartar, and 
Avon belong, and the difference in the value between 
one of Mr. Johnson’s fourteen forties on the M. R., and 
one of Mr. Webbe's twenty-three eeventies on L. und 
N.W.R. ?—F. E. 
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147944.]—Legal.—Can Mr. Wetherticld kindly aid by 
informing as f lows ?— Suppose I purchase a photegra- 
phic likeness of any public character, say of the Premier, 
and reproduce this lit ere for sale, not in photo, but in 
litho, or copper or stcel plate, say, ebull I, in ao doing, 
be infringing the law of copyright I- DELTA. 


[47915..—Cotton v. Teather Belting. — Will 
romeone kindly give his experiecce on cuttonu belting in 
distinction to leather IA. B. 


147946.]J—Failing Sight. From opacity of sight 
15 blurring of the disc“) for 3} years I was unatle to 
ollow mf calling of clerk, draughtsman, and surveyor. 
I then (18 months ago) ceased smoking t- bacco, and my 
sight slowly improved till tbree months sgo. It is agat. 
slowly tecoming worse. I have not smokedsince. Canany 
reader kindly suggest how to prevent its becoming worse, 
or how to improve it? Weuld a fleld-vlass aid me in 
ranging by poles lines ia the field? Health hasbeen feeble 
for tome months. and I am constantly taking debilitat- 
ing culds, spite of precaution.— AGE 33, 


(47917. 1—-Land Reclamation.—In this connection 
what does the term warping’? mean, as applied to 
raising the level ef land reclaimed trom the sea - J. 
Brows, Belfast. 


(47948.] — Cold - Air Machinery. — Will some 
tbrother-reader who 18 conversant with the theory and 
working of culd-air producing machines kindle give me 
some info mation as to the following: What is the lowest 
temperature which it is possible to attain in these 
machines? Can 40° below zero be reached? If so, 
please say what pressure per eq. in. the uir would have 
to be compressed to in tte first instance, and to what 
temperature would such compressed air be raised during 
the compression 1— W. AisswoatH. 


[47919.1— Power Wanted.—What size of engine or 
engines shall I require to work one of those firewood- 
chopping machines and a cir ular saw Ifin. diam., with 
a suwbench 20ft. Jong, 5ft. broad, ana 3ft. deep, and also 
a emal) chaff-cotter, and what Size o boiler, and which 
js Lest—vertical or horizontal—and what pressure shall I 
need: and last, but not least, what will the cost be /— 
Pistox-Rop. 


(47950.1—G.W. Engines.—Can any one inform me 
whether the G.W. B.-gauge ond N.G. engines are 
numbered separately, and if not, what is the highest 
number to which they ran I R. H. 


[47951.|—Wheel Barometer.—Wonld seme kind 
brother-reader tell me bow to fill a barometer-tube— 
What quantity of quantity of quicksilver und cost of 
sume, &c. I- ENGINE Fitter. À 

[47952.]-—A gricultural Chemistry.—I intend 
commencing the study of th's science, and would like to 
know of a book suitable for self-instiuction, Could any 
of your readers enlighten me 1— . D. B. 


(47953..—Geological.—I found a piece of rock 
(about a cubio foot iu the sand and gravel pits at Newton- 
road, near Wednesbury, Statfordshire, about 50ft. from 
the surface. In breaking tbrough it is apparently com- 
pored of some porous material and numerous shells. The 
place abounds in what appear to be fossil fruity, from 
the size of a small tean to that of a large cocoanut, in- 
closed in a strong shell of ironstone. I thiok it is Mr. 
Howell in his Geology of Warwickshire ” who says the 
conglomerste of the Keuper bed crops out in the above 
district. Perhaps some of your correspondents can give 
ah information or will say where I can find it !—Jso. 

Awsox. 


(47954.1—Seashore. — On the sands at Paignton, 
Devonshire, Inst spring, there were a number of objects 
exactly resembling the casts in sand of tbe high heel of 
a lady’s shoe. Ihry could be handled, but were very 
fragile, and showed what appeared to be an organic 
structure upon bieaking them. Can ary one give the 
name and the nature of these objects 1— F. B. A. 


47955.]J— Solar Eclipses.—Can any one inform me 
as to the maximum duration of totality in tne solar 
eclipses from 1851 to 1573 1—F. B. A. 


(47956.|—M atches.—I want some matches which 
Wil] ignite on being slightly pressed against a box wi'h- 
out rubbing them on it. Are such matches made? If 
not, are any chemicals known by which such might be 
made ?- J. B. Dux. 


(47957 ]— Measuring Heights of Mountains. 
—To “ F. R. A. N.“ — Will you kindly tell me 11 there is 
any method of measuring the heizh:s of mountaics 
(roughly) without special instruments? There is a 
mountain about a mile from my window over 38,009ft. 
high, I believe. It is not precipitous, so I cannot get 
under the summit, or I could measure it easily.—GLun, 


{4705S.)—Chloride of Silver Batteries.-I 
should feel greatly cbiiged for plain instructions how to 
make chloride of silver batteries for medical purposes! 
Also, other kinds of pocket batteries suitable for a per: on 
travelling in China 7—W. II. 


47959. Gauges of Continental Railways.— 
Can some read: r tell me the exact measurement of the 
gauges of the railways on the Continent of Europe! Are 
they all the same as the French with the exception of the 
Spanish IF. B. M. 


(47950.]—Bright Boots.—I want a liquid blacking 
fir private use, suacthing like Hautbauwuy’a peerless 
glosa. Camanyone give me a recipe} Would that do 
g. ven in the issue of Sept. 1 !:—R. M. 


{47951.J—Eels in Vinegar.—To what are these 
owing! Do they indicate the purity of vie gar, us 1 uin 
told they never occur in the low-class article !/—Actp, 


(47962. 1—Liquidation.—I place an order with a 
firin tor some articles, the materials tor which I pliec in 
their hands and obtain a receipt for tuem, they under- 

hieztomake up the articles and return them to ine. 
The order is partly executed, when they fail and go into 
Niyquidshon, Iu n dee lke this, is there any rebon to 
tear Jor the balance of my materials in their hards, or 
could Lesfely leave them there until a getrlemeut is 
éfiected 2 Tunderstuod a receiver had teen appornted, 
andthe works are te be camied on ns usual. Wall ur. 
Wethertleid kindly enlighten me ?—Sertox. 


(47003. }j—Legal.—a. makes a will in which is found 


the following: —“ IJ give “e. to my dear wife Jane for 
and during the term of her natural life the rents &c, 
of all those four newly-erected houses situated &e. and 
immediately after hee decease I give and devisethe whole 
of the faid four houses &2, aforesaid to my son B. to 
bold to him his heirs and assigns for ever.“ P. dies 18 
munths after, and leaves a will wherein is found: * I 
give deyise and bequeath all my real and personal 
estate in possesion and expectancy to my dear wife 
Mary ber heirs cxecutors administrators and aussigrs.”’ 
Marg dics 14 years after without issue, while A.’s widow, 
Jane, Is still alive, as is also A.’s elder son. The 
questions are, now, Have Mary's heirs any claim on the 
abuveenamed property?! Can B. give away what neither 
he noe bis wite erer p assessed ? Will the property go 
back to Jane as A.'s wicow and heir! In short, to 
whom will the property come —-ANGdLO-DAx k. 


(47964.]—-Coloured Stars.—Isa coloured star em- 
pesed of a single body or of several bodies? If of one, 
sometimes such stars change their colour und magnitude. 
1% their matter and volume also change? [tof two 
bodies. are beth of the same colour? What are their 
respective posttions ? Suppose one is red and the other 
yellow, will not their light be orange ? Tf blue and weEite, 
will not the light be pale blue! Does any reader know 
of a means of detecting all this without incurring the ex- 
pense of large optical instruments? If av, will he say 
how !—8. or. Croix. 


4790 5. —Glaze for Fireclay.—Can any render tell 
me what to use for blue or black glaze tor ridge tiles ?— 
R. 8. 


47966. —-Concrete.— Would Khoda Bux ” (letter 
20456) kindly give exact size uf the veescls he ures for 
measuring the ingredients for ecnerete, and say if sea- 
rund is equally good! What is finely-Zround quick- 
hime ’’? Stacking fresh-burnt lime with water and 
coveriag up in sand will leave it in tine our. No need 
for grinding.—AMATEUR BUILDER. 


(47967.]--Pattern-making.— Will “Cast Iron” 
oblige us with a dercript ion ot the way patterns must be 
made fur small work such as lathes and engines: pari- 
cularly such pieces ag slidce-res's whict have undercut V- 
channels ard engine-cylinders ? How must the lugs or 
feet be arranged when the pattern divides through centre 
of steam-port's face /—U.V. 


(47989. — Dynamo. - Will“ E.,“ or some other com- 
petent electrician, kiadly state whether a Siemens arma- 
ture 5in, by 22in., with vib. of cc. wire No. 2), would 
light a tive-caudie Swan lamp satisfactorily ? The fleld- 
inugoct is a guod one, - COS HAD. 


[47969.1— Liability for Injury.—To Mr.Weturr- 
Ir. l. b. Would you be 80 kind us to tell me what to do in 
the following case - On the 3rd of August last the firm 
by which I am employed hired a van from contractor to 
send some cases t» the docks and sent me with them to 
see them shipped, Ke. While on the road to the ducks, 
and about tive minutes after we started, the neur front 
wheel cume off and pitched me out, and while on the 
ground the corner of the van came down on me and in- 
jured my right leg, so that I have been unable to work 
since, and am still unable. I think I can put what I 
want to know in four questions: 1, Can compensation be 
had, and about what amount can be claimed ia the case ! 
2. Init to be claimed from my employers, and let them 
recover it from contractor, or am l to claim it direct from 
the contractor myself! 3. Will it come unter the Em- 
plosers’ Liability Act? 4. Is there any limited time 
atter the accident for giving notice or bringing an activa 
against the responsible party 1— J. R. E. 


(47970.’--R ating Club-house.—To Me. WETHER- 
Pizcp.— Will you kindly inform me whether a club-house 
can be legally rated mr Pcor-rates, &. The club- 
house was presented to the members for their use free of 
rent. It consists of two rooms, and no one lives on the 
premises. ‘Lhe rooms are only opened for three hours of 
an evening. It is used entirely as a club and institute. 

tefre-hiuncots are on the premises, and the members pay 
a weekly subscription, paying for their refreshments as 
they require them. The club has been opened nearly 
seven year-, and never been charged with a rate befure.— 
Sk. P. C. H. I. 


147971. Gas- lighting Spark Coil. — Would 
“Sigma,” or some other reader, kindly give length of 
wire and siz-s of same for a small coil to give a; spark 
for gur-liahting; to work with chloride of silver battery! 
ae L use une or two cells, and what surface of silver! 
— K. I.. 


(47072 ]—Metal-work.—Can any one tell me how the 
new work in coiper aud brass is dune? It is called, I 
believe.“ repoussé Vork,“ and consists of designs in 
relief on copper or brass Ornaments io imitation of old 
metal-work. It appears to be done with some sort of 
punch. What should the gauge of the metal be! Is 
wuything used as a backiug, and what tools are used? Ls 
any book publisbed on it 1— Fa. 


117973. - Barium Compounds. — Would any of 
your rea ers favour me with infurination and sketch of 
plant required to make barium chloride and nitrate 
direct from the sulphate ! I mean the process of turn- 
ing the sulplate into sulphide by reduction wilh coul, on 
a practical ecale.— AMATEUR. 


[41797 1. — Question in Dynamics.—Suppose a 
conical body of Gin. in length, the diameters of whose ex- 
tremities are 3:n. and lin. respectively, be propelled 
thiough apoint above its centre of gravity ou a plane 
euperticles, and by inertia cont: nue to roll on. What 
trure would it descrite, aud what would be the dimen- 
mons Of the figue! Now, suppose the diamcter of the 
thick end ot the body be lesseued by lin., and the op ra- 
tion repeated, What weuld be the d erence between 
the two figures, what proportion would the difference 
bear to each tigure, and whas would be the ressuns of 
the results - G. B. T. 


7. — Testing Lightnivg-conductor.—How 
can a lightnimg-conductur fixed mony zeurs ago toa 
lorty chimes staik, be tested as to whether it continues 
in good worhing order I- No Sis. 

4776. — Firing Guns.—Will P. Vallance kindly 
oblize with further intermation as to the system men- 
Howden p.13? is i appheable toa bree hloadin: sys- 
t-m, and Low was the powder inserted, dittu the bullet, 


was there any decrease as to range, and how about cle. 
vation 1— B. E. W. 


47977. Water-power.— Given a waterfall sith 3 
varying quantity of water always flowing ser it, what 
hor+-po«er could be obtained from it oy means of 4 
turbine wheel under the following conditions — Heght 
of fall, 10ft.; width of overflow (un even surfas: uf 
cement), 72in. ; Minimum depth, in. (equal to what 
would pass tbrough a conduit 610. square}, anil a maxi- 
mum depth of 2in. (equal to 12in. square).—What power 
would the minimum and maximum falls of water 
respectively give with either a turbine or common water. 
wheel, and which of the two would pr duce the bette 
result, and which the cheaper and least likely to get out 
of order H. H. 


147%. |— Violia.—I have a violin labelled“ Mansuy 
à Paris.’ Cun some one kindly give me particulars as to 
the date and characteristics of this maker, and state 
what rank his instruments take 1—A. E. T. 


(47979.1— Locomotives on Various Lines- 
L. N. W. Enzmes.— Wanted principal dituenmons of 
Princess Alexandra and Nos. 621, 770, 1877, 10, Ad, 
2034, 2101. 2240. M.R. Engines.— Wanted principal 
dimensions of GO, 182. 204, 402, 695, 761, 79%, S40, LN, 
1272, 1804, 1398, 1441. G. W. Engines. — Wanota 
principal dimensions of Swallow and Nos 385, 5, 716. 
866, 918. 930, 1271, 1401, 1577. G. E. Engines — Wapted 
piiocipal dimensions of 104, 155, 176, 212, 329, 488, 528. 
N. IZ. Engines.— Want:d principal dimensions of 56, V. 
149. 160, 181. 203, 214, 229. 23s, 273, 287, 300, 310. S.W, 
Eogines.— Wanted principal dimensions of Firebrand, 
Zephyr, and Nous. 21, 133, 135, 272, 319.—ALARIC. 


(47930.)—Pressure.—Would any of ! curs" te good 
enough to explain bv diagram the fitting up aod working 
of a hydraulic press! I want a pressure that I can either 
crack a nut or press up to 20 tons per sq. in. My plates 
wili be 14 ly 12in. square, There will be 12 plates alto- 
gether, one above the other. Would malleable iron 
plates stand the pressure and retain their shape! They 
will te hollow or grooved, because I will require them t 
be heated by ste im upto 300% Fahr. or more. Show how 
the under part is constructed with valves, &c.—A. B.C. 


(47981.1—Steam Plough Engives.—an any of 
our readers give me some of the leading dimensions of 
an S-h p. ploughing engine with drum under boilu- 
barrel -H. 8. 

(17992.)—Field-glase.—I have recently bough! a 
binocular fleld-yliss with revolving lenses styled fi- d. 
marine, and theatre. Would any reader of ours kindly 
iuform me what the difference of the three leases con- 
nists of, how could I practically test them. and say 
whe'her I could put them to any such use as takws 
photos F. W. J. 


147983. — Reasonable Wear.—In some leases on- 
of the covenants is substantially that the house shall be 
given up, &e., together with all fixtures, £c., in good 
reptir (reasonable wear excepted). but it read: to me very 
ambiguously, as generally worded. Does the reasunable 
wear refer tothe house and fixtures, or to fixtures oniy 
in the received acceptation ? As usually expressed se 
Woodfall) it may mean either; and an expenereed 
solicitor whom I have asked holds to one version, whils 
an experienced surveyor holds to the other.—Fuscosrs. 


(47981.]—Dry Plate Transparencies —Will Mr. 
W. J. Lancaster kindly give dry process for tak ng and 
developing transparencies for the lantern 1—A. B. Y. 


147985. Measuring Atmospheric Pressure. 
I have a 6in. tube inserted in the grouud, re ching the 
water-bearing strata, which fluctuates from 201t. to tt. 
from the surface. Ia this tube floats a hollow sphere of 
copper, to which is attached a fine wire, passing overs 
pulley tixed 7fe. high on the inside of the w. Il of 
building, and balanced by a plummet of lead. By ‘te 
rise and fall of this plummet I am able to measure th: 
varying depth of the water-line in feet and in inche. 
but I am wishful to discover, if possible, avy atmosph-r: 
influence on the ri-e and fall of this water-line, Will 
any one kindly oblige me by describing a simple artatze- 
ment by which any variation, as small as the one or tw% 
thonsand part of an inch, could be readily detected !- 
AQUKOUS, 

(47446. ]—Parrot.—Can any reader of “ oura” Li- Uf 
assist mein the following ?—I have a rrot who u 
astonishingly tame, even with perfect strhgers, but 2; 
bas the bad habit of pulling her featbers out. Herr 
tail, left wing, and sometimes her breast attract bt 
special attention, and no sooner one appears s mi- 
longer thun she particularly cares about, than &: 
coms. Hee principal food. is as follows : Hemp 
and bread-and-butter daily; raw potato and ms 
(cooked) frequently; biscuit, sop, and oatmeal por.: 
occasionally, In tine weather she is put ont of das, 
and sometimes when the sua is out sprinkled with cud 
water. She has a way of bolding her head lower tts 
the perch she stands on, and shaking her wings, sppil- 
ently straining every nerve. What would be the fer 
diet and treatment! Can any one assist me frum exp-l- 
ence ?—PoLLY PARROT. 


(17987.]—Carpenter’s Bench.—Will any me 
kin: ly give me the proper dimensions for making 4 
carpenter's bench ?—AMATEUR CAHPENTEB,. 


(47998.]-— Violin Making.—Will any one oblige d, 
describing the land of tool used by violin makers fut 
cutting out the / holes of their instruments! I tind cete 
ting out with the pen-kuile a rather tedious operation. 
Ty ao, 

{47989.]—Seroll Chuck.—I want to make 4 fowr- 
jaw scroll chuck about Skin diam. Can ny madera 
me how to cut the teeth un bottom of Jaws which eure 
in the scroll, so as to be of a curved ehipe -—4.-- 
SHAKESPEAR, 

(47000.J—Asphaltum.—Is this soluble in smr" 
of wine or mitu. spirits? I intend to mix the che. „- 
tin with a spirit varnish.—Ty 80. 


Stxcz June Ist Mr. Edison has filed fifty-one sp- 
plications for patents upon electric Iwkting devices, 
and hus recently received twenty-eight pstects, 
mating 109 in all upon his system uf elechi: 
lighting. 


| 
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Al Communications for this department must be 
AAdressed to the Chess Editor, at the otfice of the 
Ryouish Mxcnhaxic, 31, Tavistock-street, Covent-garden. 


W.C. 


PROBLEM DCCLXXXI.—By S. Scuetr. 


4 


SRL 7 5 
4 Sgi A uy y 


YR 77 tt, 


＋ 
rÁ d 


White. 
White to play and mate in thrce moves, 


PROBLEM DCCLXXXII.—By J. P. Tavlor. 
From the first number of Youth. 


WH ig 
IH 
; 


VW , 


e 
2 b; m 
7 4, 
VRK 
OVA 


White. 
White to play and mate in two moves. 


SOLUTION TO 777. 


White. Riack, 
1. B to K BS. 1. Pto K ¢.b st) 
2. B io A6. 2. T takes Kt 1, 
3. = to Q = ú 3. IX takes Kt. 
4. takes F mate. 
(a) 2. E to K Da 
3. 12 B 8. 3. Auytuleg. 
ee „tes. 
u. KuK È — . 3. n or B mates 
* tO « 
secordingly. 
If 2. B tates P . 3. N mate“. 


1. —__. 2 
P % 3 ! 


BoLUTIION TO 778 


White. D'ack, 
1. Rto Q7. 1. An: thing. 
2. Mates accordingly. 
Game between two amateurs: 
(Ruy Lopez.) 
White Bire, 
FP: B, Ii. 
1. P to K 4 1. Pt R 4 
2. Kt to KB 3 2. Kt to (2 H 3 
3. B to Kt 5 3. A a Ra 
1. B to R 4 4. B » 1 4 
5. P to 4 5. P takes T 
6. P to K 5 6. P tu e 3 
7. Castles. TKK UK 2 
v. R to K sq 8. Ca tles 
9. B to B 4 9. Prowd 
10. B takes Kt 10. Kt taxes B 
11. QtoQs 11. Pt B3 
12. P to K 6 12: Q OR 2 
13. Q tə bd 18. Kt to Q -} 
14. G Kt to Q2 14. B tan P 
15. G to R 5 18. O52 
16. Kt to Kt 3 16. 8 to K. 33 
17. Kt takes P 17. R takes Kt 
18. Kt takes B 18. B to Kt 5 
ly. Q to Kt 6 ly. Ktto 5 2 
The game was continued a few more moves when Black 
succumbed. 


NOTICES TO CORRESPONDENTS. 


Corgrct BoLuTIONs to 776 by J. Clegg, janr., to 778 by 
Schmucke. 


W. E. K.—Thanks for the problem; but where is the 
i „ . a 
mate if 1. nuk it What is the use of all Black’s 
pieces ? 
A. E. Srupp.— Your name is ents red on tourney-list. 


Miss F.F. Beecury intends to publish by the elose of the 
year, should suffici-nt subscribers be obtained, a book 
entitled Chess los ons,“ containing forty two- move 
and a few three-move Chess problems, with hints on the 
solving and construction of two-movers ; poems, 
acrostics, and (if space permit) the prize problems in 
British tourneys of 1592. Price to subscribers, 2s. 6d. ; 
after publication, 3s. 6d. 


ANSWERS TO CORRESPONDENTS. 


— 2 — 


„Al communications should be addressed to the Evitos 
of the Exouisa Mucuanio, 31, Tavistock-street, Covent 
Garden, . O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 

resses of manufacturers or correspondents, or where 
tools or other articles caa be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
meuts. 5. No question asking for educational or scientitic 
information isanswered through the post. 6 Letters cent 
to correspondents, under cover to the Editor, are not for- 
warded ; and the names of correspondents are not gives 
to inquirers. 


„Attention is especially drawn to hint No. 4. The 
space devoted to lett-rs, queries, and replies is meant for 
e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 


vidual interest, and which, if not advertisements in them- 


selves, lead to replies which are. The“ Sixpenny Sale 
Column ” offers a cheap means of obtaining such i 


tion, and we trust our readers will avail themselves of it. 
The following are the initials, &c., of letters to hand up 


to Wednesday evening, Sept. 13, and unacknowledged 


elsewhere :— 


E. Berviner.—W. G. P.—A Fellow of the Royal Astro- 
nomical Society.—W. R. Hicks —W. McGhee.—Tyro. 


—J. T. S., Sheffleld.—J. H.—J. L. W.—P. H.-H. Q. 


Minty.—T. N. Andrews.—T. R. A'linson.— On- in a Fix. 
~ J.W. Bond. —Julia.— Paterfamilias. - Optical.—B.A., 
Cantab.—C. W. B.—Rushallite.—James R-ynolds.— 
Alfojoe.—T. W. 8.—Alexander.—Auat-ur.—W. Pugh. 


—Wallington.—W. S. Brown.—Prismaiique. 
A NEW VOLUME. 


Ture last number was the first of volume XXXVI. Readers 


willing to oblige us by recommending outs“ to new 


subser bers should do so now, when a new volume is 


commencing. The index t» Vol. XXXV. will be pub- 


lished next week, and cases and bound volumes will 
Reade 8 desirous of making 
up their sets for binding the past volume are recom- 
mended to do so at vace, as the back numbers soon aun 


ve on sals shortly after. 


out of print. 


A. E. Rorrxsow. (Thanks, 
ment. Bec pp. $25, 351, 608, Vol. XX., for a series of 
experimen's.'\—Kurriwake. 
tə your questions at any of the registry offices or of 
the clerks at the churches.) -W. Nonris, Ealiug. (How 
can he say why, unless he is in the secrets of the direc- 
tors. There have beeu plenty of “ fa lues” reported, 
but nothing serious. ‘Che lst as sent in is published 
in the report. —CUX HE. (To what does it refer! Tue 
e agine seem; to possess uv peculiar features, and we 
are compelled to be careful of space.)—J. M. L. (The 
best plan would be tu have a b iler adapted to the 
stove, which is burning all day. 2. We should think a 
rope of the dirneps'ons named would be strong enough, 
butit would be liable tu decay rapidly if wetted by 
rain.) —Axytr Corkos10onN- (Do you mean inerusta ion or 
corrosion! -A. B. The ditficulty is that so tew pe ple 
know of the machine. Cannot the makers explain !) 
Srick-tn-TiK-Mrp. (Put into u solution of dilute sul- 
phuric acid for atew minutes, and then with a wisp of 
tow brush mercury over them. If the zinc is dirty it 
should previously be cleaned with hot solution of soda 
aided bya brush.)—M. W. (Tallow alone, or tallow 
atter plaster or whiting coloured to suit. Cheap work 
1s simply sized.) — R. H. (You bad better procure the 
situation first, for y u will certainly bave to go as 
junior. You do not say whether you mean as corre- 
sponding clerk or costs’ clerk. The latter must, of 
coure, understand the prices and brands of various 
materals.)—AMArEURK GARDENER. (Inwcod’s tables, 
published by Lockwood and Co, ostatione:s’ Hall- 
court, may suit you; buttbere are several works of the 
kind, and any bookseller will give you their titles, aud 
possibly may beable to -how you ssme.)— HOUSEHOLDER, 
( te p. 356. No. 795, and p. 381, No. 796.) —4TELIER. 
(Motors of the kina are to be bad, and we have fre- 
quently described smail ones. If vou have water- 
power free, a turbine would be cheape-t, othe wise a 
gus-engine would be the most econumical, As to the 
rteain-engine, any of our udver isers who make them 
will supply you.)—Nemo. (Scarcely an answer. How 
can stationmaster know when train is other side of box, 
and approaching him!)—Yousa@ ENUM. (Cannot 
be done at low pressure. Must have high pressu:e and 
great piston speed, or the weights would be very heavy. 
See many places in back numbers.)—8r kke Lap. 
(Look through recent back numbers. *“ Culculating 
Size and Power of Boilers,” also eundry other ps eplies.) 
—A Svusscriper. (The detinitions were given so 


orma- 


The question was about free 
phosphorus in ¢-nnection with « well-known advertise- 


‘You can obtuiu answers 


recently as p. 564, No. for Aug. „ (Take 
open-air exercise, abstain from alcohol and tobacco, 
aud if the symptoms do not subside, consult a medical 
man. There is nothing alarming in what you describe.) 
—sovice. (You must consult recent back numbers. 
Slat-, eartbeuware, or wood properly prepared will do; 
anything not acted upon by the solutions, in fact. Me. 
Elmore makes a sp-cial form of battery for nickel- 
pl:ting.) Hammer. (Question answered and illus- 
trated by a diagram on p. 281, No. for June 2 last.) — 
Guay. (Yes, the so-called electric fluid. So-cailed 
thunderbolts are probably aérolites.)\—Zerno. (We 
replied once for all, in No. 836, p. 100. You must have 
been to sea in the engine-room for at least twelve 
months before you can sit.) -Srurrinc-nox. (See the 
indices of recent volumes.)—Loco. (Such drawing are 
some'imes published in the engineering papers. The 
question i+ tvo much of the nature of an advertisement 
tor insertion in Query column.) -F. N. H. (Common 
washing soda is a favourite remedy, but s2e many re- 
plies in buck volumes.) —J. F. (We believe they are 
8 “smoked” with a piece of burning camphor. 
2. No, the expense would be too great. out of all pro- 
portion to the advantaye.)-A. E. Moosers. (Suffi- 
cieatly answered a:ready.)—H. H. (Several instru- 
ments of the kind are advertised in this paper.)—C. H. 
Rouaxks. (The pamphlet alluded to can be had, we 
understaad, of the secretary t» the Institution of Civil 
Engineers.)—Jack or ALt Teapes. (Why adopt the 
fignature of a well-known contributor? Better varnish 
itasicis. If you must havea stain, try Stephens'. See 
many replies in back volumes.) -M. A. C. (Yes, from 
plumbago; the best cut out of the s,lid. Others are 
made by calcining the plumbago, grinding it to a 

with the addition of clay, and pressing into moulds. 
You will find articles on the subject in most encyclo- 
peedias.)—J. Hastivas. (Yuu want a deflector to throw 
them to the sides of the chimney, and a wire netting 
over that, ju-t asin woodburning locomotives ) 


L. M., Gravesend.—Estaminet.—Your queries can only 
appear in th: ** Sixpenny Sale Columa,” 


USEFUL AND SCIENTIFIC NOTES. 


The Food of Fishes.—The Rev. W. Houghton 
is engaged on the examination of the stomachs of 
various sex-fishes, with the view of determining the 
food of -the respective species in connection with 
their distribution and migrations, With this object 
he has recently been out in the North Sea ina 
steam-trawler and taken notes of the contents of 
the stomachs of several fish. He thinks it probable 
that the search for food is one of the chief causes 
of the migrations of certain fish, and that the 
nature of the food consumed influences the quality 
of the flesh as an article of diet. Crustacea appear 
to enter largely into the food-list of many fishes, 
the smaller kinds, such as the Eatomostraca, being 
the favourite food of whitebait (young herrings), 
whose little stomachs are often full of these minute 
creatures. Mackerel are also very fond of small 
crustace2, a microscopic examination of their 
stomachs frequently revealing their presence, as 
also that of quantities of the larval forms (zoea) of 
crabs; the rich quality of their flesh, like that of 
herrings, is perhaps mainly attributable to the 
nutritious properties of an abundant crustacean 
supply. The examination of the contents of 
the stomachs of fish in connection with their distri- 
bution and migrations is probably the best way of 
obtaining reliable data, and an investigation of 
this nature is not unlikely to lead to some practi- 
cal results. Mr. Houghton obtained in a surface- 
net large quantities of crab-larve in the North 
Sea, and numbers of Sagitta and Tomopteris, two 
aberrant forms of annelid life. 


THE Sanitary Committee of the Hanley Town 
Council have decided upon a new departure in the 
efforts which they have been making to minimise 
the smoke nuisance. They have determined that 
in fature both masters and workmen shall be sum- 
moned —not, it is explained, with a view of pressing 
the penalties against both, but in order to find out 
which party is really responsible. 


Every Workman connected with the Buildi 
Trades ae a situation should advertise in“ THE BUILD- 
ING NEWS.“ published every FRIDAY, price Fourpence, 
at 31. Tavistock-strecet, Covent-garden London, W.C. 

“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Arcnitects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing “ THE BUILDING 
NEWS ” every week at his Club or Coffee House. He will find 
more Lists of Tenders’ for new work init every week than in 
1 payer, and can thus jr ze where work is likely to be 
had. He is also specially invitea to make use of“ Intercom- 
municatlon if he wants to know anything about his trade, to 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 

The charge for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpenee for every Eight Words after. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term for which 
Nair zabssripkiun is paid will de forwarded te them in a Pink 
Wrapper, as an intimation thata fresh remittance is necessary,\f 
{tis desired to continue the Subscription. 


Holloway’s Ointment.—A Cure for all!!—This 
Invaiuatl+ Remedy, if well rubbed into the system, will reach 
any nteroalcomplaint It cures sores or ulcersin the throat, 


stomach, liver, spine, or other parts. For bad legs, old wounds, 


sores, gout, rheumatism, and all skin diseases, it is unequalled. 


D git 


— — — 


i Vol. XXXV. Ready shortly.) 
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TERMS OF. SUBSCRIPTION. . 


I will exchange a good -plate Portrait Len 8, fora 


_ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. | 


912. 


Mortisin e, by Hai 
setof Lathe Casting», ain, heads, back-geared Rap beds. and order, rtis nig Machine, Be fa Bh, 1 thoraurh good 
PAYABLE'IN ADVANOH, nae Planed.—Daviv Gituza, J vnlor, Bosnybridge, Stirling. Joiner's Rench Cramps (Matthew's Patent), | weber ; 
Se. 64. for Bix and lls. for Tweive Months, Post-tree to 


Photogra 


Months 
oy rt ot the United Kingdom. For the United States. 138., or 
ols. 


hy.—Amateur wishes to 
gium, 13s., or 16f. 600. to India 


complete set. rite for list, 


dispoee of his 


ALEXANDER and Bon, Engineers, Salsbury” nearly new, £3 I ' 


Lantern Slides. 7 tian War. g; , i 
875 What offers? Canoe wunted.— ready. 3 fin., painted in dest ie Is. each. Lae dozen 10 
ö ad 8 to New kealánd, the Ca o, the West | — 1GMA, 69, Albert-streeg, Crewe, . . denn pnt banner vn the pre : c 

ndles ova Bco a or any of the Australias ects to order ain yhotogtaphs col — Bowis >. 
Colonies, 13s. , ° d 7 5 ee Toar gene monium, rosewood „ Foodatock-road, ®hepherd's Bush, London, . Ne; 

The „ koe or tk Une order 5 Back | J. BCO WEA, Windmill.lane, Longford, Coventry. N p 1 5 i í i 
num canno sent out o e Un 8dom dy the nial fe Rev. e i ' 
ordinary newspaper peit pou At he United, Or at thorateot e English Mecbanic,” volumes XXIV. to XXIX. Rectory, Nee from | Rev. ber gd: 0 
30. each to cover extre postage. and pe 2505 be with indexes, unbound, Clean ; for | one vou sent me very much; it is erg 

M Jauss W. Quzzn and Co., of id, Ohestnut- Phila- ern Case, or offers.— Go DBI I. 63, Alrey- street, B. E. b 
delphia, are authorised 


to receive subscriptions for the United 
States for the ENGLISH MECHANIC, 


: gold, or Thirtern Shillings per annum post-free. 
l be forwarded direct by muil from the Publishing office in 


Gond Woollen Bed Flocks. Exchange 


and lathe. 


Engineer’s Spare Tools.—Bellows, 
Engi ne, Lathe, &c 


engineer's tooig.—N BWOAGEDCY, 
road, Croydon. 


Engineer's § 
Lathe. Giinding Mach ne, &., for Screw-cuttin 
tools iluely co be usetul.—-NRWSddEK NN Y, as aboy 


k number are 
regaled to compietè volumes they must be paid for at the rate of 
x tag 


Vole XXTV.. XXVI LXXVII.. TXVIII., XXIX., XXX., XX II., 
„XXIII., and XXXIV., deund in cloth, 7s. each. 


e. 
are out of print. Subseriders 
soon as possible after the con- 
h and Keptember, as 
ee soon run out of 

singly, price 2d 
each, through any bookseller or newewent, or 23d. each, post-free 
from the i index numbers, which are 3d. each, or 


are tnscried in this 
16 words, and 6d. 
Indexes for each half-yearly volume up to Vol. X. (except Vols. 


Advertisenents 
6d. for the Arat 
II., III., IV., v., and XK.) Ine unive, ad. each Paat free 33d. each. 3 


— . — 
Indexes to subsequent vols., 3d. each. or post- free, 33d. Cases for 
binding, le. 6d. each. For Sale 
. Subscribersare r nested te order Cases and Vols. througa 5 
their booksellers, and at tv send direct. The regulations of the Electric Machines, Indicators, Bells, 
post-office prevent their transmission through the Post 


Wies. Switches, Terminals, Cat bond, &c.- King and C 


triclans, bristol. (Liat Twopence.) 


CHARGES FOR ADVERTISIN G, 


® 4. Prive 23. 
+ ords 
w ee ee ee ee e ee ee U 2 2 * a 
Bvery additional eight words, · . . Cyclists.—Challis’s Stop Bell, with patent vibrating 
bracket, is best, 29. öd., 38. 34.—E. M. CuALls Bs, Homerton. 
Front P Advertisements Five Shillings for the firet 40 words 


per line. Paragraph Advertisements One Bhilling 


; wanted 
Gas Stocks, Dies, and ‘aps, Whitworth gauge. Drilling machlde 
Cash or exchange. —16, Sllver-atreet, Hudderstield, 


for Kerew-cutt PR Lathe or other useful 
Nuithcote House, 8) denham- 


are Tools. - Forge Back, heavy 
K Lathe, or other 


E 
THE SIXPENNY SALE COLUMN. 
— . — 


column at the rate of 
lor every succesding 


Batteries, 
O., Alec · 


Paints.—Armatrong’s full instructions for making 
Cainta is aon sold by STEVENS and Co., 822, Oid-stroct, Loudon 


& pert 2 
Thomas.” Perfect ge m. 10 F. W 


Testimonial from G. A. Brookes, 88 
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Testimonial from Rev. W. J. Wineate, 27, Harro 


Rate-street, Sunderland. ' The slides have arrived, and 1 
very well pleased wich them inceeo.— To F. W. Tunas 7 


Testimonial from P. T. Ewart, Goermsey-stret, 


Portland. ** The 8. slides to hand. I am much piested wilt 


them. — To F. W. Tuo As. 


Testimonial from D. Wright, 7, Bunkers-hil, 
Nottingnam. I am Pleas-d with the Bildes YOu sent me io every 
way.—To F.W Tuomas.” 


Great bargains in Bicycles, Tricycles. Price for 
immediate acOsserane below. 2) 49 30 Per cent. under maher, 
Nets. ~H. M. Paen L r, 180, Londoa-rvad, sheffield, 


Two Trioycles, sacrifice at £3 and Es, nearly neg, 
one with all searings.—Lasicyy, 4&5 above. 


50in. and 52in. Bicyoles, 8 and 10 guineas, holos 


forks, latest improvements.—F ven LEY, as above. 


Excelsior Pet Tricycle, new, £12. Excelsior Double, 


Elo, only ridaen few img. — Pa: MLIT, as above 


New Humber Tricyole, nett £21. Imperial Club, 
nett, £20. Lists and fu. Particulas (ree.—P asne\, as adore. 


— 


— 
1 


American Organ Actions, com lete. Any in- | Finished 
er line. No front page Or paragraph advertisement inserted for gen ious mechanic or . can construct ae Pan res and the lot.—G, Tocx wa, 69, Montagu-terrace, Gneernkas 
eas than Five Shillings. Reduced terme far series of more than @ duiru, Plymouth, 2 


ons may be ascertained on application to the Publigh 


er. 
ADVERTISEMENTS in SXOHANGS OOLUMN—for 


Electrical ` Depot 


MixrLan“e, 128 Chapel-street, Salford 


9. 6 - Handicat shop in the 
Twenty-four woraus. e. eee o0 trade lor amateurs. 
, For very succeeding Bight words., ais 22 03 


Electric Bells, 5s. ; Batteries, 8. 


icroecupes, Piela Glasses, Spectacles. None bet 


ADVERTISEMENTS tn the SIXPENNY SALB COLUMN, MILLAR, as above, 


a. d. 
Sixteen Words oe ee ee ee ee ee oe 0 . 
For every succeeding Right Words 92 


* ee 6 
It must de borne in mind that no Displayed advertisements 
can appear in the Dix penny Sale Column.” All advertisements 


must be prepaia ; no reduction le made on repeated insertions; 
and in cases where 


publisher would be grateful if a P.O.O. could 


stamps. Stam however teferably half enny stamps), may 
be sent where R'is inconvenient to obtain F. S. 0. J. i 


3 address is included as part of the advertisement and charges 


Inventions put into practice, 
cutting.—OrrxxNANN Bor., 61, Old 


160., 208., by Fivvixn, 19, Ev @ard-strect, Burdett ruad. 
Micro. Photos —List 
and A. Dancrn, 86, dtoek port · road, Manchester. 


Trioycles, Bicycles ; also sets of 
and suong, at moderate prices, 
and Co „Alma- street, Welverhampton. 


Advertisements must reach the office by 3 p.m om Wednesday 
teinsure insertion in the foUowing Friday“ 9 


——_—— 
OUR EXCHANGE COLUMN. 
———t--o——. 


Lists and 
ham. 


303., 10». T 


aud four figures, logarithmic, 2ls.—Author, Thomas 
Deer, Buttershaw, neur Braafurd, Yorkshire, 


Lathes! Lathes!! Lathes!!! 
Screw-cutting from £10, 


1 à Cupola, Shettield. 
Lathes. 1 aft. 6in., with chucks, and two drawers, £7 


One srt. back · geured. £3. Kuch In good order.. N., 15, G ford- 
treet, Renuing. What in exchange? 


Quantity of new Plumber’s Castings and Finished 
ro very cheap.—W., I, Catherine-terruce, Ahton- unser - 
yoe. 


descent In m pe, sturuge batteries, 


hend or power.—Parricx, 15a, 
London. 


eloctroplating, &c. 


Oassell's Popular Educator,” in 32 sbilling 
numbers, quite new est offer tuten. Owner going abroad. 
W. One, 1, Lorne Cottages, Ram gate. 


One Brags Boiler, 6 by 31, two Fans. 9 and 11 dia. 
Exchange anything uselul.— BAK IR, Rubia- laue, Pudsey. 


Set of Vertical Engine Castings, 2 by 4 cylinders, 
bored and turned. Alao Wouden Bicycle, com piete. Exchange 
anything useful'—Samuxt Baars, Roblu-lane, vudsey. 


Three very fine Model Eng ines. inverted cylinders, 


@3s. each. or offers in photo, apparatus.— W., 82, Ba yham-tteet, 
Camden Town, London, N. W. 


Six 2Zin. Lathe Heads, each fitted with 2 chucks, 
Quite new. What offers, ugly or lugetne: ?- W., d2, Hay bam- 
ereet, London, N. W. 


Horizontal Engine, all brass, cylinder IZ in. by g3in., 
drive sewing machine, Exchange Bicycle, value £3.. A, Gaick, 
Collegiate School, Irwell-iaue, kuucorn, Cheshire, 


Wanted, Morse Sounders and Single Needle Telg- 
RATE, Batteri: s, &c. Exchange new ecleatitie bruke, No cash. 
—L., Fair bank, Uaklands-grove, Uxour.age road, London, W. 


Wanted, 4in. or Ain. back-geared Lat he, for 5hin. 
hollow manurit ditto, Ijin. hole, wich dog ch uc. -r. Balu, Au- 
ford Works, Queen's-ruad, Butters a, 


Model Feed Pump snå Chick Valve, Water Gauge, 
aud Wheel Lupricaty: new. What in exchange ?—C, BLancMany, 
Ja, Little Church: str et, Kdgwase-road, Lonuun. 


What offers for 43 back-geared Lathe and Tools ? 
Alto a bench Verical Hriliing Machine—bots 600d @rlucies.— 
Apply. F. Umprawoop, Beverley. 


Flagstaff, with wire ttays. What offers in exchange? 
=U. Moons, it, Urchuid eteect, wartford, Kent 


These J athes won the Prize Medal at Caristchurch, N 
i Works, Colchester, England. 


Violin for Sale. magnificent 


Rond case and bow, 258. Sent on approval. 


rox kt, 34, Campaua- road, Poole Pack, Fulham. 


Brass. Gur, Bell, and Specing Alloy 
Model worn. 


Theobald’s 15s. G1. Acme 


Founders, &. 


and Manual uf Instruction, or personally, 
Aubert Park Library, Highbury, N. 


street, Newport, Mon. 


The “ Essex ” Three-jawed Chuck, holds drills 


to b. 10%. öd. Larger size, bolds up ew gt, 25. 


Screws! Screws!! 
ave impreved Machinery tur krew making, 
esuma te fur quantities. Send two patterns or dra wing. 


Bicycle Nipples. 
e Co., Colchestes, Makers of Bicycles, Ke. 

Metallic „ A. and epg» Violin 
Ack nowieuged ruccers. 
Kelvia-grove, LIver pool. 


Artistic Photographs of Celebrities, 
Statuary. Paintings, Classic otudi-» for artiste, &. 
for selection. Catalogue and specimens, 


. 


Good Poultry House, with glass sides. What offers 


In exchange C. * OR, 16, Urchara street, Dartford. 


Will exchange my Violin, bow, and case, and tutor, 
in pertect order, tur complete cet uf Bicycle ur Tricyets rilunge. 
—d. L.,75. Cotbenne-street, Warrioguuov. 


Bird Cages.—Three large breeding mahogany cages, 

two shuw tageto. Bachange for Lea Vice, 3 10 fin an nuud Gu, 

or Hens. - Fur zes and Particulare upp. y Cern, Ardler 
Btstivun, Merge. 


Fret-Outting Cireu ar 


Agents wanted, 
Telephones.—* The Simplex.” 


and cheecveet are va view fur trial at toe 
~ BIMPLEX ” MANUFACTURING Co., 65, 
banı. 


1 Three sets of Engine Castings, part finished, 3 by 


„ Also smal Boiler.—Saitn, Lower - street, futbury, ata ord- 
shire. 


alrxandra Palace and 


Saw, Turning aad Dilling 


50in. Bicyole, in good condition, coat £S, will take 
Machine, cust tvs. Waat offers in eXcbar ge >—Wanurn, A. | £3 10s., a dargaia.—Jona Cuatunsa, Juu, Ciarendun-stree., 
Aru ndel-street, strand. Stock port. 
Violin case and bow. The latter cost a guinen. Something Wonderful.— Pocket Coil and Battery, 
What offers tn «Xchange, value 15s. ?- W IBIZA, 35, Arundel. with handle., seat sur 20. Sd.—Jox ks, 95, Fecking. un sue. 
Sirect, Birand. 


Londou, 


and Manufactory 


Telescopes, 
ter ur ches per. 


Fretwork.—For Catalogue of Machines, Toole, and 
ture Di signs, send twy dtamps.— H. ACEA DROS., Sette. 


Models made, wheel- 


street, Goswell-cuad, E. UG. 


Fiddler's improved Violin, no bask or soundpost, 
of 359 one penny atamp.—E. 


wheels, good 
Send for Mst.—W. GWINNETT 


10,000 Lantern Rlides, 6d. plain, 1s. coloured. New 
Readings, 1682·3.—FraTAuREr, Euntly- street, birming. 


Blide Rules. Straight Triple Radius, double elide, 
reathe, $8. Combined circular, spiral, multi-index, 
Dixon, Engl- 


Cheap and good. 


Maker to Government.—Maxin, 


Dynamo for general experimental use, with iacan- 


i drives by 
White Lion: street, Chelsea, 


Exhibition. Falmouth.—The 

and Fret Sawe will be exhibited, 
Z., Exhida- 
Crreumr one 


solo tone, copy of grand 
master, la delled“ Antonius Stradivarius, Cremona, 1699.” with 


Cash ne. ded.—Miss 


Brassfounding.—Caattts Brorugens, Homerton, 
Dili Braoses. 


Telescope, price only 9s. 
Wanting cash.—H, Fisse, Lime Tree-place, Stowmarket, euffolk. 


Stammering effectually Cured by Correspondence, 
Wuarantees.—Vox u., 


Surveyor's Dial (Mining) for £6, cost £18. Very 
cheap, gooa order accurate. - AnrHU I Tuomas, C. E., 20, High- 


zin. 
Hold eitner 
straight or taper ur Us. — Dal r. XN IA COxTAN Y, Makers, Colchester. 


Screws!!! - Britannia Co. 
aud are open w 


Sample dozen oa receipt of 13 


Strings. 


dix, post free, Is.-Jon x barco, su, 


Actresses, 
Packets ent 

Dost frre six stamp. 
M. WiLLiams and Co., Photographle Pubiuher:, bridgaorth. 


The loudest 
Camden-atreet, Birming- 


ĉin., Ws.—D. azao, Lady bevicgate-atree t, Glou 


Vertical Boiler, now, 2ft. 11in. high, ift. gin. dia., 
with firebox and Cres tube, stand Hreba ce, ntungs compi. 
pair back -geared Lathe Heads, 7in. centres, porta bie slice reat, 
tools, EI 5. — HC DO, Hatroresser, Pockiington. 


Electric Lamp, c ‘mplete, on stand, with a frye- 
cell Bunsen Hatter), tu varnished bux, quite new, used once, 41 
* Brscraic,”' 16, broad way, London TIeids. 


Medical Galvanism.— Pi ofessor Dipree attend: 
Patients at Rome from a tuil 6.— lo, Berkeley Gardens, her. 


i 
ae 
of Model Engine, lin. stroke, 10s. | 
: i 
i 


eington. 

Magneto Electric Apparatus, for Beientifie u 
Curative Urposes, ouly 12. Proless or Diviea, lo, Beraciey 
Gardens, ebdington. 


A Pamphlet „on Animal Magoetism and its H:a- 


ing Power,’ 2.— Professur Divisa, lu, Verkeiey Gardens, ke 
sington. 


“ English Mechanic,” fifteen Vols., part of Vil 


XX. to Gale ; periect Cumdibiun.—J, STN, Trelvrest, u.s- 
mocgan. 


Olothing, ladies’ Wear, from 1s. yard broad, als 
Jacket ana Outing W orsteus.— daw ITT, 278, Winne lu, Iced. 


Britannia combined Lathe and Fretsaw, splendi 
e perfect urder; caah.— sài, Bankton- rad, Arn 
ndon. 


Cornish Minerals, 100 sorts, 2d. each, always oo 


sale ; also Fosails.— H. V Aru, Penzance, 


The 15 varieties of Cornish Ferns always on sale, }:. 


a dozen.— H. WRINON ra, Penzance. 


* Kitchener's Experiments 
scoras,” vut of print and Care. —AR 
veyur, Bilton, dtaffsrdahiro. 


Stocks and Dies. Some stock samples for sale at 
Uced rates.—F. M. K. ga, 4, Finsbury “Pavement, E. c. 


half horse- power Table Engine, 25. 
Ducomet's Patent Steam Gauge up to 2 01d. reassure, £1.—N,: 
eon, 185, Upper Menning .on-iane, Vaua hall, LE. 


3in. centre Bench Lathe, 4 chucke, all iron, price . 
Zin. Blide Rest, 358.—Tgacar, Osborne “etreot, Golc ester. 

Oxford and White Lo Cloth Shirts at manust- 
ann priced. Suirk, No. I. Hvss0R'e-equare, Corpuatus 


street, Manchester. 
Ladies’ Underclcthing, Ko., at Manufacturer’: 
a's-equare, Cor poratun au 


prices.--J, Suiru, No. 1, Hudso 
Manchester. 


Oalicoes. Smallwares, Sheets, Blankets. t 
post free. Any lep gtd cut. Carriage paid on £42 Orvera.—dJ. 81 
No.1 Hodson's-square, Corporation-screet, SMaachester. 


Bargain, two-man Gag Engine and Launch Hon- 
zontal Boiler, 43 by 21 —Axr, Tib lane, Manchester. 


New Launch Engine, double. cylinders Ain. by 


cia. reversing gear, bra:s pump “Ioun IDDLETun, 16, opt- 
street, Glasgow. 


Back- geated treadle Lathe, 
£3 52.— Jou Mibprxrox, 16, Hope. stre 


with 51 Tele- 


TULUA AND. Mlani g sur 


Worden frame, oy 
et, Giuszow. 
Two MeNausht's Indicators, nearly finished, al 


Run-metal, «racing to complete seat. Price ave. Caen, er. 
the twe.—Manris, Priory -terrace, Bedford. 


Balance Wheel Cutting and 
GINE, in goud coudition, 
Birkenhead. 


Dynamo Machines to light six 16 candle-power 
Swan lamps, nnished comp. ote, or Castings se Da rate.— ui x 1+ 


Siemens Armatures, 3 by 1, turned and fitted wit“ 


commutator add wuuud with Wire, 13. 3d. — Lorman, RIOT. iulat 
Wolverhamptou. 


Half-plate bellows Camera and Changing Box for 12 
plates, price 308.—CULanXE, Hradiord- ad, Auda dere ele. 


Send 402. specimen of Boller Scale for quotation ivr 
preveation.—Ciingz, Braaford-ruaa, Rudder ned 


Remove Grease and Paint from iron and woui- 


Work with our brecian’’ DETBAGAN T.—-Creamxn, Gradius dia 
Huadersteld. 


Jigger Saw for steam power, capital worki order. 
43, bare tn ob. K RAD. Ladybeslegate:” Street, tousco 


_ Vertical Drilling Machine, hand or Power, drü) wo 
Ster. 


© 


Repairing En- 
with cutters, 35a.—3, Shidsey street 


` [For remainder of Sizpenny Serle Column sce p. FI.] 


Serr. 23, 1882. 
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horizon. Obviously, too, i“ is the place 
where it has begun the latest of all, or where 
ingress is most retarded; i being the point 


where it is most accelerated. Observe here | VeV Vev’, in Fig. 5). 


that the points 7 and i“ are not exactly 
opposite to each other on the Earth, which 
is turning on its axis, while the centre of the 
shadow-cone of Venus travels from P' to 
P’ (a period of 17 minutes in the approach- 
ing Transit). Well, the circular base of the 
shadow-coue vv continues to travel on, and 
ultimately arrives at the position VeV’ touch- 
ing the Earth at e 


THE COMING TRANSIT OF VENUS. | that point will see Venus just going off the 


By A FELLOW oF THE ROYAL ASTRO- 
NOMICAL SOCIETY.” 


(Continued from page 2.) 


80 far, for simplicity of explanation, I 
LJ have supposed that the Equator, 
Ecliptic, and the orbit of Venus were all in 
one plane. Notoriously, however, this is 
not the case; and, furthermore, the obser- 
vation of the Transit is complicated by the 
rotation of the Earth, which I have, so far, 
tacitly assumed not to turn on her axis 
during the time occupied by Venus in 
passing across the Sun’s face. It now 
becomes necessary to consider the effect 
which these modifying influences exert upon 
the Transit as it is really observable. In 
much that follows, I am largely ind-bted to 
Mr. Proctor's admirable book the Transits 
of Venus, in which the matter is much 
more exhaus' ively discussed than would be 
possible within the prescribed limits of an 
article like this, and which everyone should 
read who wishes to obtain a thorough grasp 
of the subject. Probably the most easily 
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5 method of dealing with the 
phenomenon as actually visible, will be to 
treat it as it would be seen from the Sun 
himself. It is in this way that the pre- 
limiary determinations of the fittest stations 
for observation are always made. 

In the above figure S represents the Sun, 
V Venus. By drawing the lines sV, sV 
as tangents to the Sun, and producing them 
behind Venus, to the proper proportional 
distance, we obtain a representation of the 
relative size of the shadow cone beyond 
Venus at the Earth's distance. vV vu’ repre- 
sents this cone in the diagram. 
base, upwards of 300,000 miles in diameter, 
will, on the 6th of next December, travel 
onwards by the excess of the motion of 
Venus over the Earth; and, as seen from 
the Sun, wil! overtake our world in such 
wire that the upper part of the circle will 
envelop the Earth. A glance at the figure 
will show that, this being so, Venus, to a 
terrestrial spectator, will seem to cross the 
wer part of the Sun's disc. 

In Fig. 5 (copied from Proctor’s Plate 
X.) vI x represents the circular base of the 
coue in the previous figure on a much en- 
larged scale, at the moment when the edge 
of the advancing shadow first touches the 
point i of the Earth ee. As this instant, 
obviously, an observer at i will see Venus 
Just touching the Sun's limb. At the centre 
of the circle advances from Pi to P', its 
left-hand top portion will have reached the 
portion viv, touching the Earth at t“. 

yuna between i (where the Transit was 
at first alone visible) and i, the edge of the 
shadow has been moving practically parallel 
to itself, and bringiog Venus successively 
into view at the places it crosses. When it 
gets to i tha Transit has begun for every 
part of the Earth where the Sun is above the 
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Illuminated Side of the Earth at Egress, 
Dec. 6th, 8h. Om. 328. (G. M. T.). 


Sun’s edge. Still passing on, vv’ arrives at 
the position Ve’V’, at which it is about 
finally to quit the Earth: and its last con- 
tact with the Earth takes place at e. As 
before the edge of VV’ has been passing 
over ee’ in adirection approximately parallel 
to itself. Theneis the pole of accelerated 
egress, and e that of retarded egress. Figs. 
6 and 7 (also copied from Proctor’s Figs. 38 
and 39, with my own addition of the 
stations selected for our observers) show on 
an enlarged scale the way in which the 
edge of the shadow-cone will cross the 
Earth on the 6th of next December. 


The parallel lines represent, of course, a 
small portion of the edge of the circular 
base of the Shadow Cone of Venus (vir vi: 
The numbers affixed 
to them externally indicate the number of 
minutes by which the Ingress (or Egress) of 
Venus will be retarded or accelerated at 
all places lying along the line to which 
they belong, as compared with the instant 
of the occurrence of the given phenomcnon, 
as viewed from the Earth’s centre. Fig. 
6 represents the illuminated side of Earth at 


Then the observer at Ingress, as viewed from the Sun on Dec. 


6th, 2h. 15m. 568. G. M. T; and Fig. 7 her 
illuminated side at Egress, as similarly seen, 
Dec. 6th, 8h. Om. 328. G. M. T. The little 
figures 1 have put upon the maps are in 
tended to point out the localitics of our 
British Observing Stations :—(1) Represents 
Jamaica, where Dr. Copeland, Captain 
Mackinlay, R.A., and Mr. Maxwell Hall 
will be stationed; (2), Barbadoes, where 
Mr. Talmage and Lieut. Thomson, R.A., 
will observe; and (3), Bermuda, where Mr. 
Plummer and Lieut. Neate, R.N. will be 
posted. A study of the two figures above 
will show that Ingress will be retarded and 
Egress accelerated at all three of these 
stations. For accelerated Ingress only, (4) 
stands for the Cape of Good Hope, and one 
or two points in the Cape Colony. In this 
region, Her Majesty’s Astronomer Mr. 
Gill, Mr. Maclean, and his assistant Mr. 
Finlay, Mr. Pett, Herr Marth, and Mr. C. M. 
Stevens will be the observers. Father Perry, 
Father Sidgreaves, and Mr. Carlisle go to 
Madagascar ; (5), Mr. Meldrum will be at 
the Mauritius; (6), and at Durban (not 
marked), the Colonists provide a telescope 
for some astronomer unknown. Observa- 
tions of retarded Egress are to be made in 
New Zealand (7), by Col. Tupman, R.M.A., 
and Lieut. Coke, R.N.; Captsin Morris, 
R.E., Lieut. Darwin, R.E., and Mr. Peek 
will be at Brisbane (8); Mr. Ellery and his 
staff at Melbourne (9); and Mr. Russell aud 
his staff at Sydney (10). 

Into the minutia of corrections of the Ob- 
servations, it would be, as I began by saying, 
wholly foreign to my purpose to enter. All 
I dare hope is that I may, perhaps, bave 
rendered the leading principles intelligible, 
on which the observations of the coming 
Transit will be made, and the Solar Parallax 
deduced from them. Any little difficulty 
which may be experienced on a first reading 
will, I would fain hope, disappear upona second 
perusal. It may serve to test the student's 
comprehension of what I have written, if he 
will take two such points as, say (3) and (4), 
in Fig. 6, and having determined their linear 
distance asunder (say 4,960 miles), revert to 
Figs. 2 and 3, and the description of them. 
Then let bim calculate from the number of 
minutes at the ends of the lines representing 
the edge of the base of Venus's shadow cone, 
the interval in time which will elapse after 
Venus has entered on to the Sun at (4) be- 
fore she appears on his disc at (3), and from 
these data, on the principles explained 
above, let him try to deduce the angle sub- 
tended at the Sun by the line joining (3) 
and (4). He will not obtain the Solar paral- 
lax with any very astonishing accuracy ; 
but the exercise can hardly fail to quicken 
his appreciation of the nature of the investi- 
gation, and to enable him to form a much 
more vivid mental picture of it. 

Speaking for myself, I can scarcely regard 
Transits of Venus as supplying absolutely 
the most accurate method of determiving 
the Solar parallax. But, at the same time, 
they do furnish a most valuable check upon 
other modes of ascertaining definitelv the 
Scale on which the Solar system is built; 
and hence, to neglect their utilisation to the 
utmost, would be thoroughly ir defensible. 
It is most earnestly to be hoped that the 6th 
of December may be fine in this country, 
inasmuch as no one who reads these lines 
can, by any possibility, hope ever to witness 
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another Transit. The next one will occur 
on June 8th, 2004. I wonder who will de- 
scribe it in the ENGLISH MECHANIC of that 
date ? 

On line 4, column 2, page 1, “ Photo- 
graphing results should be Photographic 
results.“ In connection with the proportion 
sin. VWS : sin. WSW: VS (723): VE 
(277) (p. 2, col. 2, lines 11 and 12), it will, 
of course, be noted that V W = VE. 


A CROWN -GLASS ACHROMATIC 
TELESCOPE.—IV. 


TEE remaining two or three papers will 
be mainly occupied in speaking of the 
mode of action of the eyepieces that may be 
used, which may be somewhat modified by 
the fact that the image formed by the o.g. 
somewhat differs in each case from what it 
usually is. 

To begin, then, with that form of instru- 
ment which makes the coloured rays emergo 
parallel, but does not bring them to a 
common focal point. Now, the points 
where the red and blue rays meet the axis 
are much too distant to allow of the use of a 
positive eyepiece ; but if we use a negative 
one, we shall find that the distance is 
reduced to very tractable proportions, for if 
we suppose the points where they mect the 
axis atter refraction to lie within the prin- 
cipal focal length, each of the rays, red and 
blue, is brought to a focus nearer than 
the principal focal lengths, and the 
difference will be very nearly equal to, 
but a little greater than, the difference 
of the focal lengths for the field-lens. After 
refraction through the second lens, virtual 
images will be formed at the conjugate foci 
of the points above named, and if these 
images are near enough to each other to fall 
simultaneously within the limits of dis- 
tinct vision, there will be good definition. 

On account, therefore, of the distance be- 
tween the two points above spoken of being 
shortened by the field lens till it becomes 
but very little greater than the distance be- 
tween the points at which red and blue rays, 
having a common focus, would be resolved 
by the first lens, so that the disadvantage 
arising from the not inconsiderable interval 
that intervenes is not near so great as might 
have been imagined. 


Achromatism of Eyepiece. 


What is wanted in a telescope is that 
coloured rays, after passing through all its 
lenses at each end, should enter the eye 
parallel. The first condition is that they 
should emerge from theo.g. parallel, or very 
nearly so, and next that they must be so 
transmitted by the eyepiece as to enter the 
eye parallel. The explanation which I am 
going to offerof how this may be effected by a 
negative e. p. is sodifferent from the usually- 
received one, that I am afraid many of our 
readers will scarcely think it worth ex- 
amining. There is one at least of our 
correspondents, however, and ho one of our 
best, who, partly from the interest which he 
‘takes in the question, and partly from 
feeling, as I do myself very strongly, that 
„the mathematic treatment of achromatics 
in the textbooks is not in avery satisfactory 
state (see the letter of ‘‘ Orderic Vital,“ 
20438), may be induced to give attention to 
what follows. 

The explanation usually given is this: 
“That by properly choosing the distance 
between the two lenses, they may be made 
to destroy each other’s dispersion.’ One 
thing, however, is obvious, though generally 
ignored: that the achromatism of a proposed 
pair depends upon the manner in which the 
rays enter, and the position of the point to 
which they converge. All that we are here 
concerned with is the case when the eye- 
piece is in sent that is, when the rays 
pass nearly through tho focusof the eye-lens; 
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and there is a very simple method of determin- 
ing whether the lens is, under such circum- 
stances, correct, or exaggerate each other's 
dispersions. Suppose, first, that the axis 
of the pencil incident upon the first lens 
coincides with the common axis of the 
lenses. Then, if the geometrical focus for 
blue rays to which a ray is brought by the 
first lens coincides with the principal focus 
for the same rays of the other lens, the 
blue rays will emerge parallel to the axis, 
and the same may be said of the red rays; 
and when they are both parallel to the axis 
they are so to each other. In order that 
this may happen, the focus for blue rays 
must be nearer to the eye-lens than that for 
red. When the foci are so situated, and 
are at this distance, theycorrect each other’s 
dispersions; if they are at a less distance, 
they do so only partially; and if they were 
to coincide, the whole of the dispersion 
would be due to the second lens also; while, 
if they were on the wrong side of each 
other, they exaggerate instead of correct. 
Now, this latter is just the position which 
the foci have in the case of a negative eye- 
piece. 

If, then, a negative e.p. is achromatic, 
as experience certainly, to some extent, 
shows it to be, we must look out for some 
other explanation. The real fact is this: 
that it is not the geometrical but the visible 
image which is free from colour. This means, 
that an eye, properly placed, may be in the 
same line with the extremities of the red 
and blue images. 

Let Ii be the achromatic image which 
would be formed but for the interposition 
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of lens at A; draw Ac, and let the extremities 
of the red-and-blue images, formed after 
first refraction, be at R and B; join BC, 
RC, C being the centre of the second lens; 
then the extremities of the red-and-blue 
virtual images, after refraction through 
second lens, will he in CR and CB pro- 
duced. And we now have to show that the 
line joining their extremities will pass to 
the right of C, as at E; so that to an eye 
placed at E, they would appear to be in one 
line. To show this, suppose a blue-and-red 
ray, each of them in the direction BA, to 
fall upon the second lens at Q; then the 
blue ray, being the more refrangible, will 
make a greater angle with the axis than the 
red one does; also, BC and RC, being 
drawn to the optical centre, emerge at the 
same angle at which they entered; that is, 
the blue emergent ray makes a less angle 
than the red one. Therefore, there must be 
some points between Q and C, to which, if 
lines be drawn from R and B, they will 
make the same angle with the axis. 
Now all rays after refraction, when produced 
backwards, pass through the ö and r, the 
extremeties of the blue and red images. 
The rays, therefore, are refracted in the 
common direction S.E., which, when pro- 
duced backwards, will pass through the 
extremities of the images, b and r, say; that 
is br and E are in the same straight line. 
Such, then, is an outline of the ex- 
planation I propose. I shall have, however, 
more to add to it, but what will be added 
will do for the correspondence columns. It 
will be observed that the explanation 
requires no particular distance be:ween the 
lenses, so that we are not restricted to the 
usual distance; others would do quite as 
well as far as achromatism is concerned, 80 
that if cyepieces were made capable of 
variation in the distance of the lenses, we 
should get a greater variety of magnifying 
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power with the same number of eyepieces 
than we could have otherwise. I once had 
the loan of an eyepiece constructed upon 
this principle, and as far as J can re- 
member, the only difference in the 
performance caused by varying the 
distance of the lenses was a variation in 
the magnifying power. There will be a very 
slight modification of diagram, but the 
general result will hardly be sensibly 
different for a telescope of the proposed form. 

It may, perhaps, be thought that the end 
of this paper is contradictory to the begin- 
ning, for we assert that the red and blue 
rays R S and BS enter the eye not merely 
parallel, but coincident, whereas in the 
beginning of the paper it was shown that 
red and blue rays would not emerge parallel. 
The explanation is this: produce S R and 
S B to meet the first lens in H and K; then 
it will be seen that they are not the red and 
blue components of one and the same ray, 
but of two different rays, LH and M K; 
whereas what was asserted in the beginning 
of the paper was that no single ray could be 
resolved into coloured ones which should 
emerge parallel. 

W. G. Penny. 
(To be continued.) 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.° 


By Joun Warson WARMAN, 
Associate of the College of Organists, London. 


4 present Treatment commands, in addition 

to the chief merit just named, several other 
good points which do not exist in any preceding 
Arrangement. These points are :—(1) That the 
Coupler Swell-to-Great is Removable in a few 
seconds, in its entirety, and without losing 4 
fraction of its own Regulation: (2) That such 
Coupler is wholly distinct from, and ite Regula- 
tion, therefore, quite Un-involved with, the 
Key-to-Pallett Action of either of the Manuals: 
(3) That Participation of the Swell-Org. Keys 
with the Keys of both the Great and the Pedale 
Sections comes about naturally (it is absent, in 
the entire Treatment, only where such absence 
is inevitable in order to secure the Clear Coupler) 
—that is to say, it exists without either the Tail- 
Forking, or any call for extra workmanship: 
—the Coupler’s being between the Manuals 
giving such Participation as regards the Swell- 
to-Great: (4) That the Great Organ Keys are 
Removable without interfering with their 
Key-Action: (5) That the Removal of the 
Swell Manual entire is facilitated by there 
being now no Stickers passing up between the 
Keys of such Manual: (6) That a totally 
Detached Clavier Buffet becomes now quite 
practicable, eo far as the Manual-to-Manual 
Coupler is concerned: and (7) That all Skewing 
of the Keys is avoided without inrolring the 
having of recourse to the Cranked Sticker (as 
was necessary in Treatment No. 4). 


The last two of these seven advantages have 
been already mentioned (at l, ante, Ist parag. : 
and p, ante, 8th parag.); the remainder speak 
for themselves. Some other good points posses 
by the present Treatment exist also in one or 
more of the Treatments previously given: for 
such, therefore, read again what has been stated 
with them (as comm. at e, ante). 


It will have been obvious that the object 
sought in Skewing the Great-Organ Backfalis is 
simply to avoid the Wire-Oranking (see at c, 
ante) of one of the sets of Trackera,— which 

ing would of course become necessary if 

such two sets were kept at one same series of 
areal points. For the same reason, any Fanning 
of such Great-Organ Backfalls should never be 
here permitted, because the Wire - Cranking of 
the Trackers would then not only become neces. 
sary, but it would have to be varied in its amount 
in almost or quite every one of such Trackers, 
and this would as manifestly involve a very large 
extent of Setting-out. It is also to be noted 
that the non-correapondence of the Manual 
Action points, which is here brought about by 
the Skewing of the Great-Org. Backfalls, 1s not 
JJ éĩðV„t 8 

e All rights reserved. 
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Treatment does not sacrifice conveniences 

hitherto secured. The many general and other 
advantages which it commande (as that in one 
point concerning a Detached Buffet) have been 
sufficiently stated; and the scheme does not con- 
tain any inconveniences or defects—excepting 
the few that have been mentioned—to set against 
these advantages: and even were this not Bo, the 
simple fact of the comprehension of the Clear 
Coupler of the kind described would still leave a 
large balance in favour of the present Treat- 
ment. In may be added that the single Skewing 
here existent,—viz., that of the Great-Organ 
Backfalla, cannot really be termed a Defect, al- 
though it involves the Crossing of the Manual 
Actions, for a moment's consideration will con- 
vince that such a crossing is preferable to its al- 
ternative,—the passing of the Great-Organ 
Sticker up between the Swell-Organ Keys. At 
this point; see what has been said (at 7, ante, 
16th purag.) as to there not existing any advis- 
able method of avoiding this Skewing of the 

Great Backfalls. 


As further concerning the Noe 15 a 
a i : Clear Coupler of the present kind, a study o 
it is better to accept definitely the Regulation of | what has been already aaa (notably at 89, 9, 
such Great from the Interior, and, while per- | will demonstrate that it furnishes the only pos- 
forming thia, to similarly Adj ust the Swell Clavier | hte satisfactory solution of the question of the 
alao,—one Manual rarely requiring Regulating | Bass for all ordinary 2-Manual Organs. Of 
without the other Manual’s needing it also. such Instruments it may be laid down that the 
And thus the additional cost of the Screw and absence of a third Manual renders the pro- 
Button to each [Swell-Org.] Sticker may with | vision of a full-sized Pedale really uncalled 
perfect propriety be saved. for: and when it is also remembered that one of 

It will have been noted that in the present | such two Manuals ought mvariably to be a Swell; 
Treatment there is involved the expense of a | —that such Section, particularly if carried down 
set of Stickers not hitherto required for the| to CO, is especially unsuitable for the supple- 
Swell Organ. This, however, does not represent | mentation of the Pedale;—that euch unsuita ility 
a really additional charge, because the Great | is still further aggravated when the Swell Reeds 
Organ Stickers are at the same time dispensed | are deep and powerful (as they ought, in the 
with. It will be equally manifest (see r, ante, | abstract to be, on such Manual); and that the 
9th parag.) that the object of employing such | Choir Section, which is the one pre-eminently | 
Swell Stickers is simply the raising of the No. 1 | fitted for the said Pedale supplementation, is, by 
Squares of such Manual so that they are well | the just-mentioned rule, certainly absent—: then, 
clear of the Great-Organ Backfalls which are under all these circumstances, we fally realise 
beneath them; and the reason why the latter the importance of any effective though simple 
themselves are not lowered, instead of resorting | method of enabling the Bass of the Great-Organ 
to such raising of the Swell Action, is to avoid | to be virtually converted into a portion of the 
trenching upon a portion of space which is| Pedal-Organ. Such a method has been furnished 
frequently required for the Bellows. It will be | in the present Treatment: the Coupler Great to 
found that in the Treatment directly following | Pedale, combined only with the Pedale, or with a 

see te % next, fourth and fifth parags.), both the | suitable portion of latter, willform an excellently 
reat-Org. Stickers and the Swell-Org. Stickers balanced Bass for both of the Manuals united, — 
are done away with. either as the Fall [Manual] Organ, or in any of 


tmi the valuable combinations possible with such 
t. [Insome cases it might be preferred toem loy |. ; 

the present Treatment slightly modified with 5 (as hie me all Swe „ 
respect to its Coupler Manual to Manual; that rae a ns) i an ay 1 5 p E oh TI: 
is to say, to introduce, instead of the Clear 195 Pedal y 97 d Avi tho Kor 1 ie 
Coupler enjoined, the expedient of the already Gre . 0 5 ne th ait be 5 that 
mentioned Coupler Fart Swell to Pedale,—this 11 ee ane 9 3 th 
latter device being now quite practicable be- | unpleasantness which must result whenever the 


3 ing-Action finger is put on a Key that is already down. 
1 eet 79 e „ ghee The Coupler Swell to Pedale will of course remain 
’ ’ 


; unaffected ;—to be used at pleasure, for special 
) or te | ettecta, a ih Ge 


Coupler, and for the reason why it and the said | Pedale, — instead of always obtruding itself 
Clear Coapler must never be both of them ex- 1 ft %% =e and that 
istent in connection with one pair of Manuals. of the Swell-to-Great are in action at one same 


To this may be just added the reminder, that 5 58 OF ill bo ee Lec in the 
with the adoption of such Part Coupler, the Clear Coupler wi 5 as Propor 
Non-Involution of the Great-Org. Action Nose | Department treating of Couriers generally. 
with its Key-tail is no longer obligatory, and] Finally, when we consider how very large is 
that such Key-tail may therefore freely be set | the number, proportionately, of Organs con- 
again in contact with its Pedale Coupling- | structed with neither fewer nor mcre than Two 
Sticker or other driver. Manuals, and how exceedingly likely it is that 

8 . | Such an incidence of manufacture will continue 
of the said upper Stickers is not here advisable | troduced also with way suitar ey enna eins to grit, the walue ef hie are il bien ts 
because it would obviously drive the Regulating | than the present one. present Treatment furnishes of the several 
Screws of the Coupler Swell-to-Great farther difficulties just stated becomes conclusively 
away fron the point of contact of such Stickers Remember, however, that the Clear Coupler | apparent. 

ls, essentially, both simpler and more effective 


(see on this matter at 89, . The Third blemish in ite nature than the Part Coupler, and is} [It is hardly required to observe that the 


is of absolutel force here, beca i 
the mend =E olving cate 5 ne S therefore to be decidedly adopted rather than | ©XPedient of the Clear Coupler may at pleasure 


prevented by the said utilisation of such Register the latter, excepting under special conditions. ] ripe he V 
for the Throwing in and out of the Action's u. Asa Summary of the present Treatment, we secure being the non - involution of the Great- 
Contact. (At this stage see in Department Covr- may confidently say that it will be always the best, Organ Action-Nose with its Key-tail, the contact 
LIng-Acrion with respect to the abstract merits | under ordinary circumstances, for every 2- Manual of the Pedal Action with 9098 Nose, and the 
of such a Form of Coupler. ) Besides this, it has | Instrumen t, unless the still preferable Treatment presence of a Manual-to-Manual Coupling~ 
y been virtually implied, that a Sticker set | next following be found practicable. The final Action between the two sets of such Manual 
beneath and Wired into the [Swell-Org.] Key | choice between these two Treatments will depend Keys. ] 
Tail, is not here really inadmissible, for there is upon what space is required for the Bellows,— 
no Square or Backfall Nose in actual contact | the present Treatment, as will have been per- 
with such Tail. The Fourth Defect is the onl ceived, not in any way trenching upon the Bel- 
one that carries any real weight: but even this is lows space existent in the Five preceding 
of trifling amount, because, with the General Designs, and being therefore, in guch respect, 
„„ wepement assumed (see 7, ante, Sth parag.), superior to the said following Treatment (No. 
itis almost certain that Action Regulation at 53), which does demand a portion of such space. 
the Interior of the Organ will be quite easy; and | It is also to be remembered that in other matters 
especially is this now the case ag regards the | besides that of such Bellows- space the present 


now any disadvantage, because, as the Sections 
are Great and Stel - not Great and Choir, it 
is preferable, and eo has been enjoined, that the 
Pipe-Order in such two Sections be made con- 
trarient, and therefore no one Setting-out could 
in envy case be made to serve for their two Roller 
Boards. Besides thia, all Settings-out of such 
Boarda can, if thought worth while, be retained, 
and kept permanently on suitable Templates 
(consult Department Kxx-Acriox). Here see 
again what haa already been eaid (at r, ante, 5th 
parag.) on there points; re-read also the descrip- 
tion given of the Wire-Cranking (comm. at :, 
ante). For a fuller acconnt of the Skewing and 
Cranking of Trackers and Stickers eee the future 
Departments COUFLING- ACTION and KEY- ACTION. 


8. The only Defects that can in any way be 
asid to exist in the present Trestment are: 
—(1) That the Great-Org. Keys are not 
in Participation with their Coupling to the 
Pedals: (2) That the Stickers planted on 
the tails of the Swell- Org. Keys inter- 
fere to some extent with the Removing of 
such Keys: (3) That such Stickers virtually 
prevent the Noces ef the Swell-Org. Action- 
Squares from being united to their Key-tails in 
Participation for and with the Coupler Swell-to- 
Ped., and that, therefore, auch Participation has 
to be obtained by the addition of a Register for 
the Stickers of such Conpler (the only alternative 
treatment practicable,—viz., the Wiring of the 
tops of such Stickers into the Key Tails them- 
selves, being inadmicsible because it would in- 
terfere with the Removal of such Key ; see, 
however, what is said on this point in the next 
paragraph): (4) That the Action-Regulation 
trom the Front is limited, so far as the Manuals 
are concerned, to the Coupler which unites the 
two latter,—neither of the regular Actions to 
such Manuals admitting of being 80 adjusted. 


The First of these blemishes is of course un- 
avoidable with the presence of the Clear Coupler. 
The latter itself, however, by causing the Coup- 
ling-Action of the Swell-to-Great to be placed 
between the Manuals, to a great extent nullifies 
much want of Participation, because, whenever 
such Coupler is drawn with the Coupler Swell- 

to-Ped. at same time not drawn, the Great-Org. 
Keys will not descend at all when their 
corresponding Pedals are pressed, and therefore 
any Dancing of such Keys is then obviously 
impossible. And it must be aleo remembered 
that any want of Participation in a Manual is 
of comparatively small importance in its Coup- 
ling to Pedal Keys (see 89, n and py, and 
that the Participation of Manual as Coupled to 
Manua? is here already inevitably secured. The 
d point named is of no practical moment, 
because such Stickers can themseives be 80 easily 
Removed,—thus then instantly permitting the 
lifting out of the Key: and it must also not be 
forgotten that in one way such Sticker might 
render its Key really more easily removable ;— 
that is to say, as supposing the Tail of such 
Key to have a Sticker set beneath and Wired 
into it (see a few lines forward ; also in 
preceding paragraph). It has, however, been 
already seen that the employment of a 
[utilised] Register here avoids any entry of an 
under Sticker into the Swell-Org. Key- tail; and 
this, combined with the Advantage No. 5 stated 
a little back (at r, ante, 14th parag.), and with 
what has also just been said, is sufficient todeprive 
this second defect of any real weight whatever. 
It should be added that a Register for the feet 


Swell Manual. At this point compare, in such 
respect of Swell-Org. Regulation, the Faring- 
don (ref. l, ante, 3rd parag.), with the Hoddesdon 
(ref. m, ante, let parag.) Instrument. Of course, 
it is really quite possible to provide both the 
Manuals with the means of Front-Regulation,— 
that of the Swell to be done by a Screw-Button 
placed at the top of each of the upper Stickers 
already described, and that of the Great to be 
by a Button-carrying Screw-Wire, applied to 
the fore Noses of the regular Backfalls, in the 
manner also already set forth (at A, ante, 3rd 
parag.) ; and the comparative facility with which 
the Swell Manual and Swell-to-Great Coupler 
can here he Removed (see again r, ante, 14th 
parag.) manifestly favours sucha Regulation in 
respect of the access then necessary to the Great- 
Org. Key-taila. Yet, for all this, such Front- 
Regulation is never recommended to be, in the 
present Treatment, applied to either Manual, 
unless no proper Regulation from the Interior of 
the Instrument be really practicable; and the 
reason is that as the Great-Manual could 
obviously never be Regulated at its own Key- 
tails without first disturbing the Swell-Manual, 


(To be continued.) 
es 


THE MILLING MACHINE.—I. 


TY commencing a description of milling 
machines, their construction, and the mode 
of using them, it will be well to define what is 
meant by the term milling.” Two entirely 
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different operations go under this name, necessity for producing (in quantities, at all 
with the first of which we have nothing events) the semicircular grooves in screw-taps, 
to do, ole that, as a few sentences will | reamers, and the like; also for key-way cutting, 
suffice, I will describe it. It consists, then, in! for the formation of hexagon and other nuts, 
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of the several operations to be performed there - 
on, must combine four movements. It must 
have provision made for the revolution of the 
tool or cutter; and this takes the form of a 
headstock, similar to that of a lathe, the differ- 
ence consisting in the form of tne mandrel, 
which in the milling machine is £o constructed 
that, instead of having a screw- nose for the 
reception of chucks, it has a circular hole, into 
which are fitted a number of arbors of different 
lengths and sizes, upon which the cutters are 
placed. The other three movements relate to 
the table upon which the work to be operated 
upon isfixed. This table must have a vertical, 
a longitudinal, and a transverse motion, in 
order to bring the work—firat, up to the cutter; 
second, under the cutter; and third, to traverse 
it whilst cutting. 

Fig. 1 shows the means of producing these 
four motions of the machine. The heads‘ock 
needs no explanation, further than that the man- 
drel is made with reversed cones, as is 
frequently the case in lathe-heads; and also 
that whilst I have shown in the drawing 
what ia known as a ‘‘single - speed” 
headstock, itis not uncommon to add the back- 
gear precisely as in lathes; for the great ma- 
jority of work, however, this is unnecessary, but 
when cutters of large diameter or unusual width, 
or, as is often the case, several cutters used at 
once in combination are to be driven, it will he 
found of great service. The headstock, as will 
be seen, is mounted upon a massive vertics! 
base, upon the front of which is formed a alide 
upon which the bracket carrying the tab'e moves 
vertically, ‘actuated by the leading ecrew and 
hand-wheel. The upper side of the bracket is 
planed to form the longitudinal slide, this being 
placed beneath the transverse one on account of 
the facility with which self-acting gear can be 
attached to it, as will be shown hereafter. The 
transverse slide moves, of course, from and to 
the headstock, and, like the lower one, is actuated 
by a leading screw turned by a winch handle. 
The upper side of the top slide is planed fist, 
and furnished with longitudinal L- slote, for tbe 
purpose of bolting thereto such appliances as are 
used to hold the work—e.g., a parallel vicr, 
milling centres, nut-shaping device, &o., all of 
which will be presently described. 


W. 8. Brown. 


THE “SIMPLEX” TUBE EXPANDER. 


1 new tube expander illustrated in the 

engraving below hax just been introduced 
by Messrs. Selig, Sonnenthal and Co, of Queen 
Victoria - street, by whom it has been patented. 
The tool consists of six taper rollers woich are 
forced apaıt by tho taper mandrel as shows. 
The rollers are connected by cix links, three ci 
which are slotted to allow of the requisite play, 


producing, by the pressure of a small revolving for producing 1-slots, as in the saddle of a and admit of the easy withdrawal of one or 1455 
wheel, a continuous pattern on the edge (or |screw-outting lathe, and for the removal of of the rollers, thus rendering the obe expander 


sometimes on the surface) of a disc whilst metal in the shaping of countless varieties of 
running true in the lathe. A familiar example 
of tbis is the milled edge of many small screws, 
such as are used in mathematical and optical 
instruments. The usual aag employed are 
like very small teeth ; and the surface may be 
either flat, concave, or convex. Mure elaborate 
oe are used for some work, the only con- 
ition being that the pattern must be continuous, 
and in the case of large ones, that the diameter 
operated upon must be such that the impression 
produced during the first revolution of the lathe 
is not defaced by subsequent ones. Metal and 
wood are not the only materials thus operated 
npon. Bookbinders use this kind of tool to 
produce various patterns on the backs and 
covers of books, and precisely the same opera- 
tion is often performed upon rolls of butter, 
thia being the most plastio material I can think 
cf just now, requiring mechanical manipulation! 
But the “muling” with which it is my pur- 
pose to deal is a very different thing indeed. It 


j me 
may be dererib d as a cutting or moulding the 40 Wi ith 
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material by weans of revolving saws; the action 
ofthe milling cutters being the same in kind as 
that of the circular saw, aud of the cutter used 
for produciug wood mouldings. 

Milling machines are used most extensively 
by firms who have large quantities of parts of 
muchines necessitating uniformity of shape and 
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sewing. machines, of rifles, and other small chinist or the amateur. 
arms, &c. Again, the milling machine is a| A milling- machine, to meet the requirements 


size; such, for example, as the various parts of | work performed in the workshop cf the a 


available for many sizes of tubes. Amonyet the 


t 


\ 


* 
\ 


advantages claimed are the following . 10 
not get out of order; there is no casin," 
rollers to work in, and consequently nf 10% 
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on the ends of the rollers, as necessarily is the 
ease with other expanders working in slots and 
bearings. It will adapt itself to tubes of unequal 
shape, caused through expansion and contrac- 
tion. The tool is made of the best tempered 
steel throughout ; each roller after being turned 
to shape in the lathe is hardened, and then 
ground up perfectly true to a standard taper by 
means of special machinery, thus insuring e 
and accurate working, the centre mandrel which 
expands the rollers being treated in the same 
manner. A glance at the engraving will show 
that the tool is properly named Simplex, and 
a consideration of the action as the mandrel is 
driven between the rollers and the whole is re- 
volved in the tube will prove that the end is 
equally expanded all round, and made as perfect 
a fit as possible. 


PRACTICAL NOTES ON PLUMBING.— 
XLIII.” 
By P. J. Daves, H. M. A. S. P., &o. 
(Continued from page 29.) 
Side Burning. 
"BIS is illustrated at Fig. 233. To commence 
learning this, first lay the front lead over the 
back as shown, and upon a board; lean it at an 
easy angle of, say, about 25° off the bench— 
that is to say, take a piece of board about 2ft. 
long, 9in. wide, and lin. thick, and lay the lead 
flat upon it; tilt the edge of the board, gay 4in. 
or 5in., up, as shown at L, Fig. 243; then take 


the flame, J, Fig. 248, holding it as before 
directed—that is, in a straight line with the 
joint, and commence burning the front edge 
at F until it melts into a bead; then (keep 
the bead alive) with the point of the flame 
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touch the back lead, bringing the nipple 
down, so that the hottest part of the flame 
at 22 will have full power upon the bead and 
lead until the back lead is just melted; then 
if the front lead and the back lead are at nearly 
equal running heat, affinity, or the attraction 
ot the molten molecules will, so to speak, cause 
them to fly towards each other. The front lead, 
J x 
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illustrates the 
Fig. 244 at I. 


being the hottest, moves the quickest, and so 
they become one homogeneous mass, leaving the 
back lead standing. 
by degrees raising the edge of the board 
until you can burn when the lead is quite 
perpendicular. 


roceed to practise this, 


Pipe-Joint Burning. 


For this, again, refer to Fig. 234. AFE 
repared joint. Next refer to 
This illustrates the joint burnt 
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BAD BURNT 
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half-way round. The method will readily be 
understood after the side burning. Proceed by 
first melting down the front lead, and walk 
round, step by step, holding the flame and pipe 
asat GIB, Figs. 244 and 245. 


Branch Joint for Barning. 


To prepare these joints, first cut the lead as 
shown at Fig. 22; then with the bolt or 
tommy open the pipe, as shown at GBE, 
Fig. 24, care to well work up the lead 
to a square thick edge, and to stand up at least 
jin., as illustrated at BQ, Fig. 249, and not 
with a thin edge, as shown at B, Fig. 25. 
Thoroughly clean the inside and outside of the 
lead suitable for burning, as shown at AE 1, 
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i BAD BURNING 
FLAME 
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the 


When fittin 
spigot end, let it fit close and tight, as 
at KB, LQ, Fig. 249. Of course, for soil-pipe 
especially, the pipe should be branched in on 
the splay, as illustrated at Fig. 27. 


Figs. 245, 246, and 247. 


Branch Joints. 
These are well illustrated at Fig. 246 and at 


Fig. 247, and are nothing more than horizontal 
burning. 


Upright Burning. 
Prepare this as you did for side burning. 


Begin by placing the lead nearly horizontal, as 


FIG” 28. 
FULL SIZE 


at Figs. 243 and 233. Use a small burner, and 
not too large a flame—say NOP, Fig. 239; 
then slope it from G towards E. Keep prac- 
Using at this, and raising the end G until you 
can burn upright. This burning should appear 
like so many split peas lapped over each other. 
Make G the top of Fig. 233, and view the 
burning at I. This will appear as upright 
burning does. The secret of upright barning 
is to go to work carefully, and with a flame not 
too large. Of course, you will need much prac- 
tice, through which you will become perfect. 

I have, before this, published a series of arti- 
cles, quite independent to these, suitable for the 
chemical works branch of the trade. The two 
sets of writings and drawings are quite distinct 
from each other; but when brought together 
will form one large and very complete work, 
too much for any single trade journal to take 
up. But they will be published in book form, 


own | 88 also my standard works on plumbing, by 


Messrs. Spon and Co., 46, Oharing- cross, S.W. 
Our next will be Cistern Lining.” 


(To be continued.) 
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TEMPERING BY COMPRESSION. 


1 following is a description of the method 
of tempering, hardening, and treating 
metals and alloys, patented by M. Louis Cléman- 
dot of Paris. The process is said to produce 
remarkable results in the case of steel. Briefly 
described, the invention consists in subjecting 
the metal, while still hot enough to be ductile 
to powerful compression, which compression is 
continued until it becomes completely cold. 
The nature of the metals after undergoing the 
three phases of this operation, viz. :—heating, 
compression, and cooling under pressure, is con- 
siderably modified, the grain is much finer, and 
the density of the metal considerably increased. 
Metals thus treated undergo a kind of mechani- 
cal tempering and may be made to acquirea 
degree of hardness and density hitherto unattain- 
able. Steel in particular may be said to receive 
a peculiar temper by compression, by which it 
acquires ‘‘ coercive force“ which enables it to be 
permanently magnetised. It is therefore not an 
ordinary tempering or hammer - hardening 
operation, but rather resembles forging, although 
it surpasses it in its effects inasmuch as the 
metal acquires novel properties and more par- 
ticularly, an excessive degree of hardness. 

With regard to the phenomena due to the 
application of this method of treatment, it would 
appear that by the compression, and the cooling 
of the metal under pressure, the molecular state of 
the metal is brought into a peculiarly favourable 
condition for homogeueity. It has been stated that 
the metal is before compression, heated to a suffi- 
eient degree torenderit ductile enough forthe pur- 
pose, and this may be done either by reheating 
the metal or by taking it at any suitable stage 


business and my pastime. My motive in 
adding what I can in matters optical to the 
information afforded by the pages of this 
invaluable paper, is to encourage a devotion to 
this charming pursuit. In concluding these 
prefatory remarks, I would remind the amateur 
that the field is not yet half-explored, also that 
quite a number of recent, as well as past, inven- 
tions, are the work of amateur operators. 

The first consideration in o.g. construction is 
the material. It is gratifying to know that 
whereas the Dollonds and Tullys of only com- 
paratively recent times were obliged to be con- 
tent with window- glass“ knots,” or a bit of a 
plate-glass coach window for the convex lenses 


quality as a sixpenny cream-jug is now 
made; we moderns have a choice of selec- 
tion from a number of specially-constructed 
glasses for optical p s. As J am informed 
that our friend“ O. V.. will publish copies of 
the lists of the eminent makers, Messrs. Chance 
and M. Feil, the selection of glasses for our pur- 
pose will be an easy matter. Mr. Bradbury has 
given us, too, several tables of curves, so that 
our intending o.g. maker has, or will shortly, 
have plenty of materials to start with. Flint 
glass should be selected with a specific gravity 
below 3°65. <A practical consideration entails 
this, for glass of greater specific gravity very 
soon stains in our atmosphere, owing to its con- 
struction. The question may arise, Why make 
it? especially when it will be seen that some 
flint has a sp. gr. of 5:000. These glasses are ex- 
tremely useful in the microscope and spectroscope 
on account of their great dispersion, and can, in 
those cases, be used as the centre lenses or prisms 
of its manufacture. As above mentioned, this of combinations, having cemented on them crown 
method of tempering by compression imparts | Prisms or lenses which protect the surfaces from 
to steel coercive force; it is possible, however, | the action of the air. With regard to the crown 
to produce the magnetisation of the metal either Jens, there is no fear of anything of the sort, for 
after or during the compression. Bythismethod|1 think there is nothing stands so long as 
of treating metals and metallic compounds or crown glass the influence of the atmospheric 
alloys their quality is much improved—for changes of this country without losing its polish. 
example, steels heretofore unsuitable for tool- Asa very important factor in the production of 
making will, after being treated according to the o.g. is the purity of the glass, it isthe better 
this process, be rendered of very good quality plan to procure discs of guaranteed quality for 
for the purpose. Moreover, this treatment | those who mean to produce a perfect o.g.; but 
when applied to metals in course of manufacture, | it must be remembered that this guarantee is 
will permit of the association therewith of still only partial. Thus, the glass may be imperfect 
larger proportions of substances by which their | after all; for it is impossible to tell until the 
properties are modified, according to the pur- | first testing, and sometimes after many testings, 
pose for which they are to be employed. This that the fault is in the glass. The makers will 
method of treatment is applicable to all the supply others on return of the discs to them. 
metals including wrought, cast, or malleable A moment's consideration, however, will con- 
cast iron, steel, copper, zinc, gunmetal, bronze, vince that it is best to commence with all con- 
brass, and nickel, aud is therefore susceptible of | ditions as favourable as possible. As I intend 
a great and almost infinite number of applica- to give, in the course of these articles, some 
tions, but it is more especially applicable for | CUrVes suitable for some of the glasses of both 
producing excellent qualities of steel for mag- | lists, as well as curves for constructing a cheap 
nets, rails, tools, files, gravers, cutlery, coiners’ o.g., those who do not wish anything more 
dies, coins, machine bearings, &c. The than an o.g. will be suited with tem. But I 
mechanical means employed for the compression | hope many will take the matter up, selecting 
of the metal may be of any suitable kind, but it various combinations, and publishing results in 
is preferable to use hydraulic power when the same manner as our esteemed friend, Mr. 
available, as being more powerful, easily | Wassell, has done with specula working. 
regulated, and at the same time more readily (To be continued.) 

applied in the different cases enumerated. It 
is preferred to use hydraulic apparatus operated 
by means of accumulators, as the sudden action 
of which they are capable gives the best 
resulta. 


BERLINER’S OPERATOR’S RECEIV. 
ING TELEPHONE. 


ECEIVING telephones used by operators 
and others whose chief duties consist in 
listening to and reporting telephonic messages, 
require to be made as light as possible, in order 
to avoid the fatigue of holding up the telephones 
as ordinarily constructed. Mr. E. Berliner, of 
Boston, Mass., bas recently patented a device 
which can be readily strapped to the ear and 
retained there without discomfort. Hitherto it 
has been found difficult to make a receiving 
telephone which is strapped to the ear, and is so 
light as not to interfere with the comfort of the 
operator, and at the same time be efficient in 
service long continued. The reason is that in 
the practical receiving telephone a certain 
amount of magnetic strength is required to 
polarise an electro-magnef, and as this magnet- 
ism represents a certain weight in steel (or a 
certain weight in insulated wire and iron where 
an electro-magnet is substituted for a permanent 
magnet) it has been found that carrying this 
weight on one’s head interferes with one’s com- 
fort and health. It has been tried to substitute 
steel springs for the ordinary bar steel, and 
shape them so that they will exert pressure only 
to the sides of the head; butin such steel springs 
the magnetism is not permanent, and rapidly 


OBJECT-GLASS WORKING.—I. 
By ‘‘ PRISXATIdUE.“ 


S articles on the theory of the object-glass 

are already appearing in these pages from 

the pen of our indefatigable contributor, Mr. 
E: adbury (“Orderic Vita! ’’), who has gathered 
for the readers of the ENOLLIn MECHANIC s 
quantity of ixteresticg aud useful matter, and 
ie giving it in a clear and methodical way, I 
feel bound to redeem my promise of helping. I 
mus’ say, but for our friend i: is questionable 
whether an exhaustive account would have been 
poerible, practics) mer having co little time, or, 
even if they had time, so little inclination to 
dabble in theory. From experience, I can say 
that there cannot be a more delightfal pastime 
for amateurs than the manipulation of glass 
for optical purposes affords, no matter in 
what direction it is applicd. Objectives tor 
the teleacupe or microscope, prisms fur the 
apectromope are all * things of beauty,” and 
“ joys for [nearly] ever.” 1 can stand on the 
same platform as the amateur, and feel with 
him, fur optical-ylass work has been both my 
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loses its strength. In his invention, Mr. Berliner 

disconnects the magnet from the receiving tele- 
phone, and makes the former part of the station’s 
fixtures near the operator’s ear, so that the 
remaining parts of the telephone—viz., the 
sounding-chamber, electro-magnet, and dia- 
phragm—which are strapped to that ear are in 
its magnetic field. In the figure the core of the 


electro-magnet is seen fixed to the iron plate J; 

G is another plate, forming a holder, and to thii 

plate the string is attached. A cushion H of soft 

material is preferably glued to the back of the 

telephone, in order to prevent any noise in case 
the operator should strike with the telephone 
against the magnet B, which is held to a spring 
by a screw and nut, thus permitting the magnet 
to yield in case the operator should touch it, 
while the height can also be adjusted. It is 
evident from the above description that the 
requirements sought after in the invention are 
perfectly met—viz., a receiving telephone of 
light weight is strapped to the operator’s ear, 
and magnetism of unlimited strength is supplied 
without additional weight to the operator’s head 
or discomfort of any kind. The line wires are 
connected to the coil in the usual way, bat are 
omitted from the cut for the sake of clearness. 


BRAHAM’S IMPROVEMENTS IN 


FIRE-ALARMS. 


N ingenious electrical fire-alarm and extin- 
gui-her has been patented by Mr. W. T. 

Braham, of the Stretford-road, Manchester, 

which was tried recently at the chief fire-station 

in that city. The first part of the invention 

consists of an apparatus that on the occurrence 
of a fire in its immediate vicinity will sound an 

alarum, transmit electric currents or telegraphic 
signals to any place desired, or turn on a supply 
of water through a series of perforated pipes for 
the purpose of extinguishing the flames. The 
patentee employs for the purpore of liberating 
or setting the apparatus in motion a vessel of 
convenient size and of suitable material, such as 
glass, in which is placed some mercury. Upon 
the mercury is placed a suitable float, which, 
when a fire occurs, will be carried upward by the 
air, which, in expanding, forces the mercury up 
a tube, and causes a float to come in contact 
with, and liberate a trigger, which releases the 
apparatus. The apparatusis actuated by means 
ot a weight or coiled spring, and when the spring 
or weight is released, as before described, the 
revolving barrel, by means of a chain winding 
round it, draws back a lever and liberates a 
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table detonator. This |a visible increase of density towards the centre, are | apparatus is necessary. The magneto-tel 
found to be in the situation of the flake of snow, of | not always powerful enough on account of the noise 
which we have just spoken. They are disseminated | which arises during an action; the microphone i8 
rapidly in the free space, and acquire the degree of | more powerful, but it is also more delicate, 
tenuity, of rarefaction, at which the repulsive force and requires regulation, as well as a battery, 
of the sun makes itself felt on them. These ma- which often proves cumbrous. The magneto- 
terials, nevertheless, kee the velocity and di- sounder of M. L. Wiessenbruch resembles both 
rection of motion they when they formed part the telephone and the Morse sounder. It is a mag- 
of the comet ; but the central force being modified | neto-electric transmitter weighing only 750 
for them, they cease to be moved in the original | grammes. It can be inclosed in a box 13 centi- 
path, and depart from it with surprising rapidi metres long, 6 centimetres wide, and 5 centimetres 
„ We havehad presented to us, in 1546, thisdouble | deep, from which protrudes only the manipulating 
phenomenon, in the decomposition of Biela’s comet button, and the two terminals for attaching the 


(see Struve’s drawings). The two fragments fol- conductors. The transmitter consists of a Gower 
lowed almost exactly the same route; the line 


magneto-electric telephone, with fine wire, the 
which joined them was, on the heavens, the per- vibrating disc of which is made convex in its 
spective of the common orbit, while the two tails centre, 60 a8 to act as a spring under pressure. 
formed by the nebulosities were opposite to the | An ordinary Morse key is arranged upon thiscon- 
sun, and nearly perpendicular to the path. vex plate, and exerts pressure on its centre when 
4% f we abstract nebulosities and tails which they the manipulating button is pressed. Each time 
form at a distance under influence of the repulsive that this button is pressed, the plate of the tele- 
force, considering only the act of decomposition, | phone, in virtue of its form, approaches 
due, like our tides, to the sole influence of solar the magnet sharply and develops an in- 
attraction, it is found, by the analysis of M. duced current in the coils, When the button 
Roche, that the materials must fuse at two opposite | . released, it takes up its former position 
points, and spread in conical divergent sheets. | 88 sharply, and develops a second induced current 
Though this analysis refers to a state of equi- of opposite sign. A complete system of communi- 
librium, and to layers which could not exist 


cation by this means includes a circuit consisting 
completely in comets, the distance of which from the | of a single wire connecting the two posts, and at 
sun varies continually, we may suppose that it gives each of these posts a magneto-sounder connected 
an approximate idea of what occurs in these bodies 


on the one side to line, and on the other to an 
at the moment when their decomposition takes ordinary Bell telephone, which acts asa recciver, 
place before our eye. The aigrettes or luminous 


the circuit is completed by the earth by means of & 
sectors directed towards the sun belong, then, to | Wire connected to the second termina of the tele- 
this act of decomposition, and not, as Olbers phone-receiver, and to the hilt of a sabre stuck into 
and Bessel have supposed, to an electric or mag- slightly damp ground. The operator works 
netic repulsion exercised by the nucleus of the the instrument with his right, hand and holds 
comet on its own materials. the telephone - receiver to his ear with his 


te It results from the growing expansion, acquired left. The induced currents developed in 
later by a part of these detached materials, that the convex - plate are far more energetic 
the nebulosities so produced, fall under the action than the vocal transmission in the most periect 
of the repulsive force aud return, while the denser telephones, and the despatch can therefore be 
materinls remain very nearly in the original path, read by sound, despite the surrounding noise. 
and merely advance a little on the nucleus. In experiments made by M. I. W iessenbruch, he 

“There is merely then, in this whole question, Was able to insert a resistance equal to 600 kilo- 
apparently so complicated. the play of solar attrac- metres of iron Wire, four millimetres in diameter 
tion, which tends to decompose bodies of very (6,000 ohms), without perceptibly interfering 
small mass aud large volume, and that of solar | With the clearness of the reception. At the Exhi- 
repulsion, which commences to act on the evapor- bition of 1981, Colonel W. Jacobi, a Russian, 
able part of those materials whenever, withdrawn | exhibited under the name of Cee, a telephonic 
from all pressure and eubmitt-d to increasing heat, transmitter, without a battery; but it was much 


these commence to form nebulosities of excessive heavier, and more cumbersome than Lieutenant 
rarity. Wiessenbruch's magueto- sounder, since it weighed 


«jf we consider for a moment the remarkable from five to seven kilogrammes, was 34 centimetres 
opposition which exists in the manner in which long, 22 wide, and 11 high. 
stars and irresolvable nebula are distributed in D 


the universe, we are led to see in it a consequence 
CAMEO-CUTTING. 


of the repulsive action which suns, accumulated in 
a certain region, exert round them on materials 
NE of the best examples of adroit manipula- 
tion under the simple microscope is the 


reduced to extreme tenuity. The proper light of 
nebula seems to me, moreover, to be exactly of 
operation of cameo cutting as described in an 
article in Our Ilaine and Nevence Gossip i 


the same nature as that of comets, and to result 
from the passage of very fine molecules animated 

A visit toa cameo cutter’s workshop found him 
seated ata table covered with tools, varying from 


with very great Velocity in a medium somewhat 

more material. Calculation shows, at least, that 
a triaugular- pointed steel instrument to the moat 
delicate! pointed bits of steel wire fastened in 


it must be so with some comets, such as that of 
handles. Very fine tiles and knitting needles, set 


Donati. 
in wooden grips and ground to infinitesimal points, 


One comes to see that the phenomenon of 
aigrettes, which suggested to Olbers and Bessel the 
figured in the lot. Ona pad of leather, before the 
cameo cutter, was a block of wood just big enough 


hy pothesis of an electric or magnetic action proper 


to the comet itself, has quite another cause. 
have not, then, been able to accept this hypothesis. | to be grasped with hie hand, and cemented to the 
middle of it was an oval object that looked like a 
piece of alabaster, just big enough to make a seal 
tor the finger of a man who did not object to 
wearing large rings. Upon this the artist was just 
finishing a copy, with o pencil pointed to needle 
fineness, of a photograph in profile of a gentleman, 
which was leaned agaivata little photograph easel 
before him. Having finished the outline, he laid 
his pencil by, and taking up a fine wire tool he 
scratched the pencil mark around with it. Then 
he took a darning needle with a sharp point and 
scratched the line deeper. He worked with a 
magnifying glass at his eye, and stopped continually 
to inspect the progress of bis work with critical 
minuteness. hen he went at it again, working 
slowly, scratching over the same line again and 
again, and always examining after each scratch. 
He changed his tools as he went on, and from the 
darning needle descended to a trifling little frag- 
ment of steel wire, not as thick as an ordinary 
sewing needle, set in a slender handle. i 
With this he scratched and rescratched, until 
the lines he bad drawn with his pencil had quite 
vanished, and a thin, fine streak of a dark colour 
had marked the outline of the head he had been 
tracing his way around. Next he took one of his 
burin-like tools and commenced ugain. This time 
he worked on the outside of the outline, cutting 
and scraping at the surface until the white turned 
grey, then brown, and finally vanished, leaving 
the face in relief, surrounded by a black ground— 
that is, the portrait remained intact in the white 
substance which formed the outer layer of the 
cameo, while it had been cut away around it to the 
lower or dark layer. The portrait or figure is then 
modulated upon its surface until it assumes the 


wheel may explode any sui 
wheel carries as many studs as there are 
chambers in the revolver; these as they rotate 
raise a lever, which, as soon as a stud has passed 
it, is forcibly driven by a spring on to the 
revolver nipple, and so explodes a cartridge. A 
lever, having its fulcrum on the framing of the 
apparatus, is connected at one end by means of a 
wire or cord to a bell; the other end of the lever 
is actuated by successive teeth or pins upon a 
wheel gearing with the driving wheel of tke 
apparatus, so that the bell rings continuously 
until the apparatus has run down. For the 
purpose of transmitting electric currents or 
telegraphic signals, the metal work of the appa- 
ratus is connected to one pole of an electric 
generator or battery, and the other pole to a 
spring contact piece. Upon one of the wheels 
of the apparatus are placed studs at intervals; 
these studa, as the wheel rotates, come ın contact 
with the contact piece, and complete the electric 
circuit. These signals may be transmitted in the 
usual way to any desired place, as, for exainple, 
a fire station, where they may bə caused to 
denote the place where the danger exists by 
their characteristic intervals, which are depen- 
dent on the position of the contact studs before 
mentioned. Another wheel is driven by the 
apparatus, upon which is monnted a crank pin, 
which through a connecting rod actuates bellows, 
and by their means forces air through suitable 
pipes to sound a whistle, which may be placed 
outside the building. In carrying out the second 
part of the invention, Mr. Braham employs the 
driving apparatus already described, with as 
many alarums us may be desired. In order to 
release the weight or spring, and set the appa- 
ratus in action when a burglarious attempt is 
made on the premises it is desired to protect, he 
attaches a cord or corda to the catch or detent 
holding the apparatus at rest. Each cord or wire 
is carried to the door, or window, or other place, 
where it terminates in a ripg iuclosed in a box. 
This ring is connected with a spring, actuated 
by means of a hook fixed upon the door or 
window. The rings may be disengaged by being 
drawn back by their respective cords, which are 
connected to a lever when it is required to open 
the doors or windows without releasing the 
apparatus. The cords connected with the rings 
at the doors and windows may be also connected 
with and actuate a separate alarm in & bedroom 
or elsewhere. 


THE FIGURE OF COMETS. 


TF a recent paper to the Paris Academy, M. 
Faye gives hbis views as to how the figure of 
comets is produced. ‘‘ We know very well,” he 
says, ‘the solid materials of comets: they are 
falling stars, bolides, atrolites. Wo do not know 
so well the impalpable nebulosities formed by their 
evaporable materials. To form some idea of them, 
consider a fluke of snow carricd into celestial space 
where no medium exerts pressure, or retains the 
sun's heat. On the side where this flake receives 
the solar rays, its temperature will rise, and it will 
emit vapours which will expand with a certain 
velocity; but these vapours, too rare to retain 
the heat, will soon condense into much smaller 
flakes. These, in their turn, under the iufluence 
of the sun’s rays, will emit vapours which will be 
almost immediately condensed like the preceding, 
by the cold of the surrounding space, 80 that the 
action of the sun, which no sensible attraction 
towards the centre of the original flake counter- 
balances, will tend to decompose this flake into 
a nebulosity bathed in unstable vapours of exces- 
sive rarity, and soon occupying an enormous vo- 
lume. In this state, the mutter is quite prepared 
to undergo the action of repulsive forces which the 
solid and greatly denser materials, referred to at 
the outset, escaped ty virtue of their very density. 
„ This being allowed, we have to consider thut 
any comet, on approaching the sun, undergoes, by 
reason of the attraction of that body, and by au 
effect similar to that of our tides, a decomposition 
tending to separate, to isolate a part of its mate- 
rials, which cease to form an integral part of the 
comet. The essential part of this decomposition, 
which extends to the denser as well as to the 
lighter parts, consists in the fact that the separated 
materiais continue to move very nearly in the orbit 
of the comet, and are disseminated in it. The end 
of this decomposition will be to reduce the comet, 
as 8. Schiaparelli has shown, to an elongated col- 
lection of fragments following the orignal path. 
And that ia what actually occurs with the solid 
materials. 
‘s But the evaporable matters, liberated from the 
attraction of the nucieus, liberated also from the 
pressure of the layers which formed the comet with 


Besides, in considering the play of electric forces 
on our globe, one is not led to attribute to them a 
cosmic role. They do not even figure in our ter- 
restrial mechanics. It is indeed true that the 
least chemical action, the least friction—-I will say 
almost the least contact—of two bodies sets these 
forces in play; but by the very nature of polar 
forces, they soon destroy each other. The ter- 
restrial globe is, if you wish, an immense reservoir 
of electricity, but of neutral electricity. It is with 
difticulty that, beyond theinsignificant and transient 
effects of thunderstorms, we perceive the existence 
of these forces. It has been necessary that the 
ingenuity of physicists should intervene in acts 
where they are produced, to separate them tem- 
porarily, lead them to a distance, and force them 
to do excellent work in recombining. Far away, 
beyond the globe, all that disappears. What re- 
muins in the celestial regions, is the incandesceuce 
of the sun, and it isto that I have attributed the 
phenomena of repulsion which the gigantic tails of 
comets present before us 80 visibly.” 


p EE 


THE MAGNETO-SOUNDER. 


Tey simple and ingenious device, says La 

Nature, has been devised by M, L. Wiessen- 
bruch, a lioutenant in the Belgian Engineers, to 
gerve as an outpost telegraph without battery. The 
object of these telegraphs being to establish com- 
munication between the main guards and sontinels, 
the distance they are required to operate over never 
exceeds two or three kilometres. Owing to the 
special character of these flying“ lines, a light, 
simple, portable, and at the same time powerful 


* 
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roundness of nature. The edges are left square to 
the dark ground. 

This is necessary, as, if they are gradnally 
rounded down, the outline becomes undefined to- 
ward its juncture with the relieving surface, owing 
to the white of the raised portion being partially 
transparent and permitting the dark to show 
through it when it is thinned down. Care is taken 
to finish this dark surface as much as possible 
with the cutting tools and so separate the white 
from it as to leave it smooth and unscratched. A 
final polish is given it, however, with putty powder 
applied dry with a stiff brush, but the utmost care 
is necessary in this operation, as the slightest slip 
will ruin the work. This is the cameo cutter’s 
work, the mountings being the jeweller’s work. 
The cameos sell, unmounted, for about twenty- 
five dollars. 


THE DIFFUSION OF BACTERIA. 


HE researches of M. Pasteur and Darwin have 

shown how earthworms may aid the diffusion 
of small organisms, some of which may preduce 
disease. Professor Schnetzler states that the de- 
jections of earthworms always contain numerous 
cay bacteria and their germs (the hay-bacterium 
included). It is clear that bacteria in enormous 
quantity float in the air about us; and we have at 
easy command, Professor Schnetzler points out, a 
small apparatus traversed by about 8,000 cubic 
centimetres of air per minute, which may inform us 
as to those floating germs. Thisis no other than the 
nasal cavity, on the mucous surface of which air- 
particles are deposited. To observe these he advises 
. the nose with distilled water (completely 
sterilised) by means of a glass syringe previously 
calcined. The liquid so obtained is put in one 
perfectly clean watch glass and covered by another. 
With a microscope magnifying 700 or 800 one finds, 
among various particles in the liquid, some real 
live bacteria. If the liquid be kept a few days in a 
clean glass tube hermetically sealed, the bacteria 
are found to have increased very considerably. 
One sees Bacterium termo, vibrio, spirillum, bacillus 
subtilis, even some infusoria, and spores and frag- 
ments of fungi. Professor Schnetzler has further 
successfully cultivated the organised germs by 
means of a mixture of gelatine and distilled water. 
Why do not those bacteria in the nasal cavity 
always multiply and develop and penetrate to the 
windpipe and lungs? Their progress is doubtless 
opposed by the vibratory movements of cilia (or 
minute hairs) in the air-passages, and the 
weakly alkaline reaction of the nasal mucus may 
(it is also suggested) be unfavourable to some of 
them. Colin has proved that bacteria producing 
acid fermentation perish in liquids with alkaline 
reaction. Infectious bacteria may, however, mul- 
tiply to a formidable extent on living mucous sur- 
faces, witness the growth of the micrococcus of 
diphtheria, brought by the air into the air-passages ; 
also the bacterium of anthrax. The bacillus of 
tubercle, as Koch has lately shown, may be trans- 
mitted from one person to another the air 
passages. Professor Schnetzler thinks hey fever 
may also be due to bacteria entering the nose. 
While the development of bacteria on normal 
mueous surfaces is usually limited, millions of them 
are found in the dejections of healthy children. 


A METHOD OF MOULDING GEAR 
WHEELS.* 


HE following method of moulding heavy gear 
wheels, which I believe was original with my- 
self, and which I have found exceedingly useful in a 
great many instances, is really a rough substitute 
for a moulding machine, and like a moulding 
machine, possesses the merit of making wheels 
which are tolerable A hab ap epee to truth. The 
method of making wheels by using short cores on 
which the teeth are moulded, and spacing them 
around in a pit, is one not to be tolerated, for 
although a thing may be made tolerably satis- 
factory to the moulder, the application of the 
machinist’s calipers will show that the teeth and 
spaces vary in thickness from the difficulty in 
setting the cores, while the cores themselves change 
their shape from the shape of the core box, in 
handling and drying. There are mill owners who 
imagine they have accomplished a good work when 
they insist upon having the gears turned, thus 
truing the points of the teeth, forgetting that the 
points of the teeth, even in the most perfect work, 
are not intended to touch anything. It is, however, 
a somewhat melancholy sight to a man who bears | 
the expense, to observe one of the old-fashioned | 
boring mill, or Jathes of light weight, nibbling off a 
little cut, and the machine jumping from tooth to 
tooth, as though trying to make time between the 
cuts. 
Fig. I represents a section through the sand of the 
foundry floor. A, A, is a vertical spindle, tapered 


* By Wu. H. Harnison, in American Machinist, 


at the lower end and fitted to a tapered hole in the 
base plate. C is a casting, having bored holes 
carefully fitted, so as to slide freely upon the 
spindle. A boardis bolted to C, which levels the 
floor on the line a, 4, and leaves the lift c, if 
required, to form the boss. The cope is then 
placed, and rammed up as usual with a piece of 
tubing or gass-pipe slipped ‘over the spindle to 
allow the cope to ie lifted without disturbing the 
sand. The cope being lifted and swung to one 
side, another board is used, which sweeps a pit in 
the green-sand of the floor to the shape d, ¢, f, g. 
The part / is for the boss at the lower side, and g is 
the core print. The casting C is now lifted from 
the spindle, and the index plate D, D, placed and 
secured by the set screw. This index plate is 
smoothly turned, and while in the lathe a number 
of circles are struck with a fine-pointed tool. These 
circles should be graduated, and the holes drilled on 
a gear cutter, or, as the English say, a ‘‘ dividing 
engine; but in my case the dividing engine was a 
sharp-eyed apprentice, armed with a pair of com- 
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passes, a hammer, and a centre- punch, in preference 
to the pattern-maker, with his glasses and lead 
encil. 

The board F, having the pattern G attached, is 
now ‘bolted to the casting C, and slipped down 
upon the spindle, and the point I adjusted so as to 
drop into the centre-punch marks i, &c., and allow 
the lower end of the pattern to come very close to 
the bottom of the pit on the level¢. The green- 
sand forming the space between two teeth is then 
rammed, and the board H, Fig. 2, laid on with a 
10lb. weight on top to hold the sand down, when 
the pattern is being drawn, and the arm shifted to 
the next hole in the index plate. It is well to give 
this pattern some draught,” not to make it lift 
easier, but because the ‘‘straining’’ of the lower part 
of the casting, particularly when the face of the 
gear is wide, tends to make that part larger. It is 
also well not to allow too much for shrinkage ; in 
case of these heavy wheels, 1-16 per foot I have 
found ample. 

After the teeth are formed, the spindle and 
attachments may be removed, of course leaving 
the plate B in the sand until after the casting is 
made. The arm cores and centre core may be 
placed in the ordinary manner, being made of dry 
sand, orin some cases where the gear is large and 


the arms plain, the core-box may bo laid in the 
mould and rammed up with green-sand, in the 
exact location where it is required to be. 

The cope may now be put in place, and weighted 
as usual in work of this character. It will be ob- 
served that in Fig. 2 the teeth are shown of the in- 
volute form, which I adopted some years ago as the 
best form for rough 3 They certainly are the 
strongest as to form, theoretically ; and for smooth 
running, some of these wheels made with this 
rough apparatus as coarse as 7}in. pitch on the 
pitch circle, I have never seen equalled by any gear 
moulded from a pattern. 


THE INFLUENCE OF FORESTS ON 
CLIMATF. 


R. SCHOMBURGK, the Director of the 
Botanical Gardens at Adeluide, has added 

to his recently issued report an appendix on the 
subject of the influence of forests on climate. The 
object of this paper is to prove that the j 
of forests usually has the effect of reducing the 
rainfall, while, on the contrary, the * 
trees broadcast over a country is one of the 
methods which can be adopted for ameliorating its 
climate and increasing the annual fall of rain. It 
cannot, indeed, be proved that the climate of South 
Australia is altering for the worse in this respect. 
In fact, a comparison of the meteorological records 
will show that the annual average rainfall for the 
colony during the past 10 years has been 2l-lin., 
as compared with 20.lin. for the previous 10 years. 
The fact is, that in the agricultural districts of the 
colony, and especially in those which were xot 
originally timbered, the bringing of the land into 
cultivation has had the effect of slightly favouring 
the fall of rain. Ploughed land attracts moisture 
to a much greater degree than the unbroken soil. 
In considering the effect which the removal of forests 
per se has in altering the climate in South Australia, 
the only direct test that could be taken from the 
records issued by the Government astronomer is 
the experience of the neighbourhood of Adelaide 
If the time is divided which has elapsed since 183, 
the year in which observations were comm d 
into two periods, there is found for the first æ 
average rainfall of 22‘Sin., and for the second d 
of 21-7in. It will thus be seen that, on the whole, 
the rainfall at Adelaide is diminishing, — 
slightly, and perhaps the diminution in the i 
of timber may have something to do with the 
change. Dr. Schomburgk, in searching for illus 
trations of the effect of trees on climate, 
further afield, and brings forward some stri 
instances, in which it is evident that loss of forests 
means loss of rainfall, and viee versâ. He 
how the Russians, by burning down tome 
of the Trans-caucasian forests at the time 
of their struggle with the Circassians, con 
the country from a fertile land into a desert, 
simply through the cutting off of the supply of 
rain. Similar instances of rain having deserted s 
country denuded of forests have occurred in the 
Mauritius, in Jamaica, the Azores, and it may alto 
be added to a still more remarkable extent in 
several of the smaller West India Islands. No 
sooner had the forests of these places been de 
than the springs and rivulets ceased to flow, the 
rainfall became irregular, and even the deposition 
of dew was almost entirely checked. On the other 
hand, it is generally accepted as a fact that Mehe- 
met Ali increased the fertility of Egypt enormo 
by planting trees. He alone planted some 20,000, 
on the Delta, his successors followed up the work, 
and it is a noteworthy circumstance that the raiz- 
fall rose from Gin. to 40m. Planting has also, it 
would seem, produced remarkable effects in France 
and Algiers. Extensive regions have been planted 
with gums and other trees, which, for the most 
part, grew to about 30ft. or 40ft. in a andit 
is noticed that the quantities of rain and dew which 
now fall on the adjacent land are double what they 
formerly were. 


HYDRAULIC MACHINERT.—II.“ 


By Prof. PEERY. 


HAVE one more general observation to make 
about the hydraulic press. I said there wasn0 
storage of energy in the press. This is not quite 
true, even if we disregard the compression of the 
water, and elastic yielding of the press. There isa 
lifting of the ram itself always going on, as well as 
a lifting of the weight on its top. Now the lifting 
of the ram it is easy to take into account. 
hy draulic presses you simply regard the ram aspart 
of the load to be lifted, and you regard the lifting 
of it as an absolute waste of a not very large kind. 
But when the weight lifted by the ram is less than 
the weight of the ram itself, and this is the casein 
warehouse and hotel hoists, it is usual to take it 
into account. But it is rather difficult to take into 
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account, becanse as it rises its weight gets greater. 
You know that a stone, when surrounded by water, 
ia ossier to lift than when it is in the air, and as 
more and more of a long ram leaves the press, the 
weight of the whole ram gets greater and greater, 
jnst in proportion to the weight of the water which 
it displaced. I say that in bydraulic presses we 


cau leave this out of account, but we cannot do so | 


iv hoists. Iu a future lecture I shall tell you how 
Clark and Standfield's balance method, applied to 
hfts, enables up to get over the difficulty. The 
vunching- bear, of which you have a section in Fig. 
S, is similar in construction to the lifting- jack. The 


Frea. 8. 


which you might think necessary, for it is simply 
equal to the area ia square inches of the flat sur- 
Hoe AB, multiplied by the pressure per square 
inch. 

Hence, suppose we want to find the horizontal 
bursting tendency of the egg-ended boiler, M N, 
Fig. 10; that is, say, the torce tending to burst 
it by direct pull of the iron at the section A B, we 
do not trouble ourselves with the shape of the 
boiler anywhere except at A B itself. The bursting 
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oper part of the stout ram H terminates in an 
indiarubber dish, which is fastened by the washer 
and a bolt passing through the middle of the 
washer from theram. As you work the top lever 
B, the am H holding the punch is pressed down by 
water through a valve arrangement exactly similar 
to thar in the lifting-jack. 

Wherever the water comes in contact with a solid 
surface, it presses against the curface, and the 
direction of this pressure is directly normal. There 
can be no such thing as oblique pressure in water 
when the water is at rest, for oblique pressure 
means a force partly along the surface, and this 
would imply some frictional resistance to sliding, 
which we know cannot occur in water at rest. 1 
is evident from our discussion of the hydraulic 
pres, as a machine in which there is no store of 
energy, that on every square inch of the solid 
turface touched by the water there must be the 
ume force acting, the water tending to escape 
every where; and, when we consider the whole case 
mathematically, we find that very little interspace 
separating any two portions of water is acted on by 
this same pressure per square inch. You will, 
perhaps, some of you, have been troubled by the 
notion that the shape of the end of the ram ought 
to have some effect on the total force with which 
the rum is pressed upwards. You will be perfectly 
zafe in all your notions of fluid presence, if you 
consider each particle of water to be a very small 
being, greased all over, so that it cannot possibly 
resist sliding past its neighbours. It can press 
normally against a wall, or against any surface, but 
there cannot possibly be a tangential or frictional 
pressure between it and a wall, because it is well 
greased. All the water is trying to escape, and 
the total pressure on any surface is evidently pro- 
portional to the number of water particles pressing 
against the surface. Although the end of the ram 
may be curved, and it is therefore being acted on 
by a series of pressures, it is easy to show that the 
resultant action of these is really the same as if the 
ram a flat ead. 

You will uoderstand this better, perhaps, if we 
consider a vessel, A B C (Fig. 9), to be filled with 
“uid at snch a great pressure, that we can neglect 
the pressure due to the fluid’s own weight. This 
we can do in the hydraulic prese and in steam- 
boilers. The pressure on the surface everywhere 
14 shown hy the arrows. Now it is evident that the 
total horizontal force on the curved surface, A C 
B, is exactly equal and opposite to the total hori- 
z ntal furcs ou the flat surface, A B, because if 
taere were, on the whole, more force on one than 
the other, the vessel would move bodily—an idea 
which is absurd. Hence, when we want to find the 
total horizontal force on the curved surface, we 
never dream of going into the long calculation, 


force is the inside area cf A B, in equare inches, 
multiplied into the pressure per square inch. The 
area of the iron in the section A B is exposed to 
this pull. These are the two important facts to be 
remembered. Consider any secticn whatsoever of 
& boiler, or ram, or pipe. Remember that the fluid 
pressure is calculated over the whole area. The 
resistance of the iron is only calculated over the 
actual sectional area of the metal. Thus, if we 
want to find the tendency to burst along such a 
section as M N, we take the total inside area of 
the section here multiplied by the pressure, and 
this is equal to the stress in the iron all along this 
section, multiplied by the whole sectional area of 
the iron. 

In a cylindric boiler or press, which is every- 
where of the same thickness, it is easy to show that, 
if we neglect the effect of the ends, the tendency 
to burst laterally is twice as great as the tendency 
te burst endwise. Thus, in the eudwise bursting, 
if p is the bursting pressure in pounds per square 
inch, f the tensile strength of the material in pounds 
per square inch, r the radius of the boiler, and f, 
the thickness of metal, the total force tending to 
produce a bursting is the area of the circular crose 
section, 3'14 r*, multiplied by p, and the total force 
resisting fracture is the circumference of the 
circular cross section, 6°28 r, multiplied by ? and 
by J. Hence— 

314 rp = 6287 ft, 
or the bursting pressure p = 2 f t =r. 


Again, if a boiler is / inches long, the total force 
tending to burst the boiler is the area / times the 
diameter of the boiler, multiplied by p, or 2 1 lp, 
and the total force resisting fracture, if we neglect 
the ends, is the area of the iron 2 / c, multiplied by 


ence— 
271 15 2 21, 
or the bursting pressure p = ft = r. 


Hence it would take twice as much pressure to 
burst the builer, if we assumed it to burst endwise. 
Wo always calculate the strength of a pipe or 
boiler on the second assumption therefore, and we 
have the rule:—The bursting pressure in pounds 
per square inch is equal to the tensile strength of 
the metal in pounds per square inch, multiplied by 
the thickness of the metal in inches, divided by the 
radius of the boiler or pipe in inches. 

When the press is thick, as we find it in a 
hydraulic machine, it is rather more difficult to 
calculate the bursting pressure, because the tensile 
strain is not distributed uniformly over the section 
at which there is a tendency for rupture to occur. 
The inside portions of the metal near the water are 
subjected to more pulling forces than the outer 
portions. 

Cast-steel is now getting common for the cylind- 
ders of small jacks and bears. The large presses 
used in warehouses are, however, still made of loam- 
moulded cast-iron, as all presses used to be in my 
apprenticeship days. But in a great deal of large 
press- work cast-steel has come largely into fashion, 


its tensile strength being so much greater than the 
strength of cast-iron as to make a most extraordi- 


ifference in the outside sizes of the cylinders. 


n 
For warehouse use, the pumps are often worked 


by hand, but even fifteen years ago I remember that 
orders were generally for pumps worked by power ; 
that is, driven from shafting and worked by cranks. 
In this case it was common to attach a series of 
these preeses to one set of pumps, all the presses in 
a warehouse being fed from a long pipe, each hav- 
ing its separate valve, You will see that, although 
in ee jacks for ifting heavy weights, the 
weight on the ram is the same during the whole of 
any operation, this is not the same in baling presses. 
Thus, for example, in the Indian cotton trade, 
governed as it is by the Suez Canal regulations, it 
18 necessary to press cotton so compactly that it is 
like a piece of oak, and it can be planed up like oak. 
During the early part of the operation the pressure 
on the ram is therefore small, ming very great 
towards the end ; and it is the greatest pressure, of 
course, which decides the relative sizes of plunger 
and ram. If the ram were made to rise quickly at 
the beginning, and more slowly towards the end, it 
is obvious that there would not only be a saving of 
time, but a more regular doing of work. In hand 
pr: sses, it is usual to change the fulcrum of the 
lever, so that a labourer may work more rapidly at 
the beginning. It is also common to use a large 
pump in the early part of a pressing operation, 
changing it toa small one at the end ; or to use two 
of equal size, throwing one of them out of gear to- 
waras the end of the operation. 

We see, then, that capability of working very rapid- 
ly when the pressures are small, and working very 
slowly when the pressures are great, on the suppo- 
sition that the steam-engine is always working at 
the same speed—these are the important things to 
be looked for in hydraulic presses. It must be quite 
evident to all of you that there will probably be 
great changes in the future in these machines. 
Probably it is in the direction of the use of combi- 
nations of accumulators, employing Mr. Tweddell’s 
principle, that we may look for improvements. 


USEFUL AND ECIENTIFIC NOTES. 


— . — 


Regenerating Battery.— J. Rousse replaces 
the zinc of the Bunsen cell by ferromanganese, of 
the strength of 85 per cent. Pure manganese has 
such an affinity for oxygen that it decomposes 
boiling water. This gives to the new battery an 
electro-motive force similar to that of amalgamated 
zinc. In order to prodace energetic currents diluted 
sulphuric acid is employed; the depolarisation is 
obtained by concentrated nitric acid. For feeble 
currents, and when the battery is to be employed 
in ordinary apartments, permanganate of potash 
is employed as a depolariser. The salts produced 
by the battery are sulphate and nitrate of man- 
ganese or of potash. To remove the sulphuric 
acid from the liquid he treats it with the 
nitrate of lead, which is produced in his lead 
battery. The sulphate of lead which results from 
this reaction is transformed into ceruse, by boiling 
with carbonate of potash. The soluble salts sepa- 
rated by decantation contain enly nitrates of man- 
ganese and of potash. Pouring in carbonate of 
potash all the oxide of manganese is precipitated 
in the state of carbonate. This precipitate is 
washed and calcined, te reduce the metal to a ses- 
quioxide, which is heated with potash and nitrate 
of potash, and thus transformed into permangauate 
of potash. Peroxide of mangunese is then eusily 
obtained by known methods. All these chemical 
operations are simple and can be easily executed , 
they are so combined as to produce dynamic elec- 
tricity economically and without leaving usclees 
residues. 


A Photo-electric Battery.—A series of ex- 
periments has led a French chemist (M. Saur) to 
the construction of an electric battery which gives 
a current only when exposed to light. The battery, 
which is described in /'Inrgenicur, consists of a 
square glaes vessel, witha solution of 15 parts of 
marine salt and 7 of sulphate of copper in 100 of 
water. ‘This has an electrode of sulphide of silver. 
An inner porous vessel with mercury has an 
electrode of platinum. The electrodes are cou- 
nected with a galvanometer, and the battery is 
placed in a box with the light excluded. Closure 
of the circuit displaces the ne-dle, the sulphice of 
silver being the negative. When the needle is at 
rest, exposure of the battery to solar light causes 
further deflection, the extreme sensitiveness of the 
battery being shown by the fact tbat the passage 
of a cloud causes a variation. The cffect of the 
battery is due to the mercury being attacked by the 
bichloride of copper formed by the mixture of 
mariue i ane sulphate of copper. The proto- 
copper f reduces the silver sulphide ; but this 
reductic ures the intervention of solar light, 
which s the photo-electric current, We do 
not k / ther this photo-electric battery has 
been recorder of sunshine, but if it is as 
EI resented, it should be of some valne 
in t Le 
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SCIENTIFIC NEWS, 


— — 


HE death is announced of Prof. Emil 
Plantamour, director of Geneva Observa- 
tory. The deceased was born in that city in 
1815, and took his degree at Königsberg. Soon 
afterwards (in 1840) he was appointed to the post 
of director of the observatory in his native city. 
He was elected an Associate of the Royal 
Astronomical Society in 1844, and since 1865 he 
has been a corresponding member of the Insti- 
tut de France. Prof. Plantamour was widely 
known by his scientific writings, apart from the 
annual publications in connection with his 
observatory work. 


Two Dun Echt circulars (54 and 55) have 
been issued recently. The first announced that 
M. Cruls had telegraphed from Rio de Janeiro 
by the Science Observer code the discovery of a 
comet on Sept. 11:718 M. T. (Rio f), in R.A. 
9h. 48m., S. Dec. 25 1. M. Cruls reported it 
visible to the naked eye, and probably the ea- 
pected comet Pons of 1812. The second circular 
containsa Science Observer telegram from Boston, 
announcing the discovery of a comet by Barnard, 
on Sept. 10 (f), described as circular, 2“ in 
diameter, with rome central condensation, and 
of the 10th magnitude. It was observed at 
Harvard College, Sept. 14:8162 G. M. T., in 
R. A. 7h. 19w. 1788.; N. Dec. 16° 3’ 51"; Daily 
motion in R. A., + lm. 448.; in Dec., — 43’. 


Mr. A. A. Common, at 10.45 a.m. on Sept. 
17, found a magnificent comer, west of the Sun 
about 6 min., and approaching him rapidly. It 
must now be looked for. enet of the Sun, and is 
probably the comet reported by M. Cruls. 


From Dun Echt Circular No. 56. we learn 
that Mr. Lohse bas observed this comet. The 
spectrum of nucleus is continuous with many 
bright lines— D far the brigbtest, and all the 
bright lines displaced towards the red. 


The Transit of Venus ob erving parties ap- 
pointed by the United States sre preparing for 
their work, and some are already on the way to 
their destinations. There will probably he four 
stations in the southern hemi-phere. One is at 
the Cape of Good Hope, under Professor New- 
comb; one at New Z aland, under Edwin Smith, 
of the Coast Survey; one at Santiago, Chili, 
under Professor Buss; und one in Santa Cruz, 
Patagonia, uncer Lieutenant Very, of the 
United States Navy. Some of the stations in 
the United Stat-s will be Cedar Keys, Florida; 
San Antonia, Texas; and Fort horn, New 
Mexico. The directors will bo Professors Hall, 
Harkneas, Enstmun of tte Naval Observatory, 
and Professor Davidson of the Coast Survey. 


From the jury of the Paris International Ex- 
hibition of Electricity Mr. Crookes has received 
a gratifying recognition of bis labours in con- 
nection with the attainment of hich varua. 
According to the cflicial report on the four 
systems of incaudescent lamps—* None of them 
woald have succeeded had it not been for these 
extreme vacua which Mr. Crookes has taught us 
tomanage. The members cf the Jury of Re- 
compenses are anxious to express to Mr. Crookes 
their high approval of bis beautiful researches. 
and at the same time their regret that it is not 
in their power to award him à prize.“ 


We have received the Syllabus for the first 
half of the winter session of the Bow aud 
Bromley Institute, and would recommend those 
of our readers who reside within reach of the 
N.L. and G.E. railway stations at Bow to pro- 
cureacopy. In acdition to a full list of science 
and art clu-ses, the institute offers to its mem- 
bers and the public a variety of entertainments, 
musical and dramatic, with cecasional sciextific 
lectures. The organ has been enlarged and re- 
constructed, a third manual having been added, 
and the popular ‘recitals’? commence next 
Saturday. In connection with the Institute are 
the East Londen Natural History and Micro- 
scopivel Society, the East London Floricultural 
Society, a cricket, and a bicycle club. 

M. C. A. Faure has obtained letters patent 
for ap electric meter, based upon the well- 
known apparutus to demonstrate the rotation of 
a current round a pole. A core of soft iron 
wrapped with an insulating conducting wire has 
an extension upwards surrounded by a non- 
conducting envelope. In this connection at the 
upper extremity is a footstep which receives a 
epindle carrying a couple of arms dipping down 


into the meroury which surrounds the exten- 


sion. The current passes through the magnet 
coil and enters the mercury, whence it 
rises up the arms and escapes to the 


negative terminal. The spindle carrying the 
arms revolves, and the moving force being 
directly proportional to the square of the cur- 
rent, and the resistance to the square of the 
velocity, the speed of rotation is a measure of 
the current passing. At each revolution of the 
spindle, a projection comes into contact with a 
spring connected with a counting apparatus 
e.g., an electro-magnet, the armature of which 
is made to act upon a toothed wheel, and so 
upon a counting train. 


The prospects of the Railway Appliances 
Exhibition, to be opened at Darlington, October 
ord, ate very satisfactory. Applications for 
spice are numerous; the railway companies 
will carry the exhibits at half-rates, and the 
officials of the North Eastern are rendering 
all the assistance in their power. The pro- 
moters have applied for the use of a siding on 
the North-Eastern line, in order that experi- 
ments with couplings may be made of the full 
size required in actual work. Mr. David Dale, 
a director of the North-Eastern, will open the 
exhibition. 

On the subject of railway whistling, the 
Lancet says: - We quite agree that there is far 
too much whistling on railways; but it is not 
true, as stated in a paper read by Mr. Price 
Edwards before the British Associxtion, that 
n low note would be equally efficacious for 
railway purposes as a high one.“ because 
„given the same initial intensity in the pro- 
duction of two soundsa—one of low, the other of 
high pitch—there would be little difference 
between their penetrating powers at long dis- 
tances and none at all at such distances as 
sounds are required to be heard fer the purposes 
of signalling.’’ There is some begging of the 
acoustic question in the way the proposition is 
stated ; but setting that aside, it ia notorious, 
and capable of demonstration, that a flat note 
does not penetrate so well as a full one of the 
same pitch, and all sounds have a tendency to 
fall flit as well as to be less distinctly heard as 
they traversespace. Inother words, thetrajectory 
of n sound-wave falls flatter as it is prolonged. 
It follows that a low gourd which has naturally 
a low trajectory wiil become flat sooner than a 
high one. If whistles are to be heard, and it is 
essential they should be, at great distances, 
they must be high-pitebed. Meanwhile, public 
health and happiness dem»nd that there should 
be as little use of the railway-whistle as pos- 
sible. 


A high rate of speed has been reached on the 
West Jersey Railroad by a pecial train run- 
ning from Camden to Cape May, at the mouth 
of Delaware Bay. The traiu consisted of Cluss 
C locomotive, a combination car, and two pas= 
Benger couches; 124 passengers were on the 
train. The train ran through from Camden to 
Cape May, stopping at only one point, about 40 
miles out, for water. The train left Camden at 
2.10} p.m., and arrived at Cape May at 3 34. 
Records of speed were taken as follows: West- 
ville to Cape May, 76°1 miles, in 76 minutes; 
Woodbury to Court Honre, 61˙1 miles, in 60 
minutes; Glassboro’ to Vineland, 16°5 miles, in 
14 minutes. The last named s:ctiun is ia about 
the middle of the run. 

Messrs. Alexander and M‘Cosh (of William 
Baird and Co., Garteherrie), have, it is said, 
successfully aolved the problem of extracting 
ammonia and tar from the waste gases of the 
blast-furnace without increasing the cost of 
manufacture or interferipy in any way with the 
proccss of smelting. 


The United States Patent Office decided, some 
little :ime ago, that Mr. Jacob Reese was the 
prior inventor of what we know as the Gilchrist- 
Thomas bisic process. Mr. Reeve has, however, 
not yet obtained a patent, and Mr. J. Hendereon 
həs stepped in with an ‘‘iuterference,’’ on the 
broad claim by tb- former, of dephosphorisation 
atcer deca: burisation. 


Tho annual fungus hunt of the Essex Field 
Club willbe held to-morrow (23rd), inthenorthern 
section of Epping Forest. The headquarters 
for the day will be at the Crown, Loughton. 


The Austrian Arctic Meteorological observa- 
tions were commenced on August 15th, on the 
Beeren Mountain, Jan Mayen, at an altitude 


of 5,000ft. The party reached the island on 
July 13th, and in addition to the buildings 
carried out in the ship, erected two others from 
drift-wood, which was found in abundance. 


Many chemists have doubted the existence of 
black phosphorus, holding that it is a mixture 
of ordinary phosphorus and metallic phorphide 
that gives the colour, M. Thenard, while ad- 
mitting that this may often be the case, does 
not think it is always so. A short time ago, 
when moulding phosphorus in the ordinary way, 
and after obtaining u dozen rods all of the usual 
colour, he found that the thirteenth suddenly 
blackened at the moment of congelation, this 
effect extending throughout ita mass. Other 
rods blackened partially. The black, or rather 
dark grey, phosphorus becomes white again 
when melted, and remains white if cooled sud- 
denly ; butif surfusion be produced, it becomes 
black, as before, on contact with white or black 
phosphorus. 


An international conference of electricians is 
to begin in Paris on 15th October. The French 
Government have voted 90,000 franca towards 
the expenses. At the same time a conference 
will be held in Paris, likewise at the instance of 
the French Government, to consult on the rights 
of property in, and the protection of, sab- 
marine cables. An international Postal Con- 
gress is to be held in Lisbon in 1884. 


It is stated in a recent German work on the 
development of champagne manufacture in 
Europe, that in 1845, France produced 9} mil - 
lion bottles of champagne, of which 4 millions 
were exported, whereas the production now is 
32 to 33 milli. ns, and tho exportation 19 to 20 
millions. Germany now produces at least 9 mil- 
lion bottles annually, and exports 2 million to 
England and | million to America. 


On the initiative of the Municipal Laboratory 
of Paris, an important capture of milk adultera- 
tora wus recently made at ths station of 
Batignolles. These milkmen filled a part of 
their measures with water from the taps at the 
station, and mixed it with the milk brought by 
railway. They used, besides, bicarbonate of 
lime, and a dye to colour the cream. Those who 
received the milk sealed employed small stoves 
formed of a round care (for couserves), placed on 
the lautern of the cart, with wax contained in a 
small tin goblet. The seals were adroitly cut 
after slight heating, and afterwards renewed. 
It is unnecessary to say that all these objects 
were confiscated, and the delinquents cited before 
the tribunal. 


A severe outbreak of typhoid fever, which 
occurred last year at Nahant, a rocky peninsula 
near Boston occupied by a few very rich cottage 
owners, has been in the main accounted for by 
the condition of the drinking-water ; but, in some 
cases, it is thought the infection came from use 
of contaminated ice, which was brought from a 
foul youd in the neighbourhood. Such a cause 
certainly explained a severe epidemic of the 
disease not long ago at a seashore hotel in New 
England. 

A company has been recently fermed at 
Lansnone, with the name of Soscicté Suisse 
@ Lietricité, to distribute throughout the town 
motor-force, heut. aud light. Another company 
for application of electricity (Edison’s system) 
has been started at Milan. 


Under the patronage of the Syndical Union 
of Brussels, an association has been formed to 
provide Belgians with institutions necessary to 
insure for its working population a technical 
education enabling them to compete advantage- 
ously with foreign nations. The founders of 
the society note, in their appeal, the increasing 
extent of industrial competition nowadays. 
„The only nations which, ere long, will triumph 
in the world’s market are thoee which will satisfy 
most completely the triple condition of cheap- 
ness of products, perfection of work, and taste 
in form.“ Schools of apprentic:ship should be 
formed, also institutions of a higher order; the 
industrial schools should bs modified, and con- 
nected in their programme with establishmenta 
under them. Industrial museums, special 
libraries, exhibitions, and prize competitions are 
all urged as important means to the end in view. 


In view of previous contradictory data, Prof. 
Ludwig has recently inquired anew into the 
distribution of arsenic in the body in oases of 
poisoning by this substance. In the case of a 
man so poisoned, he found that the proportion of 
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arsenic contained inthe same weight of brain, 
liver, kidney, and muscle was represented by 1, 
S4, 129, and 3, severally. His observations, 
both on men and lower animals, lead him to con- 
sider Sonnenschein mistaken in saying arsenic 
is very difficult to find in the bones. Both in 
acute and in chronic poisoning it may be found, 
and the author found it in the bones of a dog 
even 27 days after the last of a series of doses of 
arsenic had been given. The brain never con- 
tains more than a small proportion, be the 
poisoning chronic or acute; the liver always has 
a great deal, so have the kidneys (in acute cases 
even more than the liver). The muscles contain 
little, but always more than the brain. After 
ceasation of chronic poizoning, the liver contains 
arsenic longest. 


There are at present (we learn from Der Tech- 
niker) 33 railway schools in Russia to furnish 
capable native officials, &o., for the lines of the 
country. A short time ago it was impossible to 
find fairly-eduoated natives for the service, and 
even now half the locomotive drivers in Russia 
are German. Twenty years ago, e.g., there 
were, on a stretch of only 25 miles, four station 
officials who could not read nor write, and had 
to employ a clerk for the purpose. These schools 
now furnish engineers, locomotive drivers, sta- 
tion officials, stokers, and teleyraphists. The 
pupils are chiefly sons of railway and telegraph 
ofticials. The course is three years in length, 
and, in many cases, two years of probation are 
added. A one-year preparatory course is pro- 
vided for those who, at the outset, can neither 
read nor write. Afterwards, the pupils must 
remain at least two years in the service of the 
railway whose schools they have attended. 
These schools are not yet beyond the experi- 
mental stage. One of the oldest of them 
(founded in 1872) has supplied 25 of its pupils 
to the railway service. 


Over the Brünig Pass, which is familiar to 
Swits tourists, and is situated 430m. above 
the Lake of Brienz, and 600m. above Lake 
Lucerne, a toothed-wheel railway (Im. gauge) 
5 to be shortly made, at a cost of seven million 
rancs. 


A proposal waa lately made, it is known, to 
cutthe Peninsula of Malacca, so as to relieve ships 
of the necessity of passing round by Singapore 
in going from Indian to Chinese waters or 
vice verra. An eminent engineer, M. Dru, 
read a paper on the subject at the Geo- 
graphical Congress in Venice. Since then 
a visit of reconnaissance has been under- 
taken to the Peninsula of Kraw, by M. Deloncle 
and De. Harmand, French Consul and Com- 
missioner to the King of Siam, who have lately 
retaraed. Thanks to the man-of-war and the 
elephants put at their disposal by the Siamese 
Government, the travellers went successfully up 
the Tchoumpfong, traversed the isthmus by 
Tasan, redescended the Pak Tchan of Kraw to 
Marass. and examined the surrounding country. 
The entire course of the future canal has been 
satisfactorily surveyed, and tbe conclusions 
arrived at are highly favourable to the execu- 
tion of the project. 


N ..... Kv1———8—8̃äͤ——— 


Steel Casks.—A Wolverhampton firm have 
tumed their attention to the manufacture of casks 
and barrels of steel. The two edges of the sheet of 
steel which form the cask are brazed together in 
such a manner as to justify the title of ‘‘ seamless,” 
which the patentees have applied to these produc- 
tions. The head of the barrel is also riveted to the 
body, so as to leave no seam, and the end rims are 
shrunk on hot, thus makiog a very solid end, 
Tan n tbe 5 the rims are thick 
enoug give a good purchase to the grappling- 
hooks of hoists and cranes for loading and d 
mg purposes. The bush for the tap does not pro- 
ject beyond the rim, so that the nozzle is not liable 
to be knocked about and injured. The casks are 
more durable than wood, less bulky and lighter— 

an 18-gallon steel cask weighing some lolb. less —a 
not unimportant consideration as regards transit. 
In point of shape the steel barrel is exactly that of 

a well-formed wood one, the bulge of the belly 

allowing of its being easily rolled along and better 

managed by one man than drums can be by two. 


SEVERAL Belgian firms prepare an ornamental 
Paper, which, at first sight, cannot be distinguished 
from satin. The mothod of production consists in 
covering common paper with an adhesive size, and 
asbestus, dyed to the shade required, is sprinkled 
upon the moist surface. Asbestos takes up all 
colours, especially the anilines, very readily. The 
superfluous matter, when dry, is easily taken off. 


LETTERS TO THE EDITOR. 


——4+44——_ 


[We do not hold ourselves responsibie for the cpinions of 
our correspondents. The Editor respectfully requests tht all 
communications should be urawa up as bricsly as possible.] 

AU communications shouid be addressed to the EDbiro of the 
co MxchAxlo, 31, Zavistock-sireet, Covent-garden, 

.0. 

All Cheques and Post-efice Orders to be made Payable tc 
J. Passmore EDWARDS., 

„In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, wilt oblige by 
mentioning the number of the Leiler, as well as the page on 
which it appears. 


J would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—NMontaigne’s Assays. 


— — 


MORE WEAKLY SOIENCE—VAPOUB (P) 
IN SPACE—PERSONAL EQUATION IN 
MEASURING DOUBLE STARS FROM 
THE EXE; BUT SSARCELY FROM 
THE WISE—DIURNAL PATH OF THE 
POLE STAR IN A FINDER-—SIO VOS, 
NON VOBIS- ONE MORE IMPOSTOR 
OUT OF SPIRIT S- GNAT LARVZ IN 
WATERB-BUTTS—FOCAU IMAGES, &c. 
—2in. v. Sin. APERTURE FOR PLA- 
NETABY OBSERVATION — SOLAR 
ECLIPSES MEASURING THE 
HEIGHT OF A MOUNTAIN — CO- 
LOURED STARS. 


[20518.]—-IN these days of competitive examina- 
tion (when I believe even laundresses in convict 
prisons have to go out in arithmetic), I think that 
critics of scientitic literature ought to be com- 
pelled to give some preliminary proof of a certain 
amount of rudimentary knowledge of the subjects 
on which they profess to enlighten the public. I 
was strongly impressed with this idea on reading, 
inthe Saturday crew for August 20th, a notice of 
the late Mr. Thomas Dunman’s Talks about 
Science,“ in which the reviewer extracts the author's 
account of the Lunar method of determining Longi- 
tude as an example of Mr. Dunman's power of 
clear exposition.’ The exposition, I admit, leaves 
nothing to be desired in point of clearness; but it 
is no more Mr. Dunman’s than it is Cetewayo’s. It 
is all to be found, in fact, almost verbatim, in Sir 
John FHerschel's ‘* Outlmes of Astronomy,” 
articles, 258, 268. 269, 270, and 272 (pp. 170 and 
176, et se7.). Nay, it appeared in Sir John's 
original Treatise on Astronomy (Articles 212, 
220, 221, 222), published in Lardner’s ‘* Cabinet 
Cyclopedia,’’ which was published many years 
before ever Mr. Dunman was born. It is rather 
amusing to find a pseudo-critic of astronomical 
literature so ignorant of a classical work like Sir 
John Herschel's as not to recognise that great 
philosopher’s words and ideas when reproduced (as 
I have said, almost verbatim) by another man. 

I co not know what the teetotalers will say to 
the alleged discovery of alcohol in space (p. 10); 
but to a mere physicist it would seem that the 
existence of any such (relatively) dense material 
as alcoholic vapour in the regions through which 
our solar system moves, must infallibly retard the 
planets in their orbits, shorten their periods, and end 
by their precipitation into the Sun. This result 
must happen even with the luminiferous ether, 
but thatit is (hypothetically) imponderable. The 
vapour, however, of alcohol and benzine is of a 
sufliciently substantial character to offer a calculable 
resistance to the movement of a planetary body ; 
but this little difficulty seems to have been un- 
worthy of the attention of the gentlemen who dis- 
cussed “The Light of the Sky’? at Southampton. 

If Mr. Beaven (letter 20131, p. 11) will compare 
the measures of double stars given from time to 
time in these columns by Mr. Muschamp Perry, he 
can, I think, scarcely fail to come to the conclusion 
that either a very marked ‘‘ personal equation“ 
pertaining to, or some peculiar modeof measurement 
adopted by, that gentleman. seems to cause all his 
distance measures to err in defect. 

Does not Mr. Harris (letter 20164, p. 12) see 
that the induction of a high electric potential— 
say, 50 ohms (in conjunction, of course, with the 
law of decrease of attraction as the cube of the 
distance, combined with the existence of the vapour 
of rum-aud-water in interstellar space) — might 
easily have the effect of making comets’ tails turn 
towards the Sun, and the Moon rotate ou her axis 
once a week? Seriously, though, I would appeal 
to any one with the most rudimentary kiuowiledze 
of physics, whether the sentence I have just penned 
is one whit more senseless or preposterous than the 


communication of which it is but a very slight 
caricature indeed? It is an inscrutable puzzle to 
me however such a letter was permitted to tind its 
way into these columus. 

In reply to Lens (query 47895, p. 2), it 
would, of course, be possible to have a circle of 
the angular diameter of the Pole Star’s diurnal 
path struck on micaor thin glass, and placed in the 
focus of his finder; but its adjustment would be 
rather troublesome. Its linear radius would de- 
pend, not upon the magnifying power, but upon 
the focus, of the object-ylass. Let us suppose this 
to be 12in., a tolerably common one in the finders 
of moderate telescopes. Now, Polaris is about 
1° 19“ from the Pole of the Heavens; so that if 
we multiply the sine of 1° 19’ by 12, we shall get 
0:275737in. for the radius of our circle. If, then, 
the optical axis of Lens's finder coincided 
accurately with the true Pule, the Pole Star ought 
to be on some part of this circle through the whole 
of its diurnal course. 

It is particularly worthy of note, in connection 
with what I said concerning Dr. Siemens’s address 
(letter 20100, p. II), thut it now turns out that 
the observers who detected spectroscopic sigas of 
the existence of a Lunur Atmosphere duriug the 
Solar Eclipse of May 17th, were really MM. Thollon, 
Trépied, Puiseux, and Kauyard. 

I note by the papers that yet another of those 
wicked swindlers, the Physical or“ materialising ” 
Spiritual Mediums, has been detected and exposed 
at Peterborough in the shape of a Miss Wood, of 
Newcastle. It appears that this pereon tried to 
delude her fatuous following into the belief that a 
little Indian girl of 13, Poche,“ was her con- 
trolling influence or Spirit, and that, under her 
(Miss Wood’s) mediumship, * Poche’? appeared in 
a solid and substantial form. All the effete char- 
latanism of the dark cabinet, the hymn singing, 
musical-box playing, light lowering, et id genus 
omne, appears to have been practised as a pre- 
liminary to the appearance of the small form in 
white” of Poche, who graciously accepted some 
lollipops from the master of the house, a portion of 
which she presented to a lady present, whom she 
further honoured by a kiss. Just, however, as the 
devout Spintualists present were penetrated with 
faith and admiration at eo convincing a proof of 
the muterialtsation of a disembodied Spirit, a 
certain Mr. Cade madoa spring for the smali Indian 
ghost, and clasped her tightly in his arms. I need 
not add that, moreover, Miss Wood’s confederates, 
or confederate, at once extinguished the lamp; 
but Mr. Cade’s muscular power did not fail him in 
the dark, and he hung on to the violently strug- 
gling visitant from the other world, until lights 
were procured; and then——then, of course, he 
found that he had hold of Miss Wood herself, who 
had taken off her bluck gown, swathed herself in 
muslin, and stooped or squatted down to convert 
herself intoadwart! The whole story reads like 
a repetition of the detection of the notorious Miss 
Florrie Cook (who so utterly imposed upon Mr. W. 
Crookes), by Sir George Sitwell and Herr Von 
Buch, which I remember noticing in these columns 
at the time it occurred (letter 16796, Vol. XXX., 
p. 502). The most disheartening feature in all 
this is to note the absolutely drivelling fatuity of the 
(so-called) Spiritualists themselves, who see exposé 
after exposé like this of the impostors who prey 
upon them; and yet rush opened-mouthed to 
welcome the fresh ones who reign in the 
stead of those found out. The Fox girls, Mrs. 
Haydon, Forster, Mrs. Marshill, Mrs. Guppy, 
Herne, Williams, Bastian, Taylor, Egerton, 
Slade, Monck, Florrie Cook, Jemmy Maddocks, 
aud now Miss Wood are a few of the names which 
occur to me among those who have been caught 
flagrante delicto; and yet there are people, not 
actually under restraint, who believe. or believe 
that they believe, in spiritualism! If this Miss 
Wood, of Newcastle. performed her tricks for fee 
or reward, and Mr. Cade does his obvious public 
duty, he will prosecute her before the Peterborough 
Bench, under 5 Geo. IV., ch. 83, 8. 4. 

As no one appears to have noticed query 47821 
(Vol. XXXV., p. 694), I muy tell “W. P. M.” 
that the small tadpole-like creatures’? in his 
water- butt are the larv of the common gnat, and 
that unless he can cover his butts with gauze suffi- 
ciently tine to exclude the female gnat trom laying 
her little raft of eggs in them, he may scrub them 
until doomsday without producivg he slightest 
effect. 

Reading letter 20193 (p. 37), I think that I can 
now clear wo what seems to me to be Lens’s”’ 
difficulty by the aid of a few very simple con- 
siderations. Hehas, I will suppose, a 34 in. object- 
glass of 4Sin. focal lepgth. He finds, in the way 
so repeatedly described, thit the image of the 
object-glass on the eve-lens of a given eyepiece 
measures O5 lin. Of course 3°25 divided by 
0541 = 60, so that the power of tuat eyepiece we 
call CO, at 48iu. from: any lens or mirror of 
that focal length. Now we tum the tele- 
scope on Jupter, wh sa angular diameter 
is, say 37” (obviously at the focal poiut of the 
object-gluss as well as in the sky). Then 
37" x 60 = 37'—the sceming angular amplification 
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of the image as referred to the original one at the 
focus of the telescope. At a distance of 48in. the 
linear measure of an angle of 37“ 18 0086 l in., and 
multiplying this by 60, we obtain 051 66in. as the 
seeming linear amplitication. If Lens will 
direct his telescope to the Moon, take out the eye- 
piece altogether, and remove his eye as far from 
the focal image as that itself is from the object- 
glass, he will see that the aérial image will 17 ear 
of precisely the same size as the Moon herself does 
to the naked eye. Probably by this time your 
correspondent will see that itis really a solecism 
to talk of the object-glass of a telescope ‘‘mag- 
nifying at all. In a microscope, in which the 
object is placed within the focus of the objective, 
obviously this does magnify. On the other hand, 
in a telescope, the objective receives parallel ny 
and forms, not a magnified, but a reduced, 
image of the object. ith reference to the 
two 1 of different foci, the illus- 
tration of the candle is (forgive me for saying) 
rather irrelevant. What happens is that in one 
case the rays of light travel 92, 359, 300m. 4ft. 2in., 
and in the other 92, 359, 300m. 8ft. 4in. 

Merely as a matter of course Padlock ” (letter 
20198, p. 38) would see Jupiter incalculably better 
with a bin. achromatic of 7ft. focus than he would 
with a 12ft. telescope of only 2in. aperture—always 
assuming that the instruments were equal in 
quality. A leading maker” does not represent 
much. I have myself seen a large star present the 
appearance of a luminous tenpenny nail in an Sin. 
sona by a very eadin g maker indeed. 
The only objection to an instrument of the 
wholly abnormal dimensions of that of your cor- 
respondent is its small amount of light-grasping 
power. 

If, as I suppose, “F. B. A.“ (query 47955, p. 
46) wishes to kaoi in which of the Eclipses 
between 1851 and 1878, the maximum duration of 
total darkness occurred, I may tell him that it was 
in the one which happened on August 17th, 1868, 
when totality lasted in India for nearly seven 
minutes. 

Perhaps, as simple a way as any, by the aid of 
which“ Glen?“ (query 47957, p. 46) can roughly 
«stimate the height of his mountain without in- 
s‘ruments is this. Suppose that in Fig. 1 M is the 


FIC.. M 


A 


aa 
f a | 
ay a 
As — N 75 
Cc 


mountain top, then from the point A on a oa 
line looking towards it set off the perpendicular 
Lus A B to any convenient length. Set off BC at 
right angles to M B, and produce M A to C. Then 
AC: AB:: A B: MA or A B? divided by AC = 
M A. Thus we get the horizontal distance of the 
top of our mountain M from A. 

Then at the point A, we must put a reflector R 
(which may be either a piece of looking-glass 
levelled as accurately as we can, some tar in a 
bucket, or some water in a black tea-tray), and 
walk backwards until we see the top of the moun- 
tain reflected in it. Measuring now the height 
Ee of the eye from the ground, we say : As our dis- 
tance Ae from the reflector: E:: the distance Am 
(which we have N measured): mM, the per - 
dicular height of the mountain. 

Mr. St. Croix (query 47964, p. 46) may rest 
assured that nothing but the most powerful tele - 
copes (aided possibly by the spectroscope) can throw 
any light upon the nature and constitution of 
coloured Stars. All coloured Stars are, ex necessi- 
tate, single bodies, although rarely (as in the case 
of Andromede) two may be so close together as 
to appear as a single Star, with inferior optical 


means. 
A Fellow of the Royal Astronomical Society. 
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NOTES ON DYNAMO MACHINES. —IX. 


[20519.]—66. THE amount of work performed in 
giving motion to a closed coil in the vicinity of 
u magnet is proportional to the addition or sub- 
traction during the motion of lines of force in- 
closed by the coil. If C be the current generated 
in the coil, N and « respectively the number of 
lines of force cutting the coil in fest and last posi- 
tions, F the time during which the motion continues, 
and E the E.M.F. induced, then the work done in 
moving the coil = C (N + u). But the work done 
by the current must equal the work done in giving 
motion to the coil, whence C (N + «) = CE. and 
E =N + «/t, which shows that the E. M. F. is 
proportional to the rate of adding or subtracting 
lines of force. Every element or turn of the coil 
contributes a certain E. M. F., and the resultant 
E.M.F. is due to the sum of all these contributions. 
The total quantity of electricity in Coulomb's `Q 


is equal to C ¢. Substituting for C ¢ its value, and 
for E its value, we have C (N + #) = QCR and 
Q =N TM / R, whence it follows that the total 
quantity of electricity depends not on the rate of 
adding or subtracting lines of force, but on the 
number of lines added or subtracted. 

67. Assuming that the space occupied by any 
coil remains unchanged, the substitution for one 
ee size of wire of another gauge of half the 

iameter will give an E. M. F. four times as great, 
because there are now four times the number of 
turns in the coil (see note 22); but the resistance 
will be increased sixteen times because the wire is 
one quarter of the area and four times as long as 
before. If the current, however, has no external 
work to perform, its whole energy being expended 
in heating the wire, the work doue by the addition 
or subtraction of a definite number of lines of 
force will be the same in each case. 


Ist. Case. 2nd Case. 
E. M. F. 1; R=1. | par. =4;R= 16. 


C =], C e 25. 
E. M. F. x C =1 = work. E. M. F. x C=4x'25 
= 1 = work. 


So, while constructing a dynamo characteristic 
curve to represent the gain by adding coils (Note 
63), it must not be forgotten to raise the line A D, 
(Fig. 4), gi heer the internal resistance of the 
machine. It will then become a question of how 
far it will be practicable to increase the E.M.F., 
while at the same time increasing the resistance. 
68. Remember it is not the magnetism which 
creates the current, but change of magnetic condi- 
tion. All dynamo machines are constructed on one 
principle—namely: that of a coil, the magnetic 


condition of which is being constantly changed. It 
is important to bear these three facts in mind: 
Ist. n a current is induced by moving a coil, 
its direction is such as to oppose the motion given 
to the coil. 2nd. The North pole of a magnet be- 
haves like a coil in which the current flows in a 
direction opposed to that of the hands of a watch. 
3rd. Currents flowing in the same direction attract 
each other, those in a contrary direction repel each 
other. Bearing in mind these facts, it is easy to 
tell the direction in which the current is flowing at 
any moment, also the position of the coil in which 
mo current will be reversed. (Compare Notes 
—5). 

69. It is scarcely worth while remarking here 
the impossibility of constructing a machine, as some 
have vainly imagined, without currents alternating 
in direction in the revolving coils. A machine in 
which the current is not reversed in the coils would 
mean one in which one particular kind of lines of 
force (say from an N. pole), were added or sub- 
tracted for ever; obviously an impossibility. 

70. Consider where the current reverses in the 
Gramme machine. N and 8 are field-magnets, and 
C and O pole pieces, as shown (Fig. 18). Lines of 
force leave the N. pole, enter into the ring, and 
pass to the 8. pele. Consider a coil or section, as 
itis termed, at A. As the coil moves from A to C 
in the direction of the arrow, N. lines of force are 
being subtracted on the side of the coil next C. If 
the observer is stationed in front of the arrow, 80 
that he looks at the approaching coil, the current 
will flow in the direction of the hands of a watch. 
The coil continuing to move from C to B, N. lines 
of force will be added to the othor aide of the coil, 
and an observer in front of it will find the current 
still flow in the same direction (see Note 7). As 
the coil descends from B to D, still observing the 
approaching side of the coil, S. lines of force will 
be subtracted, and in consequence the current 
will flow in a direction opposed to that of the 
hands of a watch, and will continue to flow in this 
direction until the coil arrives at A. Cand D are 
the positions of maximum E. M. F., because in these 
positions lines of force are being added and sub- 
tracted with the greatest rapidity. At A and B, 
the positions where the current is reversed, there 
is no E.M.F., the lines of force being at those 
points simply parallel with the direction of motion 
of the coils, and neither added nor diminished fora 


short period. These remarks apply to the 
Schuckert, Brush, Bürgin, and Maxim machines. 
71. Another consideration will enable us to 


check our result. The current must flow through 
the armature and etise it in a way tending to 
sto 5 motion. When driving the machine we 
make that 


art of the ring immediately below Ca 
South pole by induction, and that part above D a 
North pole by induction. To oppose the motion of 
the ring in the direction of the arrow it is evident 
that the currents flowing round it must conspire to 
produce a S. pole at B, anda N. pole at A. And, 
to add a further proof of these statements, if a cur- 
rent were to be sent round the armature from eome 
external source so as to magnetise it as we have 
indicated, obviously the machine would run back- 
wards as a motor. 

72. The Siemens machine armature consists of 
& cylinder on which the coils are wound over the 
top, across the ends, and underneath the bottom. 
Let A B (Fig. 19) represent one of these coils, N 
and S being the fiel ets. It is evident that 
when the coil is in the position shown, lines of force 
are being neither added nor subtracted, conse- 
quently there is no E.M.F., and at this point the 
current is reversed. C and D are, for reasons before 
given, the positions of maximum E.M.F. These 
remarks apply to the Edison and Weston 
machines. 

73. In Lontin's machine we have what has been 
termed a pole-armature where the coils stand out 
radially from a rotatory centre, as shown, being 
wound on soft iron pins (Fig. 20). N. and S. are 
the field magnets. hen the coils are in i 
A B, the magnetic condition of the pins is being 
changed at the slowest rate, indeed, for an instant 


there is no change whatever, and in this position 
the current is reversed. In positions C and D the 
magnetic change is being effected with the greatest 
rapidity ; consoguaniiy, in these positions, we have 
the maximum E.M.F. These remarks apply 
to Siemens’ alternating current machine, also to the 
Wallace-Farmer machine. 

74. Machines may be broadly classed into thoee 
which can work without iron in the armature, and 
those which cannot. To the former class belong 
Siemens continuous current and alternating cur- 
rent machines, as also those of Wallace- Farmer, 
Weston, and Lontin. To the latter class belong all 
machines in which the coils are lapped rounda 
ring, such as Schuckert, Brush, Gramme, Biirgin, 
and Maxim. Iron increases the effect in all 
machines, but is a source of loss in that a consider- 
able amount of work is done in heating it. Inthe 
sixteen-light Brush Machine the iron of the arma- 
ture gets so hot with a twenty-minutes’ run, that 
the naked hand cannot be placed on it. This heat 
is due to the rapid changes of magnetism in the 
iron core. There is every reason to believe that 
the machines of the future will have little iron in 
their armatures. 


75. In consequence of the sof:-iron cores not 
taking up the magnetism instantly, but requiring 
some time for their full magnetisation, it is neces- 
sary to let the rotation go on through a certain 
angle determined by the retardation of the mag- 
netism of the cores before taking off the current. 
For this reason the brushes will not be placed 
exactly in the position indicated at A and B (Figs. 
18, 19, 20), but will require to be moved round in 
the direction of rotation. The amount of lead 
given to the brushes depends on the amount of iron, 
shape of coils, &c., and increases with the speed of 
the armature. The brushes are in the beat position 
when there are least sparks at the commuter 


RAILWAY SIGNALS. 


[20520.]—I HAVE no more to say, but shall be 
agreeable to take a summing-up of Mr. Manock’s 
system, and the system given by me, from Mr. 
Stretton, provided both gentlemen care for the 
step. This gentleman's decision for either system 1 
il] regard us final. H. Stooke. 


Sgrr. 22, 1882. 
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SATURN'S SATELLITES. to flatten at the poles, and become proturberant at 
the equator. At length, with ever-increasing 
rotational velocity, the centrifugal tendency at the 
equator became equal to the oentral attraction. 
Then, as further contraction took place, an equa- 
torial belt of matter was left behind as a rotating 
ring. This, through the infiuence of external per- 
turbations, was broken, and all its matter gathered 
in a globe destined to becomea planet. The great 
mass repeated the process of ring-making, and in 
the course of time all the planets of our system 

come successively into existence. The sun 
remains to-day the residual mass, and testifies to 
the gaseous condition of that primeval matter out 
of which the planets sprang. The sun then appeals 
to our intelligence and seuses as the historian of a 
past inconceivably remote. But we must trace the 
further history of one of the planetary masses, like 
the earth. On its own part it detached a ring, 
which became our moon. It was then too far 
cooled to detach another ring, as Jupiter, a vastly 
larger mass, had done. 

It had begun to pass from the fire-mist stage to 
the condition of a molten globe. Drops of mineral 
rain descended to the centre, and a liquid 
sphere came by degrees into existence. Thus 
it grew until the fiery clouds were ex- 
hausted. The sun was even now shining on 
the molten self-luminous earth. But it continued 
to cool. Next in the order of events was the 
formation of a solid crust over the terrestrial sur- 
face; but it remained ata glowing temperature. 
In the course of further ages, the vapour of water 
began to condense in the upper regions of tho 
heterogeneous atmosphere. All the water of the 
ocean still existed there as invisible gases. The 
forming clouds thickened to a dark pall. Sunlight 
was excluded, but the gleam of the fervid rocks 
was reflected from the vault of the watery cunopy. 
Rains descended, lightnings blent their light with 
the lurid glow of the burning orust, and responsive 
thunders reverberated through all the vault of the 
clouds. The rainy torrents struggled towards the 
earth; they reached tho fiory cruat, and, after a 
prolonged conflict, gained possession, and covered 
the earth with a film of ocean waters. In these 
waters was waged à long conflict between the 
forces of chemistry. Beds of sediments were 
thrown down. When a quieter time arrived 
humble plant forms were seeu in existence. A new 
twilight dawned as the clouds became exhausted, 
and at length the sun shone again full on the face 
of the darkened planet, and penetrated the depths 
of new-formed ocean. The records of these times 
are preserved in the forms of the enduring rocks. 
Geological science has taken up the theme, and on 
the pages of the text-books may be found the con- 
tinuation of terrestrial history. 

I think these brief notes of Prof. Winchell's dis- 
course state in the skeleton form the accepted view 
of the origin of the planetary bodies of the solar 
system; but what was the origin of Sirius and of 
those other great suns, an idea of whose immensity 
has only asit were recently been grasped by modern 
science ? 

Trenton, N.J. J. O'S. 


minor: iagram from his 
data, but so far from his long tables peng por 
required, I had constantly to refer to them. us 
Mr. Marth, on a partioular date, informs us at 
10 p.m. Tethys would be 4 hours past conjunction. 
Referring to my diagram, I saw instantly his 
position without calculation or reduction ; bat I 
could not have constructed tho diagram witbout 
such data as Herr Marth furnished, nor could I 
have used it afterwards, excepting by the same 
guidance. I hope the same kind assistance will be 
given us this year, and if so will send a copy of 
my diagram to the editor, who will please himself 
about reproducing it. I do not think he will. 
Meanwhile, I have no data at hand for its pro- 
duction. E. Holmes. 


PROF. WINCHELL ON THE ORIGIN OF 
SHE SOLAR SYSTEM, 


20522.)—I Have no doubt that Prof. Winchell, 
of Michigan University, is well known—at least, 
by repute—to many of your readers, and as he has 
recen ily delivered a series of popular lectures before 
the Martha’s Vineyard Institute on the origin of 
the earth and the solar system, I thought your readers 
would like to peruse his opinions, especially as I 
dee some of them take a great interest in Mr. G. 
Darwin’s views of lunar evolution. Prof. Winchell, 
in commencing his first lecture, referred to the sub- 
ject as being seemingly too vast and too difficult 
lor human intellects to discuss. He, however, went 
on to point out that we have reason for believing 
that the general tenor of events has been the same 
in ages long past asin modern times. The forces of 
nature have not changed, and their modes of action 
must be admitted to be the sam» in all ages and ia all 
regions. We may, therefore, gaze from the emi- 
nence to which science has lifted us, upon the 
stream of passing events; we may look onward to- 
ward its final issue; we may look backward to- 
ward its sources. Thus the most familiar pheno- 
mena and the most commonplace events possess 
a profound significance; for they indicate ten- 
dencies and bearings of the course of terrestrial 
history, which point towards the conditions of 
things in the remote past. Thus many indications 
lead to the conclusion that the surface of the earth 
was once ina heated condition, and that a process 
of cooling has taken place. The very stones which 
live our beach were hardened and vitrified by heat. 
Thoy came from the vast formations of granite 
and syevite and schist which underlie a large part 
of New England, and which, though once fresh 
den-vediments, have been hardened and crystallised 
by beat and other agencies. Wherever the basaltic 
column builds its wall of palisades; wherever the 
broad sheets of ancient lava, emptied through deep 
fissures in the solid earth, overspread their 
thousands of square miles, as along the Pacific 
slope of our own country, there are proofs of an 
ancient heat which sufficed to fuse the very rocks. 
From those times to these a great subsidence of 
surface temperature has occurred. The world has 
been cooling; but the heat is not extinguished. 


THE MOON AND THE WEATHER. 


(20523.])—-THE statement of Sir William Thom- 
son on this subject must be taken with the pro- 
verbial grain of salt. So far from careful investi- 
gation baving proved what he says it has done, the 
results have rather been in favour of the opposite 
abel are ae ce eee does ave the 
: : weather. er influence, however, would seem to 
„ and measurement, let it be added, | be very feeble, and constantly liable to be over- 
ù y the induction from the data cited, by | oome by stronger forces. Hence the difficulty of 
thowing that the measured aggregate of heat | tracing the effects that are really due to her action. 
received by the onrth annually, from all Mr. Gardner is getting into the right track in 
ie is less than the total radiation. Thus putting popular sayings to the test. I cannot rid 
dit cooling process continues. From what con- | my mind of the idea that there must be a founda- 

ition of the world’s matter did the cooling | tion of truth (be it ever so narrow) in some of these 
poci We conclude that there was a time « superstitions,” and I regard it as a very im- 
whea all the rocks were molten, and the whole portant function of the weather watcher to examine 
earth was a molten sphere. Was this the beginning | them carefully. 
pel sip of cooling i- No rasoi ma De J. A. Westwood Oliver. 
or assuming it. At a temperature higher terrace 4 
that which fuses, all matter is capable of * Bellevue- » Springburn, Glasgow 


Volatilisation, What prevents us from concludi 
(20524.]—I Tax if Mr. Gardner, p. 40, would 


that the great globe once existed at tha 
but covsider the real inwardness’’ of this 1 
er 


higher temperature which held all its substance in 
he would lose some of his faith in old wea 


the condition of an incandescent vapour? But if 
the matter of the earth once existed as a vapour, 


The Northamptonshire saying that ‘‘ Saturday’s 
change was never good, and Sunday's change is 
sure to bring a flood.“ was coined by those who 
would have been puzzled to explain what is the 
exact meaning of the word change in this con- 
nection. It is not unlikely that if Mr. Gardner 
started to find out what this wonderful ch ange 
is, he too might view the question in somewhat the 
same light as the ecientists, The popular idea 
was, and to a certain extent atill is, that 
the moon’s changes ooour suddenly as 
it were, much in the same way as the lantern 
operator changes a slide. It is just because those 
who have attended a popular lecture on astrouomy 


ey are bound together by so many 
Common conditions that the strongest presumption 
exists that they have had a common origin and 


on ‘ 

Conceive, then, the whole mass of the solar 
syeten—planets, satellites, and san—as existing, at 
a very remote period, in one mass of fiery vapour. 
We cannot affirm that even this was the remoteat 
condition, but we may assume it as a starting-poiut 
im a process of evolution. It was a mass of matter 
paly ted, and was in a state of rotation. 

t radiated its heat into space; it contracted, and 

J virtue of a physical principle its rotation was 

as its diameter diminished. It began 
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kaow better, that the idea of the moon infl uencin 
the weather is ridiculed. It was an article of faith 
with an old aad deservedly respected writer on 
gardening subjects, that the weatheralways 

with the moon, bat he allowed two days each 

of the date pu down as the time of the technical 
t“ change.” That, it will be seen, accounted for four 
of the days between the phases, and as the days of 
change themselves were to be taken into the rechon - 
ing, it would have been strange indeed if his theory 
had not been borne out by facts, for the weather 
changes and so do the phases of the moon, 
but there is not a particle of proof that one 
is in consequence of the other. The idea, how- 
ever old it may be, is merely a beautiful ex- 
ample of the post hoo, Pgh ll i da hoc ” 

0 


e of argument, whi not 
8 in these days of board schcols, 
even amongst those who are su to 


be the uneducated classes. I note Phat Mr. 
Gardner speaks of the barometer having a total 
fall of 160°, but I cannot attempt to solve the 
riddle, even by suggestion of a printer’s error, for 
it is impossible to lake any feasible explanation 
of such a blunder. The barometer has nothing 
to do with degrees, and a fall of 160 on 
the thermometer is happily unknown in this 
country. Mr. Gardner, see, very unwise! 
ventnres on a prophecy for about the 7t 
and 27th of next December, but he does not specify 
any locality for his wind and rain. Surely he 
does not mean all over that comparatively 
small piece of Jand known as Great Britain. Mr. 
Gardner will, I trust, excuse me when I point out 
that he has not yet learnt the very first rudiments of 
‘Sweather-ology.”” There are some thousands of 
so-called residents of London who, obliged to 
reside at some distance from the scene of their daily 
laboure, are fully aware of the vagaries of that 
fickle jade, Weather. It has often happened in my 
experience to have a persistently wet day in the 
city, and to find on my return home at night that 
it was necessary to water the garden which had 
been exposed to the fall glare of the sun all day, 
and yet the distance has been less than ten miles 
from St. Paul’s. What sort of effect is the moon 
sup to exercise over such weather as that ? 
The prophet who has, as I learn from a letter in a 
recent number, gained so much honour in his own 
county, must be a close student of local meteoro- 
logical influences, for itis not so many miles from 
Westmoreland to the east oost of Northumberland, 
and yet the records of rainfall show that it is im- 
asible the same weather can have prevailed in 
both districts. Sir W. Thomson's verdict that if 
there is any dependence of the weather on the 
phases of the moon, it is only to a degree quite 
imperceptible to ord observation,’’ 1s demon- 
strably and irrefragably true, and any coincideaces 
which may lead to a contrary belief are coinci- 
dences and nothing more. There ir one nia 
of escape for the lunar weather-prophets, and that 
is, they can suppose it is a different moon one sees 
at Torquay to that which is visible at Yarmouth. 
Such a suggestion is, I venture to think, quite as 


likely to be true as that which attributes ges 
in the weather to the influence of the moon. 
Nun. Dor. 


VEGETARIANISM. 


(20525.]—I mave just returned from my holidays, 
and see Dr. Edmundsa's letter (20377) on “* Vegetari- 
anism.” I, as a vegetarian and a medical man, am 
very much pleased with that article, and only wish 
the rest of the medical profession would tteat‘us 
with as much fairness. I wish to call Dr. Edmunds’s 
attention to a few points. Most vegetists simply 
dislike to take animal life; they use animal 
products so long as life is not destroyed in procuring 
them. Certainly iu the ogg there is potential life 
if put under proper conditions. Again, the cheese 
may contain ova which would form ts if they 
were left alone. Man cannot help taking life—eat 
what he will, or drink what he will. Every pleco 
of lettuce I cat may contain a paradise of small 
animalcula, and every drink of water I take may 
kill thousands of small bodies which are living 


there. 

We object to taking life when we can live with- 
out doing so. In the struggle for existence the 
weakest must die; and if 1 find a rat or mouse 
eating my corn then I kill it without the least 
remorse; I know it is only eating my oorn that it 
may live, but then I want to live too, and, as we 
cannot both eat the corn, then 1— the s 
kill the weaker. I am a vegetarian because i find 
I am a great deal stronger and healthier on such 
food. I have adopted it for health reasons pgrely. 
My whole structure shows I ought to be a vegetist, 
and it also suite my natare. e long habit of 
flesh-eating by our foreparents may give us a ten- 
dency to be able to digest flesh ; but I should think 
—as our organs have not changed—that a pure 
vegetarian dietary would be better. We vegetists 
wish to destroy the animals, and put higher animals 
in their places—viz., men. We wish also to im- 
prove the stamina of our present race, and to 
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abolish sickness, disease, and premature death, as 


much as possible. 


Dr, Edmunds speaks of our rivers and seas not 
Now this is only because they are 
at present, of three kinds 
of seaweed that are eaten on the coast of England, 
and these I got to know of from working ee 
ve 
to tern our attention to our sea - Costs, and po 
uce 


a tood. 


not oultivated. I know, 


As the population goes on increasing we sh 


duce feed on them. Why should we not pr 


food at the depths of the ocean as on land—are not 


the conditions favourable ? 


Animal food, especially if taken in much quan- 
tity, is productive of a very great deal of diseaso. 
We can trace its work from a simple bilious attack, 
on to rheumatism, gout, calculus in bladder, gall- 
atone, cancer, disease of kidneys, disease of heart, 


and apoplexy. 


I caunot quite understand how it is that sleepless- 
ness is produved by a vegetable diet. I find that | than 
since I have been a vegetist that I can sleep a good 
deal better. I know that this summer I bave slept 
a great deal better than last; I was not a vege- 


tarian last summer. 


Vegetism also produces a dislike to alooholic 
drinks, and it is a very uncommon thing to know a 
vegetarian who takes his glass of wine or beer 
The same with tobacco; very few vegotists 

They find that these babits do not suit 


dail . 
smoke. 


their simple tastes. 


I must thank Dr. Edmunds again for his cour- 


teous letter, and trust it will help to give us a fair 
field and no favour. 
T. R. Allinson, L.R. C. P., &o., 
Hon. Seo. London Food Reform Society. 
2, Kingsland-road, E., September 12th. 


REMARKABLE STEAMSHIPS. 


[20526.]—THE article under this head, quoted 
(p. 6) from the SA ipping Gazette, reads very much 
should be glad to have the | says :— 

“I have had considerable experience both as a 
rider and also of observing others who make use of 
the bicycle, both as means of exercise and in the 
capacity of racing. I also hold the post of honorary 
surgeon to one of the largest clubs out of London. 
Numbers of bicyclists in my own club and also in 
neighbouring clubs have consulted me as to their 
chance of becoming affected either with hernia or 
i ve always been be Abi ae in 
y have 

in not 
3 „ 

of undue ex or ce 

or olimbin * the tendency 15 
to the coming down of the rupture. I have seen 
a case of this where a competitor had to be lifted 
I returned the hernia without 
any difficulty, but he was violently sick. Also a 
as a well-titting 
truss can be kept in position without any difficulty. 
to be affected with 


like romance, and 


opinions of some of your correspondents on the 


statements made. The engines of the first-named 
vessel are, I see. to make 350 revolutions a minute, 
which seems rather a high speed for anything of 


the kind used for propelling ships, es as 

they give a velocity of the wheel’ satel to 

45 miles an hour. Tne engines have the . 
w. 


poor cylinder within the lower pre 

said to prevent condensation, though it is not 
clear how it can do that, so far as the larger cylin- 
ders are concerned. The vessel is, I see, only some 
512 tons in builders’ measurement; and the 
Yankees can drive such a ship at a of 25 miles 
an hour acrose the Atlantic, they will, undoubtedly, 
cause a revision of some time-honoured theories. 
The second vessel described is, however, the greater 
curiosity, for she is not twice as long as she is 
broad, and is apparently to be carried on wheels,” 
for that is what the spheres which are to roll over 
the water amount to from a mechanical point of 
view. From the rather meagre description furnished 
4% is impossible to gather much information|; but, so 
far. it seems to be a resuscitation of a very old in- 
vention. The hull of this vessel is not intended to 
touch the water, and it will, no doubt, be so con- 
structed as to be unaffected by the wind; but how 
is not explained. If theee devices are not the out- 
come of vivid imagination on the part of American 
newspaper reporters—for that is the real origin of 
the article—we may well wait in astonishment for 
a realisation of these grand schemes. It is gene- 
rally conceded that the Old Country is ‘almost 
played out: but, if the Yankees can succeed in do- 
ing what they propose, we shall have to take a back 
seat in what is supposed to be an art peculiarly our 
own. Glasgoviensis. 


TRIOYCLES WORKED BY GAS. 


[20)27.J—I THoverr my humble disclaimer of 
mechanical knowledge would have vented such 
a critical reply as that of Nun. Dor.“ (20466). 
I arrived at the idea that a gas tricycle was : 
dle in this way. A mixture of -gas and air, 
exploded behind a piston, furnishes power, as ma 
be seen in hundreds of places. A mixture of ligh 
petroleum vapour, as is too well known, explodes 
also, This can be proved easily by putting a few 
drope of the liquid iato a wide-mouthed bottle, 
turning it round so as to cover the sides and apply- 
ing a light. The mode of saturating air or other 
gas with petroleum vapour must have been patented 
in twenty ways. A chamber of light metal is filed 
with sponge, lamp-wick, or anything which will 
absorb the liquid and present a large wet surface 
to the air, which is being driven or drawn through 
it, emerging 0 loaded with vapour as to ignite 
when a light is applied. This method may be seen 
in use to furnish gas for illuminating purposes, 
and bas been discussed frequently in your columns. 
If, then, it becomes possible to carry a store of 
condensed gas, is it not also possible to apply this 
to the propulsion of a vehicle, whether tricyvcle or 
any cycle: That it preeents grave difficulties, I 
have euficient mechanical knowledge to see. When 
it dawned on the brain of some wild schemer that 
it Was possible to apply steam-power to locomo- 
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ave occurred to him 


Liquid gas can be carried 
oper gas form and exploded, 
roblem waiting for am answer. 

piod to a locomotive, as it is to a standin 


petroleum, or any 

iato atmospheric air, and 
mixture. 
sell at about ls. 6d. per 
atmospheric air it wou 
means of ascertaining. 
and the loan of a 


arnishin 


satarate, I 


as sowing-machines, &c., eould not 
places distant from a source of coal-gas. 


BIOTOLI AND TRIOYOLE RIDING. 
20528.]—I SER some of your 


aski 
paused by bicycle and tricycle riding. 
answers have ap 


more risk of injury than in walki 


to do with it. Strainin 
speed will surely affect 
prove the stro 


steady riding of the tourist. 


varicose veins. I 
giving my opinion. let. Those who 

a hernia should be extremely careful 
themselves, as I fin 


off his machine. 
truss should constantly be worn 


2nd. Those who are likel 
hernia should observe the above 


unnecessary), as there is a distinct pred 
in some persone. 3rd. As to bicyclists and tricy- 


by the use of either the bi or tri order. 


numerous instances, more or less severe. There is 
also another disease which is not mentioned by any 
of your correspondents—e.g., varicocele. I have 
known this brought on or aggravated in a few in- 
stances by long constantly repeated, on 
either machines or in This disease is far 
more common than is at preeent pure rte | still, 
Ido not mean to that it is ca by the use 
of the bicycle only w undue exercise is taken 
for great distances; but when present it is cer- 
tainly made much woe if the person so affected 
takes an undue amount of exercise, but not so 
under any moderate amount. As to whether the 
bicyele or tricycle is most likely to cause rupture, 
or, if present, aggravate it, I should think that the 
tricycle is the most likely, owing to its more open 
structure as compared with the bicycle, and also 
to the different action required the muscles. 
But, taking the exercise as a whole, in moderation 
it is perfectly safe, and the good derived from it 
speaks for itself when we look at a collection of 
bicyclists making their way along the country 
roads, looking, without exception, as jolly and in 
as perfect heaith as anyone could wish to be; and 
in truth they are, on the average, the healthiest 
set of athletes in existence.” 

Dr. Creswell, of Birmingham, writes :—‘‘ Mr. 
Westropp is quite right in supposing that his racing 
friends are suffering from varicose veins through 
bicycle - riding. fast riding it necessarily 
follows that the veins of the lower extremity are 
filled faster than the saphena can empty them, 
and as racing men are of necessity much on the 
track, even when not actually competing, it 
follows that a permanent over-distension of the 
veius ensues, which will often in these cases be 
found well marked as far up as the saphenous 


Cre ler 22, 1582.) 


tive purposes, I don’t doubt but that the Nun. 
Dor. of that period said it was a pity the pro- 
ser had not been a m o, for then it would 


that such and such an ob- 
jection existed, and that the water and coals must 
be carried, and so on; but eventually it was done. 
3 into the 
ucing power. 
Can this be ap- 
engine f 
E. Thomas (20467). I mean bengoline, light 
other pane capable of diffusing 
an explosive 

he ordinary light petroleum used to 
on; what amouat of 
have no 


A few shillings ded 
gas-engine, would 40 more 


ndents are 
for information as to whether any injury is 
everal 
(p. 21, for instance), and I 
think it will be clearly understood that there is no 
: or ranning— 
that is, if common sense is allowed to have anything 
every nerve to get up 
o weak and won't im- 
; but there can be no harm in the 
I clip the following 
opinions from the Lancet, which give the arguments 
pro and con., and may be of interest to your 
readers Dr. C. W. Robinson, of North Bhields, 


recautions (with 
the exception of the wearing of a trusa, which is 
osition 


clists suffering from varicose veins, they are few 
and far between, and the malady is seldom caused 
It ie most 
noticeable in those who do any large amount 
of running or walking, and in this faction there are 


lamps and partake cf refreshments, 
ane through at 4.30, anda call made at 


opening itself. Sach a condition may, of courte, 
happen to men of weak fibre who only ride mods. 
rately, and is naturally incidental to 

riders as well as 1 pees With reference to the 
statement that Mr. Westropp knows some 


suffering from hernia who 1 with their 
trusses when riding bare aie it is only necemary 
to suggest that if he is surgical adviser, he 
should inform them of the urgent need of ther 
truases being worn at all times exoept when lyi 
down, since even tricycle-riding can hardly bea 
good alternative for trust- wearing.“ 

Another correspondent says: ‘‘ Whilst on the 
subject of bicycle-riding, it may be interesting to 
some of your readers to be informed of a peculiarity 
which occurred to me some years ago, when prac. 
tising on the then newly vented machine, It 
was this. When I became tolerably expert at tha 
exercise, I invariably noticed, after being at it for 
about twenty minutes, that my left thigh swelled 
rare hee Aa much so that my trousers were 
distended to the utmost, without my feeling an 

ain whatever. I thought it prudent, however, 

iscontinue the recreation, which I was very fond 
of, and so cannot “ay whether a similar result 
would happen with the improved bicycle now ia 
use. I may add that I am a fair athlete, a good 
5 ae Ser a great gsal; but in none ot 
ese pursui ve I experienced even a tendeny 
to the discomfort above mentioned.“ 

I think one may safely say that in bicycle o 
tricycle-riding there is no more risk of injury than 
in any other exercise, provided always that due 
precautions are taken not to strain. 


Coventry Rotary. 


THE LONGEST DAY’S SOCIABLE 
TRIOYCLE BIDE ON RECORD. 


(20529.]—I sp you the following ac 
taken from the Walsall Observer, of the ee 
day’s sociable eee ride on record. I think there 
can be no doubt that at an early period a * sod- 
able tricycle” will be considered as indispensable 
a 8 in every household as a pianoforte, 
an n of much more healthy enjoy- 
ment :— 

On Tuesday, August 22nd, at 12.5 a.m. Kony 
W r. John Hawkins, jun., captain 
the W. and D. E. T. C., accompanied by his wife, 
on @ sociable tricycle, made by Messrs. Baylis, 
Thomas, and Co., Coventry, also another gentle- 
man, & mem of the club, on a 50in. Na. 
“ Excelsior ” tricycle, started lor a ran to Loado 
and Uxbridge. The roads were everything tut 
could be desired, and the wind favourable. Co- 
ventry was the first stop, which was reached at 
3.17 a.m., being 3 hours and 12 minutes fros te 
start. Half an hour was spent here for refreb- 
ments, which the party carried with them. The 
next stop was Daventry (48 miles), for breakha 
at the Saracen’s Head“; after which short calls 
were made at Towcester, Stoney Stratford, aad 
Hockliffe, anda stay of two hours, from four to 
six, at the Saracen's Head, Dunstable, for dinner. 
St. einen 1 at prn o’clock, when the 
gentleman on the single tricycle parted company, 
taking his way to Uxbride, where he arrived at 
11.30, after losing his way, anda ride through the 
heavy raiu, which commenced after leaving St. 
Alban’s. One hour was spent at the Crystal Palace 
Hotel, St. Alban’s, by Mr. and Mrs. Hawkins, when, 
after filling, trimming, and lighting up lemps, a 
start was made at eight o’clockin a heavy down- 

ur of rain and head wind—it having sope 

arnet was reached at 9.30, where it was decided, 
owing to the rain, to stay the night at the Old 
Salisbury Hotel (B. T. O. house). Distance, about 
113 miles; time on road, 214 hours; riding time, 
143 hours; weight of 1 
Next morning a run into 
breakfast.—On Thursday, August 24th, at 12.15 


m. (mid-day), the return journey was commenced 
m London by Mr. and Mrs. w ki on the 
sociable. Starting in the rain, which had been 


coming down during the night and the pari 
of the morning, and with heavy roads to ut 
being well protected by Gossamer 5 it 
was determined to see what could be done in bad 
weather and on heavy roads. Barnet was reached 
at 1.15, and dinner en of at the Old Salisbury 
Hotel, which occupied until 2.35. St. Alban's was 
passed through at 3.40, Dunstable at 5.30, and 
Hockliffe reached at six o’clock, where tea was had 
at a friend's house. From herea ran was made to 
Stoney Stratford, which was reached at eight 
o'clock, and one hour spent at the Foresters’ Arms. 
Leaving again at nine o'clock, the Pomfret Arms, 
i 5 was nest onpas at, from 10.15 antil 
eleven being spent there. When continuin 

the night, except for short stops to trim and veil 
Coven was 


a : tone- 
ridge, and again at the Three Horse Sd 


' : oes—Smal] 
Heath being next reached at eight o'clock, where 
breakfast was had, and a stay made until ten 
o'clock. 
which was reached at 11.30 (Friday midday). Dis- 


A final stage was now made to Walsall 
tance, 120 miles; time out, 23} hours; riding time, 


a a ðê r 
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out then; but why should they not be whenever 
there is a possibility that the signals are not dis- 
tinct? In clear weather Sykes’s system seems to be 
as ect as we are likely to get semaphore sig- 
nalling; but it is surely not up to the wants of ¢ 
19th century later days, and will probably perish 
when the electric system is brought into use. 
There is no mechanical difficulty, there cannot be 
any electric difficulty, in indicating the state of the 
road right under the nose of the driver as it 
and, sooner or later, some such system m 
be adopted. I have been amused in looking over 
the recent liste of patents to find that a n of 
embryo inventors have wasted their money in apply- 
ing for patents on such invention as “ the en sine 
in passing over the metals depresses a lever which 
strikes a gong.“ Many pounds have been thrown 
into the coffers of the Patent Office over that idea— 
if it can be called an idea, and the first loss it is to be 
hoped is the last, for certainly no railway company 
would pay royalty for such an invention, whi 
almost as old as railways themselves. Sir David 
Salomon’s idea, and some I saw at rel pane 
alace Exhibition, were much better (I eve 
they have been fully described in these columns) ; 
but as they involve the adoption of a central insae 
lated rail, I am afraid there is little chanoe of their 
being adopted. I hoped that some of those gene 
tlemen who exhibit so absorbiag a desire to learn 
the numbers and weights of locomotives on our 
principal lines would have favoured us with theie 
views of railway signalling, which is of far greater 
importance; but unfortunately, like the drivers; 
they apparontiy have nothing to say, and we can 
only suppose that they view the existing system 
as the beat that could be adopted. 


hour, the percentage of slip not exceeding l} per 
cant. The great and sub:tautial improvement in 
the permanent way, of late years, permits a higher 
percentage of adhesion than formerly. One of the 
most important features shown in the tabulations 
is the quick steam -generating capacity of the boiler ; 
800, 900, or 1,000 h.-p. developed in the brief time 
of one minute may be expressed in figures, but the 
mind fails to gain any adequate conception con- 
ception of the enormous power. At 13dib. steam 
pressure, 300lb. or 338lb. of water will be evapo- 
rated per minute with a consumption of 40lb. or 
60lb. of coal; this requires a very rapid generation 
of heat, and its quick absorption by the water, 
Owing to the ge amount of heat which 
is absorbed by the water before it makes 
any pressure of steam, a less proportion of 
heat- units is required to do the work at high 
pressures than low, therefore the rate of - 
sion per minute will be less for the heating surfaces. 
In drawing fast and heavy trains on various roads, 
the greatest difficulty in making time has been want 
of steam. There are so many contingencies which 
may daily arise ef winds, storms, &c., that provi- 
sion must be made for a greater capacity than is 
required for ordinary occasiens. In observing what 
the train resistance woald be for the above-men- 
tioned train, about lllb. per ton, it must not be 
concluded that this would also be true of any other 
weight of train; the resistance of the same number 
and olass of cars increases in same ratio as the 
speed increases, and as we increase the tonnage 
number of cars the amount per ton decreases. 
Another important element of train resistance is 
the condition of the track. ete upon my 
instrument apparatus for mechanically determining 
the condition of the traek, it is found, even on the 
best roads, each mile cannot be in equal condition, 
owing to increased wear and quality of rail. On 
grades is this especially the case, and at stations 
where many trains stop and start. Experiments 
upon all classes of pass trains are too limited 
to give any reliable form for general use. 

o facts above noted ahow what an enormous 
increase in power is required with increased speed, 
the total for the train above described being only 
590 h.-p., at a speed of 38:3, while on a slightly 
greater falling gradient it was 818 se at 52°89 
miles. B. 8 


3 to the machine, which answered admirably, 
hill being ridden on the return journey. Rain 


West Bromwich, F. J. L. 


TER WORK OF FAST LOCOMOTIVES. 


5 of your readers may be aware 
that Dr. P. H. Dudley has fitted up what he calls 
a dynagraph car, by means of which he has tested 
the actual work accomplished by fast express loco- 
motives. At the recent meeting of the Master 
Mechanics Association, held at Niagara Falls, Dr. 
Dudley communicated a paper, in which, among 
other statements, I find that the resistance of long 
and heavy trains is said to be much less than that 
iven by the latest formulas. As the paper will 
be of interest to some of your readers, I 
make an abstract, with a request that Mr. 
or some other of your readers will kindly 
say whether the following is true:—‘' The Swiss 
and German locomotives are reported to carry from 
165lb. to 1801b. pressure as a rule, with exceptional 
ones at 225.” 
In his paper, then, Dr. Dudley said that the 
pea performance of the American fast express 
tive of to-day far exceeds what was thought 
possible ten years since, and we know from experi- 
ence that the improvements constantly being made 
will increase its speed for heavy trains. If the 
data in regard to fast ten and twelve car trains were 
all collected it would leave no doubt as to the ability 
tu run them 50 miles per hour, on nearly level 
roads, or five and six cars at 60 miles. Having 
drawn with my dynagraph car fast pi ae trains 
upon various roads, I present a brief tabulation of 
part of a trip, showing the performance of an 
locomotive upon a train composed of three 
8-wheel and six 12-wheel cars; weight, 250 tons; 
total weight of locomotive ready for the start, 
126,000lb., distributed as follows: Tender, 
54, 000lIb.; ine, 72, 000lb.; 48, 000lb. being upon 
the drivers, which were 6ft. in diameter; cylinders, 
Iin. by 24in.; steam-preasure gauge set at 1351b. 
The first column shows the number of miles; the 
second, the time of run in minutes and seconds; the 
third, speed in milos per hour; the fourth, velocity 
of the wind in miles per hour; the fifth, approxi- 
mate grades; the sixth, ft.-lbs. of work, shown by 
the dynametrical curve, in drawing the cars per 
mile; the seventh, ft.-lbs. per minute expressed 
in h.-p. ; the eighth, approximate calculated ft. 
Ib. of work required to move the locomotive itself, 
in h.-p.; the ninth, the sum of columns 
seventh and eighth. Column eight will vary with 
every locomotive, and could only be determined by 
direct experiment. 
It is not necessary to give this table; but I pick 
out a few of the figures, choosing those relating to 
parts of the journey where the line was level. 


Wun. Dor. 


THE CONTINUOUS BRAKES RETURN. 


1205 32.]—Rerereme to Mr. Stretton's letter (No. 
20446, Vol. XXXVI.), 1 find that no mention is made 
ot the Great Eastern Rail way's removal of theSmith’s 
Vacuum Brake from three engines this year (Nos. 
275, 283, and 300), and replacing it with the Wests 
inghouse. Also their train fitted with Barker's 
Automatic Hydraulic is disconnected and working 
on branches. H. 8. P. 


THE MEKAESKI OOMPRESSED-AIR 
TRAMOAR. 


(20533.]—Tm Mekaraki tramear, which has been 
running very suocessfally in Nantes for several 
years, is about to be introduced into London, the 
route chosen being from King’s-cross, via the Cale- 
donian-road, to Holloway. The road will taniy, 
test the merits of this system of locomotion, and 
it is successful wo may shortly see a great chan 
come over the whole of the tramoar traffic of the 
metropolis. 

In his paper, read before the British Association, 
Sir F. Bramwell gave a general description of the 
Mekarski car; but, so far as I can find, did not state 
the weight, which, considering that it carries 
engines and several reservoirs for air, which must 
necessarily be fairly E 5 is a rather important 

int. According to Sir F. Bramwell, the automo- 

iles,” as he calls them, are under the most complete 
control. I found (he says), after a very short 
observation, that I oould drive without any diffi- 
culty, and, as a matter of fact, they stop to pick up 
and set down passengers just as a horse tramoar 
would do. Nothing can be more satisfactory to the 
pemenger? and to the public generally than the per- 

ormance of these automobiles.“ There is no 
smoke, no smell, no puffing, no of steam. 
The exhaust air is let into a box between the 
engines, and from this escapes quietly just above 
the level of the road. The impression conveyed te 
the mind on first seeing one of these automo- 
biles is that an ordinary horse car has been 
allowed to run away down a hill of a sufficient 
gradient to keep the car in motion. The mode of 
working is to use the “battery ” only when on the 
level, and to keep the reserve“ fora bad bit of 
road, or for a rise over some bri which have to 
be traversed, and thus, although the pressure in the 
“ battery may be getting low when nearing home, 
the reserve is always there to aid over a diffi- 
cult place. The locomotive is able to make the 
journey out and home, 71 miles (that is at Nantes), 
without needing any repienishment of the air, but 
the ‘‘automobile’’—whith, on reaching the termi- 
nation of its outward journey, has had the ure 
in the battery lowered from 30 atmospheres to 
12 atmospheres (the reserve being intact) — 
takes a partial charge, raising the pressure in the 
battery to 22 atmospheres. At the principal depot 
the first pump compresses from atmospheric density 
to six atmospheres absolute, while the second draws 
from the first and compresses to 30 atmospheres 
absolute. On the arrival of an automobile 
opposite the depot it runs on s turn-table and is 
then driven into the filling shed. This is alongside 
the engine-house, and in the partition wall are 
fixed six sets of filliag-pipes with their stop-cooks: 
A certain quantity of the water is run out of the 
“hot pot, and, while this is being done, tho 


RAILWAY SIGNALS. 


(20531.]—I Ax rather surprised that so few of 
our correspondents have replied to my “ chal- 
enge,” if I may so name it, and rather disappointed 

that no drivers (who are really the persons interested 
primarily) have lent us the benefit of their criticism. 
have already expressed the opinion that twenty 
years hence the present signals will be relegated to 
the limbo of abandoned things; but just now that 
is only ap opinion, and the question is whether one 
position of the semaphore would not answer all 
purposes. By ‘‘one position,” I mean the 45°, or 
“clear,” the arm within the post being regarded 
as no position at all. By this arrangement you 
get rid at once of half the slack, through varia- 
tions of temperature, and as I think, also remove 
all doubts as to whether a signal is off or on.“ 
Mr. Stooke, who courteously replies on p. 595, gives 
us the recognised answer to my suggestion, that 
there would be delay in waiting for the distance 
signals, which in some districts would mean a 
serious loss of time. That I regard as one of the 
defects of the present system of signalling; there 
is no indication which would enable a driver to 
know whether he may come on full-speed or onl 
cautiously, and I think that in practice there would 
be very little diference with the arm within the 
post or put to“ on,” for in each case the driver might 
as the distant cautiously and be ready to pull up 
fore reaching the home signal. That he could do 
readily with the Westinghouse brake. The sug- 
gestion I have put forward does not involve any 
radical change at all, when you come to think of 
it, for it only obviates the 90° signal by abolishing 
it, and leaves the 45° as the clear, just as it is now. 
The advantage would be that it does away with the 
necessity for allowing for compensation as regards 
slack, at least to the extent now requisite. ith 
line clear the semaphores would be put out to 45°, 
or thereabouts; with line blocked the arm would 
be within the post, and, in the absence of a signal, 
the driver would receive an order to stop or to 
come on cautiously, just as it is at present. This, 
however, is a mere detail, and does not touch the 
revolution which may fairly be expected shortly in 
railway signalling. I must, however, join issue 
with Mr. Stooke about the arm within the post in 
foggy weather. No doubt, an arm projecting from 
a post is in foggy weather more detinite than a 
mere post; but, looking to the Hornsey seared 
contend that in foggy or even misty weather the 
coma oe are not justified in leaving so much to 
the drivers. I have a lively recollection of being at 
a London suburban station when the metals could 
not be seen as I walked on the platform, and the 
drivers called out to the signalman for instructions, 
saying that they could not see even the posts, let 
alone the semaphores. Of course, fogmen were 


to move the locomotive was 406 h.-p., so that the 
total power exerted by the locomotive was pro- 


calculation for engine was 443 (difference being 
produced by the wind, which in former case bad a 


take two ( highest apanas on down pacien 
At ninth mie speed 53°70, Wind velocity flve miles, 
own, the curve gave 319, the oalou- 

tion for engine 483; total, 802. At twenty- 
third mile, 53°70, wind 3, gradient 10ft. down, 
a gave 333; caloulation for engine, 462; total, 


In starting tho train, the locomotive, says Dr. 
Dudley, record la tension of 11,000ib. to 
12,000ib. for 100ft. to 200ft. of distance, then by 
i up the cut-off and other causes would re- 
duce to 2, 800lb. to 3,000lb. when the speed of 60 
miles per hour was attained in the fifth mile. As 
the speed increases the resistance of the air against 
the locomotive becomes greater, and more of its 
own power is required to move itself, and less can 
be used to draw the cars. The: increased ft.-lb. 
of work in the first four miles show less than one 
half of that required to overcome the inertia of the 
teain for the speed of 50 miles per hour. Inertia is 
an important element of train resistance, especially 
on local trains, as it limits the speed for short rans, 
and must be considered in choice of locomotive for 
the service. In starting a train the working ad- 
begion of the steel-tired drivers, on dry steel rail, 
is usually above 33 per cent. of the weight upon 
them, and reduces as the speed increuses, but in 
what ratio has not been ascertained by experiment; 

8 to 20 per cent. has been obtained at 59 miles per 
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compressed alr connection and the steam conveo- 
tions are being made. The connections consist of 
copper pipes bent into one or two turns of a helix 

so as to give some elasticity. These, by means o 

unions at their ends, are coupled to the fixed valves, 
and to the valves on the automobile.“ The 
valves are opened and the air is charged in while 
the steam is sent up through the water which 
remains in the hot pot.“ Six to eight minutes 
suffice for this operation, but ten minutes are an 
excess allowance. 

Sir F. Bramwell was enabled to take indicator 
diagrams from the engines and the pumps, and was 
surprised to find that as much as 82 per cent. of 
the gross indicated horse-power in the steam 
piston reappeared in the pistons of the compressing 
pumps, so that the friction of the engine, the power 
absorbed in working its condenser air-pump, and 
the friction of the compressing pumps, only 
amounted to 18 per cent. of the total groes indicated 
horse- power. e had no meana of obtaining 
diagrams from the engines of the automobiles 
themselves, and cannot, therefore, say what was 
the power given forth by the compressed - air 
engines. It would appear, however, from informa- 
tion given him, that the cost of working is somewhat 
Jess than that of horse-power, and, if this bo so, 
then on various grounds tho compressed-air rystemn 
is to be preferred. It is cleanly, it is trustworthy, 
and above all it does away with the fearful waste 
of animal life. 

As it is not possible to put turntables in the 

ublic road at King's- cross end of the proposed 
journey, it has been necessary to construct tho car 
so as to run either end first, and thus the long 
standing platform at the rear end of the Nantes 
“ automobile’ has been suppressed, and the 
passengers, who at Nantes stood on this platform, 
are in London to be carried on tbe roof. The 
engines also have been removed from the end of the 
under frame, and placed in the middle. The Board 
of Trade limitation of extreme width made it very 
difficult to obtain space for working the link- 
motion by means of eccentrics placed on a return 
crank; and Sir F. Bramwell availed himself of the 
extremely ingenious valve-gear of Mr. Joy, where 
the motion is obtained from the connecting-rod, 
and is, therefore, in the plane of the centre of the 
cylinder. 8. Q. 


SMALL DYNAMO-MACHINES. 


[20534.]—Tre other day I saw one of Mr. 
Patrick's small dynamo machines at work. Oao 
man, treading with his foot, was able to produce 
with this mechiue a current powerful enough to 
light four incandescent lamps of 10 candles each. 
The machine is neatly made, and strong, and 
probably good for the lecture - room or laboratory. 

This, and all the other cheap small dynamos now 
in the market, hes two field waguets with cast-iron 
oores, and a Seimens armature of the old typo. 
There are only two brasses on the commutator, and, 
as there are only two impulses of induction and two 
reversals of current for each revolution, all such 
machines must be made to run at an excessively 
high speed—viz., from 2,009 to 4,000 revolutions 
per minute. If, then, such a machine is wanted for 
the electric light, and run by steam or gas-power 
for any length of time at that high speed, the 
armature becomes greatly heated and injnred 
thereby. It is for this reason that, in Mr. Ludd’s 
amall dynamos of this type, a current of cold water 
is constantly circulated round the armature in order 
to keep itcool. But this artificial cooling of the 
armature, or rather the heating of the water caused 
thereby, results in a great loss of energy. Those, 
therefore, who want small dynamos for electro- 
plating, electric lighting, or other continuous work, 
and ran their machines by power, must havo 
machines with compound commutators, in which 
several reversals of current take place for each 
revolution, or in which the armature is made up in 
several sections. Such machines need not be driven 
at a speed higher than 1,500 revolutions per minute. 
Ere long there will probably be improved machines 
sold whose speed of revolution does not exceed 800 
turns a minute. T. W. 8 


THE EDISON INSTALLATION IN 
NEW YOR 


20535.}J—REFERRING to your article on this 
subject last week, would Sigma or some other 
electrician kindly explain what would be the re- 
sult of a leakage of current into the earth? I cut 
from an Americen paper the following, which 
appears to me to be largely dosed with the re- 
orter’s imagination :—“ A curious accident 
appened last week, more amusing than serious. 
It was noticed that horses passing through Nassau- 
street, near Ann-street, sprang as if frivhtened 
when passing over a particular spot. It atforded 
much amusement for the crowd which quickly 
gathered after the manifestations began, until 
somebody gueseed that the horses were gst- 
ting shocks trom leaks in the electric-light con- 
ductors, This proved correct, for the fuu ceased 
when the curreut was turned off. The investiga- 
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tion which followed showed that an earth current 
had been secidentally established between two 
groundinga—one through a loose cap on the end 
of a tervice-pipe to a house near the scene of the 
trouble, and the other through a light-wire at- 
tached to a gas-pipe in a building some distance 
away. The jarring caused by heavy trucks pass- 
ing the house con'aining the service-pipe with a 
loose cap on its ead caused intermittent com- 
munication between the ends of the conduct- 
ing rods and the iron protecting tubes in 
which they are placed. The latter, in 
direct contact with the damp earth, diffused a part 
of the current intermittently along the line, which 
is only 20m. or eo below the surface. At the spot 
where the horses were frightened was n sbort 
length of dry earth, around which the intermittent 
current passed through the animals when their fore 
and hind feet were on the dampearth. Horses 
seem more sensitive than men te the current, for 
experimenting with bare hands connecting the 
same spota failed to detect any current. The gal- 
vanometer, however, showed a feeble current—of 
seven or eight cells of a common battery. The 
accident was due to tho carelessness of a hurried 
workman.” 

Assuming this to be all true, can anyone explain 
why the current should leave the earth to enter the 
bodies of horses, and then return to the earth 
again? It roads to me vory much like an invention 
ot the enemy. I can understand, in the case of 
electric railways, where the current is conveyed by 
the insulated rails, horses may get a hock by 
stepping on the metals; but this New York case 
puzzles me. E. G. M. 


LEGAL REPLIES. 


(20536.]—Bovucut or Nor? (47912) — In this caso 
there does not seem to have been a complete oon- 
tract of sale. If one offer another a prico fora 
certain article, and that be accepted, although this 
is, in one sense, an agreement fur a sale, it is not 
in law a binding contract of sale, unless something 
inore be done by the parties. such as delivery of u 
portion or part payment. Even at common law, 
therefore, from the caso as stated, I think there 
was no sale ; but if the machine was worth more 
than £10, and there was nothing in writing, no 
action could be brought by tho Statute of Frauds. 
For these reasons 1 think the bargain fell through, 
and there is an end of the matter. 


Copynicut: Prorocrarn (47944).—Presuming 
the photograph to be registered, and to bear upou 
each copy the name and address of the proprietor, 
as required by ths Act, it would clearly be an in- 
fringement of the copyrigut to repreduce the 
likeuess for sale in any form whatever. 


LIQUIDATION (47962).—If the receiver or trustee, 
in carrying on the bankrupt’s business, uses the 
materials, he will be liable to pay for them, and so 
the quer ist will be safe. But, otherwise, the ma- 
teriais, being in the possession of the debtor at 
the time of his failure, would form part of his 
estate, unless it could be shown to be the custom 
of the trade in question that materials should be 
so intrusted to him by others —which raiees difficult 
points of law, and rests upon facts not stated. 


WILL: HRIR-Ar-LAw (47963).—The devise to B. 
vested the remainder iu him immediately after tho 
testator's death, aud therefore he could, and did, 
lawfully devise the property to his wife Mary. 
Presuming she died without a will, her heirs, and 
hers alone, are the persons entitled to the property. 
The fact that Jane, tho tenant for life, is not dead 
does not touch the question, as ahe had no power 
over the remainder vested in B.; neither has the 
eldest son of A. any claim, because his father, by 
a valid and well-drawn will, gave the property to 
hiason B. Property and posseasion are distinct in 
law, and B. bad the property in, though not the 

ossession of, the estate, which he gave to his wife 
ary, aud which must descend to her heirs. 


LIABILITY FOR INJURY: EMPLOYER (47969).— 
Under the Act of 1881 an employer cau ouly be 
made liable for injury arising through defective 
plant (us this would be) if the defect were caused by 
bis negligence, or that of his foreman or scrvant. 
Here there seems to be no evidence of such ne- 
gligence, as the van washired from a contractor. The 
querist can, therefore, only sue the contractor, 
basing his action upon the ground that the van sup- 
plied was not fit for the purpose. The amount to 
claim must depend upon the extent of the injury, 
at which I cannot guess. In actions against em- 
ployers under the Act, it must be first proved that 
notice of the accident was given within six weeks, 
and that the summons itselt was issued within six 
mouths after it happened. 

RArrxd: Crous-novse (47970).—Ae the elub- 
house in question would not come under the defi- 
nition of a purely scientific or literary institution 
within the inenning of the Act, I do not see upon 
what ground it can claim to be exempted from 
paying poor-rates, Ke. That it was never charged 


before is no argument; but tha question can be | work—lI shall be very happy to show it. 
terbury. — 


cheaply an quickly raised by appeuliuy. 


Sep ember 22, 1882.) 


Sxrr. 23, 1682. 


* 


REASONABLE WAA (47981).—T cannot see any - 
thing ambiguous in the usual clause as to wear and 
tear, and have no doubt that it applies to both the 
house and the fixtures therein. It seems to me 
that any other construction would be absurd and 
ungrammatical, aud I have never had so fines 
point raised before with so little reason. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall. 


SEPARATING SILVER FROM ALLOYS. 


[20537.]—THx following simple method of separ- 
ating silver out of alloys may be useful to those who 
dabble in photography and electro- metallurgy ; and 
as it forus a supplement to some replies which have 
recently appeared, you can possibly find a corner 
for its ineertion. 

The process is described by Herr Solthien :—The 
silver-hulding alloy or metals are dissolved in the 
Jeast possible quantity of crude nitric acid. The 
solution is mixed with a strong excess of ammonia 
and filtered into a high cylinder, provided with a 
stopper. A bright strip uf copper, long enough to 
project beyond the liquid, is next introduced, which 
quickly causes separation of pure metallic silver. 
ahe reduction is completed in a short time, and the 
reduced silver is washed, first with some ammoniacal 
aud then with distilled water. The more ammoui- 
acal and concentrated the solution, the more rapid 
the redaction. The strip of copper should not bo 
tvo thin, as it is considerably attacked, and any 
little particles which might separate from a thu 
sheet would contaminate the silver. The operation 
is 60 simple that it seems preferable to all others for 
such operations as tne preparation of nitrate of 
silver from old coins, &. Any accompanying gold 
remains behind during the treatment of the metal 
or alloy with nitric acid, chloride of silver (produced 
by the impurities HCl] in the nitrio acid) is taken 
up by the ammoniacal solution, like the copper, and 
is also reduced to the metallic state: and whatever 
other metal is not left behind, oxidised by the nitric 
acid, is separated as hydrate (as lead, bismuth) ou 
treating with ammonia. Any arseniate which may 
have pussed into the ammoniacal solution is not 
decomposed by the copper. F. N. B. 


THE BLUE PROCESS OF COPYING 
SKETCBRES. 


[20538.]—Ow page 305 of your last volume, Mr. 
F. G. Da Pont, of Wilmington, Delaware, gavo a 
description of his method of making astro. sketches 
with the blue process, but did not exploin the pro- 
cess he employs definitely. I have no doubt that, 
for making sketches of star positions, the process 
is an excellent one, as it is for other e and 
your readers may, therefore, be glad of the follow- 
ing detailed method: 

Put forty grammes of citrate of iron and ammo- 
nium, forty grammes of ferricyanide (red prussiate) 
of potassium, and one and a half pint of distilled 
water into a glazed stone jar, or into a bottle pro- 
tected by a coating of asphalt or some other black 
colour impervious to light, The mixture must be 
carefully kept from exposure to the sun or to bright 
daylight. When dissvived, apply the solution, ina 
place only faintly iduminated by artificial (yellow) 
light, by means of a broad camel’s-hair brush, to 
one side of sized paper, and dry the latter in the 
dark. Place the drawing, which should be made 
on transparent paper, upon the prepared ‘paper, 
face down, and cover it with a sheet of perfectly 
clean, rather thick, glass. The prepare paper 
itself should lie upon several sheets of soft paper, 
so as to be rendered sufficiently elastic to be pressed 
against the drawing equally in every place. Now 
expose the surface to the direct rays of the sun for 
fifteen minutes, or for twenty or thirty minutes, 
if the background is desired to be darker. Then 
remove the whole apparatus from the sunlight, 
take off the drawing, wash the prepared paper 
thoroughly with water, and dry it. The outlines 
of the drawing will appear white upon a more of 
less dark-blue background. Copies should only be 
made if bright sunlight is available. 


SECONDS PENDULUM. 


1 HAVE constructed a seconds pet- 
dulum, according to Mr. Warman’s Central Contact 


rinciple, copying di s figured 3 and 4, 0 
piven in the Ekoriun oof December 30, 


1881. 

So far as it hes boen a rate sc a 
tions up to the present time, the performan 
decided|y süperior to that of any wooden rod 
pendulum constructed on the usual principle; and 
it seems to not only demonstrate beyond a doubt 
the necessity for central contact with all wood rod 
pendulums, but to exhibit as conclusively the con- 
siderable effect of heat and of cold in the dilating 
und contracting of metals—at all events of 
and of brass. 

If Sir Edmund Beckett, or anyone else, would 
like to see the pendulum in action—as 8 ed toa 
very beautiful old clock of inlaid (marquetrie) 


6, Vernon - place, Can W. Pugh 
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WORK OF MR. CALVER’S 18} MIRROR 
MR. S. W. BURNHAM'S DOUBLE 


0 u" 
H, P = TUG : . 
H, and South Perfectly round.” „ 1823:00 


STARS, 8139 AQUILZ 59, 8248. 2 VUL- | Dembowski P = 3555 D=153 „ 1863-61 
PROULÆ, © 2545, © 2547, 3 658. B. A. C.] Dunér 5 = 313 7 n =153 „ 70°85 
6762, 6 CYGNI, © 2583. + AQUILZE, OX IZ = 332 6 = 1:40 8-64 

4 a TAa Perry P=3286 D=156 | 82°65 


387, O 2 395, L 2690, O 5 533, 8 64, À 
OYGNI, 8 367, O L 418, e EQUULEI, 
X 2741, f 68, 6 69, 61 CYGNI, STELLAR 
PARALLAX, PROPER MOTION OF 
1880 GROOMBRIDGE, £159, 8 74, fl 167. 


(7) 2 2583. ~ Aquile. R. A. 19-43, Mags. 6, 
6-8, 14 


AC was measured at the request of Mr. H. 
Sadler. 


CYGNI 363, 3 75, f 476, B 477, B 379,/ AB H. & South P = 1355 D = 1-95 Ep. 1823 70 

6881, B 277, 6 382, B.A O., 7983, 3 385. AB Dawes P 1245 D=183 „ 30°56 

[20540.]-—I THANK Mr. S. W. Burnham for his 3 N os 1 15 T = 592 S 5 5 
kind and prompt recognition of the work of Mr. | 4 C Pane P=3060 D=31'16 | 82-66 
Calver’s mirror in letter 20134. No doubt it is true, y = a Le 
as Mr. Burnham states, that a large reflector has | (8) O E 387. R. A. 19°44. Mags. 7 2, 8°2. 


rarely been tested in so severe a manner as I have 


tested mine; but the more I see of the performance A binary in rapid direct motion. 


of Mr. Calver’s handiwork, the more convinced I : o 1 see 

am that it only requires really fine atmospheric | Demboweki P = 52:5 D = ‘oval á = Ep. 1870:56 
conditions to enable his mirror to do, as Mr. Burn- | Dembowski P = 230 D = oblong „, 3˙73 
ham says, the very best work in the field of | Dembowski P = 17:7 D = 046 „ 767 
double - tar observation. This month I have had | Perry P = 165 D = 0°56 „ 82°69 


two tolerably good nights—the 7th and 8th, on 
which I made nearly all the measures given below. 
Many of them are Mr. Burnham’s own discoveries, 
and if my measures are approximately correct, 
several of them will, I think, turn out to be rapid 


(9) O 395. R. A. 19°56. Mags. 5:8, 6-2. 


Probable direct motion in this syatem, according 
to Gledhill. 


and interesting binary systems. It is unfortunate oe 4 = Sve 5 . . 
panthers are so few published measures of Mr. Of P m 11 0 D = 9 95 ” mae 
am’s discoveries to serve for purposes of Perry P= 89-0 D S 0˙58 5 82-68 


comparison. Mr. H. Sadler informs me that M. 
Struve has promised to publish the msasures he has 
made of these difficult and interesting stars. I 
hope he will shortly do so, and thus enable ob- 
servers to concentrate their attention upon those 
pe which give premise of the greatest interest. 
‘at it appears that since Baron Dembowski’s 
lamented death we muat look chiefly to Mr. Burn- 
ham himself, and to his fellow-countrymen on the 
other side of the Atlantic, for information about 
the movements of his discoveries. Would that our 


(10) E 2690. R.A. 20 25. Mags. 7, 7°5, 7°6. 


In 1840, Dawes detected the duplicity of B; it 
was also detected independently by O in 1842. 
There is probably a slow retrograde motion, with 
decrease of distance, according to Gledhill. 


P = 211-4 D = 0-65 Ep, 1841 ·95 
P = 210:7 D = 0'63 „ 42°58 


BC Dembowski P = 2022D =... „ 6630 


climate enabled us more effectively to co-operate! | BC bi Ac a P=2273D=... „ 73°68 
The following are the measures which I am now | BC „Perry P = 209:0 D = 0:45 „ 82°67 


This is the same class of star as u? Herculis ; but 
more difficult, being closer. 


(11) 02 533. R. A. 20 33. Mags. 4°7, 11°3. 


able to lay before your readers :— 
(1) 3 139. Aquila 59. R. A. 197. Mags. 6°7, 8. 
Dembowski P = 1395 D = 0-72 Ep. 1875-90 


Perry P = 1407 D = 072 „„ 1882.64 | difference in the brightness of the components, is 
(2) B 248. 2 Vulpeculw. R.A. 19°12. Mags. | Very difficult to measure.” 
5 9: c n 
2 7 2 85 P = i? D = 10 25 Ep. 1861-71 
AB Dembowski P = 125-0 D = 1:53 Ep. 1875-6 = 3594 D = 1032 „ 596 
AB Perry P = 1190 D = 217 5 1880-71] OF P = 3351 D = 1088 ,, 74°79 
AB Perry P = 1210 DP = 1.96 „ 263] Perry, P = 3210 D= 1220 „, 8268 
(12) 664. R. A. 20 39. Mags. 8-7, 9:0. 


(2) L 2545. R.A. 19 32. Mags. 6'2, 8-1, 8-5. 


I give the measures of this and the following 
pair, as a small contribution towards clearing up 
the confusion that appears to have existed in 
regard to them. 


0 a 
Dembowski P = 1724 D = 0°64 Ep. 1876-2 
Perry P = 1930 D = 050 „, 1882-68 
If my measure is correct, there is an increase of 
angle here, amounting to nearly 21° in six years. 


(13) X Cygni. R.A. 20°42. Mags. 5, 6'3. 


AB Perry P = 320.0 D = 3C0 Ep. 188266 | Dawes writes: 4 A close and beautiful binar 
AC Perry P = 1700 D = 31°10 „ ‘65 | discovered by Mr. Otto Struve.“ He notes the 
P 55 ve great discrepancy in the measures, the great diffi- 
(4) L 2517. R. A. 19 32. Mags. 7°7, 9. culty of the object, and the absence of change in 


the distance. 


AB Perry P = 3330 D = 21°55 Ep. 1882 66 : „ 
AC Perry P = 1410 D = 42-40 „ 66 Ot P = 1220 D = 0065 Ep. 184266 
3 . ` Dawes P = 1080D = 07 „ 51 99 
(5) 8 658, B.A.C. 6762. R.A. 19:39. Mags. Dawes P= 25D=06$ „ 6-99 
: 6 5, 10. DembowskiP = 887 DP 06 „, 71˙41 
3 P = 2552 D = 007 Ep. 18785 zey = 835 P =067 „ 82068 
2 = 290 * = 092 Mp. 185 387 , > ; 
Perry P = 256˙5 D = 0 51 a 82 68 (14) B 367. R.A. 20 19. Mags. 7 5, 7 9, 12. 
This star was difficult, and only fairly divided in | A B Dembowski P = 1167 D = 055 Ep. 18764 
moments of best detinition. AB Perry P = 1050 D = 045 ,, 1882:68 


(6) 3 Cygni. R.A. 19°41. Mags. 3, 7:9. 
This is one of the most celebrated binaries in 
existence. The magnitude of the companion given 
above is that assigned by Mr. Gledhill, after È. 
Dawes gave it as 8 or 9. Smyth as 9. Dembowski 


Apparently a decrease of angle and distance. 
(15) O2 418. R A. 20°49. Mags. 7 3, 7°4. 


Here there is a gradual decrease in angle and 
increase in distance. 


thought it variable, both in colour and magnitude ; o 5 ; 

an opinion which Dawes appears not to have 985 5 = 0 x = 5575 Ep: 530 

shared, at least as regards its brightness. In 1823, Dembowski P B 2924 D m 1-01 5 66-90 

H: and South could not see the least appearance Pag 5 = 2820 D = 1.13 82-68 
= ave a 77 


ot the companion. Speaking of the difficulty of 
this star, Dawes observes that it is a case in which 
“great perfection of telescope is of far more im- 

tance than large aperture beyond about Gin.“; 
ut Brodie remarks, that it is a difficult object 
even with an Szin. refractor, and requires a fine 
tate of atmosphere.“ As far as my experience 


(16) £ Equulei. R.A. 20°53. Mags. 6 7, 6°2, 7:1. 
A was discovered double by Zin 1835. Slight 
change in angle, but increase of distance. In AC 
also the angle was gradually diminished, and the 
distance slightly increased. 


goes, the difticulty with this star is entirely atmo- | AB È> P = 305D = 04 Ep. 1835 62 
spheric. On a good evening, before sunset, the | AB OS P=2875D= 068 „„ 4364 
companion stands out widely separated from its AB Dembowski P = 2851 D= 1:00 „ 66°66 
Primary. Its period seems not to be accurately | AB Gledhill P = 2870 D= 1:10 „ 7391 
knowu. Formerly, it was thought to be about 40 A B Perry P = 2850D = 123 „ 82˙68 
years; but this ia now known to be very much AC = P= 804D= 937 „ 2-25 
under the mark. Hind puts it at 178 years and | A C Dawes P= 762D=1033 ,, 53°75 
206 days. Behrmann calculates it at 415 years. | AC Doberck P= 753D=1077 „ 77'Sl 
The following are some of the measures :— AC Perry P= 70D=1108 „, 82°68 


Gledhill remarks, ‘‘ This star, owing to the great 


(17) T 2741. R.A. 20:54. Mags. 6, 7'3. 

The published observations of this star are very 
discordant. It is difficult to account for this, as 
9 5955 seems to be no special difficulty about the 
object. 


H. P = 36˙2 D=1-41 Ep. 1828-55 
He P=342 D=289 „ 29 6L 
Dawes P=323 D=171 „ 47°91 
Gledhill P =337 D=1:89 „ 74-91 
Doberck P=286 D=1°91 „ 16°77 
Perry P=366 D=220 „ 82°69 
(18) B68. R.A. 20 55. Mags. 8°5, 9. 
B P = 1700 D=15 Ep. 1872-00 
Perry P = 151:0 D = 1°82 „, 82:68 


There seems considerable movement here. If 
my measure is correct, the change in angle amounts 
to 19° in 10 years. 


(19) B 69. R. A. 20°56. Mags. 8, 9. 


3 P = 3500 D = 2˙0 Ep. 1872-00 
Perry P = 3135 DP = 1.22 „ 82°68 


This seems to be a rapid binary; the change in 
angle, if my measure is correct, being 379 in 10 
years. 

(20) 61 Cygni. R. A. 21'1. Mags. 5:3, 5'9. 


This glorious pair of golden suns is celebrated in 
the annals of astronomy. Webb remarks, ‘‘ These 
suns were the first of the host of heaven to reveal 
to Bessel (1838) the secret of their distance. This is 
probably 366,400 times that of the earth from the sun, 
itself 92,400,000 miles—a space so vaat, that light, 
which reaches us from the sun in eight minutes, 
employs nearly six years to traverse it. We see 
these suns, therefore, not as they are now, for of 
their present existence we have no information ; 
but as they were six years ago. How vast must 
be the dimensions of this great universe! Whata 
temple for the Creator's glory ! ‘All the whole 
heavens are the Lord's.“ Those heavens are 
crowded with millions upon millions of stars, and 
of all that countless multitude, millions, probably, 
for one, are at a distance incalculably exceeding 
that of 61 Cygni.” 

Attention was first drawn to this pair of suns 
on account of the discovery, by Piazzi, of their ex- 
traordinary proper motion ugh space. Re- 
ferring to this most interesting question of the 
proves motion of the stars (our own sun iucluded), 

ewoomb instances 1830 Groombridge, a tele- 
scopic star in Ursa Major, as possessing the most 
extraordinary proper motion at present known. 
He says—‘*The most careful determinations of its 
parallax seem to show that its distance is 
so immense that the parallax is only about 
one-tenth of a second; that is, a line 
drawn from the sun to the earth would subtend an 
angle of only a tenth of a second when viewed 
from this star. But the apparent motion of the 
star, as we actually see it, is more than seven 
seconds per annum, or 70 times its parallax. It 
follows that the star moves over a space of more 
than 70 times the distance of our sun from us in 
the space of a year. If, as is likely, the motion of 
the star is oblique to the line in which we see it, its 
actual velocity must be yet greater. Leaving this 
out of account, we see that the star would pass 
from the earth to the sun in about five days; so 
that its velocity probably exrcceds two hundred 
miles per second—a velocity so great that if the 
masses of the stars composing our sidereal system 
be not vastly greater than we have reason to sup- 
pose, then 1830 Groombridge is a ‘runaway star,’ 
and the attraction of ‘all the bodies in the uni- 
verse can never stop it.“ Which of these is the 
more probable alternative, says Newcomb, ‘‘ we 
cannot pretend to say.” That the star can 
neither be stopped nor bent far from its 
course until it has passed the extreme limit to 
which the telescope has ever penetrated, we may 
consider reasonably certain. To do this will re- 
quire two or three millions of years. Whether it 
will then be acted on by attractive forces of which 
science has no knowledge, and thus carried back 
to where it started, or whether 1t will continue 
straightforward for ever, it is impossible to say.“ 

This astronomer gives the proper motion of 
61 Cygni at 5-2’ per annum, and Auwers gives its 
p at 0°56”. The method by which Bessel 

isoovered the parallax is given in a letter which 
he addressed to Sir John Herschel in 1528, which 
runs as follows: —“ I selected among the small 
stars which surround 61 Cyni, two between the 9th 
and 10th mags., of which oue (a) is nearly ppa 
dicular to the line of direction of the double star ; 
the other (b) nearly in this direction. I have 
measured with the heliometer the distances of these 
stars from the point which bisects the distance 
between the two stars of 61 Cygni. And as I con- 
sidered this kind of observation the most correct 
that could be obtained, I have commonly repeated 


the observation sixteen times every night.” As the 
result of his measurements, he found that in 
summer 61 Cygni was further from a by 0°620” than 
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in winter (when the earth was about 184 millions 
of miles distant from the point where the summer 
observations were tuken—such is the length of the 
base line); and, further, from ò by 0˙437“ Hence, 
he derived a parallax of 0'314", giving the distance 
of the star at 697,700 mean distances of the earth 
from the sun. More recent researches have con- 
siderably reduced this distance, as stated above. 

In addition, 61 Cygni is probably a binary system. 
The following are some of the measures :— 


Bradley P= 39:4 D =196 Ep. 1753-80 
Bessel P= 791 DS 16˙7 „ 181250 
Dawes P= 03 DPS 157 „ 3066 
Os P = 108,7 DP = 182 „ 60-80 
Doberck P 116˙7 D S 200 „ 78˙72 
Perry P = 110˙0 D = 21-14 „ 82.68 


(21) g 159. R. A. 21-6. Mags. 6:1, 9°2. 


AB Dembowski P = 318-7 D = 1°32 Ep. 1876 4 
AB Perry P= 300˙0 D =1'31 „ 82°63 
Apparently, considerable decrease of angle here. 


(22) 3 71. R.A. 21:29. Mags. 6.5, 10. 


8 P = 3150 D = 1'5 Ep. 1871-00 
Perry P = 3250 D = l „ 82˙68 
23) 8 107. Cygni, 303, R. A. 21-31. Mags. 7-0, 

1-4, 

Dembowski P = 8) 2D = 208 Ep. 1876.5 
Perry P = 10 DP = 217 „ dos 
(24) 2 75. R. A. 21-49. Mags. 8, 9. 

3 P=300D=1% Ep. 1872-00 
Perry P = 5410 D = 123 „ 82 68 
(25) 8 476. R. A. 22 8. Mags. 9°5, 10. 

2 P = 950 D = 26 Ep. 187600 
Perry P = 905 DP 227 4, 82˙08 
(26) 8 477. R. A. 22:10. Mags. 9, 11. 

8 P = 40 D = 64 Ep. 1876-00 
Perry P = 40 0 D = 7.04 „ 82˙08 
(27) 3 379. R. A. 22·16· Mags. 3:5, 9. 

2 P=35300 D=10 Ep. 1875-00 
Perry P = 3300 D=108 „ b208 
(23) £331. R. A. 22:27. Mags. 8, 10:5. 
2 P=2100 D=12 Eh. 1875-00 
Perry P = 2355 D 151 „ 82 68 


There seems to be very considerable movement 
here. If my measures are approximately correct, 
there is considerat le increase of angle, and slight 
Increase OF distance. 


(20.) 2277. R. A. 22-34. Mags. 82, 8.4. 
Dembowski P = 109-4 D = 0°50 Ep. 18753 
Perry P = 108.5 D=0:55 „ 82°68 


If my measure is correct, there is a change of 
angle here ammuuutiug to 31“ in 7 years, 


(39) B 382. B.A.C. 79:83. R.A. 22°48. 
Mags. 6, §, 10:7. 


A B Dembowski P = 205:7 D = 1-07 Ep. 1876-4 
AE Perry P = 2190 D= 113 „ 8268 
AC Dembowski P = 3556 D = 2543 702 
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A C Ferry P = 3570 D = 27°78 „ 82 68 
(31) 2 385. R. A. 23-4. Mags. 7:1, 7-9. 
Dembowski P = 1258 D =0%42 Ep. 18764 
Perry P=1289 D=05l „ 8077 
Pary P = 124 D=O041 „ 8268 


Of the above 31 objects, 18 are the discoveries of 
Mr. S. W. Burnham. They are mostly stars of 
eoms difficulty; but it seems more than probable 
that many of them will well repay careful atten- 
tion. For much of the information given above, 
and for the comparison measures, I am indebted to 
the publabed works of Mr. Gledhill aud Mr. 
Chambers, 

Jevon J. Muschamp Perry. 

St. Paul's Vicarage Observatory, Aluwick, 

Sept. 14, 1882. 


THE TRIPLE STAR 12 LYNCIS, &c. 


13.341.1—-Ma y I call the attention of observers 
With i. or „tin. telescopes to the beautiful triple 
2 l. 1. Both ou September lith and Sep- 
eit Lith (with a power of about 119) it was 
. %% victble us a triple, the dises of G and 6°) 
heng pack eeparated, According to Webb, the dis- 
tancon tet ween then was 165" in 1852, and only 
PS ante, while, tomy eye (for I have not gota 
1. 1 . ery, thoy seemed nearly 2“ apart, about 
tun raun as E Ure: Dlujotis. The colour of the 


other comes (7°5) came out well, bluish. Turning 
to that glorious object, ei e: Lyræ, not only were 
the two pairs very distinct with the Yth mag. star 
between them, but, looking at some minute stars 
in the field, one of the debillissima became just 
visible, viz., the one lying to the left of the line 
joining the two pairs. The other remained un- 
deen. May I infer that, though both are called 
13th mag. stars, one is slightly brighter than the 
other? I should like to ask F. R. A. S.“ whether 
the components of e Arietis are separating? Ac- 
cording to Webb, p. 235, they were 1” apart in 
1866, 1:3” in 1876; to me, the two discs just over- 
lapped, like an 8. 
Liverpool, September 15. J. H. H. 


contain the holding- up springs), and the necessity 
for throwing the focal image some distance up into 
the eypiece, combine to make y a considerable pro- 
portion of F, probably about one-sixth. It would, 
therefore, appear that O. V. 's rule can only 
give a very rough approximation. 

In connection with this, it would be in- 
teresting to know what amount of focussing move- 
ment of the eyepiece is equivalent to a given 
movement of the small mirror, which latter is the 
usual, and, I think, almost invariable, method of 
focal adjustment. 

Yet another point. How can one get a focal 
image thrown on to a card, in the Gregorian and 
Cassegrain construction, using the mirrors alone 
without the eyepiece’ If the card is held behind 
the hole of the large mirror, the light that passes 
direct through the hole extinguishes the focal 
image, or renders it too faint to be of any use. I 
have tried, unsuccessfully, to obviate the difficulty 
in the endeavour to obtain the distance / by actual 
measurement, and thus practically test the formula 
of „O. V.“ 

Perhaps other possessors of these forms of teie- 
scope will experiment and communicate the results. 


ASTRONOMICAL-TO O. GAUDIBERT. 


(20542.J]—p* Booris (letter 20490) has always, 
this last season, appeared far easier to me than 
7 Coronw. I seldom have any difficulty in seeing 
the former as two disinct round dots, with powers 
of 300 or 400 on Lin. of my 83 Calver. 

Will Mr. Sadler or M. Gaudibert oblige me 
with a drawing of the minute stars close to the 


annular nebula in Lyra? F. R. C. S. Like others of your correspondents, I take much 
3 interest in these old-fashioned n = 

“O. V.” will lend his help in elucidatio 

ASTRONOMICAL. Hopo OSN Wi ne ae ne aa 8 


cheir theory and practice. Venn Oross. 


(205143.J]—Tire following list of places of pairs 
may help M. Gaudibert (letter 20190, p. 37) :— 


-GLAS3S ACHROMATISM. 
Near the place of his first star are two double . 


stars, viz.: 20546. Ir is always unpleasant to contradict, 
hm. o i 8 or seem to do 80, one of our correspondents, when he 

£2356 183342836 D 1 P= 47 Mg. 8, 9 is writing about what is, or what he believes to ve, 
h 1333 33 + 2657 D = 2 PS 229 Mg. 10. 1] | anhistorical matter of fact. and so I reluctantly take 
: 4 ? notice of the letter of Prismatique,“ p. l6, 40. 

For his second pair we have :— 911. He says, Experience and experiment both tell 

n 5 me that a long focussed crown concave lens cannot 

z 2320 18 22 + 24:36 17 11 71, 90 correct a abort focussed crown convex lens of plano 


For his third pair :— or double form. What may yet be done by extra- 


E 2401 18 43 + 210 4 So 70, 8G| ordinary meniscus aud concavo-couvex sorms I 
.B Delphiui is one of Burnham’s pairs. cannot say.“ Now, really, when a person rushes into 


print without first having ascertained whether 
achromatism in any way depends upon the form of 
the lenses, we may fairly doubt whether bis his- 
torical information is any greater than his mathe- 
matical knowledge. It is due to him to say that 
he only gave an opinion in response to an invitation 
to do so. W.G. P. 


The next pair, 192, 32 51, I have failed to 
identify. For the last pair we have: 


Oo „ 
h 1383, 19145120 D=6 P Ile Mgs. 104 103 
which might be A C, while A B is a new double. 
T. E. Espin. 
Church-road, West Kirby, Birkenhead. 


— ee 


THEORY OF SOLAR REGENERATION. 


(20544.]—Dn. Sremexs’ theory of the sun is not 
new; more than 30 years ago Mr. Schmitz. of 
Cologne, published this theory in his“ Weltall.“ 
in which he says (p. 291): “ Without a world-air 
filling infinite space, the sun were inexplicable and 
impossible. The notion that the sun subsists in a 
vacuum, aud for ever engenders light and heat 
without being fed, stands opposed to sound reason 
and nature. The sun fire does feed itself because 
it burns; and it burns continually because its own 
heat continually brings it fuel. This is the per- 
petual process of uature, far simpler than any that 
mau can devise.” 

In regərd to the origin of planets he says: As 
combustion always produces cinders, slacks, or 
scoriæ, and as every meteor seen in the sky leaves 
such behind it, so neither can the buruing of the 
world- ether in the sun's flame take place without 
them. These scori or dark spots in the sun exceed 
those of a meteor in size as the sun itself exceeds 
the meteor. These scori gradually gather into 
firm bodies. 

O bsei vations on comets teach us that at intervals 
of from 40 to 70 years such spots suddenly dis- 
appear from the sun, aud at the same timo a comet 
appears in his vicinity. 

n conclusion I may, perhaps, with the Editor’s 
kind permission. be allowed to state that in regard 
to the causa of tides Mr. Schmitz assumes the moon 
to be within the earth’s atmosphere, and that the 
two bodies have, instead of a fancied attraction, 
merely an increased pressure of the atmosphere 
between them; it is very iutelligible how the water 
of the ocean immediately under the moon should be 
slightly pressed in, about two or three feet at the 
equator and hardly at all at the poles; it is also 
evident that the water will rise again when the 
pressure is Over—namely, three hours after the 
moon has left tha meridian. Again, in the limita- 
tion of the pressing force, we can discover a limit 
to the water’s motion, whereas that a gradual up- 
ward attraction should be limited to two or three 
feet is incomprehensible, especially as“ the attrac- 
tive force increuses as the square of the distance 
diminishes !”’ 

Southumpton, September 18. 


AN ELECTRICAL PROBLEM IN CON. 
NECTION WITH AERIAL NAVIGA- 


TION. 


[20547.1—Wnen Mr. Harris (letter 20464) says 
“ Science has already endowed soft iron with artı- 
ficial magnetism, which counteracts fourfold the 
effect of gravitation,” he explodes his own theory; 
for the ‘‘navigation’’ of his ‘‘ magnetised soft 
iron”? would not be towards the moun, but towards 
the centre. We have already ** acrial navigation 
on the basis of planetary flotation,’ as witness 
at the Crystal Palace in the ascension and flight of 
the uir-balloons. There can be no doubt thut the 
“moon is a notable illustration of planetary flota- 
tion”; but I doubt if this ‘‘ flotation” is due to 
internal and external electricity. I would rather 
think that (like the air-balloon) it is the consequence 
of imprisoned gases (perhaps incandescent). Why 
should we not regard the planets as huge air-bal- 
loons, revolving round the sun by some rotary 
influence he possesses, yet unexplained? This u 
my theory as against the “earth being charged 
with positive electricity,” and its motions being 
due to electrical conditions.“ I must controvers 
the idea that the moon's distance from the earth 
is inexorably fixed in accordance with the pno- 
ciple of polarisation.” Its distance varies, and the 
harvest moon is a very big one. I caunot think 
that the regulated distances of the different plane- 
tary bodies trom the sun is caused by the intensity 
of their electrical condition.“ I put the phonome- 
non down to the reapective capacity (so to speak’ of 
those huge air-bulloons to float away from the sun. 
What does Mr. Harris mean by a balanced con- 
dition of flotation’? Does he mean tho sun floats 
in the same seuse as the planets? That is an im- 
possibility, for there are many conditions to be 
taken into consideration in respect of the“ flota- 
tion of the planets ” that cannot apply to the sua. 
In conclusion, I can only say that I wish the 
e guttapercha electric globe a safo experimental 
journey to the moon. G. B. 1 


BREAD. 


[20548.J]—Tie letters and replies which have 
recently appeared on this subject are rather con- 
tradictory. “Du Pain,” p. #1, complains that 
bread is too crusty ; * Disgusted Foreigner,” p. 
has discovered that it will not pay to bake bread 
thoroughly. In London, it is true that yor cat 
have almost anything you like to pay for, an 
have no doubt that there are bakers who, for & 
consideration, would muke bread to suit the tasta 
of cach individual customer. Certain it is, that 8s 
gond bread can be bought in London as elsewhere. 
but obviously there must be a deal of difference 


G. Schutze. 


CASSEGRAIN TELESCOPES — TO 
“OBDERIC VITAL.” 


[20515.]—" Onẽ DE IO Vitar ” is not quite richt 
in assuming that % is very small as compared to 
F.” The focal length of the large mirror is usually 
only four to six tines its diameter, while the 
thicknees of mirror, the depth of cell behind it (to 
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between a quartern loaf at 6d. and the same weight 
at did. Personally, I like good well-browned 
crusts, and will eat nothing else, if I can help it; 
others like crumb. I have recently come across a 
new method of making bread, which, as the in- 
ventor, Dr. T. H. Poupon, of Paris, thought it good 
enough to patent, ought to give something very 
excellent, I suppose. His metbod dispenses with 
kneading. and prevents loss, and the production of 
acetic acid. It consists in adding to the dough a 
matter susceptible of being acted on by the ferment 
(in lieu of the flour decomposed in the ordinary 
method of bread- making) and of producing alcohol 
and carbonic acid in proportions identical with the 
ordinary process, and at the sume time of opposing 
the decomposition of the flour. By this means the 
gas for raising the dough is generated in the re- 
quired proportions whilst the flour is preserved in 
its absolute integrity. Thus the loss usually 
wcurred is avoided, the gluten retains its 
spid, digestive, and nutritive qualities, and 
the bread is of a superior flavour and quality 
and will remain new for several days and 
keep stale for an indefinite time, The bread is 
made in two hours, inclusive of baking, the 
laborious and unhealthy operation of kneading, 
which constitutes two-thirds of the work of the 
ordinary process, being avoided. The elements 
which are added to the dough are identical with 
those which yield alcohol and carbonic acid in ordi- 
nary panary fermentation, but as in the latter case 
the principles which are decomposed are combined 
with the other elements of the wheat, it is evident 
that a preliminary work of dcorganisation is indis- 
pensable to their decomposition by the action of the 
leement. By this invention a principle is added tothe 
flour Which possesses the double advantage of being 
directly susceptible to the action of the ferment and 
cf opposing the decomposition of the flour. These 
elements are found in all matters which contain or 
are susceptible of being converted into a saccharine 
principle. For instance, starch of all kiuds, cereal 
Hour, aud other substances of similar coinposition 
converted by the direct action of diastase or thein- 
fusion of malt, may be employed. All saccharine 
principles contain the necessary elements, the grape 
and many other fruits, manna, honey, molasses, 
Quiermented wine, syrup of wheat or starch, grape 
ugar, moist sugar, inverted white sugar are among 
the elements which may be employed, the choice 
depending on the cost. He dissolves the saccharine 
matter in a quantity of water, proportiunate to the 
weight of the flour used, and add first a suitable 
ferment (brewers’ yeast or sour dough, &c.), and 
then the flour, working the dough fora few minutes 
only. The dough is put into tins and left for about 
of or 35 minutes to rise, and then buked for about 
-5 to 30 minutes. It must be understood that the 
proportions, and the time vary in each case, accord- 
ing to the materials used, the quality of the flour, 
the temperature, strength of the yeast, and other 
circumstances. The cardinal feature of this inven- 
tion is that the saccharine matter employed pre- 
terves the tlour from being attacked by the ferment, 
prevents loss, and the formation of objectionable 
compounds, Essar. 


THE REPUDIATED WEATHER TABLE. 


[2049 I—LET us now examine Terschel’s 
weather table, as improved by De. Adam Ciarko. 
Sunday, January 30th, 1881, new moon—* 0.18 
morn, hard frost”; sharp frosty nights followed, 
and two distinct storms of raiv, snow, aud wind 
came, February Sth aud 10th. February lith, 
fall moon 6 24 morn. The table envs stormy, snow, 
Tain, and wind 15th. 14th, and 15th. New moon, 
February 25th, 11.22 morn, to bring frost, unless 
wind be S. or S.W. Stormy weather prevsiled 
ind March to 8th ditto. Full moon, March 15th, 
10°37, to bring fair and frosty weather. Last 
quarter, March 23rd, 3.29 morn, to be followed by 
‘now and stormy weather. Rain, snow, stormy 
Weather 23rd to 26th. April was to be fair, and 80 
it was, May was to be cold and stormy, and 
the Weather prevailed 13th to 20th, and again 
ih and 27th. June and July were toafford tolerable 
Weather, and such was the ease. August was to 
wey and it was very much so. September 

88 to be changeable, and so it was. October and 
ae Were to bring rain, snow, and storms, 

ad here aguin the table was true. December was 
and ing wind and rain, and it came between l4th 
1887 d, High wind was to be felt in January, 
1 Weather prevailed 2nd to li. Stormy 
lth er was to prevail in February, and it came 

102 190th. and 25 to March 5th. April was to 

stormy, and it was so. July was to be rainy, 
5 zuch was the case. Wind and rain may be 

Pe between 13th and 17th of November. 

ie ad that Saturday and Sunday moons coincide 

pa ® worst parts of the weather according to 
with fea table, and the 20-day period agrees 
aie The eastern edge of the storm path 

8 over the British Islands, so that storms 


0 8 
G miss us altogether. Full moon, 7th 
ae 05 mia came when the moun was ascendant 


past perigee. Full moon, 25th Novam- 


ber, 1882, will come four days past perigee. New 


moon, October 23rd, 1881, came seven days past 
apogee. New moon, December 10th. 1882, will 
come seven days past apogee. Full moon, 
December 24th, 1882, comes seven days past perigee. 
We shall see how the conditions agree this time. 
W. M. Gardner. 


SECONDARY BATTERIES. 


[20550.]—WE have heard very little of Sutton’s 
secondary battery since it was presented to the 
public, and as the Sellon- Volckmar- Faure squabble 
seems to have been cleared up, we shall probably 
hear very little of the wonderful improvements 
which were said to have beon made in the batteries 
used (scarcely exhibited) at the Palace. The 
number of storage batteries, patented aud other- 
wise, is already very large, but as Planté's is free 
for everyone, I should like to hear from Sigma“ 
whether it is mot as good as any. Planté has re- 
cently turned renewed attention to his battery and 
has been experimenting with it in various 
ways. He has tried the effect of electrolytic 
deposit of lead on the plates; but as the 
metal would not adhere well, be has ar- 
rived at the conclusion that the best plan is to 
transform the metal of one electrode into peroxide 
nearly through, and that of the other to reduced 
lead. That has been accomplished by chapging 
the direction of the primary current at intervals 
with periods of rest between. By this method of 
preparing the cells, M. Planté states that it will be 
feasible to obtain a discharge current sufficient to 
deposit about 1,150gr. of copper for every 23ʃb. 
weight of secondary battery. ‘This system of 
charging the battery in contrary directions, reduces 
the lead on one plate and oxidises the other to a 
corresponding depth, so that during the subsequent 
discharge the hydrogen from the decomposed 
water in the battery reduces the peroxide of lead 
formed by the primary current, and the oxygen 
oxidises an equivalent quantity of lead. The etii- 
cacy of the period of rep »se between the opposing 
currents is explained by M. Planté on the ground 
that at the end of a certain time the plates of lead 
become less conductive on their surfaces; 
hence the primary current, when it starts 
again, naturally follows the path of least re- 
sistance and enters the liquid at the metal surface 
under the film of oxide, and not by the surface of 
the oxide itself; thus oxidising a now thickness of 
metal, and superoxidisiug the oxide aiready formed. 
A cell thus formed preserves its charge for mouths. 
The formation takes a considerable time, but it may 
be hastened by heating the liquid. ‘That is, bow- 
ever, & process requiring trouble, and M. Planté has 
substituted the following plan. The plates are left 
for twenty - four or forty-eight hours in a bath of 
nitric acid diluted with half its volume of water. 
They are then washed and placed in the dilute sul- 
phuric acid buth, and submitted to the action of the 
primary curreut. The action of the nitric acid 
corrodes the surface of the plates and gives a better 
surface for the oxidation by the current. Secondary 
batteries thus treated give in eight days, after threa 
or four changes of the primary current, discharges 
of long duration, whilst those made without the 
preliminary bath of nitric acid only give the same 
result; after several months of prepuration. Ap- 
parently, this process renders Planté's cell prac- 
tically of as much use as any of the others. Can 
any of your readers, therefore, tell me what thick- 
ness of lead it would be advisable to use ? 

C. F. E. 


“HINTS TO CORRESPONDENTS.” 


[20551.J—KINDLY excuse a few ‘hints to cor- 
respoudents“ from a reader of every number since 
your ninth volume. “Ours” keeps well abreast. 
of the latest discoveries in scienca and mechanics, 
but I seem to miss some of the more practical series 
of papers in the earlier volumes. I am only a poor 
‘all-round’? amateur, and my suggestions are 
doubtless worthy only of the contempt of thorough- 
going mechanics, and the like; still, here are a iew 
things I s/oudd like to see treated cn in some such 
style as A Fellow Workman” wrote on watch- 
making, as Mr. King writes on cart and wheel- 
making, and Jack of all Trades” on everything! 

Carpentry is one: not a series of papers suitable 
for au apprentice or young workman, but for 
awkward householders, with a whole army of 
little jobs waiting, and few tools and very awkward 
fingers to work with. I have several things to do 
which I hesitate to set about. I want to put a 
plain fence across my little garden, separating my 
modest lawn from the vegetable department, with 
a central gate. A simple sketch, with hints as to 
the cheap: st stuff to get, the strongest aud plaiuest 
sort of gute to make, &c., would be very acceptable. 
I also want to build a small shed at the bottom of 
the garden asa stable for my boy’s tricycle and 
my own Coventry convertible.” Could not some 
such example be introduced into a short and easy 
series of Lessons in Amateur Carpentry’’? Answer, 
“O. J. L.,“ or somebody else with the will and 
ability ! 

Fret-cutting is another subject I should like to 


see taken vp. A few papers on home-made 
household furniture would be acceptable; so would 
a few more on house-painting, papering, &o. 
Where, too, are the contributors of those 
“ Domestic Recipes’? which used to appear at 
intervals? Could you not spare half a column 
occasionally for them? Other correspondents lately 
have pleaded for more about geology, and you have 
endorsed their appeal. I would only, therefore, 
add tbat a series of papers like Mr. Underhill’s, 
in Vol. XII., on The World, its Formation, and 
Antiquity,” written up to date, so far as later 
discoveries or hypotheses are concerned, would in- 
terest me greatly. A few lessons in drawing and 
water-colours would complete my present require- 
ments, and encourage me to ask for more.“ 
Oliver Twist. 


A “NEW ELECTRO-MOTOR.“ 


[20552 J—I mave just seen a very pertinent 
criticism of the claims made for a new electro-motor, 
which may be read with interest by some of your 
contributors. The criticism appears in the American 
Machinist, and is by Mr. A. Buel, of the Troy 
Polytecbnic. He writes: — 

Having noticed in many papers throughout the 
country accounts of the new electro- motor invented 
by Mr. J. B. Atwater, of Chicago, a working model 
of which I huve seen through the courtesy of the 
inventor, Ishould like to ask a few questions. First, 
let me state that the motor derives power from a 
Bunsen, or other ordinary battery, working through 
a peculiar form of electro-maguet, discovered by 
Mr. Atwater, and from which he calculates on 
deriving a power cheaper than steam power. 
Amongst other uses, he proposes to apply this cheap 
power to a dynamo, to produce a current for electric 
lizhting purposes cheaper than can now be done by 
steam power; the only expense iu maintaining this 
power is in keeping up the battery. 

Now, on the basis of the inveutor’s calculations, 
should not the dynamo current derived from the 
apparatus be as much greater than the battery 
current put into it, as the cost of a battery current 
now exceeds that of a dynamo run by steam- power, 
plus his calculated saving on steam? Aud if he 
gots a greater current out of his apparatus than he 
puts into it, can he not shunt a portion of the 
derived current through the motor, and dispense 
with the battery f 

Then, would he not have a perpetual inotor, pro- 
duciug à considerable current at no expense? Does 
not this chow his calculations to be wrong, and the 
cost of his power to be greater than steam? Does 
this show that the correct way to work for-n cheap 
electro-motor is to work fora cheap current ? 

The claim made for this electro-motor is much on 
a par with that made commouly for electricity. It 
is to supersede coal, and gas, and steam, and so on. 
Well, we have water-power aud wind-power; but 
at present we have no electric machine that gives 
out more power than was put into it by the coal 
consumed. F. A. NM. 


TRICYCLE MOTORS. 


20553. —Ix respect to tricycles being driven 
by a convenient motor, could not the two side 
wheels thereof, by a particular construction, be 
made to represent revolving armatures and pro- 
pelling instruments as well—the electro-magnots 
being supplied by a convenient battery, ond the 
magnets aud battery forming parts of the machine? 

G. B. Taylor. 


RIVETING CHINA. 


20554.]—Ix having occurred to me that some 
difficulty may be experienced in procuring or 
making the form of diamond drill figured in my 
former letter, 20383, I here give a sketch of 
a simple one, which I saw in use, which 
was made by the operator himself. Lapi- 
daries supply them made, as far as the tube and 
diamond are concerned. Any amateur mechanic 
of the meanest capacity would be able to make it 
complete at comparatively little cost beyond the 
outlay for the diamond point, this being the 
chief item of expense. A diamond such as is 
needed for a medium-sized drill would weigh pos- 
sibly about half a graiu. As three grains yo to a 
carat, and as a carat of white diamond would cost 
about 258. or 30s., it follows that the drill point 
would cost, unset, about 5s orso. Looking at the 
value of these diamond points, and at their small 
size, it is evident that great care has to be taken in 
setting and soldering them into the metal. The 
diamond would not be affected by the heat during 
solderiug, so hard-soldering is preferable. If a tin 
tube is used, it can be soft-soldered only. The 
diamond should be set end on, not flatwise (as 
ordinarily set in watch jewelling), and be 
well bedded into the solder, a good cut- 
ting-edge only protruding. The metal point 
should barely exceed the width of the stone. 
To make such a drill as figured in my letter, pro- 
cure a piece of rod steel about 12in. long and 4 in. 
diameter. At the extreme end make a hole B. 
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Taper the other end ti uly and centrally to about the | signals are enamelled suitable to the requirements 
16th of an inch in diameter, leaving it the same | of the particular traffic of the railway. 


thickness for jin. up. I imagine very little difti- 


The trenrmitting portion of the apparatus 


culty will be experienced by anyone in making the | has a cential metal ring (C) with holes corre- 


otber parts. The bar D is made somewhat in the 
form of a spokeshave, and has a hole drilled 
through ita centre, through which the rod passes 
freely. The disc E should be made of box, beech. 
mahogany, or any hardwood, and should be about 
Zin. in diameter, and fin. thick. This forms a sort 
of light flywheel, and is fixed on simply by driving 
the rod through a hole in the centre. The strap or 


thong c should be of flat, pliant leather, about fin. 
brcad and jin. thick. It passes through the hole B 
and through the holes in the bar, and is knotted 
underneath. The action of the drill is this :—Being 
held upright in the hand, the fore and middle 
fingers are placed on the bar at D, which, after 
being revolved a few turns to coil the strap round 
the steel rod, is pressed gently down and allowed 
to rise again easily. By this action the strap is 
again coiled on the rod, but ina contrary direction, 
and s^, with a steady and light up and down motion, 
the drill is rapidly revolved. A little practice is 
necessary to manage the recoil nicely, so a broken 
platter should be operated upon first. The drill 
should be contents lubricated with either oil, 
soapeuds, orturps. In a future letter I hope, with 
the Editor's permit, to go into the subject of drill 
and chamfer making, and give, as fur as I am able, 
practical instruction how to shape and temper the 
various kinds in use among clock and watchmakers, 
premising that in doing so I shall be able to give 
something useful to young hands and amateurs. 
Alfojoe. 


METALLIC COPPER IN WHEAT 
OATS. 


120555. J— IR “Scientific News” column in last 
issue you notice the discovery of M. J. Van der 
Berghe of metallic copper in wheat and oats. Now 
might not the appearance of copper be attributed 
to the dressing of the seed, before sowing, with 
sulphate of copper, in the proportion of llb. to 
three bushels of seed, in order to protect it from the 
wire-worm and smut? It would be interesting to 
know more of this. J. Bochard. 


AND 


TRAIN INDICATORS. 


[20556.]—SEVERAL instruments have been in- 
vented, and are in use for the purpose of enabling a 
Signalman to indicate to another signalman the 
description and destination of a train approaching 
his junction, so that the be- ready signal may 
be forward«d in the proper direction. 

The recent article in the Zim:s, and the cor- 
respondence which followed, showed that much of 
the ‘‘ whistling ’’ at crowded junctions might be 
avoided, and many mistakes prevented, if proper 
train-indicators were used, 

The following disgram illustrates the Tser's 
train indicatr, which I find in practice is perfectly 
accurate and reliable. 

The apparatus meiste of receiving - dial (A), 
and a transmitting - dial B. Upon these dials any 


sponding to the signals. A small peg (D) is pro- 
vided, which is inserted in one of, these, according 
to the signal to be sent. 

On the side of the instrument there is a lever (E), 
which being depressed causes the commutator 
within the Instrument to rotate until the signal 
required to be sent is reached, when it stops. 

As soon as the commutator begins to rotate, the 
zero- cross drops, and a red disc takes its place: 
but upon the completion of the signal the red disc 
is again displaced, and the ‘‘cross’’ resumes its 
normal position. 

Clement E. Stretton. 


Saxe Coburg - street, Leicester, Sept. 15. 


ON THE ABERRATION OF FOCUS 
CAUSED BY A “FLAT” BEING ROUND. 


20557.J— Stck propounding the question as to 
the effect on definition of a curved diagonal mirror, 
I have worked the matter out for myself, and am 
quite satisfied that even a small curvature would 
produce much distortion. It is easy to calculate 
the amount of lengthening of the path of each ray, 
but it seems to me a little diagram will elucidate 


the matter better than columns of figures. In the 


figure herewith I have shortened the focus to save 
apace ; but this, except as a matter of proportion, 
in no way affects the argument. Also for simplicity, 
I have only taken the central ray and the two from 
extreme ends of the diagonal. The rays from large 
mirror are brought to a focus at F. If we suppose 
the diagonal curved just enough to alter the path 
of the end rays 1°, then, as the ray which strikes 
the lower part of diagonal has a greater distance to 
travel before intersecting the central ray than the 
ray from the upper part has, it will evidently be 
further away from it at the previous focus, and 
consequently intersect at a more distant point. 
Illustrating by the diagram, the angle betwixt the 
ray from a perfect plane and the ray from a 
curved diagonal, will obviously be an angle of 1° 
at both A and at B. The distance from A to Cis 
exactly equal to B to D, and the two rays from 
point A will be separated exactly the same distance 
at C, as the two rays from B will be at D; and 
while the focus of ray from curved diagonal at A 
will be lengthened from F to F,, the focus of ray 
from B will be lengthened to F.. Obviously, rays 
from every intermediate point of the curve will 
come toa focus, with the central ray at points 
intermediate betwixt Fi and Fa, and, instead of a 
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would be an ellipse. Therefore, auy deviation 
from a perfect plane, however regular the curve, 
necessitates distortion. I have had a planein uss 
which gave me the very results I bave arrrived at 
here. The section of cone of rays was elliptic, and 
a star in focus was elongated in the direction of 
length of diagonal, and no amount of adjustment 
appeared to alter it. Edwin Holmes. 


DYNAMICAL PROBLEM. 
[20558.]—I OBSERVE in a recent number a 
letter from A. S. L.” apropos of the above 
query, and, although the two cases are entirely 
different, I wish to make the following remarks 
upon them. 


C 


A ÆR 


Let M be the mass of tbe weight E, and M and 
Mi those of G and H, M being the greater. Then, 
as A. S. L.” cays, G descends, H ascend, ard 
although the sum of the masses of G and H, M + 
M?! = M the mass of E, yet C descends und D 
ascends. This, he says, will be apparent on a little 
refiection. + 
I, however, think it much better to supply a rigid 
solution, as it is, apparent very paradoxical. 

Let T be the tension of the string connecting G 
and H over the pulley when the weights G and H 
are moving. The resultant force on G downward 
is mg - T, and the acceleration produced by this 


=g— T Similarly the acceleration of H up is 
7% 
T 


g; and since the string is always supposed 


m: 
to be tight these accelerations must be equal 


„„ 
mem’ 

. the resultant force downward on the rod C D st 

4% mi _ 4gnim} 

mtm NM 


Now, if m = in! 7 this — Mg = weight of 
E, i. e, as it should be, if n = u there is no motion 
whatever; but we know that if m + m! = M theu 
mn is always greatest when m = .. when itis 
not so the force down at D is always less tbau Wy, 
and . . C descends and D ascends. 

B.A., Cantab. 


(20559. J Born your correspondents, “Scotch 
Working Mechanic and G. B. T.,“ are entirely 
wrong in their theories of the working of the ap- 
paratus in 20470. As to the former’s: the tension 
of the rope in bis example will be that of the 
lightest man only when the action of pulling bia 
up is stopped and he hangs in the air; the tension 
is different when motion is going on. The true 
tension will be found in my letter, which, I pre- 
sume, will be published with this one, as it was 
not last week. 

Surely G. B. T.“ can see that the resultant 
action on the axis of the pulley D will be just the 
same, whether G or H is lightened, and in both 
cases, of course, D ascends. My other letter will 
give the true tension of the striog round the 


pulley. B. A., Cantab. 


FEET AND SHOES. 


[20560.]—AtT a recent meeting of the Hygienic 
Congress, at Geneva, Colonel Ziegler, who is Chief 
Surgeon of the Federal Army, read a paper on the 
evil effects of badly-made shoes, with special refer- 
ence to hygiene and the marching powers of 
soldiers, which some of your readers may like to 
hear of. Colonel Ziegler mentioned that the Swiss 
examining surgeons are compelled to reject every 
year 800 recruits—the strength of a battalion—for 
malformation of the feet, resulting from badly 
fitting shoes. The foot is in reality a bow, » 
elastic that at every step it contracts und expands, 
lengthens and shortens, and a line drawn through 
the centre of the great toe iutersects the beel. 
But shoemakers, who are generally utterly 
ignorant of the anatomy of the foot, do 
not give room enough for the lateral extension 
of the great toe. They crib, cabin, and cou- 
fine it until it is forced against the other toes. 


focal point we have a focal line to deal with. It Hence arise frequent inflammations of the great 


appears to me that in this case a section of the 
cone of rays, inside or outside the focal point, 


toe, corns, ulcerations, and sometimes veritable 
articular inflammation. Another evil, which Col. 
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Ziegler ascribes in great measure to bad shoeing, is 
Hat-footedness, whereby the arch is converted into 
a straight line, and prolonged walking and march- 
ing rendered impossible. Another cause of this 
defect is the habit of carrying heavy weights at an 
early age; but in most instances, Col. Ziegler con- 
ee Perec shoes would restore the foot to its 
condition. The first obstacle to a reform 
in the shape of shoes lies in the fact that it would 
involve a great expense in the shape of new lastas, an 
expense that shoemakers are naturally loth to incur. 
Fashion has also ita lasts, and shoemakers consider 
themselves bound to conform to the prevaili 
mode. A test ofa ect pair of shoes is that, when 
placed together, they should touch only at the toea 
and the heela ; the soles should follow the sinuosi- 
ties of the feet, and to give room for their expan- 
sion should exceed them in length by 15 to 20 
millimetres. As for military foot gear, the Colonel 
asked, without answering, the question whether 
soldiers should wear shoes, lace- ups,“ or 
“bluchers.”” That is a matter of opinion. Although 
the principle of the normal shoe has been ac- 
cepted in Switzerland, it is so far without result, 
for Swiss soldiers shoe themselves at their own ex- 
pense. The question is, however, being taken up 
by the Confederation, and a new regulation on the 
subject is about to be introduced. The only armies 
in which the normal shoe has been adopted are those 
of Germany and I In 1876 the government of 
Baden organised a shoe exhibition, in which the 
Italian model carried off the honours. The French 
army is shod on the old vicious principle. The Rus- 
sian shoe is about as bad as it can be. The orderin 
of this important article of military clothing should 
be assigned to the medical staff. The shoeing of 
children is a matter of Bree importance, and shoe- 
makers’ apprentioes should be instructed in the 
theory of their calling. As further means towards 
areform, the Colonel recommends that in all es- 
tablishments controlled by the State the normal 
thoe be made compulsory, that military shoe- 
makers be properly instructed, and that in every 
country there should be a model shoe factory for 
the making of . shoes.“ After Colonel 
Liegler had read the paper, Dr. Roth, of London, 
produced an English-made shoe, which answered 
tothe conditions laid down by the Swiss surgeon, 
and he contended that for the prevailing 
defects in foot-gear the indifference of the 
medical faculty was quite as much to blame as 


the i ce of the shoe-making fraternity. 
Dr. Jager, the great German authority on cloth- 
ing and hygiene, called attention to the materials 


of which shoes are made. The leather, in ordinary 
use, he consideras, has Ti as many sins to answer 
for as the shoes into which it is converted. Instead 
cf tanned and blackened leather, he would have 
wool, felt, and, above all, deerskin. Of all these 
de showed specimens, which appeared rational.“ 
After a discussion on the cause of flat feet, Dr. 
Vallin, of Paris, admitted that in France shoes, for 
the most part, are abominably bad, and the feet of 
their wearers almost invariably deformed. The 
shoes worn by Parisians are, however, not 
ae contrary to nature as those worn b 
arisiennes, whose aim seemed to be to make their 
feet resemble in shape the hoofs of horses. In 
mmming up, Dr. Ziegler expressed his regret that 
fashion waz allowed to haveso great an influence on 
the shoeing of human kind, and that in this, as 
sometimes in other matters, husbands should live 
under their wives slippers. J. T. L. 


TOBACCO AND BLINDNESS. 


[20561.]—Ar the annual commencement of our 
Hospital College of Medicine, Prof. Dudley S. Rey- 
nolds recently delivered an address to the graduating 
students, in which he took strong grounds against 
the use of tobacco, which I should be glad to have 
discussed by some of my English fellow readers. 
Prof. Reynoids said: It is a well-known fact that 
tobacco deranges the digestion and poisons the 
nerve centres of a majority of the male members of 
the haman family. A species of blindness, not 
complete, but partial blindness, sufficiently great 
in extent to destroy the reading of ordinary type, 
resulta from the continued and excessive use of 
tobacco. Careful investigations have led to the 
discovery that that form of tobacco habit known 
as amoking produced the so-called amblyopia. 
This form of amblyopia is precisely identical in all 
respecta with that produced from the excessive use 
of alcohol. Both are incurable. I know a number 
of persons in Louisville who are now practically 
bliud from the excessive use of tobacco. A lady in 
Portland was forced to admit she had been a secret 
smoker of tobacco for thirty years. On abandoning 
the habit, the further progress of her dimness of 
vision ceased, though there is little or no hope of 
her regaining that power of perception which she 
had already lost. She may be considered fortunate 
in the possession of enough vision to go about and 
attend her ordinary household duties. Smokin 
tobacco has never been known to result beneficially 
to any person in the world. It always lessens the 
tense of smell and taste; it always contaminates 
the breath; it always creates an unsteadiness of 


the muscles, through its irritating effect upon the 

nerves; and I know from personal experience it 

diminishes the capacity for mental labour.” 
Louisville, Ky., September 7. Ky. Sub. 


REPLIES TO QUERIES. 


— 2 — 


„% In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


44505.J]—S.E.R. Single Express Engines. 
— Having noticed in a back number an article re- 
ferring to a sketch of these engines, I send one, 
together with a few particalars, which I hope some 


SA 


correspondent will supplement. I am not aware 
of the builder of No. 81; but some of the others 
were built by the Vulcan Foundry Company, War- 
rington. There is a smaller class of single engines 
on the S. E. R.; the wheels look about 6ft. in diam. 
No. 81 has cylinders 16in. by 22in., drivers 7ft. 
diam., leaders 4ft. 6in. diam., trailers 3ft. 9 in. 
diam. Heating surface: firebox 132°3l aq. ft., 
tubes 973 -Olsq. ft.; total 1105°32aq. ft. The engine 
is fitted with Smith’s vacuum brake. I believe the 
engine use to burn coke; but of this I am not cer- 
tain.— CLYDE. 


[46744.]—Marble.—To ‘‘ Munano.’’—The Irish 
green marble is found in the Co. Galway. Black 
marbles in Carlow and Kilkenny, and tradition 
tells us of a vein of white marble, pure as the finest 
Carrara, lying below the surface, plough deep, in 
the Co. Wicklow, the proprietor of which will 
neither use nor sell his rights—thus fully support- 
ing the character of the Irish for ignoring the 
many sources of wealth and fame which Nature 
ue 5 upon that lovely Green Isle.“ — 


147004.J— Bread. — Let me assure this corre- 
spondent that what he calls the corrosive poison 
hydrochloric acid, and the bichromate (meaning 
bicarbonate, avery different thing) of soda, form, 
when mixed in the proportions used in bread, the 
harmless substance, chloride of sodium, or common 
salt.— F. R. C. S. 


{47004.] — Bread. — Without expressing an 
opinion on the different species of bread, there is 
a remark on the hardness of the bread-crust in the 
letter of Du Pain,” which I think deserving of 
more than a passing consideration. I have Tong 
been of opinion that the premature destruction and 
decay of teeth are due, in most instances, to the 
daily practice of masticating hard crustsof bread 
which, when continued for years, must have an 
exceedingly injurious effect upon them by reason 
of the wear and tear it produces. But this effect 
cannot be so apparent, because it comes on 80 very 
gradually as not to have any assignablecause. Nature 
has supplied us with teeth only capable of grinding 
food of a certain degree of hardness, and if we 
surpass that degree in constant practice, we cannot 
complain if she sometimes takes vengeance on us 
by inflicting that very refined species of torture, 
the toothache. My advice to those habitually 
troubled with the toothache is to avoid altogether 
the use of hard crusts and the like, not only when 
troubled with the teeth, but at all other times, for 
the toothache is an ailment that very frequently 
ensues from injuries to the teeth inflicted a very 
long while previously. —INCISOR. 


[47136.]—Light and Air.—‘‘ J. B.” dnes not 
state whether A.’s windows bave overlooked B. 
for a period of twenty years or not. If not, B 
may build right up to them, and any height he 
likes, no right to light having been acquired; but 
if so, no obstruction to existing iight is allowed 
whatever. I do not know of any rule with re- 
spect to distance; each case has to depend on its 
own merits. If there is any doubt, an express 
agreement authorising certain definite obstruction 
to light had best be entered into, even if compen- 
sation for loss of light has to be paid; otherwise 
heavy legal expenses might very possibly be in- 


8 | curred in fighting a difficult question.—G. A. T. 


MIDDLETON. 


„ have referred back to 
this question. If ‘‘ Politzer’’ has not tried the 


~ 


— 


effect of repeated small blisters bebind the ears, I 
should advise him to do 80.— F. N. C. S. 


47239.] — Vegetarianism. — To lessen your 
bulk, limit the quantity of sugar in your tea, 
coffee, Co.; avoid sweet pastry; and the less you 
take of malt liquors the better.— MELIORA. 


[47239.|—Vegetarianism, &c.—Nay, Nemo,“ 
do not name me! Not I, but a previous para- 
gtaphist, asserted that vegetarians were ‘‘ thin, 
spare people. I neither deny nor affirm it, because 
l observe that of my acquaintances who diet them- 
selves after that fashion about an equal number 
are ‘stout’? and spare,“ but I always consider 
that the latter class have the advantage of greater 
wiriness. However, this does not depend upon 
the kind of diet adopted, but on the fact of eating 
just enough to supply the wants of the individual's 
system, all the food so taken being assimilated, 
and none left to form superfluous fat. I do include 
milk and eggs in vegetarian diet. My experience 
is not the same as Edwin Holmes. I have, ina 
fairly prolonged life, met with many young chil- 
dren who do not relish animal focd, but eat it 
under visible protest because they are told to by 
parents or caretakers; besides which they are very 
noted imitators, and mostly adopt the habits of 
adults by whom they areaurrounded. Many house- 
keepers who are not vegetarians ought to thank 
„M. B.” for the useful hints given about cooking 
nice, tasty little dishes, such as are often required 
to fill a corner; but when I hear talk of a tin of 
tomatoes,” Iam ready to query if fresh oues ara 
not better? A sea-captain told me that he had, 
on a long voyage, proved that ‘tinned ’’ (or 
„% canned ’’) vegetables were not of the least use 
as sbip-stores, and did uot prevent attacks of 
scurvy; since when I have always been tuspicious 
of them, and never try nor recommend them. 
I have been told that the green peas served to 
us in eating-houses in London are really 
e tinned,” and therefore not nourishing. And 
to C. L. Hart still further thanks are due for 
his recipes ; but for one who exhibits so much good 
sense in this direction I am surprised to find him a 
„ beer-drinker.’’? In these enlightened days he 
should, years ago, have learned the fact asserted by 
a brewer in Lancashire fifty years back, that the 
notion of beer containing nutriment was ‘‘a great 
delusion,” and asserting that a gallon of his 
“t beat ” would not be found to give more strength 
toa working man than a pennyworth of bread! If 
Sir Wm. Gull is satisfied with drinking ‘‘ Water! 
yes, my lord, London water,” why cannot others 
follow hisexample? ([See his examination before 
the Special Committee of the House of Lords on 
Intemperance.) May I entreat this, ‘‘our’’ corre- 
spondent, to take a glass of hot milk at lunch 
instead of beer or ale, and a cup of Liebig, hot, as 
a ‘‘nightcap’’ instead of his wonted allowance of 
brandy? But why should any diner in London be 
ata loss for a palatable and wholesome meal so 
long as the market is supplied with fish? We 
country folks stand aghast at the waste of valuable 
food at Billingsgate nearly every day whilst the 
toiling and over-worked men (and women) of busi- 
ness are suffering for want of just the very, very 
nutriment which fish—white sixh—supplies to the 
brain and nervous system! Will C. L. H. 
take this hint, and let ours have the 
benefit of his experience in a month hence ? 
I do not know London well enough to say that 
there is no “ good vegetarian cooking ” to be found 
there—in fact, I have never yet taken the trouble 
totry. A non-resident like me seldom has much 
spare time there. Incidentally, I may remark that 

have found more than one place where they do 
know how to cook sole, &c. Improving upon the 
Farringdon - street vegetable - marrow roast 
goose, my sister-in-law, whose house is my 

resent home, prepared a dish (No. 911, p. 17) next 
day, to wit, a vegetable marrow, one end cut off 
to get seeds out, replacing them with a very fine 
mince of sage, onion, crumbs of bread, and bits of 
butter, nicely seasoned, then baked the whole. We 
all partuok of the roast goose”; and if the dish 
did not find itself ticketed with a first prize,“ it 
certainly did deserve to be ‘‘ highly commended.” 
We are promised another one some day soon, to be 
first half-boiled, then browned in the oven, to 
ascertain which way is best. Let us not forget 
that useful root the turnip, the which, though 
so watery, when properly cooked, that is, just 
enough and not too much dons, either by 
boiling or steaming, possesses several valuable pro- 
perties. The raw turnip (I believe a nice Swede is 
best) cut into slices and well sugared. is a speedy 
cure fora cough—it may be eaten without regard 
to either quantity or time—only use enough. 
cannot see any connection between vegetarianism 
and „ deafness” ; and think the latter subject very 
properly passed over; inasmuch as the eur is the 
most delicate organ of the body, therefore best not 
meddled with. However, I may safely recommend 
a good steaming over a vessel of boiling- water, re- 
peated successive days, from fifteen to twenty 
minutes at a time; then a sponging with cold 
water, and a good, vigorous, yet gentle, dry- 
rubbing with a fine towel.—H. O'S. 
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(47345.] — Boomerang.—Some years since I 
made numbers of boomerangs. and after a little 
practice did not find any difficulty in throwing 
them. Theonly thing I found wrong was that 
the wood broke at the elbow if it struck the 
ground in its flicht; but this I got over, and will 
now give our friends the information, as they are 
very easily made, and afford great amusement, and 
I may say astonishment, to watch their flight. 
Take a piece of say in. board—deal will do if close- 
grained ; cut out to shape of boomerang, then cut 
a groove kin. deep all round edge with a saw; into 
this groove insert a piece of steel wire, music wire 
is best, drive a small tack at, say, every inch, round 
off the edges and make them }in. thick; then give 
over all a good coat of glue; if properly done the 
steel wire will take all the strain, and boomerang 
will stand any amount of rough usage.— MARLOW. 


[417374.]—Varicose Veins.—A properly applied 
bandage, either elastic or otherwise, with a small 
pad of wet linen over the vein if ulcerated, is 
required. Standing still is the worst of all poti- 
tions for this state of things.—F.R.C.S. 


[47401.]—-Coil (U.Q.)—The paper tube described 
in my coil (March loth, 1852, p. 15) is correctly 
fixed to insulate the primary from the secondary 
wires, and should not be fixed around the wire 
bundle, as W. R. C.“ mentions. The wire bundle 
ouly projects through the ends.—J. N. ANDREWS, 
Piy mouth. 


(47159.] — Silvering Looking -Glasses.— I 
regret that I am unable to describe the process 
followed commercially for silvering with pure 
silver. lt is a trade secret. In the question of 
cost I refer both to actua! cost and to charge made; 
but as this varies with different sizes, and both as 
done by and for different people, and also as it is 
in “‘charge made,” a trade question, I must ask 
“J. T. M.“ to excuse my replying more definitely. 
—E. HOLMES. 


(47409.J—Silvering Looking - Glasses.—As 
this questicn seems to be of considerable int: rest to 
some of your readers, I send you a description of 
a simple method uf silvering which forms the sub- 
ject of a patent granted this year to Mr. J. E. 
Pratt, of Fiodden- road, Camberwell. No special 
solution is described, any of the ordinary solutions 
being suitable. The success of the process de~ 
penus upon obtaining a regular deposit over every 
part of the glass, and the method of doing this at 
present is tu Lave a large and perfectly level table, 
upon which the glass to be silvered is placed. 
Rund tue edges of the glass are placed rails of 
wood to coudue the liquid, whilst the silver in it is 
being deposited upon the plate. So important is it 
to get au equal deposit, that means are used to 
ease up by wedges any hollow part of the glass 
lying on the table. Tucles have been used which 
were supported on a frume with trunnions ou a 
Suitable stand, so that tha Jiquid could be rocked 
to and fro, but the expense ot the process was too 
great. A much better deposit can be made, much 
more quickly and with very greatly increased eco- 
nomy inthe manual labour, by the following method. 
A fixed incline of about lin. in a foot inclination is 
covered with the usual covering; upon this is placed 
the glass to bs silvered; the sides of the iuciined 
bed are raised to prevent waste of liquid, and at 
the bottom of the incline is a trough with an incli- 
nation to one of the lower corners of the incline, 60 
that the liquid escaping over or running down the 
incliue can be brought to this corner, or nearly so, 
and a small cutict in the trough will conduct the 
liquid ‘nto a jug placed there to receive it. The 
Inc:ine bed is heated by steam, or other suitable 
Meau3, aud thse glass to be silvered being placed 
up. it, the workman takes a jug of the prepared 
quid and rapidiy pours it over tue top edge uf the 
gl. plate, tuc object being to cover all parts of 
the pizte us quickly as possible. As the liquid 
eacapes by tho cutlet described, it is caught in the 
jug, which is then taken by the workman and re- 
piaced by the nuw empty jug first used, and so 
alteruately. in tbis way an almost constant stream 
of yad is ring over the surface of the glass 
plate, and tue deport of tilver takes place quickly 
anieveuy. It is said that there are very great 
ecoucmie. resulting from this invention. Ist. In 
the quactity ef solution used for covering the 
qistes. Zod. In the more evenly distributed film 
of silver, aud in the greater solidity aud firmness of 
the de it. Ord. In the saving of manual labour 
¢tuployed; and, 4th, in the saving of time; a 
few munus e slicing to complete a very large plate. 
It wiii be wen that the principle of success in this 
Invention Gepeuds upon the fact of giving the plate 
gueh an au uuation that the solution flows over 
ramly, aod can be caught quickly and repoured 
er Ur plate, Thea depost forms quickly, evenly, 
21. 1 wh atle labeur. It is evident that these con- 
ahi ui lin recurred by the glass being held at 
the , ent I inclination, or suspended in a frame, 
Msata i aon wo prevent the liquid escaping 
wer toe wee, and the under side of the glass 
Asmi te Marne by stam or Warm air or water, 
wy poa ire wine, Can any of your readers 
4% Witte WD De thy beat eviution to use with 


this process, and how many times it would be 
worth while pouring the same jugful over the 
glass ?—S. G. 


[47486.)—Euclid’s Axioms.—If Mr. Romanes 
will write out in full his algebraical proof for de- 
ducing axiom (3) from axiom (2), I think he will 
find that he is assuming the following axiom: If 
to each of two given quantities equals be added, 
and the results are equal, then the given quantities 
are equal.“ Consequently he is not reducing the 
number of axioms.— C. W. B. 


[47486.]—Euclid'’s Axioms.— The A + B= 
C + Dofmy reply on p. 18 should have been, 
A+C = BA D. Mr. Romanes seems to forget 
that algebra is based on axioms as well as geometry. 
Since we do not know the truth of axiom (3), 
nor can it be applied?” That is exactly what I 
maintain. Mr. R. fails to see that; nevertheless, 
he does apply it in his proof.— A. J. SMITH. 


[47553.] —Froblem in Dynamics. — “ Who 
shall decide when, Sc.?“ Mr. Romanes makes the 
ball descend; ‘* Dubliniensis’’ and ‘‘ Vesuvius”? 
think it would ascend, while Tam O'Shanter ” 
and Scotch Working Mechanic’’ will have it 
that it would remain at rest. Surely, at all events, 
the last and G. B. T.” both propound Dyna- 
mical heresies in their letters on p. 39. For, if G 
and H be unequal masses, will not the tension of 
the cord on each side of D be 26 H/ GT Hy; 
and therefore the total downward action, always 
through D, be = 4GH/G + H g, which is less 
than (G + H) g, and therefore by assumption less 
than Eg ?—A. J. SMITH. 


(47573.]—Model Locomotive Boiler. — I 
ehould make the connection between a flat top 
outside firebox and boiler thus: Get a piece of 
sheet copper, the same shape as the back-plate, and 
tiange it on the top and sides in the same way to 
tit inside top and sides of box; then cut out a hole 
at the top about zin. less in diameter than the 
barrel of boiler, aud flange this in the opposite 
direction, so that the barrel will fit inside (see 
sketches). If you think it is too difficult a piece of 
work, you could make a pattern of it, and have it 
cast in brass; the circular flange could then be 
turned in the lathe to fit the barrel exactly. It is 
a pity you cannot get the gin. tubes of the proper 
thickness, Jin. or 7-16in. would do, if not more 
than 1-32 thick; but you will have to sharpen the 
blast a little to get a good dräught.— E. L. P. 


47575. — Electric Pendulum. — You can 
easily make an electric pendulum; but first of all 
you must determine the size of clock you wish to 
fit the pendulum to. Let me have full particulars 
of the clock you have or jutend making, then I will 
give you all the information you want as to size of 
bobbin, wire, connections, &c.—W. J. LANCASTER. 


[47589.|—To Mr. Lancaster.—The revolving 
dises are, of course, the principal feature in 
machines of the Holtz type, of which there are 
many; bat as to its practical application, this is 
another question altogether. If you mean for the 
production of the electric light in any form what- 
ever, this form of electricity is useless. You may 
charge Leyden jars, tire fuses, and do a lot of ex- 
perimental work with tho electricity produced by 
trictioual machines; but this is altcgether different 
to the voltaic or dynamic electricity one wishes to 
use in 80 many different ways.—W. J. LANCASTER. 


[47604.]—Bicycle Tires.—I put on tires in the 
following way :—Tuke a piece of cement and hold 
ia the flame of a candle, and keep dabbing in the 
groove until it is fuirly covered with cement; then 
allow it to cool; then put on the tire, taking care 
that it is equally stretched all round; next take a 
epirit-lamp, with rather small flame, and warm the 
felloe all round, bit by bit, until the cement oozes 
out, if there is sufficient of it to do so. When cool, 
trim off the cement which has oozed out with a 
warm knife, and the thing is done.— T. H. 


[47633.]—Bird-Stufing.—The best way to 
relax skins is to wrap them in a damp towel; but, 
perhaps yours Lave been badly preserved, especi- 
ally as you sey they go rotten when made soft 
enough in damp sand.— M. T. 


[47645.]—Spiders.—Sir John Lubbock is, I have 
no doubt, occupied too intently watching out some 
of the functions of the bce, wasp, or ant, to be able 
to notice any query in the ENGLISI Mrciranic. I 
have watched spiders, and have passed many an 
hour with them, until I almost could believe they 
knew me, and that they had much more intelligence 
than people gavo them credit for. I have seen 
them fly, as some people call it, and this is the way 
they do it. The spider can determine the direction 
of the wind, and he can foretell the weather (by 
the bye, better than the weather bureau in London). 
In the early morning of a fine day, he may be 
seen climbing the side of a tree to leeward, and 
when he has reached a position sufficiently high to 
fly his kite-string (but no kite), he will spin a very 
fine thread, and 1 believe from only one of his 
spinnarets, and I also think that the thread con- 
tains very few filaments compared to his usual 
thread. ‘This thread floats on the wings of the 


wind, and is lengthened slowly by the spider until 
he feels that he has a bite; in other words, the end 
of the thread has attached itself to something in its 
way. The spider then pulls it to see or rather feel 
that it is firm; he then runs along it, thickening 
it with some extra filaments. If the spider has nc 
firm base to work from, he will spin a short line 
and hang on this while he sends the thin line out, 
and he will hang apparently motionless until be 
has succeeded in making an attachment, when he 
will traverse the new line.—W. J. LANCASTER. 


[47652.]—Faure Accumulator.—You have 
them about the right distance, but, if carefully 
insulated one from another, they may be closer. 
Perhaps the opposite plates are connected in some 
way, as “lead trees are apt to form across if 
there is the slightest flaw in the flannel cover. 
Several forms of accumulator have been described 
in back volumes.—E. G. M. 


[47652.)—Faure Accumulator.—I have given 
up accumulators as a bad job. I cannot make 
them succeed as I would wish, and to lose 50 per 
cent. of current in storing is more than I care to 
lose when there are other and simpler ways open 
for the generation of electricity. Still, you should 

et 50 per cent. of the current out that you put 
into the accumulator, and you should not lose the 
charge s0 quickly as you seem to have done. The 
accumulator should work better the longer ycu 
keep it in action until it gives out its maximun, 
which I have never found more than 50 per cent. 
of the current put into it.—W. J. LANCASTER. 


[47656.]—Woollen and Worsted.—Is not the 
difference between these just simply that between 
short and long staple wool? In the former case 
the wool is short, aud is milled and fulled; in the 
1 it is long, and is drawn out and spuu.— 

(47659. ]—Tricycle.—Inferior metal, weakened 
at the screw. The wires may be 10, but if a screw 
is cut into them they are very much smaller, unless 
the ends have been upset sufficiently to tuke the 
thread.—Coventry ROTARY. 


[47600.]J—Metallophone.— There is nothing in 
the market to exactly suit M. P. Robin, but le 
might have instruments construc'ed on tbe plan of 
the piano harp, or real harmoniums with the per- 
cussion action, using only the latter for the pisuo- 
forte practice.— ORGANON. 


[47661.]—De-alcoholised Wine.—Boiling will 
drive off the alcohol from wine, and also the 
tlavouring ethers. In fact it would simply spel 
it. G. T.” will derive more benetit from the uè 
of unfermented wine, if he can get it, but it will 
puzzle him to keep grape juice unfermented fo: 
long. The statements quoted are, of course, 
rubbish.—T. P. 


[47065.]— Government Inspector of Mires. 
—This querist should procure some of the text- 
books or crawbooks used by the teachers of cla -ses 
aud their pupils. Also copies of exsminstivo 
papers. There is, I believe, a very good sch at 
Bristol.—CaMbRIa. 


47672.]J—Limelight.— You will require air- 
tight bags, capable of bearing a pressure of 509b. 
on each bag, although 180lb. will be the utinest 
you would use on them; still, they ought to be 
strong enough to bear three times as much. Then 
you will require a jet with platinum nozzle, preše 
sure boards, and tubing, retort and purifier. These 
will take you some time to make, and would, I am 
afraid, prove useless when made, unless you had 
someone with you to give you hints and assistance. 
I shall be pleased to help you, if you wish to muke 
the apparatus.— W. J. LANCASTER. 


[47674.]—Electrotyping.—No doubt you have 
succeeded in doing what you wished to do. If uot, 
let me know, and I will tell you a simpler meth 
than the one you have tried.— W. J. LANCASTER. 


(47675.;—Vacuum Gauge.—To Mn. LAxchs- 
TER. Lou can make a vacuum gauge out of a piece 
of glass tubing one-eighth inch bore, and betore 
being bent 14in. long; then in a Bunsen’s dame 
bend the top part down at a point din. from sealed 
end. Having bent this to form a U, then bend the 
other part up again, so that you will have two bend: 
and, of course, three tubes close together. The 
open end must be firmly cemented into a brass 
screw, fitting air-pump plate. Then fill the termi- 
nal leg of gauge with mercury and gently heat the 
tube until you have, by repeated tapping, removed 
all air- bubbles. Now screw into air-pump plate, 
and if all is sound the mercury will fall in closed 
leg and rise in the other unil both surfaces are 
level.— W. J. LANCASTER. 


[47698.]—Bunsen Battery.—To Mr. Lancis- 
TER.—The white crystals are sulphate of zu. 
Wash out the cells with warm water, aud put porous 
cells into boiling water, leaving them in for some 
hours. Clean the zincs well in hot water, aud scrut 
with sand until nearly clean, then wash and amal- 
gamate them. If you scrub the zincs well with 
rand and warm water you will save a lot of mer 
cury and really preserve the zinca, the dirty spot, 
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won't amalgamate, and so become centres again 
for decomposition when battery is again oharged.— 
W. J. Lancaster. 

47743.) — Discharge from Egg - shaped 
Sewers.—I am obliged for sume of the informa- 
tion giren by Mr. C. H. Romanes in answer to my 
query respecting tne dischargo in egg-shaped 
sewers; but surely if the formula given by me 


Q = 19:52 VA 4 5 be correct for litres per se- 
cond, that given by Mr. Romanes as discharge in 
44 must be wrong. I 


cabic feet viz., 35 


fail to see why the formula should alter, as in the 
first case the diameter. fall, Ko., would be in 
metrical measurement, whilst in the latter in feet, 
therefore the coefficients should be the same. I 
must confess, between the two, I am more in the 
dark than ever. By perimeter of large end, Mr. 
Eemanes evidently means lower end,“ for that 
ef the larger one would be half the circumference 
of larger diameter, or 1:57079.— ETNA. 


(17707.] -Manganese.—“' M.“ is, of course, 
perfectly right about the oxides of Mu. My error 
(which I detected immediately I saw it in print) 
was one of the eye, not of the brain, and few per- 
sons with auy knowledge of chemistry would be 
misled by it. What I intended to have said was 
that all the higher oxides of Mn are reduced by a 
rj beat to MnO (not MnO:). J am quite aware 
that MnO. is the highest, and Mu; O, the lowest 
mineral oxide. But since“ M.” expresses a dcubt 
as to the practicability of obtaining the metal in 
the manner 1 mentioned, I feel bound to describe 
tie process more fully. It is supported by Profs. 
Rorcos and Schorlemmer, and is given as the best 
method of preparing the metal by Hugo Tamm, 
who has made a large number of experiments on 
tLe preparation of the metal on a large scale, and 
a description will be found in the Chem. News, 
197, III. A flux ia prepared of 20 parts of soda- 
lime glass and 7 of tluor-spar; 6 parts of this 
wirtute are then added to 1 of lampblack and 11 
ciMnOz The mass is heated in a plumbago cru- 
citle ined with a mixture of 3 of graphite and 1 
c{treclay, and this is then intensely ignited ina 
wui-furnace. A green slag, termed ‘ green 
Arz.“ is obtained in this operation, together with 
wetallie manganese, and this flux serves for a fresh 
cperation, This impure manganese, termed cast 
mal zalre, when fused with half its weight of 

MaC0,. yielded a product possessing the following 
componbon : 


Manganese 99910 
Iron 629 22 2 2 6 6 „ 6 6% 66 % g¶ 0 0 050. 
Silicon 65 5 66 „ „„ 6 „ „6 „6 0:015 
Carbon 6 2 „ 6 | 0'025 

100000 


—C. HAREIS. 


27867. — Magnetic Sands.—I observe Mr. 
Alien's reply (p. 15) about titaniferous magnetic 
suds, in which he says they are ‘wholly useless 
ior making steel or any similar purposes.“ I tind 
that the use of the titaniferous steel sand of Tara- 
aski, m making triple alloys, bas been patented in 
this country by Mr. G. Scott (No. 620, 1882). In 
the specification it is stated that the economy and 
alvantsge in the method of manufacture is effected 
by using the titaniferous steel sand of Taranaki 
aud other places in New Zealand where such 
quality of saud may be found, instead of ordinary 
iron reduced to a granular state, the process of 
granulating ordinary iron being both troublesome 
and e stly, whereas the titaniferous steel sand is 
supplied by nature in the required form for the 
manufacture of spiegeleisen aud ferro-manganese, 
and the cost and trouble of granulating iron is 
avoided. The titaniferous steel saud is used in- 
stead of granulated iron, combining the same with 
manganese and carbon. The several constituent 
paris being reduced to a granular state are mixed 
in proportions regulated by the actual amount of 
Metallic manganese contained in the peroxide of 
minganese, the actual amount of metallic iron or 
ti] contained in the titaniferous sand used in 
forming the alloys either of spiegeleisen or ferro- 
mangauese with a proportion of carbon. The 
mixture of these constituent parts having been 
et. e eted, the same is placed in graphite or plum- 
bigo crucibles or similar vessels, the surface being 
covered with powdered glass or silicious sand or 
cther like substance. Iu this state the contents 
are ßubhmitt- d to the action of a furnace, and raised 
stadually to a high temperature sufficient to effect 
the fasion of the mixture. The employment of 
ths titanifarous steel sand in the place of granu- 
lated iron reduces greatly the cost in the manufac- 
tare of both spiegeleisen and ferro-maugauese. An 
wibesive carboniferous solution may be made of 
Siictent couristeucy to combine by admixture the 
Cousiituent materials of mauganuese and the titant- 
ferons steel sand into a substauce capable of being 
Moulded after the mauner of a brick, then dried 
aud afterwards submitted to a furnace for fusion. 
Perhaps Mr. Allen will say, for the benefit of the 
onginal queriat, whether there is a probability of 


using the sands indicated in the way described, of 
course with commercial success. — AN OLD 
COLONIAL. 


[47878.]—Electro-Gilding.—To Os.“ — A 
hot solution will certainly soften shellac varnish ; 
but as guding requires a very short time, I think 
it can be done without the varnish coming off, 
especially if the scratch-brush is not used till the 
operation is finished. The varnish can be removed 
with methylated spirits if the shellac will not do. 
Try black japan well baked on. This can be 
removed with turpentine.—Os. 


[47879.]—Silversmiths’ Work.—The ham- 
mering or facets speak of are put on after they have 
been into the polisher’s hands. It is the new style 
of ornamentation. I have done it with a small 
round-fjuced hammer, but it looks like so many 
dents. I have some work shown me manufactured 
in France, of the same tinish, which looks neat and 
regular, the same inside as out, and the article is 
nut put out of shape by finishing. The work con- 
sists of bag fittings (tops).—GrUuRGE EVERSLEY. 


[47892.]—Pianoforte Hammer Covering.— 
The slip of felt should be ficst prepared by slightly 
shaving the edges with the trimming-knife; this 
will cause it to tit more neatly into the nick at the 
top of the hammer-head, and also facilitate the 
bendiug over. It should then be cut into strips a 
little wider than the hammer (perhaps about fin. in 
width), and the end intended for the nick glued in 
first, fastened with tape, aud so continued through- 
out. The lower part should then be glued, carefully 
missing the portion ju-t under the blow, the felt 
tightly pulled over, and a few turns of tape passed 
round while it is held in its position with the fingers. 
As the success of the operation depends almost 
entirely on the firmness of the covering, too much 
care cannot be taken that it does not slip at this time 
through the fingers; should it do so, it is better to 
begin the pulling again, as no after process will make 
up for a flabbilyv- covered hammer. The hammers 
first covered will, on their completion, be ready for 
trimming with a thin sharp-bladed knife. Ifa 
decent quality of felt is employed the toning needles 
will scarcely be required ; butif the tone is found to 
be a little hard in parts, it may beroftened by a few 
straight pushes of the needles just at the round of 
the hammer. This will soften the felt without 
tearing it, andis the only way of producing a lasting 
mellow tone. The treble portion will often need 
brightening by the use of a hot iron; but in this, as 
in the softening, the taste of the operator will be the 
best guide.—W. H. Daviks. 


f47902.])—Preventing Silver from Tarnish- 
ing.—I should use a saturated solution of the 
hyposulphite of soda—i.e., as much of the soda sa 
& piven quantity of water will dissolve. Use water 
—uvot epirit.—J. W. Bonn. 


[t7902.]— Preventing Silver from Tarnish- 
ing.— Use a saturated solution—that is, as much of 
the salt as the water will dissulve. It does not say 
it will prevent the tarnishing, but implies that the 
tarnish can be easily removed, aud that, conse- 
quently, there is littie trouble in keeping the things 
bright.—T. P. 


[47904.]—Thorough Bass.—I should recom- 
mend Musician” to get Hamilton’s “ Catechism 
of the Rudiments of Harmony and Thorough 
Bass,” published by Messrs. R. Cocks and Co., 
Princess-street, Hanover-square, at 2s. You can 
obtain it at any good music-seller’s. There are 
several books by the same author on counterpoint, 
melody, and several subjects for the pianoforte 
student, which will be necessary for you to study 
if you wish to understand the subject thoroughly. 
—J. W. Bonn. 


47907.] Problem in Co-ordinate Geometry. 
— Would ‘ Milverton” kindly favour me with at least 
the principal steps in his investigation? Would not 
the equation he obtains assume a simpler form if 
the origin were taken as I suggested at the point 
where P meets OO’? I should have said more 
explicitly at the point between O and O’ where P 
meets OO“; the other meeting points lie in OO' pro- 
duced. The curve would then pass through tho 
origin. Or course, in the particular case supposed, 
this point would be the middle point of OO’. Could 
“ Milverton ” further oblige me by showing what 
value of “ (in the particular case) would make the 
deviation of the looped part of the curve from a 
straight line least - would in fact most nearly realise 
Watt's parallel motion, d aud r being given? 
A. J. SMITH. 


47907. Problem in Co-ordinate Geo- 
metry.— The results given by R. E. B.“ and 
“ Milverton ” are very interesting, especially the 
former, as the equation is symmetrical in all its de- 
tails; but whether the curve could be drawn from 
this equation is auother matter. Unless we can 
get the explicit value value of z in terms of y, we 
could not do 80, except by a process of trial and 
error, Am I right in sayiug that thero is no known 
method of obtaining explicit values of w or y from 
an implicit function when the higher powers of 
these symbols are involved? There is one problem 


to which this equation might be applied with some 
prospect of solution, I mean the Funicular Poly- 
gon.” This is a favourite problem of mine, and 
about fourteen months ago wrote a paper on the 
subject, which was printed in this journal. The 
simplest form of the problem may be illustrated 
with a piece of string of known length. the ends of 
which are attached to fixed points of known dis- 
tance apart. Two known weights are then sus- 
pended to the string at known distances from each 
other, and from the fixed points, and we require to 
find the position of the whole when at rest, either 
by finding the angles or ordinates from a fixed 
point. Now, it will be seen that if we tind the 
centre of gravity between the two weights, and set 
the whole arrangement swinging from side to side, 
the centre of gravity will describe a curve, and the 
equation to this curve will be that which has been 
arrived at by R. E. B.” and Milverton,” the 
origin being half-way between the points of sup- 
port. When the string and weights have come to 
rest, the centre of gravity will be at the lowest 
point of the curve, or at its furthest point from the 
axis of z, aud, therefore, y will then be a maxi- 


dy = 0 


Also, if all the terms of the equation be brought to 
one side, and the expression called , then x O, 


4% =. The equation given by “ R. E. B- 


and“ 

dy 
is not a diffcult one to diiYerentiate, and I am 
therefore iu hope that some result may be arrived 
at by working with the original equation and its 
diferential; but whether it is possible to fiud the 
value of i or y from these two equations remains 
to be seen. Will “R. E. B.” or “ Milverton’? 
kindly look into this. and say whether anything 
dı fiuite could be arrived at? M. I. C. E. 


[17909.|—Engineering.—I beg to inform 
Theta ” that he will find “ Civil Engineering,“ 
by Henry Law, M. Iust. C. E., including A 
Treatise on Hydraulic Engineering,“ by Geo. R. 
Burnell, M. Inst. C. E., sixth edition, revised, with 
large additions on Recent Practice in Civil Engi- 
neering,” by D. Kinneur Clark, M. Inst. C. E., 
nuthor of Tramways; Their Construction,“ &., 
a capital book for the purpose required. It is 
published by Mesara. Crosby, Lockwood, and 
Co., 7, Stationers’ Hall-court, London, E.C., 
price 63. 6d.— F. EVERITT. 


[47913.]—Electric Bath.—The bath need not 
be copper, the Rufford (pot) is preferable. Salt 
is all you require to put in the water, if you use a 
voltaic battery; if a Faradaic battery use water 
only. The cost of batteries depends on the size and 
kind. Most good medical batteries are fitted with 
a disturber and reverser, so as to change poles 
without disturbing the patient: the current should 
be shut off before reversing. The Loclanche is the 
best medical battery. If Au Revoie’’ will ad- 
vertise his address in the EnuLisu MECHANIC, I 
will write him aud give him full particulars.— 
JAMES REYNALDA. 


(47916.]—M. R. Engines.—The tank engines 
which ‘“ Camomile” mentions as having steame 
brakes only, are alao fitted with the Sanders 
injector for working the vacuum brake with a 
train, but the vacuum brake is not applied to the 
engine wheels. Cau ‘‘Camomile’”’ say if Smith's 
vacuum has been removed from tank engines 786, 
789. Most of the 800 class have been rebuilt with 
cylinders of different sizes. The original engines 
have cylinders I7in. by 2łin. Nos. 50l, 806, 808, 
509 (rebuilt 1875); 802, 22, 60, 65, 138, 139, 165, 
109, 810, 817 (1576), have cylinders 18in. by 2 fin. 
Nos. 800, 504, 805, 807, 811, Sid, 814. 816. 818, 819 
(1877); 803. 815. 829 (1880), have cylinders 18in. 
by 26in. Will Camomile” state if Nos. 62, 64, 
167 (rebuilt 1882), have had their cylinders en- 
larged ¢ ‘‘Camomile’’ has omitted Nos. 165 and 166, 
There are 43 engines of the so-called 890 class. 
23 engines were built at Derby in 1872-4 of this 
class. They differed from 590—909 in the trailing 
splushers. Their Nos. are 92, 148, (1572), 7, 48, 
72, 120, 124, 125 (1874), 46 (rebuilt 1875), 41—45, 
47 (rebuilt 1876), 2,5, 12, 19, 21, 40, 19, 95, and 
131 (rebuilt 1878.) I have given 24 augines; either 
46 or 148 ought to be omitted. No. 148 has Mr. 
Johnson's dome and valve, but the date is 1872.— 
METEOR. 


[47920.)—Westinghouse Brake.—The stop- 
cocks at the ends of the vehicles are used to open 
or close the main brake-pipe: they must always be 
opened after the hose-couplings have been united, 
and closed before they are separated. Before 
starting from a terminus, after adding to a train 
on the journey, or when another engine has been 
attached, the rear guard must ascertain if the 
couplings have been connected and the taps opened 
by the porters, by applying the brakes from his 
van au‘l seeing that they are released by the driver 
from the engine. He should also observe the prese 
Bure gauge.—CLEMENT E. STRETTON. 

[17921.]—Brake Trials upon the Midland 


Ruilway (1870 to 1877).— The following table 
I have compiled to give the information desired by 


mum, aud by the differential calculus 
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“A Driver’? Several of the experiments I wit- 
nessed, and shall be happy to furnish any further 


Pot a pin to suit the hours he wants signal for. 
et him count the teeth and divide that number by 


details. In addition to trials made with special 12. He will then have so many teeth for each hour. 


trains, some of tbe brakes have been tested in 
ordinary working between Bedford and London, 
Bradford, Leeds, and Skipton, &c. :— 


DATE. NAME OF BRAKE. 


April, 18700 Wilkin and Clarke’s ...... 


March 18, 1873 Westinghouse Air ........ 
March 21, 1873 3 is: eeu 
March 21, 1873 n 5 
March 22, 1873 ji 5 
May 21. 1873.. 55 gan Woes eee 
April 10, 1874. s 8 cs 
March 13, 1875 Clarke's Hydraulic....... è 
March 15, 1875 35 F 

( Westinghouse Automatic. 
June, 1875. Barker's Hydraulic ...... 

) Clarke’s Hydraulic........ j 
Aug. 26, 1875. Barker's Hydraulic ..... . 


Sept. 16, 1875. 
Sept. 21, 1875. 


Sept. 22, 1875. 
Feb. 9, 1876 .. 


Westinghouse Automatic. 
Chatelier’s counter pressure 
and hand brakes........ 
Kitson’s steam, and ordi- \ 
nary hand brakes 
Kitson’s steam, and ordi- 
nary hand brakes ...... j 


March 14, 1877 Smith’s Vacuum.......... 
March 15, 1877 77 ier SS 888 
March 16, 1877 0 w- O MiSeniSs 
March 20, 1877 


May 10, 1877.. 


Mark one tooth and call it 12, and then at equal 
distances, say, 1, 2, 3 up to 12 again. Miss pins at 
the hours he has no use for, and when he wants 


WHERE TRIED. 


On the Lickey Incline, Birmingham and Glouces- 
ter Line 


r . 
Between Melbourne and Trent. 

75 Chellaston and Castle Donnington. 

s3 Melbourne and Trent 

85 Melbourne and Trent. 

55 Hendon and St. Alban's. 

7 St. Pancras and Bedford. 

5 Derby, Trent, and Castle Donnington. 

j Derby, Trent, and Castle Donnington. 


The Newark Trials — between Newark and 
Thurgaton. 


Between Chellaston and Castle Donnington. 
j St. Pancras and St. Alban’s. 


Derby, Castle Donnington and Trent Line. 
Derby, Castle Donnington and Trent Line. 


Derby, Castle Donnington and Trent Line. 


At Derby. 
Derby, Trent and Castle Donnington Line. 
Derby, Trent and Castle Donnington Line. 
Derby, Trent and Castle Donnington Line. 
At Derby. 


—CLEMENT E. STRETTON. 


[47925.]—Electric Engine.—You have nothing 
to do but attach one end of a beam to an armature, 
and the other to a crank turning a fivwheel. The 
armature is pivoted at one end, and is pulled down 
by the magnet, aud, at the instant of contact, the 
circuit is broken, and the flywheel brings up the 
armature again.—T. J. P. 


(47927.]—Eleotric Time Signals —You want 
a disc, about 2:n. diam., fastened on to the shaft of 
hour-hand, so that it revolves once in 12 hours, 
and notched about jin. deep, to allow the pin of 
contact-rod to drop, and make contact at AB. 
Divide the disc into 12 equal parts for the hours, 
and half the spaces for the half-hours, and number 
them as shown in sketch; and „when fixed, the 


centre of hour-hand should always be over the 
figure 12. Carry the wire from battery to contact- 
rod as shown, and not through the joint. Of 
course, this will ring bell all throuzh the night; 
but you can switch it off after 7.30 p.m., and on 
before 8 a.m. But if this is unsuitable, you could 
make the disc revolve only once in 24 hours, and 
you must divide and notch to suit, so that more 
than one half of disc would he blank. The con- 
tact-rod you must shape to circumstances, and 
make the minute and hour hands coincide.— 
WALLINGTON. 


[47927.]— Electric Time Signals.—If Time 
Keeper will put two pius in his minute-wheel and 


le them lift a light spring, he will then have a con- 
tact maker every half-hour, and%on his hour-wheel 


half-hour signal he must have another pin half-way 
between that and the next hour. I send sketch, 
which will, I think, give him all he requires, pro- 
viding he has a little knowledge of clock-making 
and electricity. M, minute wheel, with its 2 pins; 
H hour wheel, with its pins: S are light brass 
springs, to be lifted by the pins in wheels: T are 
adjusting screws. He must, of course, insulate his 
spring studs from his clock-plate.—J. T. S., Shef- 
eld. 


(47934.]—Induction Coil Failure.—Cannot 
you pass a current through your primary at all? 
if not the wire is disconnected somewhere, and 
must be unwound. You appear to have over- 
insulated the work. Sketch of contact breaker 
inclosed. A, core; B, armature and spring; C Ci, 


two regulating screws; screw C stops spring B 
from breaking contact too soon.—H. Srookk. 


[47937.] —Electro-Motor.—Commutator is two 
short pieces of brass-tube, filed half away, for ¿ths 
of the length, fitted tight on wooden cylinder. 
Connections—entering at top S. hole in diagram to 


top N. pole, then to lower N. pole from lower S. 
pole to commutator- spring, through armature and 
out at other spring. Wite, No. 26 cotton. The 
rule has been given often as to amount of wire for 
good magnet. It must lie as deep as diam. of 
magnet. The F. M.s being flat, it must be as deep 
as their thickness. — CONRAD. 


147910.]J—Nathematical.— In questions (i.) 
and (ii.), which are the same, we have ax + Ja? + 
.. = log. tan. (1 + $r) = 4 log. 1 + sin. 2/1 
ein. T = sin. 1 + sin.“ r + ...; hence, assuming 
un imaginary angle 6, such that sin. x = i tan. 6, 


where :! — — 1, which relation gives also tan. « — 
¿ sin. 6, we obtain u = ax + b + ... =i (tan. § 
— į tan? 0 + ...) = ig, by Gregory’s theorem. 


This process reversed gives x = tan. < - | tan?.r 
+ ... = i (sin. 6+ 28.39 +...) = i (4 + 5 
+ . . ). au — bu’ T. .., a8 we see on replacing 
by ĝin the first identity and then substituting for 
4 its value 1. The proof is longer if exponentials 
are directly introduced, instead of indirectly in the 


assumption of Gregory’s series. Further, the first 
identity gives ax + UO +... =(2- % +.) 
Hillre ½% . . .) H . Het (l — ½ 
. .. + $0 (1 — ½ 2 . ) 0. Sart nn. 
which shows that a — 1, and also, since the second 
set of brackets contain only eren powers of zx, that 
in the expansion of u only odd powers of z 
will occur. Tbe logarithms are all Napierian. 
In Question (iii.) the arcs A A’, B B’, C C obviously 
pass through the pole P of the circle ABC when 
e If Q is any point on the sphere distant 

y a quadrant from A’, then the triangle OPA 
gives cos. OPA = cot. PQ cot. PA’: hence 
the condition that A’, B'. C' lie on a great circle is 
the co-existence of the three equations :— 


Cos. QP A’ = — cot. P Q cot. PA’, 
Cos. QP B’ = cot. P Q cot. PB’, 
Cos, Q PC’ = — cot. PQ cot. PC, 


Q being the pole of this circle, and the mathe- 

matical form of the condition is the result of elimi- 

nanag from these equations all terms containing Q. 
ow 


Cot. PA’ sin. B PC’ = cot. PA’ sin. (QPC - 
QPB) 
= cot. PA (sin. QPC’ cos. QPB - cos. QPC 
sin. QP B) 


= cot. PQ cot. PA’ cot PB cot. PC’ (tan. PB iin. 
PB! ~ tan. PC sin. QPC), 
and, as this is of the form + (B — ), we have by 
symmetry : 
Cot. PA’ sin. B'PC'+cot. P B sin. CPA + cot. 
PC sin. A PB 
=Kk(B-y+to-ata-—) = O, 
and this condition, since P A, P B, PC are quad - 
rants and ABC a great circle, becomes 
Tan. AA’ sin. BC + tan. BB’ sin. CA + tan. 
CC’ sin. AB = O. 
In Question (iv.) we have— 


a— l @ — 1 
3 1 2 (4 + 1) 15 RR 
a a? (_1 
(I TB a 14 71 


| 
taari ten 


1 a 
log. ¢ — ov) = log. (: — 11) M 


using Napierian logarithms, and, on substitatog 
xn for a and writing n log. x for log. 2, we ge: 
the required identity.—R. E. B. 
[47945] — Cotton and Leather Beltiag.— 
I can give you one instance in my expericnt: 
proving the superiority of cotton over leather for 
machine belting. I had a machine to which J 
wished to transmit 20 h.-p. direct from the crank- 
shaft of engine. The machine was intermittent in 
its action, causing the belt to jerk violently with 
each variation. 1 used a ]0in. leather belt, and ir 
a month there were thirty joints and new pieces ir 
98ft., the length of the belt, besides the loss of 
time occasioned by stopping to repair, the product 
of the machine being considerably im paired in value 
by a stoppage while b action. We replaced ths 
by a cotton belt of the same size; the first cost was 
less, and, after it had stretched, it ran for eighteen 
months without a break, day and nigkt. In unag 
cotton belting, which I have constantiy done sine. 


it requires some attention at first, as it stretches 


considerably; but after a couple of days’ rannis3 
this will cease, if it be taken up as occasion re. 
quires. After this, should it get slack, it shoud 
be moistened well upon the back with crude castsi- 
oil, when it will resume its tightness and f-xililif. 
Cotton belting must be preserved from changes ci 
the weather as much as possible, and, if thrown cf 
aud left for any time, cannot be put on withou 
letting out. Iam of opinion that the manner e 
jvining belting has all to do with the useful life of 
the belt. I use clips of thin iron and small bolts 
about l4in. pitch. The clips should be filed round - 
ing on the edges touching the belt.— FELL. 
WALEER. 


(47946.] —Failing Sight.—No mere mechanictl 
appliance can do you any good to strengthen your 
sight, which physical occupation, advanced sg. 
and failing health are naturally threatenisg. 1 
you give me your address, with the description of 
the present mode of your living, and write to 
“ Urbanus,” 5, Westbourne-terruce North, Lu- 
don, W., I will give you in a private letter tbe 
necessary advice how to support the strength of 
the optic nerve by proper artificial meanf.— 
AGE 71. 


[47947.] — Land Reclamation.—The tem 
“ warping ” in connection with the above is 3p- 
plied to the process of letting in water upon o. 
banked land when the water is well charged mth 
sediment, so that during the time the water is stil 
the sediment may be deposited upon the land and 
the clear water let off. By continuing this procs? 
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the land is raised, and a fertile soil provided for 
cultivation.— EPUnæ. 


47947.] — Land Reclamation. — Warping 
means flooding land with water containing alluvial 
matter in suspension, allowing it to deposit the 
suspended matter, running it off, and replacing it 
by more water of the same kind, and repeatin 
the operation. The water should be let on the lan 
when there is a flood or fresh in the river, and the 
first flood of autumn is generally the most beneficial, 
as in most cases it brings down the greatest 
quantity and best quality of alluvium to be got 
from auy particular river. Warping will in some 
places raise the surface of land very considerably 
in a comparatively short space of time; the rate 
of risa of course depending on the amount of 
alluvium brought down by the river, and the bene- 
ficial effect in a great measure on the nature of 
the country through which the river flows, and the 
consequent nature of the deposit left by the water. 
When the river is a mountain torrent cutting away 
its bed of barren subsoil it may be even positively 
injurious, while in other cases the deposit may be 
the richest possible manure, and in any particular 
case it may be either of those extremes or anything 
between them; so that in all cases the nature of 
the deposit should be carefully examined before 
any expense i3 incurred to warp land. Warping 
is usually practised on low-lying land, banked in 
from a river suitable for the purpose: it can also 
te often very beneficially practised on land re- 
claimed from the sea or the tidal estuary of a large 
nrer when a suitable river discharges itself through 
or by the reclaimed land, the water being admitted 
by sluices from the river at the upper side, and 
discharged from sluices at the lower side, and if 
the sewage of a town should be discharged into the 
nver at all near the warped land, it adds greatly 
to ita value. In general, warped land is used as 
meadowing, aud the warping is practised during 
the autumn and winter months, the water not 
being left on sufficiently long at a time to kill the 
grasa. —G, J. H. 


47919.]— Power Wanted.—There, are many 
good vertical boilers and engines combined, now 
wing made cheap and good, with feed-pump and 
feed-water heater included. I should certainly 
recommend you to send to one or two manufac- 
turers of these specialities for their lists, aud choose 
one of the must suitable. You will require a Gin. 
cylinder and 1 ft. stroke, and will work up to 45lb. 
or Alb. per square inch. Such an engine and 
boiler will cost you about £85, inclusive of all 
fittings to both engine and boiler. The advantage 
of this type of engine is that it requires no built 
foundation nor fitting up; the boiler requires no 
building in, flues nor shaft, and it is easily adapted 
to any workshop, and takes very little floor room.— 
Fren. WALKER. 


47952.]— Agricultural Chemistry. — Prof. 
S. W. Johnston, How Crops Grow’’; Prof. J. 
F. W. Johnston, Elements of Agricultural 
Chemistry and Geology”; and Prof. Church, 
„Laboratory Guide.“ The attentive study of the 
above will give you a good grasp of the subject ; 
but endeavour to get a course of practical chemistry 
in a first-cluss laboratory, such as that of the 
Pharmaceutical Society, under Prof. Attfield.— 
Jaws Foster, M. P. S., Carlisle. 


[17955.]—Solar Eolipses.— F. B. A.” does 
nst say at which point of the earth’s surface the 
duration is required. He had better consult 
Whitaker's Almanack, or some astronomical or 
nautical almanacks for those years.—B. A. 
Caran. 

47958. Chloride of Silver Batteries.— (a) 
Cut a plate of zinc two inches long and žin, wide, 
procure also a similar plate of silver foil and some 
chloride of silver. Melt the chloride over the 
silver over a Lot flame. The case to contain this 
small battery is constructed as follows :—Turn a 
boxwood cylinder 3in. in length and lin. in 
diameter (interior) closed entirely at one end, and 
atthe other by a screwed cover, going into the 
case; parafin the interior, fix to the inside of the 
cover, angle pieces of copper, to which solder the 
silver and zine plates, with about z in. space 
between them; fix in the cover from outside, a 
pair of the smallest binding-screws procurable and 
mike them communicate metallically with the 
plates, Suturate a few layers of blotting paper, 
to form a thick pad, with a strong solution of 
chloride of zinc and press this pad in between the 
two plates, the melted chloride of silver being 
Opposite to the zinc. If the box is tight, evapora- 
ton wil have no effect upon the cell. 
This form of generator will supply a powerful rush 
of current as soon as the circuit 18 closed, and will 
work until the silver chloride is exhausted. The 
circuit should never be closed until the instant of 
requiring the current for the coil. (6) Another 
form :—A perfectly-constant cell may be constructed 
iu which zinc and silver are the two metals, the 
z:nc being immersed in chloride of zinc, and the 
silver imbedded in a stick of fused chloride of 
silver. As the zinc dissolves away, metallic silver is 
deposited upon the + pole just as the copper is in 


the Daniell’s cell. 
—B.D. WILLIAMS 


B*** of Continental Railways. 
— Barry, in his Railway Appliances, gives the 
following: France, North Germany, Holland, 
Belgium, Austria, Hungary. Turkey (Europe ?), 
Switzerland, Italy, Sweden, Denmark, 4ft. Shin. ; 
Norway, 3ft. Gin. and 4ft. &4in.; Russia, 5ft. ; 
Spain and Portugal, 5ft. 6in.— R. G. 


[47960.]J— Bright Boots.— The recipe given on 
p. 601 makes quite as good an article as any of the 
advertised preparations ; but, having once tried it 
on a pair of boots, I shall never do so again. It 
does well for the heels and round the edges of the 
soles—in fact, is capital: but I should never put it 
on the uppers again. There is nothing like good 
blacking and a little elbow-grease to bring up the 
polish.— Noun. Dor. 


(47972.]—Metal-Work. — The old repouss¢ 
work was, I believe, done by punching the metal 
at the back while it is laid on a wax block. The 
cheap work of the kind is done by stamping with 
punch and die. In this case the artistic work is 
in the punch and die, the others being mere me- 
chanical reproductions. The metal must be soft 
and thin—about 1-24th of an inch; but, obviously 
something depends on tho size of the article.— 
CHASER. 


[47973.] — Barium Compounds.—They are 
prepared by dissolving the native carbonate 
(witherite) in hydric nitrate and hydric chloride 
respectively. When the carbonate cannot be pro- 
cured, baric sulphate, a much more abundant 
mineral, is reduced to powder, and heated with 
one-third of its weight of ground coal until it is 
reduced to sulphide (BaS). This latter is then 
taken, instead of tha carbonate, for decomposition 
by the acid: thus in the case of nitric acid 
BaS + 2 HNO, = Ba(NOs + H:S, and in the 
case of hydrochloric acid Ba, S 2HCl = BaCl, + 
H.S. Iam sorry I cannot supply you with illus- 
trations; but I think that any kind of reducing- 
furnace will suit you.—B. D. WILLIAMS. 


(47974.]—Question in Dynamics.—Let G. B. 
T. suppose his frustrum to be a perfect cone, then 
on setting it a-rolling, the apex being a point hav- 
ing no magnitude, its revolving could not move it 
(the apex) through space, and all the other parts 
would describe circles round it as acentre. Now, 
the circumference of the 3in. end will be distant 
from the apex, or where the apex would be were it 
a perfect cone, 9°12in., and that of lesser end, 
3 O4in.; consequently, will describe circles with 
these radii. ‘* Querist’’ will perceive these circles 
are in the same ratio as the ends of the body being 
rolled; and when the size is altered to 2in., the 
circumference of greater end will be 12:0+in., and 
that of lesser, 6:02in. from where apex would be; 
consequently describing circles with these radii. 
“ Querist”? will see that these circles are also in 
same ratio as ends, otherwise this answer would not 
be correct, as of course the paths must be in exact 
ratio uf circumferences rolling on them, or all parts 
of the body could not be moving in circles.—Scorcu 
Workine MECHANIC. 


[47975.]— Testing Lightning Conductor.— 
The only way of testing a lightning conductor on 
a lofty chimney stalk or steeple, is by getting a 
steeple jack to carry an insulated wire from the 
bottom to the top, and after filing the conductor 
clean, connect the wire to it, when the test can be 
made in the usual way. The latest form of con- 
ductor is made specially with a view to its sub- 
sequent testing, without the cost of a special 
climb up the shaft, to attach a wire.—S. V. l 


[47976.]—To P. Vallance.—I do not at present 
see how the system of loading guns and lighting the 
powder in front, described on folio 13, can be 
applied to breech-loading. In the experiments 
referred to the powder was poured into the mouth 
of the barrel and shaken into the mouth cf the 
ccne until full, the charge poured in being the 
exact central of the cone, and the touch-hole oppo- 
site the mouth of the cone. The large shot- 
gun was fired by a copper cap on a nipple 
placed at the mouth of cone. The bullet was put 
down the barrel, as in all muzzle-loading guns. 
The elevaticn was no greater than that of the same 
barrel when loaded with S drachmsof powder for the 
same distance, so that the range would be the same. 
But the most intercsting part of the experiment 
was thatin which these brass tubes were made to 
give such a velocity to the shot without bursting, 
proving the strain on the barrel to be so small. 
For measuring small alterations in atmospheric 
pressure (query 47955) would not a large airtight 
vessel, having a tube descending from it witha 
glass siphon containing a small quantity of fluid 
indicate a very small alteration of pressure? I 
some years ago had a large glass carboy so con- 
nected, and the siphon fixed in my sitting-room, 
and it was extremely sensitive, the opening or 
shutting any door in the house affecting it.— 
PHILLIP VALLANCE. 


[47977.]—Water Power.— Only an approximate 


Electromotive force 1:059 volt. 


answer can be given, because it is not stated what 
is the width of the overflow weir—or thickness, if 
that is better understood—over which the water 
falls. But, supposing it to be of cousiderable 
thickness or width, the quantity at jin. deep might 
be 8 cubic feet per minute, and at 2in. deep 80 cubic 
feet per minute; and, consequently, with 10ft. fall 
the power would be one-tenth of a horse-power in 
the one case, and l-horse-power in the other, 
reckoning upon a useful effect of two-thirds of the 
power expeuded.—C. 8. 


[47979.] Locomotives.— L. and N. W. Prin- 
cess Alexandra, No. 618, is a 7ft. Gin. single. Full 
dimensions of thia class given in back volumes 
(XXVII. and XXVIII.). 2240 ia a four-coupled 
(driving and trailing) side-tank engine, cylinders 
17 Aca. driving and trailing-wheels 4ft. 74in. dia. 
Mi d, 60 (see answer to query 47916 this and 
last week). 132. single-framed passenger engine. 
cylinders 17 by 24, driving-wheela 6ft. Sin. ; full 
dimensions aud drawings in Vol. XXVII. No. 204 
is an outside cylinder side-tank engine with a 
leading bogie, built by Beyer, Peacock, and Co., 
1868, for tHe Metropolitan Railway; cylinders 17 
by 24, driving and trailing wheels oft. 9in. No. 402 
is a six-coupled goods engine, leading, driving, 
and trailing-wheels 5ft. 2in., cylinders originally 
16 by 24, if rebuilt, 17 by 24. 695 is a double- 
framed bogie tank, built by Beyer, Peacock, and 
Co., 1869. 761 is a six- coupled goods engine, built 
by Dübs and Co., 1870: cylinders 17 by 24, 
driving-wheels 5ft. 2in. 79S is a double-framed 
bogie tank, built by Dubs and Co., 1870; cylinders 
17 by 24, leading and driving-wheels, 5ft. 2in. 
No. 890, given in back vols , see also query 47916 
this week. No. 1272, given in back vols., single- 
framed bogie tank, built by Neilson and Co., 1875; 
cylinders 17 by 24, leading and driving-wheels, 
oft. Gin. 1128 and 1394 are shunting tanks, the 
wheels are 4ft. Gin. dia., but I do not know size of 
cylinders. 1398 is a four-coupled express passenger 
driving and trailing-wheels, 6ft. 8in., cylinders 
18 by 26, built by M. R. Co., 1879. 1441 18 a six- 
coupled goods engine, built by Stephenson and Co., 
1880, cylinders 174 by 26, driving- wheels 5ft. 24in. 
lt is fitted with steam-brake.— METEOR. 


(47986 J- Parrot.—Parrvuts should never be fed 
with meat of any kind; it is invariably found to 
produce, sooner or later, the effect which our cor- 
respondent complains of. Hemp-seed and sopped 
bread, with a few nuts occasionally, are all that 
need be given.— C. HARRIS. 


[47986.]—Parrot.—The food is the cause of the 
parrot pulling out her feathers. Meat, butter, and 
hemp-seed all have a tendency that way, the rest 
of the food is all right. Do not give hemp-seed at 
all, or butter, and for the present no meat; after 
a while you may give a very well-picked chicken 
bone to amuse her; while Indian corn is very good 
for parrots, and they are very fond of it, and the 
shelling and grinding of it gives them employment 
for their beaks; if too hard, steep it in hot water. 
A lump of sugar occasionally isa treat, and I do 
not believe it is any harm; apples and most kinds 
of fruit are good, and would be particularly so at 
present.—G. J. H. 


[47988.]—Violin-Making.—The most service- 
able tool for cutting the F- holes will be a small 
hand fret-saw. They are very easily obtained, 
and are cheap. Look up the advertising columns. 
—B. D. WILLIAMS. 


[47988.] —Violin- Making. —I think yon will 
not improve upon the knife for cutting the F-holes 
of violins, although they could be cut out roughly 
with a fret-saw, and then finished with the knife 
and file. But the operation is a delicate one, and 
the tone as well as the beauty of an instrument is 
so dependent on the accuracy of this part of the 
work that [think by far the safer plan is to cut 
out the f’s entirely with the knife, which in my 
opinion is a more wieldy tool than the saw. An 
ordinary penknife you will find too thick. Small 
surgical knives answer the purpose admirably. 


Ehe should have the keenest possible edge.— A. 
E. T. 


[47988.]—Violin—Making /-Holes. — These 
cau be cut out with small saw ; but you would split 
the soundbourd. Better use sharp knife, and 
finish off with wood file. Mark out the figure, 
cut within the mark; get the smallest rat-tail and 
flat files, about 2s. worth, and the work is easy 
enough. You will notico that when using the 
little files there will be a great noise: in fact, you 
will be moving the soundboard so as to produce 
all the sound it is capable of; but if you use the 
file on the face of the soundboard the noise will 
be minute; it won't make your head ache, or set 
your pugging-tooth on edge. Take a lesson from 
a file, or trom the well-known fact that sawing a 
piece of wood across the grain will sound more 
than with the grain. And don't make your violin 
according to the old form; but move the sound- 
board the right way at once, it is much easier. 
While you are cutting out your /-holes I could 
almost make a new-thaped violin, without a suuud- 
post, to sound louder und quite as clear as auy 
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ordinary violin. When you stain your violin you 
may use aniline dye with advantage; but more 
like paint, i.e., not too wet, or you are ruined.— 
FIDDLER. 


[47990.]—Asphaltum. — Insoluble in water, 
with difficulty soluble in alcohol (spirits of wine). 
It is heavier than water, and readily soluble in 
naphtha, and the solution forms a good varnish.— 
B. D. WILLIAMS. 


[47990.]—Asphaltum.—No, it is not soluble 
in spirits of wine. Absolute alcohol extracts from 
it about 5 per cent. of a yellow resin ; but the sol- 
vents for asphaltum are mineral naphtha, turpen- 
tine, benzole, the tixed oils, and solutions of caustic 
alkalies, with the assistance of heat.—Fssar. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
awered for jive weeks are inserted in this list, and if still 
unanswered ara repeated four weeks afterwards, We trust 
our readers will laox over the list and send what information 
they can for the benezit of their fellow contributors, 


Since our last J. N. Andrews has replied to 47401. 


47379. Molel, p. 435. 

47381. Wildbad and its Cures, 436. 

47359. Engue and Carriage Spring Farnice, 426. 
4730. Foundry, 436. 

47308, Lewis’ Iccandescent Gas-Lamp, 423, 
47401, Cal. TO T. N. Andrews, 436. 

47409. Circular Bead-Cutter. 136. 


47629. 
47631. 
$7635, 
47637. 
47613. 
47645. 
47650. 
47062, 
47. 66. 
47672. 
47675. 
47676. 
47677. 
47679. 


Compensating Lever, p. 502. 
Organ Stops, 532 

Home Study. 532. 

Locomotive, 532. 

Spiders. 532. 

Measuring Railway Curves, 532. 
Annual Los- of Lite by Fire, 532. 
Circulating Decimals, 533. 
Construction of Maps, 553. 
Lim li hit, 523. 

Vacuum Ginge, 533. 

Magnete Exploder, 533, 

To Unsize Taper, 5309. 
Induction Coil, 553. 
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Patents for Inventions in 1881. — The an- 
nual report of the Commissioners of Patents for 
the year 1881 has just been issued. It states that 
the number of applications for letters patent for 
the year was ö, 751, being 234 more than for the 
preceding year. The number of letters patent 
sealed was 4,918, of which 6S lapsed in consequence 
of the patentees having neglected to file tinal speci- 
fications in pursuance thereof, leaving 3,850 in 
force. Of this latter number final specitications 
were filed in respect of 3,621, complete specitica- 
tions being filed in respect of 259. Applicants 
failed to seal their patents in 1,798 cases, opposi- 
tion was offered in four cases, and one application 
stands over through the decease of the applicant. 
A table is given showing that about 65 per cent. of 
the applications for patents from 1852 to 1881 be- 
came valid patents, that of the valid patents 
obtained upen the applications from 1852 to 1574 
nearly 30 per cent. paid the third year’s stamp duty 
of £50 and continued in force until the end of the 
seventh yeur, and that about 104 per cent. paid 
the seventh year’s stamp duty of £100, and conse- 
quently remained in force for the full term of 
l4 years. The descriptions of inventions de- 
posited and filed in the office under the new law 
from October Il, 1852, when the Patent Law 
Amendment Act came into operation, in relation 
to 113,379 applications for patents have been 
printed and published with drawings in outline. 
The specitications of patents under the old law 
from the earliest period at which specifications 
were enrolled, 13,561 in number, have been printed 
and published in hke manner. The old aud new 
law specifications amount together to 126, 940. 
Abridgments of the specifications of patented in- 
ventions are prepared and published in classes, 
each confined to one subject or group of subject, 
in order to facilitate the searches of inventors who 
are desirous of ascertaining if their inventions are 
novel. This series of work, which will consist of 
about 110 subjects, when completed to the end of 
the year 1576 will afford in a compact form a key to 
the inventions patented under each subject between 
the years 1617 and 1876. Thenceforward the 
volumes of abridgments will be published for 
decennial periods. Copies of the Commissioners' 

ublications are sold at cost price at the Sale 

epartment, 38. Cursitor-street. The receipts 
from the sale of these publications during the year 
1881 amounted to £2,912 43. 4d. The Patent 
Museum at South Kensington has been visited, 
from its opening onthe 22nd of June, 1857, to the 
end of the year 1851, by 5,257,000 persons. During 
the year 1881 there were 282,121 visitors. During 
the year 1881, 91 ornamental and 137 useful 
designs were provisionally registered, and complete 
registration of 15,176 ornamental and 128 useful 
designs was effected. There were also three designs 
registered for sculpture. 


QUERIES. 
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47991. Photographic.— Will some one tell me 
how the names of a view are so neatly printed on some 
prints !- J. H 


[47992.]—Commutator for Small Dynamo.— 
To Mu. LANSCASTEKR.— I have made a small dynam»), but 
wish to know how to insulate the commutator plates 
from each other on the armature shaft. Can you please 
intorm me !- Ty RO. 


47993. —-Manganiferous Ore.— To Mr. Betcnen. 
Will you kindly state how you get 44 of CO, to equal 
435 of Mao: ! Woy do you multiply by 50 to find the 
MnO in the sample of ore 7?—Onz WHO CAN NOT UNDER- 
STAND. 


(47991.J—Tinning Iron.—Will any practical reader 
say if stcelor iron is perceptibly weakened, or in any 
way injured, by the process of tinning! 1 wih to apply 
the proces3 to my bicycle, for which purpose I think it 
will be preferable to nickel-plating for the following 
reasons - yiz. : 1. The sume amount of labour in clesning 
and polishing will produce un equal polish. 2. The 
tinned article will have vastly more ‘* wear ” than the 
veneer of nickel, because the tin permeates the substance 
of the iron or steel. 3. The cost of the tinning will be 
less than the nickel-plating. Any objections by your 
readers wonld greatly oblige.— W. H. G. 


47995. - Margate -The Grotto, or Cavern.— 
I shull be glad to have guod and reliabe information 
respecting the grotto, or cavern, made of shelis, under- 
ground, in Margate, anid said to be very old. It is a very 
curious place. Docs any one know how old it is, for whatit 
wis used, and when and how it was discovercd — Ruan- 
ALLITE. 


(47996.]—Trammel Head.—In the hope that my 
“idea ' may be recoguised as a simple and effective way 
of fitting up an adjustable trammel-head, I send yon the 
accompanying drawing and description for insertion. 


0 
N 


The screw in the usual place at the top binds the head“ 
on the rod,” and at the same time pressra the liner 
un Jer the rod firmly againt the top of the slide-bar into 
which the“ point“ is tixned, acd thereby makes the slide 
a * tight 95 casy ”’ fit, so that the screw carrying the 
slide with the point, can move it to a “nicety’’ The 
advantage thut I claim for this, over those ger erally sold 
with mathematical instruments, is, that any amount of 
wear will not ullect the tizhtnesa of slice (the cperation 
of tixing om rod making the slide a tight and eass fit at 
all times), whereas, any that I have seen wear loose in 
the siide by use, and, therefore, the point is shaky.— 
JAuks Uge, Pattern-maker, B. Bridge. 


(47997.]—Black and Tan Terrier.—Will some 
one tell me how to cure my dog's eye of a white film 
which has been growing over it for some time, and I fear 
will destroy the sight! The dog is nine years vold.— 
JULIA. 


(47998.]—Legal.—aA. dies and leaves a copyhold cot- 
tare to B. to enjoy during his hfe, and if he has issue his 
children shall share and share alike at his death ; but if 
he has no issue, then the property goes to a third party, 
that third party being one of the executors, B., at 
the time the property was left him, was a minor, and 
when he attained bis majority he applied to the executor 
for possession of bis bequest, He got possession of the 
cottage, but could not prevail upon the executor to 
deliver up the writings, the executor informing him that 
he had no right to them, seeing that the cottage would 
be his (the said executur’s) in case of B.’s death. The 
executors are now both dead some years ago, and B., 
having issue, is very anxious to obtain the writings. 
How should he proceed, and what would be the probable 
cost? Will dated 1860 ; B. gut possession 1664.— ONE IX 
a Fix. 


[472999.]-—ElectricLecomotive Engine.—To Mr. 
Lancasrenr.—I[ havea frame of sold brass titted with four 
locomotive wheels. and want ty tit a motor to the frame 
to be worked by electricity, and so drive the locomotive 
on a circular railway. The frame is 104in. long, by in. 
broad. The wheels are 61 in. apart, und are 4/10. diam. 
Will some gentleman kindly give instructions for making 
the best torm of electric motor to drive it? The weight 
of the frame and wheels is 71b. 90z.—T. N. A. 


148000.1—Discharge of Pipes under Water.— 
Would some of your readers kindly give a formule snd 
example worked out? What fall ur head in teet of pres- 
sure would be required to flush out a pipe 500 yards 
long, 9in. diam., and 20 or 30ft. under water, and what 


difference would there be between fresh and salt water 
—J. L. W. 


[4£001.]— Heating Soldering-irons.—To “Ji~ 
or ALL Tranes.’’—I was interested in your reply 47:10, 
but should be glad of a fuler explanation. I have ors 
ct the oil stoves you refer to, but cannot man: ge to heat 
my irons. What is a waggon tilt and baille-plate.— 


| 48002,]—Heating Soldering-irons.—I am much 
obliged to my brother-reader, * Jack of All Traden, tur 
his reply to my query relative to the heating of soldering 
irons ; but why should I go to the expense of us stave 
costing 10s., when emaller and cheaper ones can be p ur- 
chased with 21n. wicks? I can purchase a stove about 
5in. high and about 3hin. diameter, with a wier 2.13. 
long, for 44., and would not this one answer my puip n 
as well as one costing 10s. ! Would “Juck 01 Ad 
Trades“ recommend me to use meth. spirits insts2c f 
mineral oil? Is not the heat given out by the former 
more intense than of the latter T. J. O'C, 


(49003. J—Gas-engine.—I am now a reader of cu: 
Mercnayic for a great many years, apd I have never ce 2 
instructions given in its pages tor the constreeticr ota 
model gas-engine, As Í am most anxious to maxes un 
this winter, phaps some kind reader would give tte 
n«cessary instructions as to how to make one — 
T. J. O'C. 


14800 f.] — Shaping Machine.— To W. 8. Brows — 
On looking over articles on * Motive-Power for Ams: 
tes,” Jan. 7. 1881. No. 821. I observe a hands bux 
shaping machine, of which I would wish a more detiied 
explanation if not too much to asi. I«s it intended to te 
attached to Jathe—if so, how ? Please state dimension 
and us full particulars as possible. Could I obtain wri- 
ing drawings —AuArxz un. 

45. Compressed Air.—I am about to make 
refrigerator, and would be pleased to have a few :s 
trom readers of ours concerning same. If I punop ar 
into the receiver up to 65 or uib. lo the sq. in., wht 
temperature will the compressed air in the receiver r. 
tot And if the compressed air be cooled to 65° orina 
what pressure may I expect it to issue from the recent 
—that is, what is the usual loss of power in the air, - 
paring the power absorbed in compression with thst 
whch the compressed air will develop during expan-n. 
— ONE INS A Fix. 


[45006.)—Starch and Blue Maaufacture. - 
want to make the above from potators. wheat, or mee 
which of the three materials is the most erongmical, tle 

lant and machinery required, and all particulars: I 

ave read tuat when making it from wheaten dour, it is 
best to have it made from whole meal,’ or the wh-a! 
as it comes from the mll-st¢nes. Any method wil le 
thanktully received. It is to be made for mle. How u 
laundry blue made ALEXANDER. 


[48007.]1—Boiler.—I should be greatly obliged if me 
kind reader will inform me how 1 can utilseat-bor 
boiler I use for chaff-cutting to supply me with 5 
quantity of b: iling water to seall malt-dust I use amo 
the chaff. Would an injector do, and if so, what nt, or 
in what other way? The pump will not supply is 
enough.—'T. E. C. 


[46008.)—Boomerang3 and other Projectiles 
— Letter 20169, p. 13. of your No. for Sept. 8 8 e E:: 
esting, that I should be much obliged to Mr. I. 5 
Vallance it he would kindly give a sketch of the baz 
erang, and also of the cone-gun which he there des 
—ALFRED HARMAN. 


[48009.J—Iategral Calculus.—Will some of cer 


4 1 -~ 
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kindly show me how to integrate 


GINEER’s Son. 


[46010.J—Oil on the Waves.—I sometimes WN? 
if all ships used the oil in sturms, what would becar.” i 
tbe enormous quantity there would be fl ating =. 
sea. Would it decompose, or be eaten - becus e 
would not te very nice toat last have a fllm of ol we- 
ing the sea.—Epwp. Tnos. Scotr. 


48011. Astronomical Cycle.—The 
Meton, which depends on the facts that 


235 lanations = 6932°69 days, 


eyele ot 


and that 
19 years of 365'25 days = 6989°75 days, 


affords a ready means of determining the dates at et 
and full moon, and is of service in the predictel. i 
eclipses. If one of our astronomical contributors Wou» 
kindly give a table of the new and full muons for 1b: 75 
years from 1861 to 1880, every subscriber to the“ EA 
could then predict these periods wi h facility. a t 
dates repeat themselves exactly. A new cycle tz A 
1881, which year had 1 for its golden number.—Berx. 


(48012.|—Diabetes.—In No. 910, Vol. XXXV. I 
observed, under the head, Scientifle News,” the 0 
on diabetes, stating thut II. Felizet has cured 15 e 
that disease. A friend of mine wishes to know 77 
about M. Felizet, or in some way obtain the help wh 
that gentleman has given to others.—Isaac Foriss. 


$ ad 

(48013.]—Tricycle.—Can any of our tricyling fen,, 
inform me of any reasons why I should not substita'z 
steel or iron tires for india-rubber ones on my “Expres 
tricycle, for my present ones are always ann 7 
cemented, and it seems to me iran ones would be B 
Whit sort of brake couid I have put on instead o 1 
present one on the hind wheel, which I do not . 11 
powerful enough for a billy country. Is here sny 5 
can prevent my hind wheel epinnipg the hole Oe 
half round if it comes against a stone or gets 1 8 r rA 
Would it be of any use to lengthen the lever no 9 55 
axis on which the wheel turns. aud to the end of n. 
the steering- roa is fastened. R. C. Hrrcucocxk. 


48014. Paints for Lantern-alides. n 
„M. I. C. E., or some other contributor, reg ad jor 
me—1. What water-colour paints snould be v 1 
bright yellow, orange, and scarlet, when painting 197 
for a Bciopticon lantern ? 2. Should the bright pas 1185 
the slides be painted in oils, or can as brillant an we 
be produced with water-colours? If so, how - that bare 
1s the best way of remuietening water-co vals Uriag w 
become dry and hard? I ehould add that I am 
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an up-country station in India, and cannot obtain 
vaitenaly not In ordinary use unless I send home 
«peially far them. I have got ordinary water-colours, 
Ai some oll-colours in tubes.— Bex. 


1915. Electrical.— Will any reader kindly farnish 
anexpianatiun of the following A telephone line of 
cine stations was fitted up, A and B the stations at the 
atreme ends, and C a loop on the line, and situate 
stout three-quartera of the total distance between the 
eds, from A and, of course, from B. The instruments 
were itted with relays for ringing. The end of the line 
cming from station A wus connected to the line ter- 
malin the instrument, that trum station B to eaith 
termal, no earth, of course, being mde at C. With 
Uisarrapzgement of the connections the speaking was 
ali nght, but although A could ring B and C, C could 
rag A and B, B could ring A; yet it was not possible 
for E to ring C: but by altering the joining up and put- 
enz the line from sta ion A to earth be guna: and that 
tom B to live terminal at station C, B could at once 
nar C. and the ringing was right all round. I expcct 
that C being much nearer to one end of line than the 
„der is the real cause of the above, but cannot deduce 
sar sath factory reasons for the etfect.—Ecrcrric Tyro, 


{415.'—-Mechanical Engineer's Certificate: 
-Wil aby reader kindly give me any information as to 
the way do proceed to obtain a mechanical engineer's 
certificate : whether I can obtain a prospectus of what is 
7 itued, end, if mecessnry, to join an engineering 
wal, or can the necessary work be done at home! 
Anp information as to the best books to use, &c., will 
maty oblige. — ESTHUSIAST. 


An:. Coating for Pipes. Will any of “ ours” 
kudy help me in the following „ ifficulty I have put 
u pumps into three deep wells fer the use of the 
uz; but the water is so red with rust sometimes that 
i ennot be used, and as I have two to put in yet, I 
chall vsteem it a great favour if any of © ours will tell 


me what to coat them with, so as tu prevent them rust- 
12. —-G. BLACESurrn. 


4%. Brass Casting. — Would some correspond- 
-ot abo knows kindly give particulars of ubove. When 


I hare teied, the castings come full of holes. What flux 
nosed -I NoRAM CS. 


%.] Polishing and Cutting Rock Orystal. 
-l Lave a lame piece of ruck aysal, and 1 want to cut 
* poish it in the shape of an oval p lygon. Win 
Fur ci your readers kindly let me know what tools to 
cr and buw to do the job, and much oblige ! -W. Ar- 
TETELL. 

0..—Steam Jacket.— When a cylinder is steam 
keid. is there avy particular ume when the steam 
»Loald be iet in or kept trom going in, as I see some 
undirs hive a stop-valve for jacket! Also please ex- 
1 use of the steam jacket, and oblige—A Work- 
III. 


, J. Electro-Plating.— Will some kind con- 
Tout give rue a little infor daf ion to help me out of a 
dü-enlty > Ihavea teapot-shuped plate, which I suppose 
tobe Britania metal, and I wish to give it a cout of 
OPT Pos to silvering. I have tried twice, but I 
aco get the copper to deposit on some parts of the 
„De, such aw the feet, top, and bottom of bandle, and 
the isie. Imad- my solotisn according to Mr. Urqu- 
Latt’s instructions, from one of his worke. I worked the 
sce bst, and applied two cells of the Bunsen battery 
ote pmt each, and I also worked them alternate. An 
arly reply will greatly oblge— B. A. J. 


_£"2.1—Concrete.— Huong reid with pleasure the 
L ment of “Khoda Bux” on your last issue on the 
` fete question, I shalt be glad if he or any of „urs“ 
Tid be kind enough to give me a little information. I 
uu about to take up rome bcard-fluors in some cottages 
Town, and replace with concrete. lwant to know how 
“fried inthe matter, and makea good finish. Will 
fea burnt Uricks an wer my purpose, as well as rabble 
“il Leanbuve nluteh-ap. Whit would be the mean 


ness Tequisiie, and huw should I tinish off ?—H. 
“TL JENSSON. 


.- Fixing Cylinders and Eccentrics 
inthe Lathe. 1 want to kuow the proper way how to 
rx Cylinders and eccentrica in the lathe for turning aud 
“nag uut, I cannot tinish them well at all. I should 
much obliged, and so would otheis, if some able 


mater would give a letter or two on fitting.—AsaTEUR 
ITER 


„124 % — Water-colour Painting. — Would 

MLCE” instruct me a tittle? Lam very fond of 
r colour painting, but am at u loss to know how they 
are made to loo so Very emuuth. I use camel-hair brushes 
fur instance, What colours should I use tirat to draw a 


bridge with the water running through, light or dark 1— 
A'IATEUE PAIN TER. 


485.]—-Preparing Insects for the Micro- 
Scope. — Can auyone tell me a way of making the limbs, 
Sc., t insecta transparent without destroying the inter- 
tal suuctures? The usual way of pickling in liquor pot- 


as is uscleas it one would study the musces, &c.— 
LBEWARD, 


To Mr. Parkinson. Will you kindly say 

"at size grooving I must use for a 12 by 10 double dark 

“tse, und also would it be better to make a square 

“aucra 1 In eonatructiog this size, shall I duuble the pro- 

peruons as rezards thickness of wood and width of the 7] 

10 ty, descrited in your excellent article in Amateur 
vrk IIlustruted. “ —CalEKA. 


W. Legal 0 Me. Frro, Wrrnxgrirrp.— 
Ta Jou sindiy state if ıt is necessary to take outa 
e to gell an ointment ma e by the seller, eitber 
1 z Wholesale, us ng the muke r's name tothe ointment ; 
ESE Rome me Holloway's ointment; or whether it 
J. . t obligatory ty register it at Aputhecaries’ Hall 1— 


r a 
9 05 S.I—Legal. To Mar. Freno., WETIERTIELID.—I 
1 har un compauy, and it states on the pro- 
n E by virtue of the charter aud deed of set- 
Rit © liability of the subscribers is limited to the 
ther me ta vn their shares.“ Init quite as safe ag if 
ee ea the comp ny was limited, and that it was 
T under ihe Companies Acts from 1862 to 1880 
Ne. as some of them state I—J. C. 


—— ee E R ea, 


[48929.])—Steam Power for Lathe.—I am a 
wouod-turner, aud work my lathe by foot, and want to 
know if anyone can kindly inform me if it is practicable 
to carry a steam-pipe from a large boiler in the next 
warehouse to a small engine ir my shop. I thougnot I 
might do without the boiler if I can.—J. T. A. 


[49030..—Bardening Taps and Dies.—Could 
any correspondent inform me as to the best methods of 
aeg taps and dies in a mall smith’s shop! 
TULCAN, 


{44031.J—Transmitter.—Can any one describe to 
me any form of a guod diaphrigm microphone for trans- 
mitting speech? I am told there are some very good 
ones. Iam rather deaf, so I should hke a fairly loud 
ee Could I also have a better receiver than Bell’s 1— 

DDA. 


148032.— Zino Cylinders.—I have a quantity of 
zinc cylinders tor batteries, but I cannot possibly amal- 
gimatethem. I dip them in dilute sulphuric acid until 
efferveseence commences, but they will not tske any mer- 
1 75 Can any of ours put ine on the right path! 

DA; 


[45933.1—Agriculture.—Will any reader plense 
direct me in iny reading for the advanecd or honours 
stages of agricultuur- in the Scienc- and Alt Department’s 
examinations by mentioning a few good books on the 
subject iI — AGILE, 


{4803}. 1—Ammonia.—Will] any chemist or brother- 
reader who understands the above gus, kind y state its 
specific heat ut atmospheric pressure, as compared with 
water! Also, what pressure would a cubic foot of am- 
monia gas exert per 84. in, if heated frum 32° Fahr. to 
lou, 10’, acd 200° Fahr. respectively, starting with 
atmospheric pressure, and the volume remaining constant! 
— ONE ix Dorst. 


(49035. 1—Legal.—Will Mr. Wetherfield kindly inform 
what is the meaning of copyhold, as acplied to house 
property? Also, on what r ason is founded the fact that 
leasehold houses, on expiration of lease, go mto the pos- 
session Of the ground landlord !—A. H. K. 


{49936.J]—Shells.— Will some correspondent give in- 
formation as tu the cleaning and polishing of shells, or 


the title of any book containing such knowledge !—H. 
Derny, 


[48037.]—Squeezer Rollers.— Would some brother 
reader say Which isthe bert way to put axl- in squeezer 
roller, and ulso how to bore for axle? What kind of 
auger would be best, and what kind of chuck to hold 
auger shank in lathe, and best way to straighten end up 
before grooving for rings /—J. H. M. H. 


[48035.]—Floor-Oloth Making.—Could any friend 
tell me where I could tind a good work on the manufacture 
of floor-cloth, or give some irf rmation? I have geen two 
or three books, but the information in tbem is very 
scanty. I have tried stencling, but it is too slow and 
uncertain. I tind that the printing is done by blocks. 
How are these blocks made? Is thire any place where I 
could see the process near Leeds 1—OneE IN THE Dark. 


(48030. |—Friction Brake.—I wish to ascertain the 
power of a turbine revolving 1.700 turns per minute. 
The pulley on the turbine shaft is Gin. dia. Would some 
one kindly inform me how to rig up and apply a friction 
brake to thie, together with the necessary formula, 
which, I find, are not given in Molesworth.’’—D ELGo. 


(48010.J—The Distance of the Sun.—Will 
„F. HK. A. S.“ kindly expiuin how the particular observa- 
tion was made which Mr. Gill went out to the island of 
Ascension tu make; whether the caculat ions based on his 
report are finished, and what the result is 7—Oxuion. 


(42011.]—Cleaning by Dry Process.—Would 
some of our correspondents kindly oblige me with the 
poe ot cleaning by the French or dry process ij— 


£42042. J—Soaps.—To MR. ALLEN or Ori n RG KINDLY- 
Disrosip.—What are the usnal impurities in soap! 
How may they be detected and estimated — W. H. B. 


{48443.|—Dend or Chemica] Black on Steel.— 
Can aayone tell me how a dead or chemical black is 
formed on rifle sights? Is it by making a cout of oxide 
by heat and moisture as in Harff’s process, or by attack- 
ing the surfuce by some chemiral? What I want isa 
perfect non-retlecting surface similar in character, but 
dbtferent in colour, to a thin layer of electro-deposited 
silver, or as the surface of ground glass.—J. F. 


{48044.]—Minerals.—In No. 862, reply 44728. 
„ Dunrod ” mentioned some papers on the Application 
of Organice Acids to the Discrimination of Minerals.’’ 
Can he, or any of your correspondents, say where they 
are to be found, as I have sent to London for them, 
and am told they cannot be procured? — Bourn 
AUSTRALIAN. 


([45045.)—Fan for Smith’s Hearth.—To “Jack 
or ALL Trapes.’?—Would you kindly give me instruc- 
tions how to construct a fan for above, capable of weldin 
ldin. sq. iron at ordinary speeds? A skeleton sketch 
would much oblige, as I haye no chance of seeing one.— 
E. Bristow. 


[48046.]—Small Dynamo.—In making a dynamo 
similar tə the one described by Mr. Tolman, how is the 
wire wound on the tield-magnets? Suppose it is wound 
as an ordinary magnet; if xo, where is the current taken 
from, as the two outer ends of wire are to be joined to 
the springs to take the current from the commutator? 
Also, how is a shunt made, and how used in circuit? If 
some of our readers will inform me, I shall be very 
thankful, as I want to try my hand at making one.—F. G. 


(48017.]—Cork Fender.—I am de-irous of increasing 
the buoyancy of a small half-decked boat—a model of a 
deep-kveled cutter—I1ft. long by 2ft. Sin. beam, by the 
addition of a cork wale or fender, and shall be glad of 
any hits as to best way of making such a fender, 
materials (. e., besides the cork), shape, and mode 
of securing to the boat sides as a fixture. — H. Bus- 
WELL. 


48948. - Bichromate Batteries.—I was much 
Interested In “ dema's' account of bis new solution for 
bichromate batteries (letter 20506, p. 39), and I should be 
much obliged if he would say what was the strength 


of the bichromate solution. 
proportions he gave were by mea-ure or weight! 
think others would like to know besides myself.— B. B. 


And, also, whether the 
I 


[48049.J—Lathe.—I want to know how to apply 


Babbitt metal to the bar lathe illustrated in No. &76, p. 
42). 
have no lathe, and so prefer to Babbitt it as described in 
the artiele referred to. Would ordinary white metal do, 
and how should it be applied: — NIX ER. 


I know that steel or brass would be better, but I 


(48050.J—Hardening Cast-iron.—Can anyone tell 


me how to harden sinall castings atter being bored and 
plained. I understand how to cuseharden wrought-iron, 


and have tried all tbe methods 4 know with these cast- 
ings, bnt cannot get them to my mind. I should be much 


obliged for any information.—J. M. 


48051.I—Duleimer.— What sort of wood should be 
used, what size and length of wires, for a dulcimer ?— 
ONE IN A Fix. 


[45052.])— Endless Rope Haulage.—Will some of 
your readers give pa:ticulars of the different kinds of 
dtiving pulleys for slow-moving ropes? The clip pulleys 
are said to destroy the ropes quickly, and the srrange- 
ment of one or more pulleys driving by friction is the best. 
—MECHANIC, 


[48053.1—Endless Rope Haulage.— Will some of 
your readers give particulars of the best kinds cf clips to 
be used for attaching a train of coil tubs to u slowa 
moving Wire rope working up stiff inclines? The clips 
to be used either with or without bogies, so that the trains 
may be attach-d at one end of in-line and taken off at 
the other without train boys. Also, the Lest kind 
of clips to be used with bogies and train boys. — ME- 
CRANIC, 


48054.]— Turk ish Bath.—For the last three months, 
afier a Turkish butb, I nave noticed a large number of 
small pimples raise whilst in tbe cvvling-room, which 
disuppear atterwardsa. What i- the cause of this! In 
the winter I take the Turkish bath once a week; in the 
summer, every other week. I believe m allopathy and 
homupatby, and am now taking china, having taken 
quarts of sareaparilla, &c.; take no beer or tea; whisky 
at night, and hve on the best I can. I thought this was 
best purifier for the blood, atter twenty years of Turkish 
bathing. I fancy there is a trace of eczema. Anyone 
giving a hint about this will oblige—J. E. Birn. 


[45955.]—BRange of Fire-engines.—How far can 
the best-knowa fire-engine throw water horizontally 
when it has to puinp the water out of 4 reservoir or river? 
And, what will be the loes from friction when the water 
hus to pass 2b0ft. through a huse pipe after leaving the 
engine {—Joun Watson. 


[48056.]—Japanning Buttons.—Can any of your 
readers inform me in what manner buttons are japanned 
in large quantities! How can the sticking t.gether be 
prevented [—Juna Perce, Providence, R.I. 


e Bell Gong. — Can anyone 
tell me whether is in the market ready made a register- 
ing bell gong capable ot being acted upou bs a bell pull at 
about oft. from toe register. I will tell you what it is 
for, and you will rengily understand what I want. It is 
for a newsroom : the gong to give signal to the attendant 
that a visitor has paid, tre register to indirate what num- 
ber of times the gong has suunded up to (say) about ten 
thousand.—P. M. G. 


148058.— Wild Beast Trap.—What is the best kind 
of trap or modes of enning Wild beasts, euch as bycenas, 
leopards, porcupines, &c., und where procurable :— 
DrORTAMAN, 


(48959. 1—Grape Wine.— What is the most approved 
method of making wine trom English grapes, and should 
the fruit be quite ripe, or can truit not quits matured be 
used !—GahDEsEs. 


peo y= Melting Temperatures.—There is a 
substince which meits at a t mperature of 212° at sea 
level, or the boiling-point of water. ‘The same substance 
hss to be melted at an elevation of C, oft. above sea- 
level. where the builins-point of water is about 240» only. 
Will such a substance which at sea-level melted at boiling 
point of water, melt likewise when exposed to only 2002 
at tue higher elevation ?— HIMALAYA. 


{48061.'.—Fergu:on’s Tables on the Moon.— 
Can F. R. A. S.“ tell me if the lute Mr. Ferzuson's tables 
for calcula ing the tunes of new and full moons are to be 
relied on for the present and future years! And, if not, 
could he name a cheap reliable work upon the subject 
containing similar tables ?—Viruo. 


[48062.]—Watoh Repafring.— Will some contri- 
butor kundly inform me how to time an English lever 
that has gone beyond the power of the regulator?! From 
the instructions given about two months since I can 
time a Geneva or Geneva lever very well, but fail to 
make a hand of the English lever. Also, how watch- 
jewels are put in, and the nece<sary tools for them? Do 
they require the hole to be drilled through, or can they 
be bought with the hole in them J. B. 


[48063.]—Medical Coil—I have made a medical 
coil according to Mr. Sprague's instructions. When four 
layers of 22 secondary, a slight sensation or shock. I 
then put on and solderel to No. 22 turee layers of No. 
26, connecting the end ot No. 26 with one pole of bi-hro- 
mate ceil—no effect, or only very shgbt spark visible at 
contact-break ; Lut on connecting No. 22 and leaving 
the end of 26 free. a very strong shock produced, very 
much stronger than when only primary and No. 22 were 
wound. If the insulation of No. 26 was imperfect, 
would there be an increase of strength in connecting u 
with No. 221 Imay add that when regulator is pull 
three parts ont the shock is stronger than is altogether 
pleasant. What I should feel obliged to know is, 
should one wire of the primary and the extreme end of 
No. 26 be connected to get the greatest etfcct2?—A Novics. 


f48%4.]—Siphon.—I wish to drain a reservoir or 
lake by means of a siphou, and shouid feel obliged to 
any corresponden’ who would kindly give a rehabl- for- 
inula for calculating tbe discharge under the varymg 
heida. Theore ically, the siphon should carry off the 
water to a vertical depth of 33 uft. below the bend, but I 
faucy in practice it would be somewhat leas, as allowance 
would have to be made for friction in the long line of pipes 
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that will ave to be used. If I am wrong ia supp >sing 
thie, Ishall be glad to be corrected. It is curious that so 
little practic linformation eau b- found in books on hy- 
dra ilies or un hydranhe cogiacering, Perhups Mr. Lan- 
caster could help !- Ersa. 


(450:5. - Counter poise.— Some things which seem 
theor- tically true are practically untrue, Suppose a 
simple wheel, a wooden ne, say, on axle. and suppose a 
smal tack dr. ven into the circumference, and then a string 
just turned over and under the tack in the middle of the 
striog. and the tack then driven close, eo that tha string 
canrotrunover the tack; then suppose the wheel to be 
tixed so thatthe twocnds „f the string may hang as a tao- 
gent frm te tack ; then suppose one of these to be passed 
over th- eireumference so us to hang as a tangent on the 
other side of the wheel opposite to the tack. Now, sup- 
pos a weight, say 101b.,to be attached to the string oppo- 
site to the tark. I was ask-d what weight must be 
attachied tootherstring ao as to counterbalance this when 
thew. celiss-tfree: 1 said at once 10:b.. but I was told 
that the proper weigot would be considerably less than 
1'lb. Ishould be glad of information from more experi- 
enred pe rons. The matter must have been experiment- 
ally t: sted.—G. E. P 


148066.) - Verge Watch.—I should likea little advice 
on the above. The watch in que:t'on keeps good time 
when going and is in beat, bu’ stops when half or two- 
thirds ef chain is on barrel. A slight shake will start it 
agun for an bour or so, and it will stop agaia 
before all the chain is on barrel. I have made a 
mark on top-pl.te and one on rim of balance when at 
rest; when balance is swinging it only moves 3-16 on each 
side of the mark made on top plate. The pallets of v rge 
are long and the seape-swheel teeth dro, oa them close up, 
but not to touch the body of the verge. Are the pallets 
at tov wide un a gle !—would closing them give balance 
more swing !- how c-n it be done? I have looked through 
last vol., but see nothing that will help me. In bushing 
small c-ntre hole, how can I ascertain when it is upright ? 
What is the adjusting-rod used for? In asking the above 

ue-tions I must say I have had no teaching except 
throu-h the columns of the E.M.” from the pans of 
8. P. W.,“ “ Fellow Workman.” and last, but not least, 
** Alfojoe.” Avy information will be thankfully received 
by—HorETUl. 


48067.— Silver Watch-case Repairs.—A few 
ays ago I had a watch-case w. th joint broken. I removed 
springs and ha-d soldered the broken part with silver 
solder; afterwa'd«I put the case in solution to clean, one 
part sulphuric acid, two parts rain-water; on removal 
about an hour after it had a coating of a reddish brown 
colour, similar to copper, which I had a difficulty in re- 
moving. What was the cuse of this, and how can it be 
avoided in future? I did not remove bow «nd push-pi ce 
which was secured with bruss screw. Is there a wire sold 
for the purpose of joint repairs? What si es would be 
most useful, as I have others to repair I Huparut. 


[48°68.1—-Eyesight.—I would like to improve my 
sight with gla-ses, but am uuable to get what would suit 
me; in fact, opticians make me try a score of gl :sses and 
are puzzied that none of them tit me. M. cise is this: I 
ran lead with my right eye the arti: les in the E.M.” at 
a distance of 5jin. I cannot see any distance with it 
without a doubie convex lens. My left eye is useless for 
reading, but I can see in the distance to a certain extent; 
no glass has as ye“ beeo able to improve the sight of my 
leit eye; after reading for some tire, lines and letters 
appear double and i have to stop a little. Could anything 
be done to equalise the eyes and ao read at a more con- 
venient distance? Some useful information will greatly 
oblige—NIGgL. 


{48069.'—-L. and N.W. Engines. Would any of 
our readers kindly state the towns at which 469 Et. 
George, 1148 Boadicea, and Nos. 551, 593, 1077, 905, 1121, 
oe 1704, 109, 2047, 975, 605, 1297, and 678 are kept 

ADEE. 


ANSWERS TO CORRESPONDENTS. 


——+-o4+— 


% All communications should be addressed to the EDITOR 
Of the Exolisa MZOnAIIO, 81, TZavistock-strest, Covent 
arden, W.C. 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put draw- 
ngs for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
ueries, or replies. 4. Letters or queries asking for ad- 
resses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertisc- 
ments. 5. No question asking for educational or scientific 
in formation is answered through the post. 6. Letters eent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not givea 
to inqu:rers. 
„ Attention is especially drawn to hint No. 4. The 
space devoted to lettera, queries, and replies is meant for 
he gen-ral good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual im erest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readeis will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, Sept. 20, and unacknowled 
sewhere :— 


Bansett, Saw, axb Fosrer.—J. Evans —Jas. Quin and 
Co.—V. White.—Dr. N. B. Sizer.—E. S. Hindley.—C. 
Richardson.— W. H. Nums-u.— Pilsen Light Co.—J.C. 
Frank. — J. Manſord.— J. C. King - Fred. Walker. 
Walter H. rd ie.— Dynamo. G. J. H.— Jack. W. D. B. 
—0. L.—J. A. F.—J. McLellan.—Y. Z. W. G. Triggs. 
Vega. — Evandale.— W. J.— John Bull. — Capt. Cut tle. 
—Milverton.—W. H. E.— Geo. Hunt —G. Fryer.—Lex. 
—H. W. W.—Thomas Page. —Semper Fidelis, 


No. 911 was the firet of volume XXXVI. 


ELECTRIC. 


CHESS. | 


— . — 


ALL Communications for this department mur L- | 
sddreased to the Chess Editor, at the office of the 
EsOLIsn MxOHARIO, 81, Tavistock-street, Covent-garden, 


A NEW VOLUME. 


Renders 
willing to oblige us by recommending ours to new 
subscr.bers should do so now, when a new volume is 
commencing. The index ts Vol. XXXV. is pub- 
lished in this number, and csses and bound volumes 
will be on sale shortly. Headers desirous of making 
up their sets for binding the past volume are recom- 
mended to do so at once, as the back numbers soon 1un 
out of print. 


| 
PROBLEM DCCLXXXIIL—By H. F. L. Marta | 
Black. 


(We do not know, but presume it is mere'y 
bichromate of soda instead of bichromate of potash, 
used in the well-known torm of battery.) —Encentstasr. 
No. 859, p. 9; but have you not read the Notes on 
ynam is in tue last volume!) -E T.8cutr. (We 
shuuld be glad to hear more about your new tricscle. ) 
—Joxern Faost. (Appraisers’ and house agents have 
to take out a l'c- nse costing £2 yearly; an auctioncers’ 
license costs £10 yearly.)—J. R. T. (thanks for your 
suggestion. We tried issuing our index separately for 
ten volumes, and it did not answer. We do not charge 
a penny extra merely for the index, as you may see for 
ourse‘f this week. We give four pages extra of matter 
into the bargain, and have always done so with every 
even anes nuber =, E. Es ix. (Kindly send at 
our convenience.)—J, (The statement need not 
ave alarmed you. Medical journal:, we fear, are quite 
as sensational as their contemporaries. Another medi- 
cal paper now states, on what authority we do not know, 
that Prof. Ponfick’s experiments were made onthe Mor- 
chella esculenta, and not on what is generally known 
as the common mushroom (Agaricus campestris). The 
Morchc'la esculenta uncooked mustals» be pretty largely 
partaken of bef re much harm is done, as the smallest 
uantity that invariably proved fate] was 2 per cent. of 
the body weight of the animal · xperimented on. This 
would represent in a person 1501 b. in weight 3lb. of the 
mushroom in question, a quantity not likely to be con- 
sumed by one person at one meai —SaCCHARINE, (We 
know nothing more about it than was stated in the 
paragraph.)-G. W. R. (The Leclanché or Bennett’s, 
See the index published this week.) —-A Woge kx May. 
(See p. 409, No. 797. We cannot repeat information 
frequently given because queris{s have not the back 
numbers. So long as they last our publisher will supply 
them on receipt of five halfperny stamps for each num- 
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PROBLEM DCCLXXXIV.—By J. A. Mruza, 
From “ Poems and Chess Problems.” 
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ber required.)—H. J. W. (Mr. Davies described tho 1 e 
method of recoveriog hammers on p. 332, No. 87 2.) . A 
R. P. G. Soa the skins in a mixture of bran and 
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water for two or three days; th-n, atter scraping the 
flesh side quite clean, rub ina mixture of 11b. alum and 
2uz. of common salt. Leave this on for about a day, 
and then dry, if possible in the sun, with the hair side 
outwards.)— Inis Susecaipes. (They eat ve y little in 
the winter half of the year, but in the summer they de- 
vour lettuces, sow-thistles, dandelions, and other milky 

lants voraciously. Turn it out in your garden. See 
White’s ‘*His:ory of Selborne.“) —- R. H. (Do you 
not understand that a clerk has nothing to do with engi- 
neering itse f? With the acquirements you speak of, 
you would stand a better chance of getting a higher 
position ; but they would not fit you us assistant to a 
civil engineer, or for any post in the shops of a mechas- 
ical engineer. A general knowledge of engineering 
would, of course, be of use, even to a clerk in an engi- 
neeriog works.) —A Novist ix Macuingny. (If you 
have a water- tall you might use a turbiue or a hy- 
draulic engine. If a running stream, perhaps you can 
use a waterwheel, or you might use a windmill to drive 
the dynamo, and store the current in secondary bat- 
teries to work the electro-motor when required. You 
will probably find it cheaper to employ manual 3 
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White to play and mate in thice mores. 


White. 


BoL_uriow To 779. 


—Avyateug. (The iron is thoroughly cleaned an White Black. 
e ipped ina path of molten tin. 2. ‘they are brazed or 1. R to K B 3 1. Anything 
soit soldered, for which see indices.) - CYCLISs T. (If the 2. Mates : , d 
tire is broken through, it would be unwise to trust it, i * 

however firmly you could cement it. Mere cuts can be 

filled up by means of a solution of rubber in bisulpbide So.uriow To 780. 

of carbon or mineral naphtba) —SELIT-TAUagr. (The White. Black. 
Mastery Series (Longmans), or Ollendorff’s. There ~ 

are many good ones, but as to pronunciation you 1. BtoQ B6. 1. Anything. 
would learn more from a native in a few lessons than 2. Mates. 


you would ever acquire from books.) —-MAnlsk. (We 
do not understand you. The devices worn by members 
of yachting clubs, officers of shipping companies, &c., 
are innumerable, and you have, of course, no right to 
wear one of them unless entitled to do so, There is no 
„penalty that we know, except the penalty of con- 
tempt incurred by every stupid person who assumes 
badges and decorations he has no right to.)— Uran- 
scorisr. (We entirely agree with you, but the matter 
is rather one for diecussion in the daily papers. Bail- 
way companies are generally monopolies, and can, un- 
fortanately, be influ. nced by nothing but competition.) 
8. T. D. (We know of nothing of the kind, but tbere 
are plenty of teachers who work up pupils by corre- 
spondence. You have science and art classes in your 
town surely. 2. Study Pitman's system.) -C. ARTHUR. 
(Take no notice of it. They are not seen unless looked 
for, and not then unless the system is a little out of 
order.) —BRRT-ArpLR. (Has it never occurred to you 
that full particulars have been given many times? But 
it is rather a large undertaking for one wh» apparent? 
does not understand how to commence.)—A. E. V. 
(You must be apprenticed in the usual way; but only 
the higher branches are wo. th avything nowadayr.)— 
ParerFamiLirs. (Dr. Quain is about to issue bis great 
medical dictionary, and possibly in Mesars. Churchill's 
catalogue you w.uld find such books as you requir>. )— 
Orrticat. (Not much is known of tee subject, which is 
of impor'ance, for instance, to breeders of cattle and 
raisers uf live-stock generally. In some of the medical 
journals and in the Transactions of the Agricultural 
Bocieties’ papers occasionally appear, and it is briefly 
noticed in works on physiology, but no definite know- 
ledge is to be gained.)—Accarinotox. (The cause is not 
known.)—Icvorauus. (Back volumes it would be, not 
numbers; but there are several cheap manuals to be 
had of any bookseller. Natural stones are better than 
cement, which must be allowed to stand with water 
rome time befo e the tank is filled with the water in- 
tended to remain.) - SiovAruaz. (1. See recent back 
numbers, and the index issued this week. 2 You will 
find a table on the subject in Vil. XXXIV., p. 336; 
bat, as you have the ma’erials. why not try! The 
battery named is not suited to the purp se.) 


NOTICES TO CORRESPONDENTS. 


Cosnecr Souvrross to 775, 776, 777, and 779 by Cus 
to 779 and 780 by Scamucke. 


H. B. Rersotps, Juxr., H. Vivian, E. Baroy. asod 
RusszLL.— We have entered your names for the tou- 
ney. 


Wer shall be glad to have a few more names to mis: 
the game tourncy a complete success. We miy tier 
fore, repeat that the entrance fee is 5s.: the prn 
will desend on the number of entries. Subsertyt c- 
must bes: nt before the end of September to Mr. J. hen: 
Bryn Rhedyn, Liand wrog, Carnarvon. 


Vaccinal Micrococci.—M. Straus presented 
to a recent meeting of the Société de Biologe 
series of microscopical preparations of the va 
pustule from the calf, at different stages of its pro- 
grees, in which the pretence of the special micro- 
coccus could readily be observed. The method o: 
preparation adopted was to pen the excised frag- 
meuts of skin in absolute alcohol, to cut T 
and stain them by the method of Weigert, wbi i 
consists of tinting with methylamine violet, an: 
then discolouring them until only the oe 
the bacteria, and micrococci remained wulle 
Under a strong magnifying power, the latter we 
visiblo as extremely minute points, tinted bloe, 
about a thousandth part of a millimetre in dia- 
meter, and grouped ia colonies. They were Ti 
in the borders of the inoculation wound, ar 55 
the Malpighian layer, and subsequently coul! 
traced passing into the subjacent cutis, 1 
in the lymphatic spaces. The multiplication “he 
extension of the sl aan seemed to comt 
closely with the development of tke pustale. 
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FRIDAY, SEPTEMBER 29, 1882. 


THE IRON AND STEEL INSTITUTE. 


To autumnal meeting of the Iron and 
Steel Institute, which has recently con- 
cluded in Vienna, seems to have been a 
decided success; for although the papers 
were read, or taken as read, to suit 
arrangements of a more lively and, perhaps, 
more pleasing character, there were a goodly 
number of valuable communications and 
some useful discussion, The members were 
most hospitably received by their profes- 
sional contemporaries, and were welcomed 
by representatives of the Government and 
of the City of Vienua. The president was 
unable to attend owing to the state of his 
health, and the vice-president, Mr. B. 
Samuelson, was also unable to be present ; 
so the first business was to elect a chairman, 
and an able one was found in Mr. I. L. Bell, 
who has previously filled the office of presi- 
dent. After the ordinary and extra-ordinasy 
introductory speeches, business was pro- 
ceeded with, and Mr. B. Samuelson, M.P., 
elected president for the next two years. 
The first paper read was by Prof. von Tun- 
ner, who gave a general description of the 
iron industry of Styria and Carinthia. These 
countries are probably the oldest iron-pro- 
ducing districts in the world—certainly in 
Europe, but while they possess abundance 
3 they lack the supply of mineral 
which has enabled this country to take 
the foremost place in the industry. Under 
the fostering patronage of the Government, 
and with the evergetic assistance of the local 
legislators, Styria has taken a prominent 
plsce amongst the iron-producing countries ; 
tor, in 1839, a mining school was opened at 
Vordernberg, which developed into the 
Mining Academy of Leoben. Carinthian 
iron is mostly manufactured with vegetable 
fuel; but in Styria, besides small quantities 
of an impure coal and of a coking coal, 
there exists an extensive supply of brown 
coal and lignite. In no country in the 
world is the scientific study of iron and 
steelmaking carried out more systematically, 
and the very difficulties under which the 
iroamasters of Styria labour have caused 
them to make more experiments than were 
deemed necessary ia other countries. The 
use of brown coal and lignite in the blast- 
was first carried out in Styria, as 
was also the gasification of brown coal for 
melting cast steel in the Siemens furnace. 
Still, Prof. von Tunner recognises that, 
after all their struggles to compete with 
other districts in the matters of quantity 
aad price, the ironmasters of Styria must 
now, thanks to the advantage which the 
dephosphorising process has conferred upon 
their rivals, rely upon the superior quality 
of their iron and steel. The mountainous 
nature of the country itself largely increases 
the cost of production, for, on an average, 
expense of transport is quadrupled. 
The cost of producing the best pig-iron is 
about 25 per cent. less in England than in 
Styria, which appears to have several 
other disadvantages to contend against 
s those painted out. Of one thing 
the Bty:ians may be proud—they hav- 
always een amongst the first to recognise 
the merits of new inventions. The next 
Peper read was by Chevalier von Kerpely, 
of Buda-Pesth, who gave a general descrip- 
tion of the iron industry of Hungary—the 
VOle ZXZVI.-NO 914. 


object of these papers being to prepare the 
members for what they were to see when 
they went on the excursions which had been 
organised. Hungary, like Styria, depends 
almost wholly on vegetable fuel; but at 
some of the works they manage to produce 
100kilos. eee with 4 hectolitres (11 
bushels) of beech charcoal. The trade is 
mainly a local one, and the Hungarian 
ironmasters are contented if they can supply 
the wants of their country. The secretary 
read a paper by Herr Kerzwernbart, the 
manager of the Teplitz Works, ‘‘On the 
Use of Browa Coal in Steel- Making,” which, 
however, was supplemented by Mr. Gilchrist, 
who has been visiting several of the works 
in Germany and Austria where the basic 
process has been introduced. According to 
Mr. Gilchrist, the works at Teplitz are 
turning out more basic steel to-day 
than they did acid steel two years 
ago, and that with an old plant. 

be machinery is less oostly than that used 
in England, but the quality of the work 
compares well with what is done here. From 
only two converters, 3,000 tons of steel are 
made per month, and the bottom is made to 
last as long as the lining—viz., from 30 to 
40 charges! This remarkable result is, it 
appears, accomplished by making the bottom 
of bricks. The tuyeres are put in inclined, 
and two rows of bricks are laid in flat, and 
one row onend, but following the inclination 
of the tuyere and the joint. When working 
the acid process, the Teplitz ironmasters 
obtained on the average 110 ‘‘ blows” per 
bottom, a thing tbat bas never been done in 
England, or even approached. Herr Kerz- 
wernhart subsequently stated that the 
average number of charges was between 25 
and 30. Another thing which took Mr. 
Gilchrist’s attention was the use made of 
scrap at Teplitz. Ina charge of 6} tons of 
steel, from 400 to 600 kilos (in round 
numbers 8 to 163wt.) of cold scrap is added 
by means of a little shoot while the vessel is 
vertical and blowing, the amount to be 
added being regulated by the flame. An 
interesting episode brought the first day’s 
proceediogs to a close. That was the pre- 
sentation to Mr. Thomas of a casket mado 
entirely of the new ingot iron by the Prague 
Ironworks Company. Mr. Gilchrist received 
the casket for Mr. Thomas, who was too 
ill to attend. The casket is surmounted by 
two figures of phosphoric pig-iron, and the 
entire work is a valuable testimonal as to 
the success of the basic process. 

On the second day Dr. Wedding, of 
Berlin, read a paper on The Royal Prussian 
Institutes for Testing Materials of Con- 
struction.”” There are three of these insti- 
tutes: that for mechanical tests has the 
duty of examining into the strength of 
iron and other metals, timber, &c.; the 
institute for the testing of building ma- 
terials takes care of bricks, cement, lime, 
&c., while the Chemical Institute makes 
analyses and assays for the other institutes. 
The paper contains an interesting description 
of the method of carrying out the work of test- 
ing at Berlin, and, in concluding, Dr. Wedding 
expressed a wish that the result might be 
the formation of an international commission 
of experts from all iron-producing countries 
to agree upon the conditions which should 
be universally employed in testing materials 
of construction. The paper is a valuable 
contribution to the subject of testing, and 
with the statistics and tables given in an 
appendix will doubtless be treasured by 
many members of the Institute. M. A. 
Pourcel contributed a paper on the Terre- 
Noire process, tte object of which is to sub- 
stitue cast steel for cast iron in all mechani- 
cal constructions. The process has been 
successfully worked to a certain extent in 
England, Sweden, aud America, and as an 
instance of what has been done at Terre- 
Noire, M. Pourcel stated that they have 
recently cast some cylinders having a 


diameter of two metres, a height of rather 
more than two metres, and a uniform thick- 
ness of 50mm. Thecylinders were required 
to support an internal hydraulic pressure of 
45 atmospheres without showing any sign 
of percolation. The external surfaces came 
out quite as smooth as if made of cast iron, 
and yet the metal is comparatively soft 
— containing on the average 0'65 
per cent. carbon, 1 to 1:20 per cent. 
manganese, and 0°25 to 0°30 per cent. 
silicon. The metal is poured from the top 
into carefully-dried moulds of loam, pierced 
with numerous holes to allow the gases to 
escape— an important point being pouring 
quickly. The Terre-Noire process has been 
adopted at many works in this country, and 
at Crewe, for instance, we believe they 
now cast locomotive driving-Wboels, with 
balance weights complete, of the so-called 
steel. The most important part of M. 
Pourcel’s paper was that in which he re- 
ferred to the cause of blowholes in cast 
steel. Dr. Miller attributes them to hydro- 
gen; but the general opinion of the Eng- 
lish workers is that blowholes are caused by 
carbonic oxide. It appears that when iron 
of almost any kind is drilled under water 
large volumes of hydrogen are liberated, 
but if the drilling is carried on under mer- 
cury no hydrogen can be detected. This 
simple experiment serves to show that the 
origin of the hydrogen is vot in the iron, 
and Professor Chandler Roberts pertinently 
suggests that to prove the pressure of 
hydrogen it me be better to place 
the specimens under the air-pump and 
subject them to heat. The discussion 
which opened the proceedings of the third 
day, was followed by a paper On Com- 
parative Blast-Furnace Practice,” in which 
the author, Mr. I. Lowthian Bell, gave a 
valuable collection of data in connection 
with blast farnaces in various parts of the 
world. Referring to.the then near prospect 
of a visit to the ironworks of the Vordern- 
berg Valley, he reminded the members that 
they would have an opportuuity of seeing 
iron made with what might appear an in- 
credibly small proportion of fuel; for while 
we, in this country, have been able, by the 
use of costly plant, to produce a ton of 
metal per ton of coke, in Styria and Carinthia 
tbey produce a ton with from 12cwt. to 
licwt. of charcoal, notwithstanding the 
smallness of the plant and the com- 

ratively moderate temperature of the 

last. The figures and facts which 
Mr. Bell gave will be found of much 
value; and some remarks he made on 
the extraordinary production of furnaces 
at the Edgar-Thomson works, near Pitts- 
burg, will put that question on its proper 
footing. early every expense attend- 
ing the manufacture of iron bears a 
direct proportion to the qua tity of metal 
produced, and it is doubtful whether any 
economy is effected by forcing the furnaces 
to a high rate of production. Mr. Snelus 
had a paper On the Chemical Composition 
and Testing of Steel Rails,” which is, in some 
respects, a criticism of Dr. Dudley’s elabo- 
rate papers on the same subject. and is of 
especial interest to railway engineers. The 
object of the paper is to initiate discussion, 
and that, so far as the Insitute is con- 
concerned, was postponed until the spring 
meeting. Mr. J. Gjers had a paper in which 
he describes the method of rolling steel 
ingots with their own heat. In the fluid 
steel, as poured into a mould, there 
is a larger store of heat than is re- 
quired for the purpose of rolling or 
hammering, and it has, no d ubt, occurred 
to many that the heat might be utilised ; 
but the difficulty is that the interior of the 
ingot, when newly stripped, is far too hot 
to be worked into shape, and if it be kept 
until the interior is in a fit state, then the 
exterior is too cold for successful rolling. 
Mr. Gjers has introduced a method of keep- 
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ing the ingots in such a position that they 
can be rolled into double - head rails 
with their own heat, and at the Darlington 
Steel and Ironworks they now work up 
about 500 ingots every twelve hours. A 
number of pits just large enough to receive 
the ingots easily, are built in a mass of 
brickwork, and the latter is heated up to a 
red by the insertion of bot ingots. The 
soaking-pits as they are called, are then 
ready for work. The ingots are stripped as 
soon as possible, and deposited one by one, 
by means of a crane, in the red-hot soaking- 
pita, which are then covered with lids. As 
no heat can escape, the interior heat is 
cor ducted to the surface of the ingot, 
which, after 20 or 30 minutes, is 
lifted out, apparently hotter than when it 
was placed in the pit, and in a suitable con- 
dition for working at the roller-mill. During 
the roaking the ingot gives off gas, which is 
entirely composed of hydrogen, nitrogen, 
and carbonic acid, and as the gas escapes 
from the lids, it will be understood that the 
ingot is surrounded by a perfectly non- 
oxidising atmosphere. The description of 
this process excited considerable interest, 
marny of the leading members bearing testi- 
mony to its economic value. The papers 
are printed before the actual meeting, and 
are often curtailed in actual reading, while 
others are taken as read, amongst which 
we note a New Hot-blast Firebrick 
Stove, by Mr. T. Massicks, and one by 
Mr. J. Hartmann, of Philadelphia, on 
“ American Anthracite Blast Furnaces.” 


ON THE FORMATION OF LOOPED 
FIGURES BY GEARING.—IV. 


IG. 4 is given to show some of the 
simpler forms of rosettes to be cast 

and filed, or cut out of sheet brass, but not 
of less than 1-16th stuff, and, preferably, of 
} to 4. The circle numbered 1 is merely put 
as the limiting line of the interior designs. 
For these the various centres are almost 
self-evident, none being outside the outer 
circle. They are, moreover, all formed in 
six sections, because every circle is so easily 
divisible into six segments, of which the 
chords are all equal to the radius. The 
rosette, of which the outline is marked 2, 
consists solely of six equal sections, of slight 
curvature, and is a form easy to delineste 
and make. The depressions are also very 
shallow, as is usual in those of an ordinary 
rose-engine, giving but slight oscillatory 
movement to the headstock. No. 3, also of 
six curves of rather deeper form, has, it wiil 
be seen, the points of No. 4 rising in the 
angles between the main curves. Thesemay 
be left, if desired, and the form of No. 5 
will result, the effect of which, when gears 
are used, will be found very effective, alter- 
nating broad and narrow loops of varyivg 
length. No. 4 by itself will be like the one 
numbered 6 below the dotted line. No. 6 
has come out in eleven sections instead of 
twelve, as intended. This is a good form; but, 
curiously enough, when used with gearing, 
it does not follow that the hollows of the 
curves will so come out in the finished de- 
sign, as the direction of the curves is often 
reversed. No. 7 consists of alternate curved 
projections and hollows. These are all of 
equal curvature. The junctions of the one 
with the other may be left sharp or rounded 
off, to become a single, waved outline. One 
of each will prove how easily a design is 
varied in practice, as the two will not be 
alike, though similar, and neither will of 
necessity be exactly a reproduction of the 
original. Much will also depend on the 
form of the rubber, and how far it is able to 
descend into the hullows of the rosettes. A 
will produce different results from B; and 
C, again, will materially alter the design, 
beiog a wheel, or roller rubber. This, from 
its size, would hardly go into the depres- 


ENGLISH MEOBANIO AND WORLD OF SOIENOE: Ne. 914. 


sions of No. 2, nor of No. 5, where it is re- 
presented by A. It will be noticed that I 
have represented most of the rosettes with 
two or three key-ways, by wbich their 
position on the mandrel, or on a sleeve, can 
be .varied at pleasure, to a certain limited 
extent. But I shall presently speak of this 
again. No. 7, however, has a dotted 
circle within it, to show how another very 
important modification is made. The whole 
rosette is made as a mere ring, and is then 
mounted upon the edge of the plain 
eccentric disc, in which a screw, tem- 

rarily inserted, acts as the feather. 

is produces most beautiful designs, 
the waves and loops partaking of the pattern 
worked on the edge of the rosette, as well 
as being iufluenced by the eccentricity of 
the plain disc on which it is mounted. ane 
posing that further complication in the 
pattern is desired than can be got by alter- 
ing the gear-wheels, there is a very simple 
form of eccentric chuck, which used to be 
made, which is, I think, easier to construct, 
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8 
and almost as efficient in use, es the ordi- 
nary one with sliding plate; and as we are 
aiming at simplicity of apparatus for the 
lathe, I will describe it. 

The difference in the results of this and 
the more modern form is, that in the latter 
the eccentricity takes place in a straight line 
at right angles to the mandrel; whereas, 
in the other, the line of eccentricity is 
curved, Fig. 8 is a profile, and Fig. 9 a 
plen view. There is, first of all, a plain, cir- 
cular plate, with a boss and internal screw, 
for attachment to the mandrel: such a plate 
is often supplied as a small face-plate with 
the lathe; but it is easily made. To this is 
attached the upper plate, about jin. thick, 
for a small 3in. lathe, and ŝin. for a larger 
one. It is of the form shown, with a central 
screw exactly similar to that of the mandrel. 
At the end is a curved slot, the exact curve 
being struck from A, where the plate is 
made to turn uponacentre screw. Another 
screw and wing-nut holds the radial-plate 
in any position. Degrees are marked on 
the foundation-plate, and a reading-line 
is scratched upon the movable one, so as 
accurately to mark the degree of eccentricity 
when the plate is moved in either direction. 
A superior plan is to rack the curved edge 
of the top plate, and add a tangent-screw, as 
in the revolving-plate of the modern eccen- 
tric and other chucks. This, of course, 
would add considerably to the difficulty of 
home manufacture, which is otherwise very 
easy to anvone who has a slide-rest. The 
way to make it is this: First face up the back 
ab of the boss, the flat part of the plate 
being held down by proper clamps to the 
face-plate of the lathe. Then bore out and 
cut screw to fit the mandrel. Mount this 
plate upon the mandrel by its screw, and 
face it up true, facing also the back, if it 
was not done at first, as far as the place 
where the clamping-screw will come, so that 
the washer belonging to this may have a 


into teeth and used with a spring 
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level bearing. The movable plate should 
be cast with the boss, for the screw is one 
piece with it; but, if preferred, the latter can 
be attached subsequently without difficulty. 
The back must be first levelled. If the 
screw-boss is cast on, it will form a means 
of holding it in a wooden chuck, or ina bell 
or other chuck of mets]. If the screw is to 
be attached, the piece must be secured toa 
face-plate to which it can be attached by a 
screw at A, and another through the 
slot. Having faced the back quite level, 
you can turn the front and the screw 
after, baviog mounted it upon the 
lower plate, which will thus serve 
as a lathe face-plate for that 

The piece will be cast with the slot in it, 
which must be filed up nestly and squarely. 
If properly centered, which it must be, the 
outer edge of the radial arm can be turned 
with the help of the slide-rest. It should 
be quite square to the surface. Previous to 
finishing and screwing, the boss, which is to 
hold the chuck and work, the hole at A, 


should be truly drilled and reamed, end its 
own screw turned out of a bit of steel, such 
screw having a smooth cylindrical part just 
below the head for the arm to work upon. 
The other screw-clamp should be also fitted, 
and the exact centre-line marked on the 
division-plate. It must be firmly clamped 
while the screw B is turned and threaded, 
because this must be accurately concentric 
with the mandrel. If the central screw isto 
be attached separately, it abould be cast, or 
if of iron, forged, like Fig. 10, and secured 
by three screws, with heeds countersunk 
into the flange. This flange, again, if 
the piece is mounted on a central screw. 
may be divided round the edge, racked 
and worked by a tangent screw, or 11 
0 

as a division -plate. This will be hardly 
necessary merely for its use with rose 
apparatus, but it will add to its general 
capabilities as an eccentric chuck for general 
use. The whole chuck being capable of 
formation on the lathe, and having no steel 
guide-bars and V-grooves, is of peculiarly 
easy construction. J. L. 


ACHROMATIC OBJECT- 
GLASS.—X. 
Br W. BRADBURY. 


(Continued from page 28.) 

T: general principle of an achromatic oombi- 

nation of two or more lenses requires that 
one of them, at least, shall be of an opposite oha- 
racter to the rest, in order that the raya diepersed 
by the one may be united by the other. Supp 
we have two or more lenses in contact, then, dis. 
regarding any conditions respecting their fonal 
character, we fied their compound focus (¢) by 
the following rule :— 


l l 1 1 


THE 


Now, if each of these combination foci become 
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slightly altered, evidently the alteration of o 
will be the sum of the rest, or as it is expressed 


1 1 1 1 
4 424 df= 746). 
G) =G) +4) 
But we require tbat the compound focal point 
shall remain unchanged, regardless of the altera- 
tion in any or all of the components, that is, the 
left half of the equstion must always be zero, 
for all values of the right half. The sum 
of positive quantities oan never be zero; 
hence one, at least, of the focal values must be 
negative; or we may say that in an achromatic 
combination the chromatic variation of the 
powers of the lenses muat be so adjusted that 
they mutually destroy each other and Jeave the 
compound focus unaltered. Therefore, for two 
lenses, the firat being convex and the second 
concave, we have— 


G 


or for three lenses, first and third convex, second 
concave— 


GIA) 


We will next determine what are the ohro- 
matic variations of the powers of the lenses. 

The rule for finding the principal or solar 
focus of a lens is expressed in terms of the radii 
and refractive power— 


. 


Now, suppose that „ is increased by 
small amount d u, then the alteration 
will be 


G- 


Similarly, for a second lens, whose radii are r, and 


rı and refractive power (u! — 1), the alteration 
in its focus will be 


4 (£) =dam(l4+1 

Je 73 74 
Now, if these equations are equal, which we 
have found must be the case, in order to pro- 


dace achromatiem in a doublet, there results 
this proportion : 


1 II. JI IX. 
() ():: f 


This is an expression in which the focal 
lengths do not directly enter; and in words the 
rule is: In an achromatio doublet, the sum of 
the radial reciprocals of each lens, must be 
inversely proportional to the variations of their 

ive powers. 

Let us examine this result a little more closely. 
The quantity (u — 1), or the refractive power, 
is the refractive index diminished by unity. In 
finding the general focus of a lens, we make 
use of the mean value of the index, which is 
taken as the arithmetical mean of the extreme 
indices. This may not be exactly correct, but 
it farnishes a near approximation. In achro- 
matic formule for combining two colours, we 
must take the index of the lesser refrangible 
ray, or generally that of the red ray; and dp 
ia the difference between this index and that of 
the ray proposed to be combined with it. Hence 
two lenses may be arranged to combine any pair 
of rays, by makiog the sum of their fooal reci- 
procals inversely proportional to the difference 
of the corresponding indices in each substance. 

The quantities d u, d iu, &c., are termed the 
dispersions of the various substances. As they 
stand in the above equation, they are inde- 
pendent of (u — 1); but we will now embody 
this quantity directly into the formula. 

In the expression giving the chromatic varia- 
tion of the power of a lens, replace the sum of 
the radial reciprocals, by its equivalent obtained 
from the equation immediately preceding, and 
we have: | 

dp .1 


( = 


Here (p — 1) is the refractive power: it shows 
what effect the substance has in changing the 
¢ of a ray; d is its dispersion, that is, 
it shows, relatively, the extent of coloured 
space. Therefore, the division of the latter by 
the former, shows what relation the dispersion 
bears to the refraction; hence it is the 
dupersice power of the substance. So that the 
achromatising rule may thus be stated:—The 


1 
11 
very 
177 


a 
in 


foci of the lenses must be directly proportional 
to their dispersive powers. 

In the employment of this rule, there is one 
consideration which must not be lost sight of. 
When we measure the focus of a lens, we re- 
gard the white luminous disc only, or what may 
be termed the mean focus; but in the formula 
the index of the red ray is our standard. Now 
it may seem a matter of indifference whether 
we calculate the dispersive power, from the 
lower or the higher index, or from their mean; 
provided we use the corresponding value for 
each glass. But in adjusting the mean fooi of 
two lenses, I believe a butter result will be 
obtained by making them correspond to the dis- 
persive power, reckoned from the lower index, 
rather than from either of the other two values. 
We thus take the red ray as a standard, and 
combine the other with it; whereas, by using 
the mean index, we are uniting the extremes to 
a ray, whose position cannot be accurately de- 
fined, since it is a result of the union of other 
rays. 


In tables of refractive powers of different 
glasses, where one value only of the index is 
given, it is generally that of a ray in the yellow 
part of the spectrum. But, however useful 
this may be, as an indication of the power of a 
glass, I do not see that any advantage can arise 
by computing the dispersive power from it. 


We are thus in possession of a rule, by means 
of which two lenses may be made to combine 
any two coloured rays, and, at the same time, 
approximately unite the rest. The term dis- 
persive ratio, is, of course, only a relative one, 
and a different value may be obtained for each 
pair of rays. The mean of these may be taken 
as the true disperaive power of the substance, 
since it is the ratio which most nearly unites the 
greatest number of rays. 


By means of three lenses, two dispersive ratios 
can be satisfied that is, any three rays may be 
united. Let us now extend our formula to a 
triplet combination. 


RBRobisen’s Method. 


The following method of computation is that 
which was used by Professor Robison, and ie, I 
believe, founded on the original theory of 
Boscovitch.* As the focal notation is still re- 
tained by opticians, the description will not be 
uninteresting. I have altered the nomenclature 
to make it agree with the preceding modern 
methods. 

Let the crown and flint indices be denoted 
by u and ui; the four radii by r, r: 7s r.; F and 
F the crown and flint foci producing a compound 
focus ; distances measured to the right are 
positive, to the left negative. Also let i» 
and 1/m, be the sum (or difference) of the radial 
reciprocals, and dx and du, the differences of the 
extreme indices for each kind of glass. Then 
the condition of achromatixsm bet ween two lenses 
is expressed by the equation 


4 an = 0 
n 11 
As a standard., let us make » equal unity: 
then we have 1 u | dy = — ut 
and ,/¢ = (p — 1) — u (m — 1); also lete = 
(u — 1) ( — 1). These tour numbers p, ul, 2, 
and c are our preliminary data, and must always 
be determined before avy oalculations can be 
made: 
The fundamental equation of aberration, in- 


* Iam indebted for the materials of this article to the 
kindness of “J.C. L.,“ who his transcribe the chief 
formula from p. 151, Vol. XXI., 7th ed. (1842), of the 
Encyc. Drit. 


+ There may be some difficulty in obtaining the value 
of u. It is the reciprocal of the number called “ratio of 
refraction”? in Tulley's table. If the indices ate tabu- 
lated for each of the Fraunhofer lines as in Chance’s 
list, du and dy; are the index differences for the pair of 
lines which it is considered best to combine, s, that in 
this case no difficulty occurs in finding the number re- 
quired. But it, as is more likely, the ratio uf foci only is 
known, which satisfes the achromatic condition, some 
modification of the formula is necessary. The ratio of 
foci F/ / is usually denoted by ^, and it is also equal to 
u/c; so that in case the index differences cann:-t be con- 
veniently obtained, u may be found f. om c and 3, both of 
which must be known. Hence, we have « = cå. Instead 
of determining « in this manner, it saves some calcula- 
tion if its equivalent value c} be substituted throughout 
the expressions containing it. All the alphabetical equa- 
tions then became divisible by ¢, which of course reduces 
the number of arithmetical processes, though it does not 
alter the values of the floal quadratic coefficients s and ¢, 
At the conclusion of this paper I give the values of A, B. 


&c., when å takes the place of u, and the powers of c are 


diminiehed by unity. 


volving the anterior radius of each lens, is 


this— 
A — B — Cc = D + B = Oo (1) 
ro 171 7a? i 179 

in which A, B, &c., are numerical coefficients 

to be obtained from the known values E, A, c and 

u, in the following way 


A= +2) 2B omg): C = tD 
p 

D =2u(m +1) (5 Ve an 1) > B= en — 

— J \2 

w pt + 1 (3 + 1) ( 1) — "ma un 


Having computed these flve coefficients, we 
can assume (within certain limits) any form for 
one of. the lenses, or any desired relation between 
any pair of curves. This is equivalent to ex- 
pressing r, in terms of rı, or vice verea, and 
finding the relation between the coefficients 
under this condition. 

Case 1.—When the inner curves are equal and 
in contact. 

To find the relation between r, and r,: for the 
first lens, /i — /r. = ½ = 1 (since s is taken 
as unity); therefore, /a or in this care /r, also 
i — 1. Substitute for either radius up- 
pose 7, is replaced by terms of vi, then equation 
(1) takes the form 


A-C_B+D-2C 
115 71 

This is a quadratic equation of the form # + 

sz + t= 0. whose solution giveszor'/r:= — $ $ 

TVI. =; in which 


+E D- C0. (2) 


EDP -C. 
2 

Having thus determined /i, we have '/r,, and 
consequently /r, = r 1; '/r, = rs + p, and 
lastly / = (p — 1) — u (m — 1). 

Case 2.—To find the flint radii when those of 
the crown are in a given proportion. 

Let q denote the give ratio, that is, ri / r. 
= q (in which g is a negative number, since the 
radii of a double convex are measured in con- 
trary directions). Then 1/ r. = 9 ri and 1% ri 
— / r. = (1 — 9) / r, = 1 (since u in the crown 
is made unity). Hence / ri = 1 / (1 - g), and 
this being substituted in equation (1), and the 
signs all changed to make the co-efficienta of rs 
positive, we obtain — 

VF (3) 
ra" r3 (1-2) -) 

This is a similar equation to the previous one, 
and its solution gives the value of x or / r; in 
terms of — 

D 1 B AA 
W (a -4 (l-g) 2) 


is equi-convex g = — I 


— E = 0 „% „6 


When the crown lens 
and the value of— 


t= O A 
G22 1 7 


Care 3.— To find the crown radii when those of 
the flint are in a given proportion. 


As before, taking 7 to represent the selected 
ratio, we have /r, = g /r, and jr — 1 5 7 
(1 7) / 2 = 1 % „%, which in this case = — u: 


hence ı / rs = , (1 — 9). Equation (1) now 
becomes— 


A -B Cu + De 
ru n U- (1-7 
The root z of the quadratic gives l/r, in 
and c= 1 G5 — _ Cre 
A 


terms of 
—— +k 
4-7) (l-9) ). 


8 = — B 
If the flint lena were equi concave (which 
form is not applicable) f the value of 


A 
1 Du 2 Cut 4 B). 


+ E= 


is — 
2. 4 


Robison gives the following examples of the 
use of the preceding formuls. ‘ihe crown 
index u = 1:526, the flint p, = 1'604, and the 
ratio of refraction du / du, = u = 0:6054. 


+ An equi-concave flint lens would produce far tou 
little negative error to counteract the positive aberration 
of a double convex lens, even when the latter has the 
form giving a minimum of spherical aberration. Bo that 
there isa limit to the ratio which can be employed for 
the flint curves: the back of the concave muat always be 
shallower thaa its inner side. If all the curves in the 
combination are truly spherical, it does not seem practic- 
able to make the outer radius of the flint less than two or 
three times that of the imner side. 


80 
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Here we have (u = 1) 526, (us — 1) = · 604, 
which gives c = -87086. Applying these num- 
bera to obtain the value of the alphabetical 
coefficients by means of the expressions pre- 


viously given, we find :— 


A =2-012: B = 3:529: C = 1°36: D = — 0°526: 


= 1 0 


These are constants for the same pairs of 


glasses. 

Case 1.—When the interior curves are alike. 

By the specified formule for this case, we 
fiod s = - 0-434 and ¢ = — 0:0307, from which 
the value of x or ri = 0'217 + 0˙2789, that is 
0:4959 or — 0:0619. Of these numbers the first 
only is admissible. Therefore, rı = 1 = 0:4959 = 
2:0166. Secondly /r. !/r, — 1 = 0 5041 or 
r, = — 1:9837. Thirdly, since the inner curves 
are alike, r, is also - 1:9837. Fourthly, /r. ir + 
u = 0°1013 or r, = 9 872. And lastly, 1/7 = 
(u ~ 1)— u (#1 — 1) = 0°1603 or 9 6˙2383. 

To find the radii corresponding to ¢ = 1, 
divide the five preceding numbers by 6˙2383, 
and we have: 


Ist lens, double convex. 2nd lens, double concave. 

Ist radiusri = 0°52325 let radius 7, = — 0°31798 

2nd radius : = — 0:31798 f 2nd radiua 7, = 1:6826 
Compound focus = 1. 


Case 2.— Lot the first radius of the crown be 
to the second as 5: 6, that is ọ = — 5/6. 

We oan find the crown radii at once for !/7,; = 
1/(1— 9) = 6/11 or rı = 1°8333 and r. 
7 = — 2°2; ọ retains its previous value 
G 2383, It now remains to find r, and v.. 

By the specified formule tor this cave, we fiad 
a = — 0:3807 and £ = — 0:39669, from which 
z or |r, = — 0'46546 (taking the negative 
value), or r, = — 2°1483. Next, r, = Vr, + 
u = 0'13994, or r, = 7°1459, 

Dividing thoso by 6°2383, we ha ve 
lst lens double convex. 2nd lens double concave. 
Ist radius rı = 0°2938 Ist radius 7, = — 0:3443 
2nd „, 72 = 0°3526 } 2nd „„ „ 1474 

Compound focus = 1. 

When the crown lens is equi-convex 9 = — 1, 
and we find « as before - 0:3867, and ¢ = — 
04444. The process gives ri and 7, each equal 
0 3205, ry = — 0:3201, r, = 1:533 when ¢ = 1. 


Case 3 may be solved in a manner precisely 

eimilar to the above. We compute the flint 
curves 80 as to be in a desired proportion, and 
then by finding s and ¢, the roots of the final 
quadratic give the value of /i. 
When it is convenient to use ò, the ratio of 
dispersive powers, instead of u, the ratio of re- 
fraction (or rather dispersion), the alphabetical 
ooeffloients are thus found :— 

A = (u T 2) h: Be 2 T 1: C= & (u +2) 
1 : D 25 % 4 J le 3 Totu — 1) ey EB =p 
~m ＋ Slp — 1) [68 (3% + 1) — (Spr + 2) 
14 — 1) /.) 

Robson says: — Ia making r, = 7;, the 
interior surfaces may be cemented to prevent 
loss of light; but this conditiona—by taking 
„away one refraction—obliges us to increase those 
which remain, and therefore inoreases the 
pherical aberration.“ And that under this 
condition, “ greater brilliancy of the image is 
fonnd to result, and it is not necessary to polish 
th; surfures co the degree of perfection other- 
wise requirea.’’ When the inner sides are not 
in contsct, 15 is recommended to use a crossed 
cather than an equi-con ven. By comparing 
tuis object-glass (with crown equi-convex) with 
ths former, we may remark that diminishing 
r, a little, increases 7, a little, and in this respect 
proves the lons.” 

Nobis mn's method possesses an advantage over 
many others—viz., the ease with which the 
condition of inner contact, or any desired rela- 
tioa between the ianer curves is applied. This 
arisus from the fact that the values cf both 
carved are contained in one equation. Bat, 
on the other hand, we have to eet against 
this, the unsuitableness of the formule 
fer computing tables. The alphabetioal co- 
eticients coutain tte values of both refractive 
tudises, aud also the dispersive ratio; so that it 
14 nlways necessary to compute the numbers 
rrom the data attached to the glass employed. 
‘This is a tedious process for the coefficients 
D and K. aking these matters into 
awouut, I do not think the formule is so 
conveuteut as Ooddington’s. We might, if 
“eoirablo, transform the latter into a single 
cquation, but it would lose the elegance and 
couviveness which are apparent when u separate 
cyistion iz kept for each lens. 


There is an advantage in adopting the focal 


decimal of a compound focus equal to 
unity, the requisite curves to produce any 
desired focus are found by multiplyiog these 
decimals by the length in inches of the focus 
required. 


ASTRONOMICAL NOTES FOR 
OCTOBER, 1882. 
The Sun. 

E At Greenwich Mean Noon. 
A 
S| Souths. S 2: Decli- 

bs S | nation. | Sidereal 
a South. Timo. 

1 h. m. 8. am h. m. 8s. , h. m. 8. 
111 49 38-86 12 30 7 3 16 11/12 40 27-94 
6011 48 7:°42,,)12 48 18:6 11 913 0 10°70 
11011 46 46°12 „13 6 39 7 5 31/13 19 63°46 
16011 45 37-12 „13 25 13 8 57 28/13 39 36°22 


2111 44 42°33 „13 44 1/10 4€ 11/13 59 18-99 
26/11 44 3°58,,|14 3 5/12 30 5214 19 1°76 
3111 43 43°16 „14 22 2814 10 43/14 38 44°53 


The Method of finding the Sidereal Time at 
Meau Noon for any other Station will be found 
on p. 390 of Vol. XXX. 

The Zodiacal light may be looked for before 
sunrise. 

But little diminution is perceptible in the 
evidences of Solar disturbance in the shape of 
spots, faculæ, and prominences. 

The Moon 
Enters her Last Quarter at Zh. 17°4m. a. m. on 
October 4th, and is New at Gh. 14m. in the 
morning of the 12th. She will enter her First 
Quarter at 11b. 54°5m. p.m. on the 19th; and 
be Full at 2h. 33°6m. in the afternoon on the 
26th. 


Moon’s Age 


Day of 
Month. | at Neon. Souths. 
! 
Days. b. m. 

1 19-0 3 19°9 a.m. 
6 24:0 7 37˙6 „ 
11 29 ·0 11 95 „ 
16 4°2 3 4°5 p.m. 
21 9-2 7 299 „ 
26 14˙2 12 38 „ 
31 19°2 3 52˙6 a. m 


The Moon will be in conjuotion with Jupiter at 
8 a. m. on the 3rd; with Meroury at 7 p. m. on 
the 18th; with Mars an hour later; with 
Venus at 4 a.m. on the 16th; with Saturn at 
2 a.m. on the 28th, and once more with Jupiter 
at 5 p.m. on the 30th. 


Mercury 


Is an Evening Star up to about the 20th. At 
4 a.m. on the 23rd he comes into inferior con- 
janction with the San, and subsequently to this 
is, of course, a Morning Star. His angular 
diameter increases from 7“ on the Ist of the 
month to 10” by the 20th of it, and as 
his form continues to become more and more 
crescentic between these dates, he would be a 
most interesting telescopic object. Unfor- 
tunately, however, his great South Declination 
places him most disadvantageously for the 
observer. 


Sg N becuse 
Right | Declination. 
2 8 1 South. Souths. 
AA 
h. m. | 8 h. m. 

1 14 20 15 40-4 1 21˙3 p. m 
614 149/17 Tl 1 146 „ 
11 |14 2v0 17 31-7 1 00 ,, 
16 | 14 13:8 16 25°6 0 341 „ 
21 | 14 O2 14 14:4 11 56°7 a.m. 
26 13 357 9 509 11 168 „ 
31 113 267 | 7 292 10 48-1 „ 


The curiously - shaped path indicated by the 
above ephemeris carries Mercury from a very 
barren region in Virgo into an equally void one 
ia Libra, and back again into Virgo. 


Venus 


notation used by Robison. By making the radii | Is an Evenin Star, but, as in the case of Mer- 


cury, is very y placed for the obeerver owing 
to her great (and increasing) South Declination, 
Her angular diameter increases from 26” at the 
beginning of October to 40“ at the end of it. She 
presents a beautiful and diminishing cresænt 
now, aud, but for her proximity to the horizon, 
would be a charming object for the observer. 


Souths. 

h. m. 
1 |16 256 22 341 | 2 44-7pm 
6 15 448 | 24 05 | 2441 „ 
11 16 34 | 26 145 | 2 43-0 „ 
16 10 21-1 | 26 15:6 ( 2410 „ 
21 16 376 | 27 32 | 2378 „ 
26 | 16 §2°5 27 37-3 2 330 „ 
31 :17 6:2 27 57:8 2 26-0 „ 


Hence it will be seen that Venus travels from 
Libra, across Scorpio and into the Southern por- 
tion of Ophiuchus. She will be in conjunciion 
with Antares (9' South of that Star) at 11 p.m. 
on the 16th. 

Mars 
Is invisible. 
Jupiter, 

In so far as his Southing is concerned, is a 
Morning Star; but he rises about 9 o'clock at 
night at the beginning of the month and soon 
after 7 p.m. at the end of it. His angular 
diameter, which is 37:8” on the lat, becomes 414 
by the 3lat of October. He is now a beautiful 
telescopic object, and becomes more and more 
favourably situated for the observer on each 
succeeding night. 


sd Declinati 

ma | Right pe 

gE on. North. Souths. 

b. m. 8 ? b. m. 

16 37| 22 594 5 244 am 
6 | 6 4£9| 22 694 5 68 „ 
11 | 6 57 | 22 59-4 4 470 „ 
18 6 6°1 22 59°6 4 277 „ 
216 62| 22 598 4 82 „ 
26 6 69 23 0-0 3 48-2 „ 
31 | 6 52 23 04 3 279 „ 


Starting from a point a little to the West of 
n Geminorum, Jupiter will thus approach that 
star; but before reaching it will, as it were, halt 
and retrace his path in the sky. 


Saturn 


Souths a little before 3 a.m. at the begining of 
October, and about 12h. 47m. p.m. at the end 
of it. Ashe rises, however, between 7 and 5 
o’clock in the evening at the former date, and 
not long after 6 p.m. at the latter one, it will 
be seen that he is visible and even well situated 
for observation during all the later part of the 
working hours of the night. Hie angular dis- 
meter increases during the month from 17:6" to 
18°2". His ring system opens so slowly that 
little or no sensible difference in ita appear- 
ance will be noted by those who observed it at 


the beginning of 1882. 


8 4 Right Declination 
88 1 North. Souths. 
AA 
h. m. 0 i h. m. 

1 3 35°8 16 53˙4 2 66°9 a.m. 
6 3 350 16 49°6 2 363 „ 
11 3 33°9 16 454 2 156 „ 
16 3 328 16 40°7 1 548 „ 
21 3 31°5 16 356 1 338 „ 
26 3 301 | 16 302 1 128 „ 
31 | 3 283116 23:5 12 47˙4 pm. 


Saturn will describe the short retrograde arc 
indicated above, in that blank region of Taurus 
to the S. and slightly to the West of the 
Pleiades. 


Uranus 
Continues, for the observer's purpoxe, invisible. 


Szpr. 29, 1882. 
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Occultations of (and a near approach to) Fixed Stars by the Moon. 


22 2 è + 
Name of to |Disappear-| Moon’s E- S KIR -| Moon’s d f8 = g 8 
bo bo S D ea oon 8 | OE Sd 
26 Star. sj | ance. Limb. 4 EM BES oe Limb. |J 6% 455 
84 25 — : > 
2 Z 
h. m. F 8 h. m. j ; 
1 % Tauri G 4 42 a m. Bright | 122 | 143 5 48 a.m.| Dark | 247 | 280 
2 |? Tauri 51 442 ,, | Bright | 136 |143 | 36 „ | Dark | 223 | 245 
2 X, Orionis 6 1122 p.m Bright 84 | 43 12 22 p. m.] Dark | 282 | 240 
3 ix Orionis 6 3 48 u.m.| Bright | 66 44 5 2 a. m. Dark | 287 285 
6 B. A. C. 2872 |G | 1 7 „„ Bright 122 | 83 151 „ | Dark | 216 | 176 
7 jw Leonis 6 525 ,, | Bright | 92 60 637 „ | Dark | 225 203 
22 |e Aquarii 5 | 1025 p.m.) Dark 51 72 10 53 p. m.] Bright 2 26 
23 B. A. C. 8152 | 63] 6 5 „ | Dark 170 |135 | 538 „ Bright | 237 204 
23 15 Piscium 64 | 1122 „ | Dark | 73 | 95 | 1211 „ | Bright | 338 7 
24 jà Piscium 6 | t3 2a. m.] S. S. E. 20 59 
24 51 Piscium 6 11 49 p.m.| Dark | 173 192 12 26 p. m. Bright | 236 262 
26 |x Piscium 6 2 47 a. m.] Dark 141 | 177 3 38 a. m. Bright | 252 291 
29 B. A. C. 1651 63 | $6 32 p. m.] Bright | 96 64 7 21 p. m.] Dark | 272 236 
t Near approach. f Star below the horizon. 
Jupiters Satellities. 
2388 LEE —— g e © 
og! : oa 83 2 8 8 og 
8 F Ẹ 5 x. 8. | RS 8 8 5 H. z a H. M. 8 
Ax) S S A 3 AE K 
2 I | ShI 50 AX 12 II EOD 3 271 1 88 fk. & 
2 1 Trl 9 „112 J S/ E 8 Tr E 10 43 „, 
3 1 Eo D 2/0 4 12 1 Tr E 10 Oe R 12 40 „ 
3 1 Oo R 34 „13 II Sh 1 9 ShI 1 olax 
3 M| ShI 5 „13 11 Tr 1 12 Tr 1 5 9 „ 
3 | 1 Sh I 18 r. x.] 13 II Sh E 12 Eo D 5 17 256, 
3 IIl | Oc D 33 , | 14] II Tr E 3 ShE| 6 15 ,, 
3 I| Tri 37 | „15 IL OO R 10 EO P 1 10 51, 
3 I Sh E 33 „17 1 Eo DP 4 OG R 4 32 ,, 
1 uf Oc R 7 jam] 18 III Eo P 1 Sh I | 10) 29 jp. 
4| I|TrE 52 „18 1 Su 1 2 Tr I 11 36 „. 
4 | I Oe R 2 PM. 18 I; TrIz3 Sh E 12/44] ,, 
5 II EOD 6 25 [ 18 III EO R 3 Tr E 1, 51 [A. X 
6 II Trl 0 fr. x.] 18 1 Sh E 4 ES D| 7 39 fler 
6 II} Sù E 4 „18 I Tr 5 Oc R 10 59 „, 
6 II Tr R 43 „ 18 III Oe D 6 Sh Ij 3 5 A. xX. 
9 I| ShI 44 A. 1. 18 1 Eo D 11 Tr I| 5 19 a 
10 I|EoD 55 26, 19 1 OR 2 Sh E 5 48 ,, 
10 III Ec D 20 20°97 19 IMD) 6 Tr) 8} 18 r. x. 
10 III Eo R 38 | 6,, [ 19 Ii SAI) 8 Sh E 9 | 53 5 
10 1 851 12 „ 19 1 TeL| 9 Te 1 11 46 ,, 
11 | I | Tel 29 A. X.] 19 I | Sh E10 Tr E 2 20 A. x. 
11; III OO D 23 „ 19 1 Tr E 12 Eq D| 10 13 9 * 
11 I Sh E 27 „20 I Oo R 9 O R 3 5 jam. 
11 1 Te E 44 „„ 20 II Sh 1 12 Tr E 9 13 r. x. 
11 III Oo R 57 „21 II TrI 2 
11 I| Ec D 23 48 J 21 II |Sh E 3 
11 IOO R 12 53 „ 21 II Tr E 5 


Eo Eclipse; Oc Ocoultation; Tr Transit of Satellite; Sh Transit of Shadow; D Disappearance ; 


R Reappearance; I e E Egress. The printing of a phenomenon in italics indicates that 
its Megane is rendered doubtful, either by the brightness of the twilight or by Jupiter’s proximity 
to orizon. 


counter a well-marked shower. 

quite so notable, may be looked for during the 

first six nights of the month. 

Greenwich Mean Time of Soathing of Twelve 
of the Principal Fixed Stars on the Night 
of October lat, 1882. 


Neptune 


Isin much the same position, as far as the 
observer is concerned, as Saturn; that is to 
say, he Souths durivg the very early morning 
at the begining of the month, and soon after 
midnight at its termination; his considerable 


North Declination, bowever, rendering him Star h. m. s. 
visible through a considerable portion of the Souths. 
night. Vega 92 ee .. 5 61 32°97 p.m. 
L Aquile .. .. 618 31°90 „ 
84 : Se od Altair oe oe . 7 3 27-41 
es Right Declination Souths. at Capricorni .. a .. 7 29 52°36 5 
S8 | Asce North f 
as nsion orth. a Cygni os ee .. 7 55 41°61 „ 
a Cephei . ee 0 0 8 33 67°01 97 
— 8 a Aquarii ee ee oe 9 17 47°80 97 
h. m. 0 i h. m. Fomalhaut ee oe ee 10 9 4:09 LL 
1 3 60 |16 34-7 2 27:1 a.m. | Markab ae ee . . 10 16 48-01 „ 
6 3 55 | 15 328 2 70 „ a Audromede .. T . . 11 20 2:43 „ 
11 | 3 61l |15 308 1 46:9 „ |aCassiopeiw .. e. II 61 3037 „ 
Tata en [pagn CE u ae 
26 3 35 15 23-7 | 12 42-4 Pm. . The Method of ascertaining the Greenwich 
31 3 2.9 15 214 12 221 ,, Mean Time of Transit of either of the Stars in 


the above List for any other night in October, 
as also that of determining the Local Instant of 
its Southiug at avy given station, will be found 
on p. 392 of Vol. IV. It mast be noted, 
however, that, as previously remarked, the rules 
there given are not rigidly accurate .when 
applied to Polaris, or any other close circam- 
polar Star. 


So that Neptune will travel backwards, in the 
void part of the aky to the South-east of the 
constellation Aries. 


Shooting Stars 


Should be watched for between the 18th and the 
21st of October, at which date we annually en- 


Another, not 


PRACTICAL NOTES ON PLUMBING.— 
XILIV.“ 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 53.) 


18 are many of the old cisterns in con- 

stant use at the present time which serve 
a twofold purpose: they answer the original 
use for which they were formed, and they stand 
as everlasting memorials of the very highest 
interest, in many instances pointing out to usthe 
most celebrated cities of antiquity. How little 
now remains of that city of Persepolis, ita 
columns and its sculptures; they are crumbling 
and changing into dust, all is gradually dis - 
appearing, still the cisterns stand just as of old, 
defying the ravages of time, and, if not 
disturbed by artificial means, will remain for 
thousands of years as monuments, exciting the 
curiosity of the beholder, and the deep-thinking 
powers of the future antiquarian. Ephesus is 
no more, but it will be found that some of the 
marble sarcophagi, or coffins used for the inter- 
ment of the dead, are still in existence, answering 
the purposes of cisterns and watering- troughs 
for cattle. Again we read, both in sacred and 
profane history, of enormous metal vases for 
water storage—for instance, the oclebrated 
Brazen Sea cast for Solomon was 16ft. diameter, 
and about 9ft. deep, splendidly decorated with 
cast flowers, lilies, &c. Herodotus mentions 
cisterns of gold and silver of very large dimen- 
sions. In India we find cisterns made of 
enormous size, also in Egypt (See Deut. c. xi. 


v. 10, 11); and in Rome, near the Baths of 


Titus, may be seen to this day, nine large 
underground cisterns, constructed thousands of 
years ago. After perusing these few facts, it 
would be idle to suppose that my readers will 
take much notice of those cisterns only five or 
six hundred years old, euch as were made of 
lead at Paddington in the year 1285. Some of 
these I shall illustrate at the end of this article 
on cisterns. I shall, therefore, now proceed to 
a en those of modern make. 

he Romans well knew, and so should we 


also, that cisterns should always be fixed in such 


a position that they may be protected from the 
frost of winter, and from the heat of the sun 
in summer. In some parts of the country where 
there is no town water-supply, nor wells, brooks, 
or springs, the source of water storage is a 
matter of no small consideration. Ina such dis- 
tricts we have to depend upon the roof for 
supply: this being so, the cistern should bo 
large, and of sufficient capacity to oontain the 
necessary quantity for a supply for at least 15 
or 16 weeks together. It is not generally known 
that the quantity of rain-water falling upon 
the surface or roof of a slated house, is ample 
for the ordinary supply of that house. I have 
on many occasions provided such cisternage, and 
always with satisfactory results; but, before 
you can do this, it will be necessary for you to 
consider and find out what will be the approxi- 
mate quantity of rainfall during the year. It 
is easy enough to find a record of the rainfall 
for each year, and it is a well-known fact that 
in some parts of England we get more rainfall 
than in o hers —for instanoe, the mean rainfall in 
Eogland is 31 in., butin London it is only 25in., 
Upminster in Eesex 19}in. In Stye, at the very 
head of Borrowdale in Cumberland, the wettest 
spot in England, the rainfall is 165in. In 
Manchester 38in., Bristol 32in., Hastings 32in., 
Ventnor 26in., Lyndon 26in., Chatsworth 28in., 
Plymouth 46in., Liverpool 38in., Lancaster 40in., 
Keswick 68in., Coniston 64in. There is also a 
difference between the rainfalls, caused by the 
seasons; the average wettest time is: autumn 
9fin., summer 8!iv., winter 73 in., spring 6)in. On 
the average October is the wettest month, and 
April is the driest, although it is noted for 
showers. 

In England seldom a month passes without 
rain, little or much; but it must be remembered 
that several months may puss over without 
giving any rain available for water supply, and 
on the other hand more rain may fall within one 
hour than is required for one month's supply; 
this is proved by the 555 of 26th 
July, 1867, when the fall at Deptford was 
3·16in., and at Greenwich 3:07in. The wettest 
year known at Stye gave 220in., the driest 110in., 
mean 165—more than six times as much as in 
London, or eight times as much as in the 
midland counties; then, again, a cold night 
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and a bright morning will often, by condensa- 
tion, Ko., give water to our saluted roofs, which 
must not bo lost sigttof. With this, in con- 
junction with the rain supply, we can make 
suro of having water sufficient for any ordinary 
country house, and therefore the cisternage munt. 
bo inado accordiugly. Let us auppore the roof «f 
tho houro to be, na my own, 40ft. by 21ft.=840fr. 
auper., suppose tho rainfall to te 3Gin. or 3tt. 
during tho year, horo we get no less than 2,520 
oubto feot of wator, which equals 15,136 gallona. 
Now, allowing ono pint to the cubic foot for 
wate, thon wo havo left 16,120 gallons, to say 
nothing of the condensed water, whioh will at 
timos bo considerable. Now suppose we make 
our oiatorus to hold sufficient fur a three months’ 
supply, or u little over, then the cis'ern must 
hold at least 4,000 gallons, or rather over 
quartor of 15,120. I have always worked to 
this rulo and have found it to work satis- 
factorily, and on several occasions have bad 
auffloiont wator to supply water-closet and farm- 
house. Boforo using lead to line a cistern, you 
should know whether the water is freo from 
chemicals which have an afliuity for lead, or, to 
aimplify matters, in other words, you should 
find out whether it is of a chalybeato (or what 
in kuown in the plumbing world of a Charley 
Bates) oharacter or not, for with certain waters 
the lend will quickly cotrode away; at other 
times the tin in the solder will be attack-d in a 
similar mauner. In fact I have seen a 7b 
lend oaten inte holes within twelve months after 
fix in. I have also seen the solder in the same 
condition within three months after fixing: in 
this, the last case, the lead should be burned 
towether, while in the former the lead can be 
proteoted by giving it s coat of lime whitewash, 
or one of cement, fat, or rosin. 


(Zo be continusd.) 


LIGHTFOOTS SIMPLE AIB 


REFRIGERATOR. 


T E success that haa attended the efforts to 

ting fresh meat from New Zealand and 
Australia to this country has naturally attracted 
much attention, and we have received many 
queries asking for some simple means of obtain- 
ing waupply of cold air by m. aus of a mad ine. 
In the accompanying dixgram is iifustrated a 
simple and compart forw of 


re frier iog | 


then enters the hinder part of the cylinder 
where it expands, assisting the piston in its 
forward atroke, and hecoming greatly reduced 
in temperature, it is discharged and conveyed by 
a pipe to the chamber where the cold air is re- 
quired. Instead of driving the machine by a 
belt, its shaft may be coupled to the shaft of a 
stenm or other fluid- pressure engine, so as to be 
worked thereby directly. 

The illustration is a side view partly in 
section. A is the air-compressing pump, which 
takes in air through the upper valve and dis- 
charges it compressed through the lower valve 
and pipe B into the hollow foundation C, 
through which cooling water circulates in tubes. 
Behind the pump A and in the same line with it, 
is the expansion cylinder E, which receives the 
cool compressed air from C by the pipe F (shown 
in dotted lines) and through ita upper valve. 
The air expands in the cylinder E, where it 
assista the forward stroke of the piston and be- 
comes refrigerated, when it issues through the 
lower valve and passes by the pipe G to the 
chamber in whicn the cold air is employed. 
Both the pistons of A and E are attached by a 
copnecting-red to a crank on the fly-whcel shaft, 
which may be driven by a belt or otherwise from 
any suitable motor. The valves are worked by 
eccentrics on the shaft, th:se eccentrics being 
set so as to turn the opening and closing of the 
cocks suitably to the movement of tho pistons. 
It is obvious that in-tead of cocks turning on 
their axes, slides might be employed, or valves 
worked by cams on the shaft. 

It will be readily anderstood from tl is de- 
scription that in the casa of a compressed air 
motor (which ia also a refrigerating machine), 
the obj ot is to keep the aiz as hot as possible, 
iustend of cooling it with water, for loss of heat 
means loss of power; in the case of a re- 
friwerating machine the object ia to lose the 
hest, but in losing it, to make it do as much 
work as possible towsrda compressing the in- 
coming air: bence the necessity of a“ hot pot” 
in ons machine and a cvoling-coil in the otber. 


SKRIVANOFF'S DRY BATTERY. 


DRY battery capable of furnishing a con- 
stant powerfn! current from a small 
volume of elementa, has been recently patented 
in this conutry by Mr. G. Sirivanoff, of Paris. 
The battery cell consists cf three elementary 


machine, patent: d by Mr. T. B. Lightfoot, of | purts—viz., a plate of retort-charcoal, agglo- 


Fenchuredh-strect. A sud of its conatroction 
ard tae principe upon which it works wul be 
aspeviauy iptems'ipy af a ti he when compressed 
air moore for etreet rules are about to de 
intradlued to the metropo. :s. and doubts arr 
expresed whether compressed air can be usd 
to bere a hile through ti- chalk under th- 
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m- rated charcoal, carbon, or other conducting 
substance which cannot be attacked by acida: a 
piste of zinc carefully amalgamated: and an 
exciting paste applied to the charcoal or carbon. 
It is the use and a'mposition of this paste which 
eie dy constitute the novel and distinctive 
character of the invention. The composition of 
the piste is as foll»ws:—Cbloro-mercurate of 
awm nium (Hg Cl, NH, Ci, 10 parts by 
ig at; Chloride of Ad. um Na Cl, 3 parts by 
weizht. 

In order to prepare the cblero- mercurate of 
amricrinm, it is n- es- to boil for three 
blurs in a porcelain cap-ule a concentrated 
socution of pure el ride of mm utum with 
cri of menury aquartvr of the weight) until 
the formasiion of a greyish white precipitate. 
Tais precipitate is placed upon a percolator and 
washed in plecty of water, aried, mouided and 
Mars pu- dd. A pecfeetiy d- ned salt is 
thas .bain-d. curst.e, urimpeinmd by the 
eu tafenth-erm i-t «dry air, and easily pre- 
cory a. Ths powder is anded a Ligb-iy scii 
iv an of cli moe f ALe at, soy, 5% Brun. . 
ru a a resini poste is ie rea, whith is carve 


fully triturated in a porcelain mortar with the 
proportion of chloride of sodium before indicated, 
This paste may then be moulded into cakes or 
blocks of any desired form and size. The plate 
of charcoal or carbon, previously trested with 
paraffin, is covered with a cake or block of the 
exciting paste, having generally a thickness of 
from one to three millimetres ("04 to 12 of an 
inch English measure), and being of the same 
shape and nearly the same size as the zino. On 
this cake or block is applied from five to ten 
thicknesses of Berzelius’ Swedish filtering · paper, 
or of asbestos souked in a solution of chloride of 
zinc at 60° Beaumé and chloride of sodium 
mixed in equal parts by weight, which solution 
may, if desired, contain a emall quantity of 
glycerine. The edges of the paper are made to 
adhere to the charcoal either by means of paraffin 
or in any suitable manner. The other chloro- 
roercurates of ammonium or white precipitates 
of mercury included in the general formula m 
Hg Cl? + n NH‘ Cl (mn being positive whole 
or fractional numbers) can be ured in the pre- 
paration of the exciting paste, and the use of 
them for this purpose is included in the 
invention. By applying the zinc to the char- 
coal or carbon, prepared in the manner already 
described, a very constant elect: omotive element 
is formed. Tho difference of potential is about 
1°5 volt. The interior resistance of the element 
is very weak, The chemical actione which take 
place in the element are various. There is one, 
however, which duminates, and that is the 
decomposition by the zinc, of the chloro- 
mercurate of ammonium, with the formation of 
double chloride of ziuc, ammoniam, and a small 
quantity of oxychloride of zine. The fre 
mercury returns psrtly on to the charcoal or 
carbon and partly on to the zinc in the form of 
amalgam. The chloride of sodium which enters 
into the composition of the paste plays the part 
of a chloridising agent and preventa the pro» 
duction of protochloride of mercury (mercurous 
chloride). The battery can be constructed and 
arranged in different ways according to the 
various applications for which it is required. 
By way of example, for telegraphic purposes, 
each element is formed of a charcoal or carbon 
tube, into which is introduced a rod of zinc: 
the annular space betwe-n the charcoal and the 
zinc is filled with the exciting paste. A num- 
ber of these elementa may be joined in tension 
or in quantity. In another srrangemert, 
adapted tor telegraphic, telephonic, and medics 
purpose, the charcoal and the zinc are in the 
form of plates in a suitable oblong box or casing. 
In a double torm the double plate of charcoal 
or carbon is covered with the exciting paste 02 
both faces, against which are applied the two 
plates of zinc, the whole being vontained in a 
box or casing ef suitable form. The battery 
oan be made in the ordinary form, with 4 
hemispherical cover provided with a push-knob, 
for electric-bell apparatus. The moaifications 
possible are, it will be understood, very 
bum Trous. 


CART AND WHEEL- MAKING. 
By J. Cuarnres Kine. 
(continued from page 562, Vol. XXX.) 


S an ordinary bl:cksmith would hardly 
A attempt to make carriage springs, an 
amateur could not be expected to venture to do 
such work: s, that the following details, which, 
while illn-trating technical details of spring- 
making, will interest the ameteur, may serve 
the purpose of guiding the ordinary smith to 
the beet and simp!es: processes of steel working, 
| proportioning of ports, tempering, and for the 
end in view ., to make a spring which admits 
| of being bent from a concave to a convex curè, 
| without any permanent = alteration of it 
original shape. Bow-sprinys for carta ar 
subjected to this test before being fixed to the 
earriuge of a cart. E.lipuc, or double bow- 
springs are subjected to a test not so severe. 
‘tiey are weighted or sprung down, 80 as to 
make the top and bott: m halves quite straight, 
land, if well-made ard tempered, they wil 
resume their true curves avd elliptic form whet 
unweigtt-d. It will be asked by a learner Why 
steel by elasticity can be carved so mach, and 
br section of certain forces within it, regain 18 
st curve asin? Tre the rs is thet the actio 
of tene produces a peouiiar cryrtelli«a- 
tion, which edauts of the exten, ion and com: 
pressen of its molecular etructure without 


.. 
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alteration. Thus a carriage-spring has been 
known to have been in use with heavy weights 
always on it for a century, and yet has beer 
unaltered, and perbeps would remain so for 
many centuries if kept free from rust. 

The experienced cart-spring maker will turn 
out many hundred springa with almost uverriog 
certainty that every spring shall sustain the 
violent concussions to which they are exposed 
over rough roads. 

To effect this, keen technical knowledge is 
reqaiaite, yet failure is almost unknown: un- 
lettered tact succeeds where science, if it 
esa V ed to formulate guiding theories for 
workers, would fail often from divers causes, 
us difference in the qualities of steel, the fuel 
used for heating, the shape of the spring, the 
adjustment of the plates, the interception of 
non-vibrating media at the spring fixings, and 
many other simpler matters for the worker’s con- 
sideration, more or leas likely to lessen elasticity 
or increase brittleness. It may be as well to 
comprehend how serious a matter the breakage 
of a epring of a cart becomes, as the springs 
are the ties to fix the axle to the shafts, and, 
with a restive horse, msy lead to personal injury 
to the cart riders. Toobviate a complete bresk- 
down, springs are made of a succession of plates, 
x0 that rf one fail, the others sustain the weight 
and connection of parts. 

At starting a job of spring-makiog, experience 
of ateel ia essential. Though steel known as 
epring-steel is specially made, care is requisite 
in selection, taking oare to reject steel with 

rcales, or fine cracks in the edge, and to test it 
by cutting a piece, which, when half out 
trough, should not snap (ff brittly by a blow 
of the hammer, but resist a heavy blow or 
pressure over the edge of the anvil, and when 
broken, should show a close grained whitish 
texture. II of large silver - sbiniug crystals, it 
will be found brittle to work—it hud better show 
the silver-grey fibrous texture of good iron; 
just as the steel grain shows the working and 
tempering muet be regulated, to produce desired 
resulte. If the steel shows a plumbago hue, 
rejeot it: it will be sure to fail. 

A spring-maker's forge should be about 30in. 
high, with a water ter- iron,“ that is a water 
cistern, at the back of the tire, through which 
the nozzle of the bellows is inserted into the 
projecting boss of the ‘‘tew-uoa.’”? This 
toss should be about Gin. out towards the 
middie of the bed of the forge. The 
auvil should be well fixed on an oak or elm 
block, let into tne ground 3 or 4ft., aud always 
to the right of the torge, aud weil forward for 
plenty of elbow-room. The anvil leaning 
slightly out of horizontal away from the worker 
or spring-maker towards the striker, as the 
mate is called, who works the sledge on the 
opposite side of the anvil. Tho anvil must be 
smooth and flat to insure good work, also the 
facea of the hammers. 

The mate or striker must not be a lad or a 
learner tut with strength and experience at this 
particular work—which needs the quick eye, 
stsady hand, nimble foot, and decisive grip or 
opening of the fingers, all wichsut a passing 
word, or often even without a sign from the 
master worker. Taik, about the work on hand, 
would be out of pince -at this work eilence is 
sense. I hardly know any work which so fully 
illustrates the meaning of the word “ technics, 
about which so many mistaken or frivolous 
interpretations are given by writers in the 
general press. | 
, With spring-makers, both master and mate, 
it is the trained touch which shall, on th» 
instant, regulate the force of the blow, the pull, 
or the pressure, from a hundred weight to a 
fraction of an ounce; that shall know tue pro- 
portion to be duly given to the fraction of an 
inch, and the concurrent action aud reaction of 

yielding forces iuherent in material alternately 
ductile and brittle under varying actions of 
temperature, as is spring-steel. 

Bars of steel suitable for dog-cart springs 
run from 12 to 20ft. long, 2in. wide, 6 1-16in., 
zin., 3 1-16in. thick, with gradation of 1-32in. 
between these thicknesses. 

The bars of steel are never made hot to cut 
off to lengths of plates, but always cut cold, 
and then always only cut partly or slightly and 
broken—this isto Iaarn, by the fracture, what is 
termed the nature of the steel to be worked, and 
‘tempered accordingly. 

The cutting is done with a cutter or heavy 
chisel held in the twist of a hazel or willow-rod, 
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as shown by Fig. 1. A is a ring slid up the 
doubled-up hazel rod to keep it tight on the 
chisel. The rod, though often dry and brittle 
before dending round the chi-el, is made flexible 
and tough by soaking a little while in water 


where it is to be twieted, and then holding for a 
few seconds in the flame of the forge fire, this 
fills the grain of the wood with steam, then 
while one end ef the rod is held in the vioe, the 
other is twisted round on its own axis six or 
eight times, for about five inches of its length, 
so as to produce a spiral grain to the fibres of 
the wood, this little job takes about as long to 
do as to describe the doing, but it is essential to 


FIG.e. 8 


be known, as so many spring-making tools are 
held by rods wound round them. Sometimes 
iron-wire is used, but wood is less fatiguing, 
does not heat, jar, or cramp the hand, and is 
lighter to grip during a long day’s work. 

The eyes of spriu gs are rolled up as B, Fig. 


2, or. made with ‘‘open-heads,” as Fig. 3, to 
take the scroll- iron or swinging-shackle bolts. 


(To be continued.) 


BEFORE IT HAPPENED. 


T 9 a.m. on Wednesday, September 13th, the 
L correspondent of a Press agency despatched 
a telegram to Loudon with the intimation that the 
great battle at Tel-el-Kebic was practically over. 
It may possibly astonish not a few of our readers 
(says a writer in the Echo) to learn that this message 
reached the Metropolis between 7 and 8 o'clock on 
the same morning; and, in fact, had an unbroken 
telegraphic wire extended from Kassassin to 
London, Sir Garnet Wolaeley’s great victory might 
huve been known here at 6 52 a.m., or (seemingly) 
at a time when the tight was raging and our 
success far from complete. Nay, had the telegram 
been flashed straight to Washington in the United 
States, it would have reached there something like 
Ih. 44m. after the local midnight of September 12. 
Paradoxical as this sounds the explanation of it is 
of the most simple possible character. The rate at 
which electricity travels has been very vuriously 
estimated. Fizenu asserted that its velocity ia 
copper wire was 111, 780 miles a secoud; Walker 
that it only travels 18,400 miles through that 
medium during the same interval; while the 
experiments made in the United States during the 
determination of the longitudes of various stations 
there still further reduced the rate of motion to 
some 16,000 miles a second. Whichever of these 
values we adopt, however, we may take it, for our 
present purpose, that the transmission of a message 
by the electric telegraph is practically instantaneous. 
But, bait here noted, there is no such a thing as a 
hora mundi, or common time for the whole world. 
What is familiarly known as longitude is really the 
difference in time, East or West, from a line passing 
through the North and South Poles of the Earth ; 
and the middle of the Great Transit Circle is the 
Royal Observatory at Greenwich. If, in the lati- 
tude of London (51° 30’. N.), we proceed 10 miles 
aud 1,383 yards either in or au Easterly or Westerly 
direction, we find that the local time is respectively 
either one minute faster or one minute slower than 
it was at our initial point. Let us try to understand 
the reason of this. If we tix a tube rigidly at any 
station on the Earth’s surface, pointing to that 
part of the sky in which any bright Star is situated 


when such star is due South (or, as it is technically | 
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called, “on the Meridian”), and note by a good 
clock the hour, miuute, and second at which it 
crosses a Wire stretched vertically across the tube, 
then, siter a lapse of 23h. 56m. 4°09a., will that 
Star be again threaded on the wire. If the Earth 
were stationary— or, rather, if she had no motion 
but that round her axis—this would be the length 
of our day. But, as is well known, she is revolving 
round the Sun from left to right; and, as a neces- 
sary consequence, the Sun seems to be revolving 
round her trom right to left; so that if we suppose 
the Sun and our Star to be both on the wire 
together to-day, to-morrow the Sun will appear to 
have travelled to the left of the Star in the sky; 
and the Earth will have that piece more to turn on 
her axis before our tube comes up with him again. 
This apparent motion of the Sun in the sky is not an 
equable one. Sometimes it is faster, sometimes 
slower; sometimes more slanting, sometime more 
horizontal. Thus it comes to pass that Solar days, 
or the intervals elapsing between one return of the 
Sun to the Meridian and another, are by no means 
ate So a mean of their lengths is taken by 
adding them up for a year and dividing by 365; 
and the quantity to be divided to or subtracted 
from the instant of apparent Noon“ (when the 
Sun-dial shows 12 o'clock), is set down in the 
Almanac under the heading of The Equation of 
Time.“ We may, however, here conceive that it 
is noon everywhere in the Northern Hemisphere 
when the Sun is due South. Now, the Earth turns 
on her axis from West to East, and occupies 2th. 
in doing so. As all circles are conceived to be 
divided into 360°, it is obvious that in one hour 
15° must pass beneath the Sun ora Star; 30° in two 
hours, and so on. The longitude of Kassassin is 
roughly speaking 32° East, so that when the San 
is due South there, or it is Noon, the Earth must 
go on turning for two hours and eight minutes 
before Greenwich comes under the Sun, or it is 
Noon there, which is on:y another way of saying 
that at Noon at Kassassin it is 9b. 52m. a.m. at 
Greenwich. It is this purely local character of 
time which gives rise to the seeming paradox of our 
being able to receive news of au event before (by 
our clocks) it has happened at all. 


THE RACIAL CHARACTERISTICS OF 
MAN. 


N Monday last, Dr. Zerffi, F. R. Hist. S., de- 
livered the first of the inaugural leotures in 
connection with the opening of the Crystal Palace 
Company's School of Art, on “The R cial Charac- 
teristics of Man Scientifically Traced in General 
History.” H+ complained that the study of man 
from a scientifi? poi. of view, especially iu history 
as enacted by him, was mostly neglected, although 
it ought to be—nay, would and must more end 
more become our most important sul.) act, as torm- 
ing the only real basis of all our bigher culture, 
History was undoubtedly a deductive science, but 
it could be verified and put to the best uses by the 
purely inductive study of facts. Any change, 
whether progr ssive or retrospective, in the social, 
political. or religious condition of men would be a 
fact. The acting forces were men of whom there 
were on the globe more than a thousand millions, 
all eudowed with three principal faculties— 
of receiving impressions, which produced sen- 
sations, and wero reflected in their intel- 
lectual cousciousness. But neither in comparing 
individuala with one another, nor race with race, 
were these faculties equally developed. They 
varied with a race’s average facial angles and 
lines, its amcunt of brain, the colour of its skin, 
and ita general organisation. The facial augle of 
the black races might be taken at 85°, aud the 
number of cubic inches of brain might range 
between 75 and 80. In an ethnological chart 
hung behind the lecturer, the main body of the 
Nigritiau races, which was made up of the Asiatic 
and African negroes, was credited wiih 83 cubic 
inches of braiu as a general statement. It was 
remarked, however, that the brain wus very swall 
relatively to the body, while the cerebelium formed 
a very large portion of the organ. The stutical 
aud dynamical forces of the intellect were said to 
be undeveloped, the animal propensities predo- 
minating. The long extinct American Toltees, 
rabking as one section of a subdivision under this 
head, figured for 79 cubic inches of brain. In 
both directions the intellectual forces were marked 
as undeveloped, but the Toltecs were credited with 
great imitative powers. The other section, com- 
prisiug the Hottentots and Australian black fellows, 
wereallowed but 75 cubie inches of brain, or not more 
than 10 above the highest anthropoid apes, and in 
neither did the statical or dynamical intellect pass 
beyond a transitory stage of the lowest degree. 
The typical facial angle of the yellow or Turanian 
races—tbe bulk being Chinese, Mongols. Finns, 
Turks, with Malay, Gangetic, Lohitie. Tamulio, 
and American tribss— was given as 874 degrees. 
In cubic inches, the brain ranged between 82 and 
95. In the chart the figure given was 834. Here, 
too, the statical or conservative energy of the 
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int-ilact wae made the great characteristic, the 
dynamical or progresive developing for the most 
part in technical products only. The tendency was 
to becomes berdamen, farmers, and traders. Asa 
aubdisision were classed the aborigines of India 
and of E.zypt, with an average 80 cubic inches 
of brain, a very large cerebellum, and a cere- 
brum cmparatively amall, Their intellect was 
as characteristically statical as that of the other 

allow races, the dynamic impulse manifesting 
taelf oniy in symbolism, mysticism, and the like. 
At the bead of all stood the white races, Aryans 
for the most part, but with the Semites—Chbal- 
deans, Ph rniciaos, Habrews, Carthaginians, Arabs 
~-aat subdivision. Ideally, their facial angle waa 
90’—the right augle—and their cubic inches of 
brain ranged from 92 to 120, rising in individual 
instances—tho lecturer named Byron —as high as 
150. The number in the chart for the Aryans— 
Sanskrit-speosking Indians, the Greeks aud 
Romans, the Goths, Kelts, Slava and their progeny 
-was 92, and for the Semitic peoples, 88. The 
Aryans wore credited with a due balance bet ween 
the dynamical and statical energy of their intellect, 
to whioh they owed nearly all tye great inventions 
and discovories, and with all the systematic de- 
volopmont of science. They brought forth the 
Philosophers, moralista, engineers, sculptors, 
musicians. Tho Semitic {ntellect was predomin- 
antly stutical, boing bat little developed in the 
creative or dynamical direction, and then mostly 
in theoloyical thought. They produced, however, 
musicians, truders, and conquerors. 


SIMPLE APPLIANCE FOR MOUNTING 
CARTE PICTURES.“ 


E ie my opinion that the convenient and easily- 
A constructed apparatus about to be described 
will prove of real practical utility to the photo- 
graphio printer. The tendency of recentiy-mounted 
pioturus to curl inwards on drying causes consider- 
ablo inconvenience in several ways, but more 
ospodially during burnishing or rolling; and in order 
to uvercume this, I construct grooved wooden slats 
or strips of moulding, having a section as shown in 
tho diagram, each slat being a trifle ever two feet in 


•——— me owe 


length. The cards to be used are pushed into the 
grooving, six end to end in each slat, so that they 
beoomo arched with the face outwards. After the 

lot ures are attached, the cards are once more slid 

to tho grooves and allowed to remain until nearly 
or quite dry. The set or curve thus given to the 
cards quite couaterbalances the tendenoy of the 
print to distort the mount; but if the pictures are 
allowed to become quite dry in the grooves, it some- 
times happens that a permanent curvature is given 
in a contrary direction to that usually taken. 


DRAWING- ROOM PHOTOGRAPHY. 


HE following remarks on the above subject 
aro extracted from an article in the British 
Journal of Photography :-- 

Amougst the examples we have received are some 
which would certainly do credit to auy professiona! 
artist, alike fur the posing, lighting, and general 
treatment ; indeed, we may say that some of the 
poses are of a high artistic order, and quite a 
mliof from the conventional positions and acces- 
sorties su frequently seen in professional work. 
The expressions secured are also, as a rule, unusu- 
ally pleasing and natural. This is, no doubt, in a 
great moasure due to the sitter feeling more at ease 
tu tho amateur friend’s drawing-room than iu a 
stranger's studio. Particularly l this the case in 
romo excclleut work full-length pictures—sent 
from the other side of the Atlantic, and taken in a 
room of very modest dimensions, and with only one 
wiudow. pe the failures (if such they may be 
called) the chief fault lies in the lighting and from 
either under or over-exposuro—the former chiefly 
arising when a landscape lens was used, and the 
latter when a portrait combiuation was employed. 
Some correspoudents also complain of the long ex- 
posure that, in their case, had been imperative; but. 
cutiously enough, with all the succeesful pictures a 
very brief exposure has always been mentioned, 
aud geuuerally with an exceedingly small window. 

With a view to the further assistance of those 
who have mot with difticulties we recur again to the 
aubjrot of the lighting, for upon this must entirely 
depend the auocess or failure in producing satisfac- 
tory results: and, as we explained in previous 
artic!) s, unless proper chiaroscuro is secured on the 


By C. Kxvenzr. in Heu - Mirkes Archer, 


model, it will be impossible to obtain it in the pic- 
The chief defect in this respect has been either 
that the light has been too abrupt, and consequently 
the high lights are very white and the shadowa 


ture. 


heavy, giving the pictures an under-ex 


appearance, or the face is devoid of shadow, cne 
side being as light as the other; hence it lacks the 


roundnese neces to constitute a good picture. 


In most instances the former defect has arisen from 
the reflecting screen not being proper! placed so as 

t di ion, or it 
el; hence it has 
It should be 
borne in mind that the nearer the sitter is to the 
source of light the nearer the reflector must be to 
d also that at whatever angle the light falls 


to reflect back the light in the ri 
has been too far from the m 


lost the greater part of its value. 


him, 
upon the reflector it is always thrown off at a corre- 
sponding one. 

Now, supposing that the light falls upon the 
model at an angle of (say) 40°: we shall have to 


place our reflecting screen at somewhat the same 


angle, and the nearer it is approached the greater 
will be the effect produced. If the sitter be placed 
very close to the window and the reflector a long 
way off, or if it project the light in a wrong direc- 
tion, it is manifest that in the resulting pictures the 
shadows will, of necessity, be heavy, and the nega- 
tive will have an under-exposed appearance how- 
ever long may have been given, simply because 
there was no harmony in the lighting of the model. 
In the case where the picture has been flat it has 
arisen from the sitter being placed too far back 
from the window, so that the direct light falling 


| upon him has been to feeble to produce any strong 


lights, and the reflector arranged so that it received 
a stronger illumination than the model, then reflect- 
ingit ou tothe latter, quite overpowering the domin- 
aut lights. The remedy for this is simply to bring 
the sitter more forward, so as to obtain a stronger 
domiuant light. 

With regard to the time of exposure: we must 
again impress upon the student the neceseity for 


placing the sitter as close to the window as can be 
conveniently done, for then he will receive the 
strongest illumination; and, no matter how strong 
can 
always be modified sufficiently by the judicious use 


the shadows which may be produced, they 


of the reflector. Of course, in practice there is a 
limit as to the closeness the sitter can be placed, 


inasmuch as if too near there will not be room enough 
for the background. As we have before said, the 


effective light falling npon the sitter is governed b 
the amount of direct sky light to which he is exposed. 
Fur experiment, let avy ouo seat himself (say) one 
foot from the window and sideways to it, and note 
the amount of sky that can be seen from this, position, 
then tuke a seat six feet within the room, and note 
it from thence. Thedifference will be very marked 
indeed, and it will fully account for the long expo- 
sure that some have found imperative. 

In our previous articles we directed special atten- 


tion to the advantage accruing from arranging the 


sitter in such a position that he received as much 
direct light as possible, so that it practically helps 
to soften the shadows; heuce the sitter should be 
placed so that he is turned as little away from the 
source of light as will enable the desired view of 
the face being obtained. That this may the more 
advantageously be dune the camera should always 
be placed as close as possible to the side wall in 
which the window is situated. As an experiment 
illustrating the advantage of this: let a camera be 
placed close to the wall, then the sitter arranged so 
that from that point of view a three-quarter face is 
obtained, and it will be be noticed that there is very 
little need of the reflector at all. Let a negative 
now be taken, and the camera brought (say) five 
feet into the room, and the sitter, without changing 
his seat, turned round until a similar view of the 
face is obtained from that point. It will now be 
seen that the shadows are very much deeper than 
before, and the reflector will have to be brought 
pretty close in order to overcome them, nevertheless 
they may be obtained quite as soft and harmonious 
asin the former case. Let a second negative now 
be taken, giving the same exposure as before, and 
it will be found that if the first one were correctly 
timed the second will be cousiderably under-ex- 
posed. Yet the sitter was at the same distance 
rrom the window in each case. 

This shows the advisability of utilising all the 
direct light it is possible tu do, and thereby leaving 
as little as we can to be accomplished by the reflec- 
tor. When the sitter is arranged to the best 
advantage at a window of ordinary size, fully 
exposed pictures can generally be obtained with a 
portrait lens (full opening) in fairly good light, on 
moderately-sensitive plates, with one or two 
seconds’ (or even less) exposure. If a longer expo- 
sure than this be necessary, it may fairly be 
assumed that the lighting has not been properly 
managed. 


THE SPEED OF RAILWAY TRAINS. 


Te following comparison of the speed at- 
tained on various European railway lines, 


has been recently published in the Ferkehrszeitung. 


It comprises only German, Austrian, Belgian, 
French, and English lines; in other countries the 
progression is slower. 

Of trains which do an entire stretch of more 
than 500km., the quickest is the London, Sheffield, 
and Edinburgh express train. It bas 669 36km. to 
cover (reckoning the English mile at 1°609km.), 
and takes 0°91 minutes per kilometer. (Here, as 
in all other instances, the stoppages are included). 
Next to this train comes the Berlin-Cologne er- 
press. It takes 1-01 minutes per kilometre of the 
journey of 570:26km. Then follow the rapid 
trains Paris-Bordeaux (558km.), and Paris-Lyons 
(525km.) with 103 minutes per kilometres each; 
then the rapid train Paris-Marseilles (863km.), 
1:(8; and the express train Bodenbach-Vienns 
(540km.), with 1-19 minutes per kilometre ; lastly, 
the rapid train Paris-Toulouse (75Ikm.) with 1-27; 
the courier-train Berlin-Eydskuhnen (741-9km.) 
with 1-29; and the express train Strasburg-Paris 
(501-90km.), with 1°33 minutes per kilometre. 

Of the trains which do a total stretch of 400 to 
500km., the two quickest are the courier train, 
Cologne-Bremen-Hamburg (446 90km.) with 1°12, 
and the express train Cracow- Vienna (413km.), with 
1-37min. per km. 

The trains with a total stretch of Taa dict 
300 to 400km. rank in d as follows: 
train London - Salisbury - Plymouth (370-07km.), 
with 1:00min. per km.: express train London- 
Bristol- Plymouth (397°42km.), with 1:02min. per 
km.; express train Paris-Longuyon (334km.), 
with 1:18min. per km.; courier train Hamburg- 
Cassel (347:40km.), with 1-2lmin. per km.; Holz- 
minuden-Aachen (327°'70km.), with 1°25min. per 
km.; Mayence-Basle (352:03km.), with 1:26min. 
per km.; Berlin (Kohlfurt)- Breslau (35990 km.), 
with 1 27min. per km.; Munich (Nurnberg) - Hof. 
(387 90km. ), with 1 40min. per km. The slowness 
of thie last is due to the many necessary stoppages 
and the unfavourable nature of the ground. 

The trains, with journeys between 200 and 300km. 
long rank as follows:—Express train Paris-Bou- 
logne-Calais (297km.), with 1-0lmin. per km. 
BerlineHamburg (285°70cm ), with 106mm. per 
km. Rapid trains, Paris-Rouen-Havre (228km.), 
and Paris-Le Mans (2llkm.), each with 1-13min. 

er km. Enxprees train Bremen Magdeburg 
262'23km.), with 1:18min. per km.; Brussel- 
alais (215km.), with 1:22min. per km. 

A somewhat higher rate of speed is presented by 
the following trains, which make journeys between 
100 and 200km. long :—The express train. London- 
Sittingbourne-Dover (125:50km.), with 0,837 min. 
per km.: and London- Tunbridge- Dover (105km.), 
with 0'66min. per km.; the courier-train, Berlin- 
Jiiterbog-Dreaden (187 75km.), with 0 98; the 
express train London - Norwich (183-8 2m). 
with 1°01; the courier- trains. Dresden- Zoffen · 
Berlin (174:17km.), with 1°03; Cassel-Frank- 
fort (198790 km.), with 1°10; Breslau-Oderbarg 
(180-90km.), and Rerlin-Leipsic (162-98km.), each 
with 1-l5min. per km.; lastly, the courier-train, 
Stargard-Stottin- Berlin (169 03km.), with 1:18mia. 
per km. A less degree of speed, on the other hand, 
comparatively, is manifested on the South-German 
stretches, Darmstadt-Heidelberg (60-70km ), with 
1:07, and Mayence- Aschaffenburg (74 60km.), with 
1:23min. per km. 

It will be readily understood that many of the 
above trains have different speeds on particular 
parts of the whole stretch A comparison of these 
shows the following portions to be traversed most 

uickly :—Stendal-Lebrte (134:17 Km.), with 0'83; 
dpandau-Stendal (92°17 km), with 0 86; Hannover 
Debisfelte (88:04km.), almost 0:86 ; Berlin-Falken- 
berg (111°94km.), Jiiterbog-Berlin (62 83km.) 
and Frankfort-Guben (48:38 km.), each with 
091 min. per km. Then come Neustadt on the 
Dosse-Spandau, with 093; Berlin - Lucken- 
walde (496lkm.), with 0 95; Stettin-Anger- 
miinde (68-76km)., with 1:00; Hannover · Cologne 
(327-82km.), with 1-04; and, lastly, Berlin- Küstrin 
(82:70km.), with 1 0min. per km. : 

From all these data it appears that the quickest 
trains on long stretches are London-Edinburgh, 
with 0-91, and Spandau-Cologne, with 1-01 min. 
per km. The quickest trains on stretches of meau 
length are Berlin-Jiitebog-Dreeden, with 098; 
London-Salisbury-Plymouth, with 1°00; and 
Paris-Boulogne-Calais, with 1:01 min. per km. 
The short stretches most quickly traversed are 
London-Sittingbourne-Dover, with 0 837; and 
Stendal-Lebrte, with 0°83min. per km. Thus, the 
quickest trains in the world (in America the rail- 
way travelling is much slower) are, according to 
the above-named paper, in Germany and England. 


HYDRAULIC MACHINERT.—III. 
By Prof. PEERY. 
N taking up the subject of hydraulic presswork 
in my first lecture, I tried to give you exact 
notions on the subject of pressure in fluids not w 


Condensed from a ecties of Cantor Lectures dehrerel 
before the Society of Arts. 
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Occultations of (and a near approach to) Fixed Stars by the Moon. 


54 Name of to Disa : 58 gy 88588 
ppear-| Moon’s do H S DE &/| Bea - | Moon’s Es 
28 Star. S| | ance. Limb. JEM BEE — eam Limb. pE PES 
24 . — ; > 
2 2 
h. m. R i h. m. 4 i 
1 lw! Tauri G 442 m. Bright | 122 |143 | 548a.m.| Dark | 247 |280 
3 1 Tauri 6} | 442 „B | Bright | 136 143 | 636 „ | Dark | 223 |246 
2 X. Orionis 6 | 1122 p.m | Bright | 84 | 43 12 22 p.m. Dark | 282 | 240 
3 K Orionis 6 348 u. m. Bright | 66 | 44 | 5 2a.m.| Dark |287 285 
6 B. A. C. 2872 |6 | 1 7 „ | Bright 122 83 | 151 „ | Dark |216 | 176 
7 w Leonia 6 | 525 „ | Bright | 92 | 60 | 637 „ | Dark | 226 |203 
22 ik Aquarii 5 10 25 p. m.] Dark 51 72 10 53 p. m. Bright 2 26 
23 B. A. C. 8152 6 5 5 „ | Dark 170 135 | 538 „ Bnght 237 204 
23 15, Piscium 61 11 22 „ | Dark 73 95 12 11 „ | Bright | 338 7 
24 K Piscium 5 13 2a. m.] S. S. E. 20 59 
24 51 Piscium 6 II 40 p. m.] Dark 173 192 12 26 p. m. Bright | 236 | 262 
26 f Piscium 6 2 47 a. m. Dark 141 177 3 38 a. m. Bright | 252 291 
29 B. A. C. 1661 | 6} | $6 32 p.m. Bright | 96 | 64 7 21 p.m.] Dark | 272 236 
t Near approach. { Star below the horizon. 
Jupiter’s Satellities. 
| | 
„ 8 8 0 „ g e 0 8 6 e 
SA: 8 8 88 2 og ‘ og 
me 3 2 8 x. | s. [RS F 98 n. F Salm A. 3 
AS; S Aa! ZIAR 3 88 
21851 50 41 12 II EO D 3 III Zr ISS fr. x 
2, 1 Tr 9| „12 TSA E 8 III Tr E 1043 ,, 
3 1 EOD 2 lo 12 1 Tr K 10 11 O0 R 12 40 „ 
3 1 O0 R 34 „13 IL} Sb 19 IShI] 1 Olax 
3 II SAI 5 „13 11 TI 1 12 1 Tr 5 9 ,, 
3 18h 1 18 r. . 13 II sh E 12 III Eo D 5 17 25,, 
3 | I | Oo D 33| „14 I Tr E 3 IIS E 6 15 „ 
31 TI 37 „15 11 Oo R 10 1 EO D 1 10 61, 
3 I Sh E 33 „17 1 EO DP 4 IOO R 4 32 ,, 
4 III OO R 7 AKM 18 III EO D 1 I Sb I 10 29 P. 
11 Tr E 52 „ 18 1 S1 2 I TrI II 38 „, 
4 I Oe R 2 P.] 18 1 TrI| 3 I ShE 12 44] „. 
5, I ECD 6 25 [ 18 III Eo R 3 I TrE I 51 [A. x 
5 H| Trl 0 P. x. 18 I ShE 4 J Ze D 7 39 fler 
6 UI S E 4 „ 18 I Tr K 5 1 OO R 10 59 „, 
65 U Tr K 143 „ 18 ILL Oe D 6 II SBI 3 5 lam 
9: I| SAI 44 A. x. 18 I EO Dj 1l II Tr Ij 5 19 „, 
10 1 EOD 55 26, | 19 1 OOR 2 II Sa E 5 48 i3 
10 II Ee 20 20 7 19 ITZ 6 1 Jr 818 r. x 
10 III ER 38 6, 19 1 ST 8 III Sh E 9 53 ,, 
10; ISB I 12 „19 1 Tet] 9 III TeI 11 46 ,, 
a I|Tel 29 A. .] 19 I Su E 10 III TrE| 2 | 20 A. x. 
11 UI | Oc D 23 „19 1 Tr E 12 II Eq DP 10 13 | 9™ 
11 IISh E 27 „ 20 I Oe R 9 II OO R 3 5 A. X. 
111 ITE 44 „ 20 II ShI 12 II Tr E [ 9 13 r. x 
11 IHI OOR 57 „21 II Tr1 2 
ll, J} BeD 23 48 r 21; II Sh E 3 
11 II Oo R 53 „21 II TrE 6 
Eo Eclipse ; Oo Oooultation; Tr Transit of Satellite; Sh Tranmt of Shadow; D Disappearance ; 
R Reappearance; I ; gress. The printing of a phenomenon in italics indicates that 
E 8 0 is doubtful, either by the brightness of the twilight or by Jupiter’s proximity 


counter a well-marked shower. Another, not 

quite so notable, may be looked for during the 

first six nights of the month. 

Greenwich Mean Time of Soathing of Twelve 
of the Principal Fixed Stars on the Night 
of October lat, 1882. 


Neptune 


Isin much the same position, as far as the 
Observer is concerned, as Saturn; that is to 
say, he Souths during the very early morning 
at the begining of the month, and soon after 
midnight at its termination ; his considerable 


North Declination, however, rendering him Star h. 8. 

visible through a considecable portion of tho Sout hs 
night. Vega ee oe . . 5 61 32°97 p.m 
YAquile .. .. «. 18 31°90 „ 

Sg Altair ee . .. 7 3 27°41 „ 
ba a' Capricorn. 7 29 52˙36 „ 
AS a Cygni ee oe ee 7 55 41°61 9 
a Cephei oe ee ee 8 33 67°01 77 

cae a Aquarii ee 85 . 9 17 47°80 „ 

Fomalhaut 10 9 4:09 „ 

Markab .. 10 16 48˙01 „ 

6 a Andromedæ .. .. . 1120 243 „ 

1 a Casgiopei s.. II 51 30-37 „ 

21 Polaris .. ee ae .. 12 34 26°53 „ 
26 _|__The Method of ascertaining the Greenwich 
31 Mean Time of Transit of either of the Stars in 


the above List for any other night in October, 


80 that Neptune will travel backwards, in the | as also that of determining the Local Instant of 


Yoid part of the sky to the South-east of the | its Southing at any given station, will be found 
constellation Aries. on p. 392 of Vol. IV. It must be noted, 


however, that, as previously remarked, the rules 
there given are nut rigidly uccurate .when 
applied to Polaris, or any other close circam- 
polar Star. 


Shooting Stars 


Should be v atched for between the 18th and the 
Au of October, at which date we annually en- 


v. 10, 11); and in 


` | matter of no small consideration. 


PRACTICAL NOTES ON PLUMBING.— 
XLIV.’ 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 53.) 


HERE are many of the old cisterns in con- 
stant use at the present time which serve 

a twofold purpose: they answer the original 
use for which they were formed, and they stand 
as everlasting memorials of the very highest 
interest, in many instances pointing out to us the 
most celebrated cities of antiquity. How little 
now remains of that city of Persepolis, its 
columns and ite sculptures; they are crumbling 
and changing into dust, all is gradually dis- 
appearing, still the cisterns stand just as of old, 
defying the ravages of time, and, if not 
disturbed by artificial means, will remain for 
thousands of years as monuments, exciting the 
curiosity of the beholder, and the deep-thinking 
powers of the future antiquarian. Ephesus is 
no more, but it will be found that some of the 
marble sarcophagi, or coffins used for the inter- 
ment of the dead, are still in existence, answering 
the purposes of cisterns and watering-troughs 
for cattle. Again we read, both in sacred and 
profane history, of enormous metal vases for 
water storage for instance, tke celebrated 
Brazen Sea cast for Solomon was 16ft. diameter, 
and about 9ft. deep, splendidly decorated with 
cast flowers, lilies, o. Herodotus mentions 
cisterns of gold and silver of very large dimen- 
sions. In India we find ofsterns made of 
enormous size, also in Egypt (See Deut. c. xi. 
Rome, near the Baths of 
Titus, may be seen to this day, nine large 
underground cisterns, constructed thousands of 
years ago. After perusing these few facts, it 
would be idle to suppose that my readers will 
take much notice of those cisterna only five or 
six hundred years old, such as were made of 
lead at Paddington in the year 1285. Some of 
these I ehall illustrate at the end of this article 


on cisterns. I shall, therefore, now proceed to 


al those of modern make. 
he Romans well knew, and so should we 


also, that cisterns should always be fixed in such 


a position that they may be protected from the 
frost of winter, and from the heat of the sun 


in summer. In come parts of the country where 


there is no town water-supply, nor wells, brooks, 
or springs, the source of water storsge is a 
In such dis- 
tricts we have to depend upon the roof for 
supply: this being so, the cistern should bə 
large, and of sufficient capacity to contain the 
nece quantity for a supply for at least 15 
or 16 weeks together. Itis not generally known 


that the quantity of rain-water falling upon 


the surface or roof of a slated house, is ample 
for the ordinary supply of that house. I have 
on many occasions poraa such oisternage, and 
always with satisfactory results; but, before 
you can do this, it will be necessary for you to 
consider and find out what will be the approxi- 
mate quantity of rainfall during the year. It 
is easy enough to find a record of the rainfall 
for each year, and it is a well-known fact that 
in some parts of England we get more rainfall 
than in o hers - for instance, the mean rainfall in 
England is 314 in., but in London it is ouly 26 in., 
Upminster in Eesex 19}in. In Stye, at the very 
head of Borrowdale in Cumberland, the wettest 
spot in England, the rainfall is 165in. In 
Manchester 38in., Bristol 32in., Hastings 32in., 
Ventnor 26in., Lyndon 26in., Chatsworth 28in., 


Plymouth 46in., Liverpool 38in., Lancaster 40in., 


Keswick 68in., Coniston 64in. There is also a 
difference between the rainfalls, caused by the 
seasons; the average wettest time is: autumn 
9fin., summer 81 io., winter 73 in., spring 6jin. On 
the average October is the wettest month, and 
April is the driest, although it is noted for 
showers. 

In England seldom a month passes without 
rain, little or much; but it must be remembered 
that several months may pass over without 
giving any rain available for water supply, and 
on the other hand more rain may fall within one 
hour than is required for one month's supply; 
this is proved by the extraordinary rain of 26th 
July, 1867, when the fall at Deptford was 
3°16in., and at Greenwich 3°07in. The wettest 
year known at Stye gave 220in., the driest 110in., 
mean 165—more than six times as much as in 
London, or eight times as much as in the 
midland counties; then, again, a cold night 
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and a bright morning will often, by condensa- 
tion, Ko. give water to our slated roofs, which 
must not be lost sight of. With this, in con- 
junotion with the rain supply, we can make 
sure of having water sufficient for any ordinary 
country house, and therefore the cisternage must. 
be made accordingly. Let us suppose the roof (f 
the house to be, as my own, 40ft. by 21ft.=840fr. 
super., suppose the rainfall to te 36in. or 3ft. 
during the year, here we get no lees than 2,520 
cubic feet of water, which equals 15,435 gallons. 
Now, allowing one pint to the cubic foot for 
waste, then we have left 15,120 gallons, to say 
nothing of the condensed water, which will at 
times be considerable. Now suppose we make 
our cisterns to hold sufficient for a three montks’ 
supply, or a little over, then the cistern must 
hold at least 4,000 gallons, or rather over 
quarter of 15,120. I have always worked to 
this rule, and have found it to work satis- 
factorily, and on several occasions have had 
sufficient water to supply water-closet and farm- 
house. Before using lead to line a cistern, you 
should know whether the water is free from 
chemicals which have an affinity for lead, or, to 
simplify matters, in other words, you should 
find out whether it is of a chalybeate (or what 
is known in the plumbing world of a Charley 
Bates) character or not, for with certain waters 
the lead will quickly corrode away; at other 
times the tin in the solder will be attack-d in a 
similar manner. In fact I have seen a 7lb 
lead eaten into boles within twelve months after 
fixing. I have also seen the solder in the same 
condition within three months after fixing: in 
thie, the last case, the lead should be burned 
together, while in the former the lead can be 
protected by giving it a coat of lime whitewash, 
or one of cement, fat, or rosin. 


(Zo be continued.) 


LIGHTFOOT’S SIMPLE AIR 
REFRIGERATOR. 


HE success that has attended the efforts to 
bring fresh meat from New Zealand and 
Australia to this country has naturally attracted 
much attention, and we have received many 
queries asking for some simple means of obtain- 
ing a supply of cold air by mans of a machine. 
In the accompanying diagram is illustrated a 
simple and compact form of refrigerating 
machine, patented by Mr. T. B. Lightfoot, of 


then enters the hinder part of the oylinder 
where it expands, assisting the piston in its 
forward stroke, and becoming greatly reduced 
in temperature, it is discharged and conveyed by 
a pipe to the chamber where the cold air is re- 
quired. Instead of driving the machine by a 
belt, its shaft may be coupled to the shaft of a 
steam or other fluid-pressure engine, so as to be 
worked thereby directly. 

The illustration is a side view partly in 
section. A is the sir-compreesing pump, which 
takes in air through the upper valve and dis- 
charges it compressed through the lower valve 
and pipe B into the hollow foundation C, 
through which cooling water circulates in tubes. 
Behind the pump A and in the same line with it, 
is the expansion oylinder E, which receives the 
cool compressed air from O by the pipe F (shown 
in dotted lines) and through its upper valve. 
The air expands in the cylinder E, where it 
assists the forward stroke of the piston and be- 
comes refrigerated, when it issues through the 
lower valve and passes by the pipe G to the 
chamber in which the cold air is employed. 
Both the pistons of A and E are attached by a 
conneoting - rod to a crank on the fly- Wheel shaft, 
which may be driven by a belt or otherwise from 
any suitable motor. The valves are worked by 
eccentrics on the shaft, these eccentrics being 
set so as to turn the opening and closing of the 
cocks suitably to the movement of the pistons. 
It is obvious that in-tead of cocks turning on 
their axes, slides might be employed, or valves 
worked by cams on the shaft. 

It will be readily understood from this de- 
scription that in the casa of a compressed air 
motor (which ia also a refrigerating machine), 
the objcct is to keep the aic as hot as possible, 
instead of cooling it with water, for loss of heat 
means loss of power; in the case of a re- 
frigerating machine the object is to lose the 
heat, but in losing it, to make it do as much 
work as poseible towards compressing the in- 
coming air: hence the necessity of a hot pot” 
in one machine and a cooling-coil in the other. 


SKRIVANOFF'S DRY BATTERY. 


DRY battery capable of furnishing a con- 
stant powerful current from a emall 
volume of elementa, has been recently patented 
in this conntry by Mr. G. Skrivanoff, of Paris. 
The battery cell consists cf three elementary 
parta—viz., a plate of retort-charcoal, agglo- 


Fenchurch-street. A study of its construction 
and the principle upon which it works will be 
Sspecially interesting at a time when compressed 
air motors for street railways are about to be 
introduced to the metropolis, and doubts are 
expreered whether compres-ed air can be used 
to bore a hole through th» chalk under the 
Channel. The principle of the machine is well 
und ; it consists in compressing and 
cooling air, and then expanding it while it per- 
forms work. On a hoilow base containing 
tubes through which water circulates is mounted 
a crank - shaft carrying a fly-wheel and driving 
pulley; to the crank is conuected the rod of a 
double piston working in a cylinder, the front part 
of which is larger in dinmeter than the binder 
part. At each end of the cylinder on each side 
thereof are valves which are conveniently made 
like stop-cocks, and which are worked by eccen- 
trics or cama on the ecrauk-shaft. The machine 
being driven by a belt from any suitable motor. 
air is drawn into the front part of the cylinder, 
and being comrressed therein it i+ gi-cLarged iat. 
the hollow base, where it is cook.d by contact 


merated charcoal, carbon, or other conducting 
substance which cannot be attacked by acids; a 
plate of zinc carefully amalgamated; and an 
exciting paste applied to the charcoal or carbon. 
It is the use and composition of this paste which 
chiefly constitute the novel and distinctive 
character of the invention. The composition of 
the paste is as followa:—Chloro-mercurate of 
ammonium (Hg Cl, N H, Cl), 10 parts by 
weight; Chloride of sodium Na Cl, 3 parts by 
weight, 

In order to prepare the chloro-mercurate of 
ammonium, it is necessary to boil for three 
boura in a porcelain capsule a concentrated 
eolution of pure chluride of ammonium with 
oxide of mercury (a quarter of the weight) until 
the formation of a greyish white precipitate. 
This precipitate is placed upon a percolator and 
washed in plenty of water, dried, moulded and 
coarscly pounded. A perfectly defined salt is 
thus cbrained, durable, unimpaired by the 
action of either moi-t or dry air, and easily pre- 
-er vad. To this powder is added a slightly acid 
slut ion of chloride of zine at, 835, 50° Beaumc, 


fully triturated in a porcelain mortar with the 

portion of chloride of sodium before indicated. 

8 paste may then be moulded into cakes or 
blocks of any desired form and size. The plate 
of charcoal or carbon, previously treated with 
paraffin, is covered with a cake or block of the 
exciting paste, having generally a thickness of 
from one to three millimetres (04 to 12 of an 
inch English measure), and being of the same 
shape and nearly the same size as the zinc. On 
this cake or block is applied from five to ten 
thicknesses of Berzelius’ Rwedish filtering - paper, 
or of asbestos soaked in a solution of chloride of 
zinc at 50° Beaume and chloride of sodium 
mixed in equal parts by weight, which solution 
may, if desired, contain a small quantity of 
glycerine. The edges of the paper are made to 
adhere to the charcoal either by means of paraffin 
or in any suitable manner. The other chloro- 
roercurates of ammonium or white precipitates 
of meroury included in the general formula m 
Hg 0l! + n NH‘ Cl (m n being positive whole 
or fractional numbers) can be used in pre- 
paration of the exciting peste, and the use of 
them for this purpose is included in the 
invention. By applying the zinc to the char- 
coal or carbon, prepared in the manner already 
described, a very constant elect: omotive element 
is formed. The difference of potential is about 
1°5 volt. The interior resistance of the element 
is very weak, The chemical actions which take 
place in the element are various. There is one, 
however, which dominates, and that is the 
decomposition by the zino, of the chloro- 
mercurate of ammonium, with the formation of 
double chloride of zinc, ammonium, and a 
quantity of oxychloride of zinc. The free 
mercury returns partly on to the charcoal or 
carbon and partly on to the zinc in the form of 
amalgam. The chloride of sodium which enters 
into the composition of the paste plays the part 
of a ohloridising agent and preventa the pro- 
duction of protochloride of meroury (mercurous 
chloride). The battery can be constructed and 
arranged in different ways according to the 
various applications for which it is required. 
By way of example, for telegraphic purposes, 
each element is formed of a charcoal or carbon 
tube, into which is introduced a rod of zinc; 
the annular space between the charcoal and tbe 
zinc is filled with the exciting paste. A nus: 
ber of these elements may be joined in tens 
or in quantity. In another arrangeme', 
adapted tor telegraphic, telephonic, and medies 
purposes, the charcoal and the zinc are in th 
form of plates in a suitable oblong box or casing. 
In a double form the double plate of charcoal 
or carbon is covered with the exciting paste on 
both faces, against which are applied the two 
plates of zinc, the whole being contained in s 
box or casing of suitable form. The battery 
can be made in the ordinary form, with a 
hemispherical cover provided with a pueh- Hob, 
for electrio-bell apparatus. The modifications 
possible are, it will be understood, very 
numerous. 


CART AND WHEEL-MAKING. 
By J. CHARLES Kina. 
(Continued from page 562, Vol. XXII.) 


A an ordinary blacksmith would hardly 
attempt to make carriage springs, 
amateur could not be expected to venture to do 
such work; so that the following details, which, 
while illustrating technical details of spring - 
making, will interest the ameteur, may serve 
the purpose of guiding the ordinary amith to 
the best and simplest processes of steel working, 
proportioning of purts, tempering, and for the 
end in view—i.e., io make a spring which admits 
of being bent from a concave to a convex curve, 
without any permanent alteration of its 
original shape. Bow aprings for carts sr 
subjected to this test before being fixed to the 
carriage of a cart. Eiliptic, or double bow- 
springs are subjected to u test not eo severe, 
they are weighted or sprung down, 80 as to 
make the top and bottom halves quite straight, 
and, if well-made and tempered, they vill 
resume their true curves and elliptic form vben 
unweighted. Itwill be asked by a learner why 
steel by elasticity can be ourved so mach, and 
by action of certain forces within it, regain id 
set curve again? The theory is that the action 
of ‘‘ tempering '’ produces a peouliar oryatalliss- 
tion, which admits of the exteneion and c 


with the water tubes. The cooled compress.dair! until a consistent paste is jormed, which is care- ' pression of its molecular structure 
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as shown by Fig. 1. A is a ring slid up the 
doubled-up hazel rod to keep it tight on the 
chisel. The rod. though often dry and brittle 
before dending round the ohi-el, is made flexible 
and tough by soaking a little while in water 


siteration. Thos a carriage-spring has been 

known to have been in use with heavy weights 

„iwaya on it for a century, and yet has beer 

unaltered, and perhaps would remain so for 

many centuries if kept free from rust. 

The experienced cart-spring maker will turn 
out maay hundred springs with almost unerriog 
certainty that every spring shall sustain the 
violent concussions to which they sre exposed 
over rough roads. 

To effect this, keen technical knowledge is 
requiaite, yet failure is almost unknown: un- 
lettered tact succeeds where science, if it 
essyed to formulate guiding theories for 
workers, would fail often from divers causes, 
a9 difference in the qualities of steel, the fuel 
usd for heating, the shape of the spring, the 
adjustment of the plates, the interception of 
non-vibrating media at the spring fixings, and 
many other simpler matters for the worker's con- 
sideration, more or lesa likely to lessen elasticity 
or increase brittleness. It may be as well to 
comprehend how serious a matter the breakage 
of a spring of a cart becomes, as the springs 
are the ties to fix the axle to the shafta, and, 
with a restive horse, may lead to personal injury 
to the cart riders. To obviate a complete bresk- 
down, springs are made of a succession of plates, 
x9 that if one fail, the others sustain the weight 
and connection of parta. 

At starting a job of spring-makiag, experience 
of steel ia essential. Though steel known as 
spring-steel is specially made, care is re quisite 
in selection, taking care to reject ateel with 
reales, or fine cracks in the edge, und to test it 
by cutting a piece, wh:on, when half out 
torough, chould not snap (ff brittly by a blow 
of the bammer, but resist a heavy blow or 
pressure over the edge of the anvil, and when 
broken, should show a close grained whitish 
texture. If of large silver shining crystals, it 
will be found brittle to work—it hud batter show 
the silver-grey fibruus texture of good iron ; 
jutes the steel grain shows the working and 
tempering must be regulated, to produce desired 
results, If the steel shows a plumbago hue, 
reject it: it will be sure to fail. 

Aspring-muker’s forge should be about 30in. 
high, with a water te w- iron,“ that is a water 
cistern, at the back of the fire, through which 
thenozie of the bellows is inserted into the 
projecting boss of the ter- on.“ This 
bes should be about Gin. out towards the 
middle of the bed of the forge. The 
auvil should be well fixed on an onk or elm 
block, let into tue ground 3 or 4ft., aud always 
to the right of the torge, aud weil forward for 

plenty of elbow-room. The anvil leaning 
elightly out of horizontul away from the worker 
or spring-maker towurds the striker, as the 
mate is called, who works the sledge on the 
opposite side of the anvil. The anvil must be 
smocth and flat to insure good work, also the 
faces of the hammers. 

The mate or striker must not be a lad or a 

learner Lut with strength und experience at this 
particular work —which needs the quick eye, 
steady hand, nimble foot, aud decisive grip or 
opening of the fingers, all withuut a passing 
word, or often even without a sign fiom the 
master workcr. Taik, about the work on haud, 
would be out of piace-at this work eilence is 
sense. I hardly know any work which so tully 
illustrates the meaning of the word ‘technics,’ 
about which eo many mistsken or frivolous 
interpretations are given by writers in the 
general press. 
_ With spring-makers, both master and mate, 
it is the ‘trained touch which shall, on th» 
instant, regulate the force of the blow, the pull, 
or the pressure, from a hundred weight to a 
fraction of an ounce; that sball know the pro- 
portion to be duly given to the fraction of an 
inch, and the concurrent action aud reaction of 
yielding forces inherent in material alternately 
ductile and brittle unter varying actions of 
temperature, aa is spring-steel. 

Bars of steel suitable for dog-cart springs 
Tun from 12 to 20ft. long, 2in. wide, 5 1-16in., 
jin, 3 1-16in. thick, with gradation of 1-32in. 
between these thicknesses. 

The bars of steel are never made hot to cut 
off to lengths of plates, but always cut coid, 
and then always only cut partly or slightly and 
becken tbis is to learn, by the fracture, whut is 
termed the nature of the steel to be worked, and 
tempered accordingly. 

The cutting is done with a cutter or heavy 
chizel held in the twist of a hazel or willow-rod, 


called, “on the Meridian“), and note by a good 
clock the hour, minute, and second at Which it 

crosses a wire stretched vertically across the tube, 

then, after a lapse of 23b. 56m. 4°09s., will that 

Star be again threaded on the wire. If the Earth 

were stationary—or, rather, if she had no motion 

but that round her axis—this would be the length 

of our day. But, as is well known, she is revolving 

round the Sun from left to right; and, as a neces- 

sary consequence, the Sun seems to be revolving 
round her trom right to left; so that if we suppose 
the Sun and our Star to be both on the wire 
together to-day, to-morrow the Suu will appear to 
have travelled to the left of the Star in the sky; 
and the Earth will have that piece more to turn on 
ber axis before our tube comes up with him again. 

Thie apparent motion of the Sun in the sky is not an 
equable one. Sometimes it is faster, sometimes 
slower; sometimes more slanting, sometime more 
horizontal. Thus it comes to pass that Solar days, 
or the intervals elapsing between one return of the 
Sun to the Meridian and another, are by no meaus 
equal. So a mean of their lengths is taken by 
adding them up for a year and dividing by 365 
and the quantity to be divided to or subtracted 
from the instant of apparent Noon“ (when the 
Sun-dial shows 12 o'clock), is set down in the 
Almanac under the heading of The Equation of 
Time. We may, however, here conceive that it 
is noon everywhere in the Northern Hemisphere 
when the Sun is due South. Now, the Earth turns 
on her axis from West to East, and occupies 2th. 

in doing so. As all circles are conceived to be 
divided into 360°, it is obvious that in one hour 
15° must pass beneath the Sun ora Star; 30° in two 
hours, and so on. The longitude of Kassassin is 
roughly speaking 32° East, so that when the Sun 
is due South there, or it is Noon, the Earth must 
go on turning for two hours and eight minutes 
before Greenwich comes under the Sun, or it is. 
Noon there, which is oniy another way of saying 
that at Noon at IT assassin it is 9b. „2m. a.m. at 
Greenwich. It is this purely local character of 
time which gives rise to the seeming paradox of our 
being able to receive news of an event before (by 
our clocks) it has happened at all, 


where it is to be twisted, and then holding for a 
few seconds in the flame of the forge fire, this 
fills the grain of the wood with steam, then 
while one end of the rod is held in the vice, the 
other is twisted round on its own axis six or 
eight times, for about five inches of ita length, 
80 as to produce a spiral grain to the fibres of 
the wood, this little job takes about as loug to 
do as to describe the doing, but it is essential to 
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be known, as so many apriag-making toola are 
held by rods wound round them. Sometimes 
iron - wire is used, but wood is less fatiguing, 
does not heat, jar, or cramp the hand, and is 
lighter to grip during a long day’s work. 

The eyes of spriu gs are rolled up as B, Fig. 
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2, or. made with ‘‘open-heade,” as Fig. 3, to 
take the scroll-iron or swiugiug-shackle bolts. 


(To be continued.) 


N Monday last, De. Zerf, F. R. Hist. S., de- 
livered the first of the inaugural lcotures in 
connection with the opening of the Crystal Palace 
Company's School of Art, on “ The Real Charac- 
teristics of Man Scientifically Traced in General 
History.” H+ complamed that the study of man 
from a scientifis poit of view, especially ia history 
as enacted by bim, was mostly neglected, althouza 
it ought to he—uvy, would and muat more gud 
more become—our most important sul-jsct, as form- 
ing the only real basis of all our Mber culture, 
History was undoubtedly a deductive science, but 
it could be verified and put to the best uses by the 
purely iuductive study of facts. Any change, 
whether progr ssive or retrospective, in the social, 
political, or religious condition of men would be a 
fact. The acting forces were men of whom there 
were on the globe more than a thcucand millions, 
all eudowed with three principal faculties— 
of receiving impressions, which produced sen- 
sations, aud were reflected in their intel- 
lectual consciousness. But neither in comparing 
individuala with ong another, nor race with race, 
were these faculties equally developed. They 
varied with a race’s average facial angles and 
lines, its amcunt of brain, the colour of its skin, 
aud ita general organisation. The facial augle of 
the black races might be taken at 55°, and the 
number of cubic inches of brain might range 
between 75 and $0. In an ethnological chart 
hung behiud the lecturer, the main body of the 
Nigritiau races, which was made up of the Asiatic 
and African negroes, was credited wiih 83 cubic 
inches of brain as a general statement. It was 
remarked, however, that the brain was very amall 
relatively to the body, while the cerebellum formed 
a very large portion of the organ. The statical 
and dynamical forces of the intellect were said to 
be undeveloped, the animal propensities predo- 
minating. The loug extinct American Toltees, 
ranking as one section of a subdivision under this 
head, figured for 79 cubic inches of brain. In 
both directions the intellectual forces were marked 
as undeveloped, but the Toltecs were credited with 
great imitative powers. The other section, com- 
prising the Hottentots and Australian black fellows, 
wereallowed but 75 cubicinches of brain, or not more 
than 10 above the higheat anthropoid apes, and in 
neither did the atatical or dynamical intellect pass 
beyond a trausitory stage of the lowest degree. 
The typical facial angle of the yellow or Turanian 
ruccs—tbe bulk being Chinese, Morgols. Finns, 
Turks, with Malay, Gangetic, Lohitic. Tamulic, 
and American tribss— was given as 873 degrees. 
In cubic inches, the brain ranged between 82 and 
05. In the chart the figure given was 834. Here, 
too, the statical or conservative energy of the 


BEFORE IT HAPPENED- 


T 9 a.m. on Wednesday, September 13th, the 
i correspondent of a Press agency despatched 
a telegram to London with the intimation that the 
great battle at Tel-el- Kebir was practically over. 
It may possibly astonish not a few of our readers 
(says a Writer in the Fc) to learn that this message 
renched the Metropolis between 7 and 8 o'clock on 
the same morning; and, in fact, had an unbroken 
telegraphic wire extended from Kacssassin to 
London, Sir Garnet Wols«ley’s great victory might 
nave been known here ut 6 52 a.m., or (seemingly) 
at a time when the fight was raging and our 
success far from complete. Nay. had the telegram 
been flashed straight to Washington in the United 
States, it would have reached there something like 
lh. 44m. after the local midnight of September 12. 
Paradoxical as this sounds the explanation of it is 
of the most simple possible character. The rate at 
which electricity travels has been very vuriously 
estimated. Fizenu asserted that its velocity in 
copper wire was 111,750 milea a secoud ; Walker 
that it only travels 18.400 miles through that 
medium during the same interval; while the 
experiments made in the United States during the 
determination of thy longitudes of various stations 
there still further reduced the rate of motion to 
some 16,000 miles a second. Whichever of these 
values we adopt, however, we may take it, for our 
present purpose, that the transmission of a message 
by the electric telegruph is practically instantaneous. 
But, be it here noted, there is no such a thing as a 
hora mundi, or common time for the whole world. 
What is familiarly known as longitude is really the 
difference in time, East or West. from a line passing 
through the North and South Poles of the Earth ; 
and the middle of the Great Transit Circle is the 
Royal Observatory at Greenwich. II. in the lati- 
tude of London (51° 30’. N.), we proceed 10 miles 
and 1,383 yards either in or au Easterly or Westerly 
direction, we find that the local time is respectively 
either one minute faster or one minute slower than 
it was at our initial point. Let us try to understand 
the reason of this. If we fix a tube rigidly at any 
station on the Earth’s surface, pointing to that 
part of the sky in which any bright Star is situated 
when such star is due South (or, as it is technically | 
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intellect was made the great characteristic, the 
dynamical or progressive developing for the most 
part in technical products only. The tendency was 
to become herdsmen, farmers, and traders. Asa 
subdivision were classed the aborigines of India 
and of Ezypt, with an av 80 cubic inches 
of brain, a very large cerebellum, and a cere- 
bram comparatively small. Their intellect was 
as characteristically statical as that of the other 
yellow races, the dynamic impulse manifesting 
itself only in symbolism, mysticism, and the like. 
At the head of all stood the white races, Aryans 
for the wost part, but with the Semites—Chal- 
deans, Pho uiciaos, Hebrews, Carthaginians, Arabs 
—as s subdivision. Ideally, their facial angle was 
90°—the right angle—and their cubic inches of 
brain raiged from 92 to 120, rising in individual 
instances—the lecturer named Byron—as high as 
150. The number in the chart for the Aryans— 
55 Indians, the Greeks and 
Romans, the Goths, Kelts, Sla vs and their progeny 
—was 32, and for the Semitic peoples, 88. The 

were credited with a due balance between 
the dynamical and statical energy of their intellect, 
to whioh they owed nearly all the great inventions 
and discoveries, and with all the systematic de- 
velopment of science. They brought forth the 
philosophers, moralists, engineers, sculptors, 
musicians. The Semitic intellect was predomin- 
antiy statical, being but little developed in the 
creative or dynamical direction, and then mostly 
in theological thought. They produced, however, 
musicians, traders, and conquerors. 


— 


SIMPLE APPLIANCE FOR MOUNTING 
CARTE PICTURES.* 
it 


is my opinion that the convenient and easily- 

constructed apparatus about to be described 
will prove of real practical utility to the photo- 
graphic printer. The tendency of recentiy-mounted 
p:ctures to curl inwards on drying causes consider- 
able inconvenience in several ways, but more 
especially da ing burnishing or rolling; and in order 
tu overcome this, I construct grooved wooden slats 
or strips of moulding, having a section as shown in 
the cisgram, each slat being a trifle ever two feet in 
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length. The cards to be used are pushed into the 
grouving, tix eud to end in each slat, so that they 
berm» arched with the face outwards. After the 
ct ares are attached, the cards are once more slid 
iut» tha grooves and allowed to remain until nearly 
or quite dry. The set or curve thus given to the 
cuda quite couaterbalances the tendency of the 
print ty distort the mount; but if the pictures are 
2:'o wed to become quite dry in the grooves, it some- 
ties happens that a permanent curvature is given 
in a coutrary direction to that usually taken. 


DRAWING-ROOM PHOTOGRAPHY. 


IHE following remarks on the above subject 
T ars extracted from an article in the British 
gurnal of Photography :—- 

Amongst th: examples we have received are some 
which wou!d certainly do credit to auy professional 
artist, alike for the posing, lighting, and general 
tecataent, indeed, we may say that some of the 
psa are of a high artistic order, and quite a 
relef from the conventional positions and acces- 
srira wy frequently seen in professional work. 
Tha ezpr: miona eecured are also, as a rule, unusu- 
ally pleasing and natural. This is, no doubt, ina 
great measure due to the sitter feeling more at ease 
in the amateur friend’s drawing-room than iu a 
wteasyer’s studio. Particularly is this the case in 
rine exe ilent work—fall-lenvth pictures—sent 
from the other side of the Atlantic, and taken in a 
rue Of very modest dimensions, and with only one 
window. Armeng the failares (if such they may be 
cal of) tho chief fault lies in the lighting and from 
either under or over-exposurc—the former chiefly 
ariang when a landscape lens was used, and the 
jatte when s portrait combination was employed. 
Kaine corm npoudents also complain of the lung ex- 
Nute thst, iu tbeir case, had been imperative; but, 
cun anly envugh, with all the successful pictures a 
very taf exposure has always been mentioned, 
aed vyeunernily with an excesdingly small window. 

With a vew t the further assistance of those 
whe have met with difficultics we recur again to the 
wily Hi the lighting, for upon this must entirely 
Hepend the success or failure in producing satisfac- 
tory reeuita; und, as we explained in pravious 
artic) u, unleas proper chiaroncuro is secured on the 
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model, it will be impossible to’obtain it in the pic- 
ture. The chief defect in this respect has been either 
that the light has been too abrupt, and consequently 
the high lights are very white and the shadows 
heavy, giving the pictures an under- ea posed 
appearance, or the face is devoid of shadow, one 
side being as light as the other; hence it lacks the 
roundness nec to constitute a good picture. 
In most instances the former defect has arisen from 
the reflecting screen not being proper! placed so as 
to reflect back the light in the right direction. or it 
bas been too far from the model; hence it has 
lost the greater part of its value. It should be 
borne in mind that the nearer the sitter is to the 
source of light the nearer the reflector must be to 
him, apd also that at whatever angle the light falls 
upon the reflector it is always thrown off at a corre- 
sponding one. 

Now, supposing that the light falls upon the 
model at an angle of (say) 40°: we shall have to 
place our reflecting screen at somewhat the same 
angle, and the nearer it is approached the greater 
will be the effect produced. If the sitter be placed 
very close to the window and the reflector a long 
way off, or if it project the light in a wrong direc- 
tion, it is manifest that in the resulting pictures the 
shadows will, of necessity, be heavy, and the nega- 
tive will have an under-exposed appearance how- 
ever long may have been given, simply because 
there was no harmony in the lighting of the model. 
In the case where the picture has been flat it has 


arisen from the sitter being placed too far back | k 


from the window, so that the direct light falling 
upon him has been to feeble to produce any strong 
lights, and the reflector 1 so that it received 
a stronger illumination thau the model, then reflect- 
ing it ou tothe latter, quite overpowering the domin- 
aut lights. The remedy for this is simply to bring 
the sitter more forward, so as to obtain a stronger 
dominant light. 

With regard to the time of exposure: we must 
again impress upon the student the necessity for 
placing the sitter as close to the window as can be 
conveniently done, for then he will receive the 
strongest illumination; and, no matter how strong 
the shadows which may be produced, they can 
always be modified sufficiently by the judicious use 
of the reflector. Of course, in practice there is a 
limit as to the closeness the sitter can be placed, 
inasmuch as if too near there will not beroom enough 
for the background. As we have before said, the 
effective light falling npon the sitter is governed b 
the amount of direct sky light to which he is exposed. 
Fur experiment, let any ouo seat himself (say) one 
foot from the window and sideways to it, and note 
the amount of sky that can be seen from this position, 
then tuke a seat six feet within the room, and note 
it from thence. The difference will be very marked 
indeed, and it will fully account for the long expo- 
sure that some have found imperative. 

In our previous articles we directed special atten- 
tion to the advantage accruing from arranging the 
sitter in such a position that he received as much 
direct light as possible, so that it practically helps 
to soften the shadows; hence the sitter should be 
placed so that he is turned as little away from the 
source of light as will enable the desired view of 
the face being obtained. That this may the more 
advantageously be dune the camera should always 
be placed as close as possible to the side wall in 
which the window is situated. As an experiment 
illustrating the advantage of this: let a camera be 
placed close to the wall, then the sitter arranged so 
that from that point of view a three-quarter face is 
obtained, and it will be be noticed that there is very 
little need of the reflector at all. Let a negative 
now be taken, and the camera brought (say) five 
feet into the room, and the sitter, without changing 
his seat, turned round until a similar view of the 
face is obtained from that point. It will now be 
seen that the shadows are very much deeper than 
before, and the reflector will have to be brought 
pretty close in order to overcome them; nevertheless 
they may be obtained quite as soft and barmonious 
asin the former case. Let a second negative now 
be taken, giving the same exposure as before, and 
it will be found that if the first one were correctly 
timed the second will be cousiderably under-ex- 
posed. Yet the sitter was at the same distance 
trom the window in each case. 

This shows the advisability of utilising all the 
direct light it is possible tu do, and thereby leaving 
us little as we can to be accomplished by the reflec- 
tor. When the sitter is arranged to the best 
aivantage at a window of ordinary size, fully 
exposed pictures can generally be obtained with a 
portrait lens (full opening) in fairly good light, on 
moderately-censitive plates, with one or two 
seconds“ (or even less) exposure. If a longer expo- 
sure than this be necessary, it may fairly be 
assumed that the lighting has not been properly 
managed. 


THE SPEED OF RAILWAY TRAINS. 


HE following comparison of the speed at- 
tained on various European railway lines, 
has been recently published in the Verkehrszei(ung. 


It comprises only German, Austrian, Belgian, 
French, and English lines; in other countries the 
progression is slower. 

Of trains which do an entire stretch of more 
than 500km., the quickest is the London, Sheffield, 
and Edinburgh express train. It has 669 3¢km. to 
cover (reckoning the English mile at 1:609km.), 
and takes 0°91 minutes per kilometer. (Here, as 
in all other instances, the stoppages are included). 
Next to this train comes the Berlin-Cologne ex- 

ress. It takes 1:01 minutes per kilometre of the 
journey of 570:26km. Then follow the rapid 
trains Paris-Bordeaux (558km.), and Paris-Lyons 
(525km.) with 1:03 minutes per kilometres each; 
then the rapid train Paris-Marseilles (863km.), 
1:(8; and the express train Bodenbach- Vienna 
(640km.), with 1:19 minutes per kilometre ; lastly, 
the rapid train Paris-Toulouse (75lkm.) with 1:27: 
the courier-train Berlin-Eydskuhnen (741°9km.) 
with 1'29; and the express train Strasburg-Paris 
(501°90km.), with 1°33 minutes per kilometre. 

Of the trains which do a total stretch of 400 to 
500km., the two quickest are the courier train, 
Cologne-Bremen-Hambarg (446 90km.) with 1:12, 
and the express train Cracow- Vienna (413km), with 
1-37min. per km. 

The trains with a total stretch of journey from 
300 to 400km. rank in speed as follows: Express 
train London - Salisbury - Plymouth (370:07km.), 
with 1:00min. per km.; express train London- 
Bristol-Plymouth (397°42km.), with 1-02min. per 

m.; express train Paris-Longuyon 5 
with 1:18min. per km.; courier train Hamburg- 
Cassel (347 ·40 km.). with 121 min. per km.; Holz- 
minden-Aachen (327·70km.), with 1-25min. per 
km.; Mayence-Basle (352°03km.), with 1:26min. 
per km.; Berlin (Kohlfurt)-Breslau (359-90km.), 
with 1‘27min. per km.; Munich (Nirnberg)-Hof, 
(887 90km. ), with 1:40min. per km. The slowness 
of thie last is due to the many necessary stoppages 
and the unfavourable nature of the ground. 

The trains, with journeys between 200 and 300km. 
long rank as follows: — Express train Paris - Bou- 
logne- Calais (297k m.), with 1:0lmin. per km. 
Berlin-Hamburg (285:70km ), with 106mm. per 
km. Rapid trains, Paris-Rouen-Havre (228 km.), 
and Paris-Le Mans (2llkm.). esch with 1· 13min. 

r km. Express train Bremen - Magdeburg 

262'23km.), with 1·18 min. per km.; Brusel- 

alais (215km.), with 1:22min. per km. 

A somewhat higher rate of speed is presented by 
the following trains, which make journeys between 
100 and 200km. long :—The express train, London- 
Sittingbourne-Dover (125°50km.), with 0:837 min. 
per km.; and London- Tunbridge- Dover (105km.), 
with 066min. per km.: the courier-train, Berlin 
Jüterbog-Dresden (1877 ö5km.), with 0 98; the 
express train London - Norwich (1838 2km.). 
with 1:01; the courier - trains. Dresden- Zoffen · 
Berlin (174:17km.), with 1:03; Cassel-Frank- 
fort (198 79km.), with 1:10; Breslau-Oderburg 
(180-90km.), and Rerlin-Leipsic (162-98km.), each 
with 1˙15min. per km.; lastly, the courier- train. 
Stargard-Stettin- Berlin (169 C km.), with 1-18mis. 
per km. A less degree of speed, on the other hand, 
comparatively, is manifested on the South - German 
stretches, Darmstadt-Heidelberg (60 70k), with 
1-07, and Mayence- Aschaffenburg (74 60km.), with 
1-23min. per km. 

It will be readily understood that many of the 
above trains have different speeda on particular 
parts of the whole stretch A comparison of these 
shows the following portions to be traversed most 

uickly :—Stendal-Lebrte (134:17 km.), with 0'83; 
Jpandau-Stendal (92:17 km), with 0 86; Hannover 
Debisfelte (88 Oäkm.), almost O0 86; Berlin- Falken- 
berg (1119 4k m.), Juterbog- Berlin (62 83km), 
and Frankfort-Guben (48°38 km.), each with 
091 min. per km. Then come Neustadt on the 
Dosse-Spandau, with 093; Berlin - Lucken - 
walde (496lkm.), with 0 95; Stettin-Anger- 
münde (68-°76km)., with 1:00; Hannover- Cologne 
(327-82km.), with 1°04; and, lastly, Berlin- Küstrin 
(82:70km.), with 1 Omin. per km. . 

From all these data it appears that the quickest 
trains on long stretches are London-Edinburgh, 
with 0°91, and Spandau-Cologne, with 1:01 min. 
per km. The quickest trains on stretches of meen 
length are Berlin-Jiitebog-Dresden, with 0°98: 
London-Salisbury-Plymouth, with 1:00; and 
Paris-Boulogne-Calais, with 1:01 min. per km. 
The short stretches most quickly traversed are 
London-Sittingbourne-Dover, with 0 837; and 
Stendal-Lebrte, with 0°S3min. per km. Thus, the 
quickest trains in the world (in America the rail- 
way travelling is much slower) are, according to 
the above-named paper, in Germany and Eogland. 


HYDRAULIC MACHINERY.—IUI. 
By Prof. PERRY. 
N taking up the subject of hydraulic presswork 
1 in my first lecture, I tried to give you exact 
notions on the subject of pressure in fluids not in 


Condensed from a eeries of Cantor Lectures delivered 
before the Society of Arts. J 
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motion. We su „ and shall suppose for a 
short time, that weight of the fluid itself was 
insignificant, and we found that the pressure on 
each equare inch of surface touched by the water, 
and on each square inch of interface separating two 
portions of the fluid, was everywhere the same. 
One of the best methods of observing the pressure, 
anywhere, is by inserting a pressure gauge, such as 
the one you see before you. The gauge indicates 
the m pa square inch at tho part of the 
liquid to which a communicating little gauge tube 
penetrates. It always does so when there is no 
motion of the fluid at the point in question ; but, 
uufortunately, when there is motion there, the in- 
troduction of the tube alters the motion there, and, 
more or leas, falsifies our measurement. 


Pumps. 


A pump is a machine which gives energy to 
water; that 3 it can raise water to a height, giv- 
ing it potential energy. It can force water into a 
vessel under great pressure; that is, it can give 
water pressure energy. It can set water in motion ; 
tbat is, give it kinetic energy. 

1. A pump mast be efficient; that is, it must do 
nearly as much work on water as the pump itself 
receives from an engine or labourers. But it must 
be remembered that the best pumps used for dif- 
ferent purposes have very different efficiencies. 
Forty per cent. would be regarded as a reasonable 


emeiency for roc P oong pimps of low lift, 
whereas it would be regarded as rather poor for 
pumps of high lift. 


2. Pumps must not be liable to get out of order, 
aod they ought to be readily examined, as their 
caretaking is usually entrusted to unskilled per- 
sons. 

Pumps are either reciprocating, rotary, or centri- 
fugal. Reciprocating-pumps are either lift-pamps, 
or force-pumps, or combinations of both. The 
peculiarity of reciprocating- pumps is that, when 
tħere is no slip, there is the same quantity of water 
passed through the pump at every stroke. If we 
kuow the size of everything, then the speed of the 
pump tells how much water is delivered, and if we 
kuow tbe height to which it is delivered, we know 
a work done. trifogal ii 

Now, in a centrifugal-pump everytbing is some- 
what different; with a 595 speed of pump, we 
may have very different quantities of water passing. 
The work which has to be done does not merely 
depend on the speed of the pump, then: it depends 

on the speed and the quantity of water. Wemay have 
the pump running at a certain speed, and no water 
being delivered, and very little work being done, 
only frictional work in fact. Now a slight increase 
of speed may cause an abundant flow of water, and 
a tremendous increase in the work being done. 
Strange tosay, if this speed be now diminished to 
what it was at first, it does not follow that the 
water will cease to flow. l 

We have here before us a number of small and 
large specimens of centrifugal pumps. In all of 
them you observethat there is a central wheel. with 
vanes, which can be rotated very rapidly. Water 
5 enter the bie on both 5 at its centre from 

ese two supply pipes, which meet in one pi 
below. The water filing the space between’ the 
vanes and being whirled round with great velocity, 
tries to get away at the circumference of the wheel, 
because of the centrifugal force, and it flows out 
into this casing, which gradually becomes the dis- 
charge-pipe of the pump. So much you were 
all already aware of, but we must now oonsider the 
tow of the water more carefully. 

What occurred when the pressure in the pump of 
the hydraulic press became greater than the pres- 
sure of fluid in the press? There occurred a flow 
of fluid. The fluid was set in motion from pump 
to press. Remember, then, that a difference of 
pressure between two places which communicate 
with one another means a tendency to produce 
motion. 

In the hydraulic press the flow is intermittent. 
Why? Bocause the pressure is intermittent. You 
may be sure that when you have a certain difference 
cf pressure between two Places, and this is always 
the same, the flow of fluid is perfectly steady; aud 
we saw in our last lecture that work is then done 
on the fluid with perfect uniformity. We also saw 
how to tell what work was done. The work done 
on fluid in a minute is simply the difference of 
Pressure square foot which causes the flow, 
multiplied into the number of cubic feet of water 
which flow per minute. This gives the answer in 
foot-pounds. 

I am coming now to something which it has 
rather puzzled every body to explain in any simple 
tashion—a puzzle to all hydraulic engineers— and, 
as I think it explainable, you will please try to 
follow my lead with some care. 

Su that with pumps, or in any other way, I 
esta a difference of pressure between a place A 
and a place B, and suppose I know that my pumps 
and o arrangements will not break down—in 
fact, that the difference of pressure between A and 

Bis really aflxed thing on which I can depend—you 
know perfectly well that the flow of water from A 
to B will be perfectly the same at all times, and 


that the same amount of work will be done upon it 
every minute. If, now, we leave out of our minds 
all consideration of how that constant difference of 
pressure has been produced—merely think of the 
two vessels A and B—you are perfectly certain that 
this difference of pressure which has been estab- 
lished is really a store of energy. What enables 
us to call it a store of energy? The fact that we 
know it will not be suddenly destroyed. 

Suppose you know that a man has a certain 
income paid, ssy, by Government, and suppose you 
are perfectly certain that this income is constant, 
you can regard the certainty of the man’s income 
as a store. To say that a man gets a sovereign a - 
day is not of much importance, but to say that a 
man has a regular income of one pound a day 
makes him a respectable member of society, and a 
store of social energy. 

A man may be sitting in Parliament, but this in 
itself does not make him a store of political energy; 
but if you know that he is certain to sit there fora 
length of time—that a general election or general 
vote of the House is unlikely to unseat him—you 
can regard him as possessing a store of political 
energy. 

Similarly, a pound of water in the vessel A, at 
rest, possesses more energy than a pound of water 
in the veszel B, at rest. How much more engergy 
hasit? If the difference of pressure is p lb. per 
square inch, then it has 2:3 p foot-poundsor energy; 
not in virtue of its own intrinsic worth, but be- 
cause it is where it is, and because we know that if 
it flows into the vessel B, nothing will alter in the 
pressure conditions of the two vessels till it gets 
into the vessel B. You understand, then, that a 
pound of water, subjected to a pressure of p lb. per 
square inch, may be said to havea store of 2°3 p 
foot - pounds of energy, if we know that the motion 
which is occurring in the water is steady, and is not 
altering ca priciounly. 

Thus a pound of water at the pressure of the at- 
mosphere, 14:73 pounds per square inch, possesses, 
in virtue of this pressura, 2'3 x 14°73, or 34 foot- 
pounds of energy. It would possess the same 
energy if it were at the pressure 0, the pressure in 
a vacuum, but were 34ft. higher than it is in posi- 
tion. 

Suppose that A is a closed box, and that it is 
filled with water, under great pressure. Now, 
suppose I open a valve aud let the water escape. 
Although there was a tremendous pressure, p, just 
for an instant ; and, therefore, a rapid flow of water 
just for an instant, this almost instantly dies away, 
because the pressure in A is almost instantly 
diminished. Every pound of the water did not 
then havea store uf 2°3 p foot-pounds of energy, 
and yet it was at the pressure of » pounds per 
square inch. It is the certainty tnat the state 
ot pressure in A will continue constant that gives 
to pressure its significance, and gives to us the 
liberty cf regarding pressure as a store of energy. 

It now becomes necessary for us no longer to 
neglect the weight of the fluid itself. Suppose that 
we have, anywhere, steady motion of water. Con- 
sider a pound of the water. What is its total store 
of energy; 

1. It is / feet above some datum level. Then if 
one pound of water ever were allowed to fall to the 
datum level, it would do / foot-pounds of work in 
falling. Remember that the mechanical energy 
stored up in a miller's dam is simply the weight of 
the water, multiplied by the height of the water 
through which it can fall. Of course, if any other 
volumetric force acts on the pound of water, this 
will constitute another store of potential energy. I 
am supposing that the weight of the water is the 
only volumetric force. 

2. Asthe motion is steady, if the water is at a 
place where pressure is y pounds per square inch, 
it possesses, in virtue of the fact that the motion is 
is of a steady character, the store 2:3 p foot-pounds 
of energy. 

3. As the water is in motion, if « isits velocity in 
feet per second; as its mass isl — 32:2, we know 
that its kinetic energy, or energy of motion, is 
1-64th of the square of the velocity. 

The following table shows the relative values of 
h and pand v, if we wish to convert one of these 
ferms of energy into another. Thus the energy due 
to a difference of level of 2°3 feet is equivalent to 
that due to a difference of pressure of llb. per 
square inch, or to that due to the velocity of 
12°18 feet per second. 


Difference of level. Pressure. Velocity. 
2˙3 ft. Ilb. per sq. in. 12°18ft. per sec. 
16°1 „ ” „ 32˙2 „ ” 
34 „ 14°73 „, ” 467 „ ” 
64˙4 „ 28 ” ” 64˙4 „ 77 


Now, I shall not suppose that the pound of 
water has any other stores of energy than these. 
Remember that, as it is compressible to some ex- 
tent, it may have a store asthe mainspring of a 
clock bas. This store must always be taken into 
account when the fluid is air or any other It 
may also be electritied or at a high temperature, or 
it may have other stores of energy which I am 
neglecting. Merely think of these three stores. 
Potential energy due to height above a datum level. 


Pressure energy due to the unchangeableness of 
things. Kinetic energy due to its actual motion. 
Now, what I want you to remember is the 
fact that this pound of water retains all of this 
energy except what it loses in friction. Itis only 
when water has part of its energy in the shape of 
kinetic energy—only when it is in motion that it 
loses any part of its total store. 

Consider a lake of water at rest. Considera 
point A, and somewhat below its level another 
point B. A pound of water at A has the same 
store of energy as if it were at B. In neither case 
is there any energy of motion. The store of en 
at A is merely due to height above some datum 
the pressure per square inch at A. Now, if a pound 
of water gets from A to B, it loses potential en 
h foot-pounds, if the difference of the level is 
feet, and it ought to gain an equivalent of 
pressure energy, and the gain of pressure is, as 
we have already seen, simply 4/2°3 pounds per 
square inch. Thus, if à is 34ft. and p is the 
gain of pressure, then there is a gain of pressare 
energy of 34 foot-peunds; that is, there is a pre- 
sure at B of 34 = 2:3, or 14 731b. per square inch 
greater than the pressure at A. This is an increase 
of pressure called one atmosphere. In still water 
there is an increase of pressure of one atmosphere 
for every 3+ft. of descent. 


(To be continued). 


TESTING BATTERIES OF LOW 


RESISTANCE.” 
1 practical difficulties which are found to 


exist in carrying out the ordinary battery re- 
sistance tests, when these tests are applied to the 
measurement of batteries or acoum of low 


resistance, are being continually experienced ; some 
method, therefore, of overcoming these difficulties 
may prove useful. One fruitful source of error is 
no doubt imperfect connections from the terminals 
of the various cella not being properly cleaned or 
screwed up, whilst the resistance of the connecting 
wires themselves may introduce an error which 
cannot be ignored when the resistance of the cells 
is excessively small ; for instance, the resistanoe of a 
single cell of an accumulator may be as low as 001 
ohm, that is about the resistanoe, of 12 inches of 
copper wire of No. 13 B. W. G. or 1-10th in. dia- 
meter. Supposing, however, that the pre- 
cautions have been taken so as to avoid such error 
as the foregoing we are confronted with other diffi- 
culties. It is pretty generally known by those who 
have had to make practical measurements that in 
order to take battery tests with anything like 
accuracy, it is necessary that one measurement be 
made with the battery connected to a resistance 
approximately equivalent to the resistance of the 
battery itself; thus in the well-known “half de- 
flection ° method we firat connect the battery to a 
galvanometer of very low (and consequently negii- 
ible) resistance, and then having noted 
deflection: we introduce into the circuit a resistance 
sufficient to reduce the deflection to that point which 
indicates that the current flowing in the circuit has 
been halved in strength; when this is the case the 
resistance added in the circuit is the resistance of 
the battery. Instead of reducing the current to one- 
half strength, it is sufficient to introduce sufficient 
resistance in the circuit to produce a decided dimi- 
nution in the deflection, and then from the true 
deflections observed, and the resistance added in the 
circuit, the resistance of the battery can be deter- 
mined by a simple formula. 

Another well-known method is to charge a con- 
denser from the battery, and then to note the dis- 
charge; a second discharge is then taken with the 
battery shunted, and then the resistance of the 
battery is determined by a simple formula. Now, 
in order that any of these methods may be accurate, 
it is very necessary that the reduced deflection be a 
decided one. For instance, if the first deflection (on 
a Thomson’s galvanometer, say) be 200 divisions, 
then the reduced deflection should not be less than 
150 divisions, and preferably it should be as near to 
100 divisions as possible. Assuming, however, that 
150 divisions is sufficient, then this will mean that 
the battery is shunted by a reristance equal to three 
times the resistance of the battery. Now, suppomng 
we tried to test a single cell of an accumulator 
having a resistance of ‘001 ohm by this method, 
then when the shunt is inserted we should havea 
current flowing through the latter equal to 

2 volts - 
O01 + -003 = 500 amperes, 


a current sufficient to fase, or at least seriously heat 
(and therefore change the resistance of) a resi 

coil, even if the latter be very massively 

and be only connected to the battery for a very 
short period of time. 

In order to reduce the strength of the current 
flowing in the circuit, either the resistance in the 
latter must be increased or the electromotive force 
must be diminished. By the following simple ex- 
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pedient we can effect the required result: Take 11 
cells, say, of the battery or accumulator to be tested, 
and divide them in two sets of 6 cells and 56 cells, 
and then connect up the two sets in series, but in 
such a way that the negative pole of one set be con- 
nected to the negative pole of the other set, then by 
this arrangement, since the two sets oppose one 
another, the electromotive force of the whole com- 
bination will not be that of 11 cells, but of 6— 5 or 
l cell. Thus we havea battery with a resistance of 
11 cells, but with an electromotive force of 1 only, 
If we make a test with such a battery or accumu- 
lator in the manner last indicated, then the shunt 
which would be used would have a resistance of 
11 x -003 = 033 ohms, and the current flowing 
through it would be 
2 volts 85 ` 
il + 0337 15 5 ampères. 


BELTS.* 

AS leather belts and iron pulleys are the most 

extensively used, tho remarks in this article 
are confined to them. The driving power of a 
belt, independently of mere strength of material, 
depends simply upon the resistance to slipping, or 
to the friction between the belt and the pulley rim, 
and this resistance depends in turn very largely 
upon the character and availability of the sur- 
faces of both the belt and the pulley. The surface 
of the belt must be sufficiently true, or flat, to 
insure as nearly as practicable a bearing over the 
entire area supposed to be in contact; the belt 
surface must be elastic enough to admit of its 
clinging to the best advantage to the pulley sur- 
face, and the elasticity in the direction of the strain 
must be small. 

For cast-iron pulleys there is no surface so good 
as that left by the broad tool coarse feed process, 
the pores of the iron being left as free and open as 
possible. On such a surface the belt is given an 
opportunity to take a mnch better hold than upon 
A hee surface. No pulleys have such a 

iant polish as those upon which the belts have 
been running for a long time; the pulley face 
finally becoming literally burnished by the slight 
but inevitable slip inherent in the belt system; the 
slip increasing gradually as the pulley becomes 
smoother. It would pay to put these bright 
pulleys into the lathe aud run a coarse light cut 
over them, when they begin to exhibit a mirror-like 
surface. 

Allowing that we have a proper belt and a de- 
sirable pulley, the friction or resistance is governed 
mainly by two things—viz., ths angle of contact, 
and the pressure cuused by the tension of the beit. 
There has been coneiderable discussion, from time 
to time, conceruine the ar gle of contact; but I 
will rest my ca e in this direct ion upon the assertion 
that the driving power of a belt varies as the 
square of th» anle of coutact with the pulley. 
Iu regard to the pressure caused by tension, the 
question between wide ard narrow belts comes in 
fora settlement, ond T thall settle it (for myself) 
by deciding that, with diameter of pulley and speed 
the same, the wide belt will drive the most, simply 
because a belt in. wide will pull twice as much us 
a belt lin. wide. In other words, two lin. belts 
running tiie by side, or one 2in. belt running 
alone, will afford twice as much pulley contact, 
twice as much pressure upon the pulley, and twice 
as much section to pull with as a lin. belt, the 
strain per unit of width being, of course, the same 
in each case. 

The accompsnying tabla sets forth a simple 
manner of calculating the power that can be 
transmitted by different leather belts. 


Least 
Width Resistance Diam. of 
of Leather. per eq. in. Pulley de- 
Belts. of Contact. sir able. 

in. Ib. in. 
6 . . . Single 70 a A2 

8 si Pie 70 16 
10 55 G) 20 
8 .... Double 0 30 
10 ods 3 Suwi 8⁵ . 30 
. j RO 30 
l4 15 75 36 
16166 p 70 36 
18 75 ree 65 s 36 
209 35 60 40 
22 17 58 44 
24 ‘ 553 . 48 
26 ve y9 : 51 xos 32 
28 170 i 52 --- 56 
30 i ; 30 82 60 
36 „ 45 „ 48 „ 72 
40 ir 45 .... 89 
48 97 232220 45 eee 96 
56 5 8 45 sewe Dla 
30 .. Treble -F 9 2 
363 a Siaa 50 72 
113133 1 eee 50 84 
N i 50 8 96 
56 4... s 50 112 
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The figures in third column express in decimals 
of a d the resistance to slipping, or angular 
friction per square inch of contact. The figures 
are given for a speed of from 2,000 to 4,500 feet 
per minute. The same results in power could be 
obtained at 800 or 1,000 feet per minute, by in- 
creasing the tension of the belt so as to produce 
three times the resistance, but this would be found 
to be unprofitable by reason of rapidly increased 
belt wear, and also of additional friction upon the 
journals. The tension necessary to produce the 
friction indicated in the table, is so moderate in 
extent that the Gin. and Sin. belts could be thrown 
on” by hand; and it would only be necessary to tie, 
or to use belt clamps upon the larger ones on 
account of their weight. With a reasonable dis- 
tance between centres of shafts, say, from 30ft. to 
60ft., the delta will furnish sufficient working 

by their weight alone, if drawn up within 

a few inches of a straight line when at rest. When 

operated under conditions implied by the table, the 

er belts, if horizontal, may be made endless, 

and will run for years without any perceptible 
wear. 

To estimate from the table the power transmitted 
by a belt, first ascertain the area of the surface of 
contact between belt and pulley, by multiplying 
the 1 in inches of the aro of contact around 
the pulley-rim by the width of the required belt; 
this gives the square inches of contact. In the 


third column from the left, opposite the belt under 
consideration, we find the resistuuce in decimals of 
a pound per square inch of contact; multiply this 
figure by the square inches of contact ulready 
found, and the result will be the jfurce moved by 
the belt; multiply this force by thy speed of the 
belt in feet per minute. and wa have the foot- 
pounds transmitted, which divided by 33,000 will 
give the h.-p. 

It will be observed in the third column, that 

the resistance per square inch of contact decreases 
as the belt is widened. This is because it is calen- 
lated to run the wide belts a little slacker than the 
narrow ones, on account of the general fact that 
with most materials the larger the piece the less 
the proportionate value. ‘he wider the belt cut 
from hides, the more chances there ara of weak 
places; and the wider the joints at the laps (not 
length of lap), the more chances against a goud 
job. 
i The fourth column indicates the lesast desirable 
diameter of pulley to use with each width of belt. 
The 6in. or Sin. belts, for example, might be 
strained up to drive upon pulleys of 6in. diameter; 
but, in order to obtain the driving force upon 80 
small a pulley necessary to operate such belts up 
to what they should be capable of, they would 
have to be strained up too tightly. In this con- 
nection the idea suggests itself that, if fan and 
blewer manufacturers could devise some means of 
getting their blast wheels up to speed without em- 
ploying such small pull-ys, they would confer a 
blessing upon manufacturers generally; but I 
suppose they will argue that people ouzht to buy 
larger blowers. ‘They provide means for using two 
belts, but two belts driving the same shaft are not 
very desirable. If the work is light enough to 
enable them to work smoothly and continuously, 
one belt will probably do the work, and there will 
then be one less belt to cəre for. Ifa pair of belts 
are working hard, the difference in their elasticity 
will cause more or less trouble and loss of power, 
and the chances of stoppage of the machines are 
greatly increased. All things considered, the hest 
belt practice is decidedly in favour of large pulley 
diameter, and comparatively narrow belts running 
at high velocities. 

There is a loss of positiveness of motion of prob- 
ably not less than two per cent. under the best 


conditions, due to slip and elasticity of the leather, 
so that, in calculating speeds through several lines 
of shafting driven one from the other, allowance 
must be made by adding the percentage of loss, as 
determined by the circumstances, to the required 
speed in each successive line. It is impossible to 
run the driven shaft up to 100 per cent. of the 
driver, for the reason that the belt goes on to the 
driven pulley in a slack state, aud comes from it 
in a stretched condition. owing to the difference in 
strain between the pulling and the slack sides of 
the belt, so that the belt leaves the driven pulley 
at a surface-speed a trifle greater than that of the 
rim of the pulley, and goes on to the driver. it no lip 
occurs, at a speed equal to that of the driving nm, 
but leaves it at a trifle slower speed. This effect 
is aggravated by excessive elasticity in the belt, eo 
that the more rigid in substance a belt can be, and 
still retain sufficient elasticity to prevent shock, the 
better. : 7 
In calculating power transmitted by a bek it is 
only necessary to consider the smallest of the two 
pulleys connected; and for ordinary cases, where 
no measurements of the arc are made, it be 
assumed that the average contact is 4-10th of the 
pulley circumference. The following formula 
expresses the operation in which formula :— 
= diameter of pulley: W width of belt; 
T = decimal in the table; F = feet travelled per 
minute. 
4D 3˙14 
yy) Ox W. T. F. 
236,000 
If it is desired to be exact, and the angle of 
contact can be ascertained, whatever fraction re- 


presents it, must be used in place of the one 
given. 


SCIENTIFIC NEWS. 


ak 

HE death ia announced of Friedrich Wöhler, 
T the distinguished chemist aud professor of 
the science at Göttingen. Born near Frankfort- 
on-the- Main in 1800, the deceased acted as pro- 
fessor of chemistry ia the School of Trades at 
Berlin from 1827 to 1831, and since 1836 has 
experimented with great success at Gottingen. 
He was the discoverer of aluminium, did som 
illustrious work with Liebig iu the field of 
organic chemistry. wrote several well-known 
texthooks and treatises on bis special science, and 
fur the last 44 years has edited a chemical and 
pharmaceutical journal. 


The death is also anncunced, at the early sge 
of 43 years, cf Georges Leciauchc, tho inventor 
of the well-known geslvania cell. He quitted 
the service of the Eastern Railway Compeny 
about 1867 to devote himself to his researches on 
the peroxide of mangauese cells. 


The Earl of Aberdeen, Genera! Sir Alexander 
Gordon, M.P., Dr. Siemens, tbo President of 
the British Aseociatior, and other distir guished 
persone, witnessed on Tu- aday the Opera ion of 
laying down the pipes and tanks at the harbour 
eutrance of Aberdeen for the purpose of putting 
into permanent use the practice of pouring cil 
on the water to calm itia stormy weather, ard 
thus faciliate the entrance of vessels. It will 
b» some time before all the piper are laid and 
the arranvements completed; but the work is 
being carefully done, ss Mr. Shields is confident 
of its succese. The material u-ed is commen 
fish oil, obtainable at a very cheap rate. The 
ouly d'fticulty that presents itself is that tbe 
pipes will be an obstruction to dredging opêrs- 
tions. 


Dun Echt Circular No. 57 contains elements 
and ephemeris of Barnard’s comet, computed by 
Mr. S. C. Chandler, jun., from observations 
made on S-pt. 13, 14, and 16. T = 155s 
Nov. 5-84 G. M. T.: * — 2 235 11; 8 240 2 
i 83° 27’ (mean equinox 1882); log. 9 0-07 902. 
Ephemeris for Wusbington midnight :— 


R.A. Dee. 

Sept. 25 Th. 40m. 168. + Ge 38“ 
„ 29 7 49 2 9 

Oct. 3 7 57 40 — 2 38 


It is increasing in brightness. 


A telegram received by the Brazilian Sube 
marine Telegraph Co. states that a comet was 
seen by Captain Markham, of H M S. Triumph 
on tbe 12th inst., which is probably that an- 
pounced by M. Cruls. A letter which appes 
in the Scotsman of the 25th inst. over the init 
1% C. P. S.“ contains some remarkuble state- 
ments, amongst them the announcement th 
Prof. Lewis Boss has onucluded that the comet 
of ‘‘last Monday” (presumably that discovered 
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by M. Orula) is the comet of 1880 and 1843. 
Assuming that the comet has thus returned 
within two years, the writer proceeds: - Who 
can asy whether it may not be back again from 
epsce in a few months; aud then, not merely to 
graze close past, but actually fall into, the sun, 
which is so evidently increasing its hold upon it 
st every revolution? Wheref.re we may be 
near upon the time for witnessing what effects 
will be proluced when such an event takes 
place in the solar system as astronomers 
bavo hitherto only distantly speculated on, and 
no mortal eye is known to have ever beheld.” 


Dr. de Ball discovered a small planet (No. 230) 
at Bothkamp on the 3rd inst. 


It is stated that Me. Werderman has made a 
great discovery in cannrction with electric 
lichting by means of iocandercant lamps. He 
dispenses with the vacuum because he uses 
eilleinum in plac» of carbon. Silicon or eilicium 
can be obtained in two distinct forms—the 
amorphous and the orystalline. Amorphous 
silicon is a powder of a dull brown, which buruu 
b:iliantly when heated in air. If heated in- 
tensely in a olosed platinum crucible, the powder 
paris with a trace of hydrogeno, shrinke con- 
siderably, and is changed in a remarkable 
manrer a9 regards its properties. It ia now 
crystalline silicon, which may b= heated even in 
oxygen without taking fire, and which, unlike 
the amorphous form, is a couductor of electricity. 
Tae silicon can be fused into bars, and in that 
shape could be heated to whiteness without 
undergoing any chanye in air: hence probably 
ite proposed use by Mr. Werderman. 


In references to M. Dn Moncel's article on the 
chronology of telephonie di-coveriea (p. 584, 
Vol. XXXV.), our attention has been drawn to 
the following which appeared in the Operator for 
Nov. 1, 1880. and which can bo v tified by re- 
ference to the records of the the Uuited States 
Patent Office :— 

“ April 14th, 1877. Me. Berliner filed a cavent in the 
Patent oce at Weehington, describing tbe contact tele- 
phone, or microphone. 

April 27th, 1877. Mr. Elison filed an application in the 
patent ottice ou his battery transmitter. 

“June 4th, 1977, Mr. B rliuer tiled bis application in 
tbe Patent Ofico for a patent oa th- rawe iuven- 
7 Previously describ-d in his caveat of April 14th, 

77. 

In December, 1877, Mr. Hnghes commenced hia experi- 
ments; privately exbibi ed his microphone in January, 
IN4, and give his perfected inveativa tu the pubiic in 
May, 1579.” 

Experiments with the telephone attached to 
a divers bead- goar have been made at Snuder- 
land, in one Of the docks, and also at the North- 
east Coast Exhibition in the diviog-tank. Tue 
length of cable was 600 yards. Conversation 
was carried on with compl-te success, as has 
been demonstrated elsewhere. 


We have received a syllabus of the evening 
classes held iu connection with the Polytechnic 
Young Men's Christian Institute, aud find that 
in addition to a full list of science and art aub- 
jects, including vocal and instrumental music, 
there are a number of practical trade classes and 
tecbnical classes at which instruction is given 
to members and non-members for small fees. 
The institute is for young men between the 
ages of 16 and 23, who, for u payment of 3s. 
per quarter, have free admission to the library, 
rendiuy, chess, &o., rooms, aud the concerts and 
entertulaments given duriug the session. 


The ivaugural meeting of the sixth winter 
sson of St. Mark's Technical College for 
Coachmakere, Georwe-street, Grosvenor- square, 
wil be held on Weduesday, Ost. 4, at 7.30 p.m. 


At the Social S-ience Congress, Mr. R. 
Hamilton, secretary to the Educarion Depart- 
ment, read a paper “On the Endowment of 
Rereateh,“ in which he stated that the method 
of State grants in aid, dispensed through the 
agency Of existing societies and learned bodies 
Who had earned a title to public confidence, 
might be most largely developed with the 
greatest adruntage. Iu the course of the dis- 
cussion Mr. Walter Wren ssid that what wae 
Warted was rewards for something done, not 
Peywent for something to be coue. He regarded 
tus agitation for the «endowment of research as 
‘new form of alme-begizing or charity hunting. 
VS endowments the door would be opened to 
}bbery on a most gigantic ecale. 

In tba American Journal of Science for this 
auth, Mr. E. Orton says, that in examining 
With a mictorcupe sume fragments of the Devo- 


nian and sub-Carboniferous black shales of Ohio, 
he found many of them covered and filled with 
translucent diecs, ranging from 1-100th to 
1-200th of an inch in their largest diameters. 
The discs have a decidedly resinous appearance, 
but they yield but slowly, if at all, to ordinary 
solvents. 


Mr. M. K. Jessup has prerented the necessary 
funds to the American Museum of Natural His- 
tory for making a fall collection of the 420 
varieties of trees growing in the United States. 
About 580 specimens have already been col- 
lected. 


The plans for the new main building for the 
Hygienic Exhibition in Berlin have been pre- 
pared by Herr Kyllmann. The building will 
bo, in outline, much like that destroyed, but 
considerably larger. It will be thoroughly fire- 
proof, being constructed of iron and glass, and 
the floor cemented. The structure is to be 
completed by l-t April, 1883. Applications 
of intending exhibitors must be made before 
15th October next. 


In microscopical examinations of metals, 
especially iron und steel, it is desirable to have 
an instrument with which large pieces may be 
examined, as it is often inconvenient to detach 
smail pieces for the purpose. For various other 
observations, great mobility in the instrument 
is an advantage. With this view, Herr Martens, 
of Berlin, has contrived a microscope of the 
following form: There is a solid square cast-iron 
base, with a hemispherical object-table, also 
solid, having a circular plate which can be 
screwed more or lets deeply into it. The hemi- 
sphere moves freely, yet sticks easily in any 
position, in a greased cup in the base. The 
microscope propor is supported from the side of 
the base by means of a bent metallic piece, and 
two ball-and-socket joints, with fixing screws. 
No illaminating lens is used, as, with the 
small power employed, it is sufficient to turn the 
object well to the light, and the arrangement 
makes this easy. Three magnifying powers sre 
provided, and the obj-ct-gluss is protected from 
dust, Ko., by a plane parallel glass lens. The 
instrument (of which an account appears in 
Dinyler'’s Journal) is made by Franz Schmidt and 
Haensch, Stallechei ber- strasse No. 4, Berlin. 


A simple creamer, devised by M. Fouchier, has 
recen'ly attracted some notice in France. It 
ucts on the siphon priociple. An elongated tin 
vessel, narrowing downwards, holds the milk, and 
a siphon is supported on the edge so that the 
smaller branch descends to the bottom. The 
long branch being stopped, and the skim milk 
brouz hit into the siphon by suction of an attached 
tube, the stopper is removed and the flo pro- 
ceeds. The cream, too thick to rise in the 
siphon, remaina in the vessel. The siph-n is 
easily cleaned with hot water. 


Before the adoption of rifled cannon with 
oblong projectiles, several eminent artillerists 
conceived the idea that good eff-cts might be 
obtained with a disc-shaped projectile, having 
a rotation about its axis of figure, and fired so as to 
present its equatorial surface to the air. Experi- 
ments were indeed made in France not very long 
ago with a portable arm and discoid projectiles. 
The chief advantages hoped for were attenu- 
uted air-resirtance, wreat stability of the axis of 
rotation, and consequent accuracy, penetrating 
power, &c. As these advantages were largely 
aad with oblong pr:.jectiles, the matter dropped. 
In the Revue d artillerie, however, Capt. Chapel 
Uns lately cull d attention to a new property of 
these ciscoid projectiles, and thinks it might, in 
some Cases, prove valuable. This is a tendency 
in the dercendm path, to return, and to strike 
the ground at an augle above 90%. In this way, 
artillery placed opposite a line of defence, would 
be able to strike the def-nders from behind, and 
the ordinary methods of defence would require 
modification. 


The Gulf Stream has lately, it is known, been 
a subject of speculation. Some variations in its 
course have been supposed to account for the 
shifting about of certuin fish species. M. 
Blavier attributed its recent deflections (as 
supposed) to lessened power of the polar current 
to turn it southward. Recently, in a letter to 
the Ass ciation Scientifique de France, M. Saco 
makes the singular prediction that some day the 
slow but sure work of the madrepore will have 
connected Cuba aud Florida; the result being, 
to impede the outflow of the Gulf Stream, so 
that it will hardly reach as high as Portugal. 


He alao thinks the work of this small organism 
may even, in time, effect a displacement of the 
earth’s axis of rotation, Criticising these views 
in an Italian journal, Prof. Zona, of Palermo, 
ooneiders M. Suco exaggerates in respect of the 
second point, the material accumulated by the 
madrepore being ao light, and not rising above 
sea-level. He thinks the ultimate junotion of 
Florida and Cuba very probable; but that the 
Gulf Stream would not, therefore, necessarily 
be deflected (nor even if the whole of the 
Greater and Less Antilles were united by the 
madrepore). A great part of the water of the 
stream comes from the Equatorial current, which 
does not enter the Caribbean Sea. If the 
direction of the Gulf Stream were regulated by 
a twist given it in the Gulf of Mexico, it would 
not bathe European shores, but would traverse 
the region of the Sargasso direct to Africa, If 
the Florida channel were blocked the ourrent 
would not enter the Gulf of Mexico, but issue 
south of Cuba, or between Hayti aud Porto Rico, 
and then go northwards; or, more probably, it 
would not enter the Caribbean Sa any more, 
but flow up the American coast towards New- 
foandJland, proceeding thence under the name of 
the Gulf Stream. 


The French Association for preventing acci- 
dents from machines (founded under the auspices 
of the Muihouse Iudustrial Society) recommends, 
in its last report, the suppression of all circular 
vaws in workshops, where practicable. The 
reasons given are: — (I) Circular saws are ex- 
tremely daugeruus for workmen ; (2) they require 
much more torce than other saws; (3) they out a 
broader line, and, conaequentiv, produce more 
waste, The only advantage in the circalar saw 
is less cost price than that of the baud - saw. 


From time immemorial, chomista have used a 
sand-bath where a temperature is 10 be obtained 
higher than that of the boiling of water or of 
oil. The method is not wholly rational, how- 
ever, sand being a very bad conductor of heat. 
Herr Kristalbu has lately recommended the sub- 
stitution of pouuded fragments of graphite: 
they let the heat pass much better, do not 
oxidise, and do not coil the inclosing vessel. 
LT Electricite commende the method to electricians 
who have to make researches in thermo-elec- 
tricity, adding that small sbot of iron would 
neurly serve the same purpose. For more 
intense heats, it is known, melted lead can be 
used. 

The electric light is likely to render valuable 
service in submuring Operations, as ia erami- 
nation of wrecks, &. According to La Lumiere 
Electrique, the apparatua (f the kind) wiving the 
best results is tnat devired by M. Bazin. A 
powerful regulator is inclosed in a cylinder 
having a glass plate below and u reflector above, 
which gives bright illuminution of a circular 
space at least 30 metres in diameters, but the 
licht extenda much further. Tue spectacle 
presented in these circumstances is said to be 
remarkably fine. 


The telephone system is now developed to a 
large extent in Honolulu. A network of wires 
covers the island, and in the priucipal town, 
which has only 14,000 inhabitants, 230 private 
houses are couneved telephonivally. The 
monthly charge tə subscribers is only a few 
dollars, and yet the contractor, who is a German, 
makes a pretty lare incomes. His intention is 
to connect the whole archipelag» by wire. 


A yowder-eogine has been patented in Ger- 
many by Herr Bick (and will be supplied by 
Quack (!) and Gi'les, or Cologue, next month). 
In it a piston is forced to and fro in a horizontal 
cylinder by amall quantities of powder ignited 
on either tide alternately. Powder-pans are 
provided on the bottom within. on which, at the 
proper moment, powder falls throuxh passages 
from two holders, which rest on aistribution- 
slides. The igniting of the powder is effected 
by meaus of spirit or gus-tl sme from the cylinder 
cover, drawn in through an ob:ique nperture by 
the suction-foree of the pistou. ‘The access is 
regulated by sides. The gases of explosion are 
expelled through holes furnished aith e rlides, on 
return of the piston. The heavy residues are 
pushed by the piston into bug, which are 
emptied at intervals. It is claimed for the new 
motor that, with small occupied «pce, it is very 
effective. aud easily set at work. The cone 
sumption of powder is comparatively amall, and 
ths euwine regulates itself. The danger is 
represented as slight. 
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(We do not hold ourselves reaponsibie for the -pinions of 
eur correspondents. The Editor respectfully requests thit all 
communications should be rawn up as brieſi us possible.) 

AR communications shouid be addressed to the EDITOR of the 
wo Msocnanic, 81, Tavisiock-sircet, Covent-garden, 

AU Oheques and Post-ofice Orders to be made Payable to 
J. Passmons Epwasps. 

„%% In order to ee reference, Correspondents, when 
speaking of any previously inserted, will oblige by 
mentioning the number of the Letier, as well as the page on 
which it appears. 


THE EQUATORIAL TELESOOPE.—THE 
SIMPLES? METHOD OF MOUNTING 
AND USING IT. 


driving machinery, and other appendages, each of 
€ e, and none of which, in 
y, requisite; and if to this is 
the cost of bringing down a skilled workman 
rom the maker’s just to place the instrument in 
no wonder that many are deterred from 
progonio a study which, under other conditions, 
ey be very desirous of enjoying. Add to 
the variety of errors of adjustment, which 
most astronomical works enumerate, and which 
to create contiuued difficulties, but of which 
e only (and these very simple and easily 
rectified) are found of importance to the ordinary 


The object of the present paper is to indicate the 
mode (1) of placing an equatorial in position, and 
(2) of using it for practical purposes. 

18 c then, as ordinarily supplied, is 
furnished with two 


ar 3 the 


raph at the nearest post-office, and be capable of 
ing time well, at least, for a short period. A 
fine day must be chosen, and when the sun ie shin- 
ing brightly it must be placed (with proper precau- 
tions as to shading, &c.), in the field of view of the 
pe. A reference to the Nautical Almanack 
will point the sun’s declination at that instant to the 
nearest minute of one; and keeping the sun in the 
eentre of the field, the telescope must be shifted 
about on its bearings, and by means of its adjusting 
screws, until the declination, as shown by the decli- 
nation-circle, is made to coincide with that shown 
by the Nautical Almanack. This suffices for the 
first of the 


process. 

e next step requires a little calculation. The 
hour-angle, from instant to instant, must be com- 
puted by the following simple example: To the 
Greenwich time, as shown by the watch, add or 
subtract the equation of time from mean time, as 
shown by the simanac, and to this add the longi- 
tude (in time) if east, and subtract ıt, if west. We 
shall thus obtain the hour-angle of the sun in 
time, and, for convenience, it is best to choose the 

of an hour, and to add the minutes 

elapsed since, up to the time of observation. Then 
the sun being kept in the centre of the field let the 
instrument be again shifted on its bearings until 
the hour-an le, as shown by the hour- circle, coin- 
cides with that shown by the calculation. To make 
matters sure, let the be repeated until cor- 
rectness is obtained—i.e., until the sun retains ite 
tion in the centre of the field, when the declina- 
-circolo and hour-circle are set to the positions 


indicated by the almanac and calculation respect- - Pos. 110°25°, dist. 0°56", “ elongated only,“ 1879:66. 


ively. This operation may seem tedious when 
expressed in words, but is really less so when 
carried out in practice. 

The instrament having once been truly adjusted, 
nothing follows but to use it for actual observation. 
This, of course, is the most pleasurable amuse- 
ment. Our firat attempts at star-gazing must be 
made in the daylight. No closed observatory is 
required, but the telescope can be removed from 


On July 8, this year, I looked again at) Corone, 
with the following result: 1882, July 8. Tried 
» Coronx ; decidedly 1 with power 300, but 
not satisfactorily divided up to 850. I think it 
more difficult than Zeta Boötis.” Mr. Hall's dis- 


| tance for this latter star in 1878°35 was0 66. Iu 
i reference to jis 
Aug. 6. 
445, 550, best 550, distinctly separated; care- 


Boutis, I find the following: 1881. 


Saw i Boötis beautifully, with powers 


its cradle or attached at will; only the blue clear | fully estimated the position at 140°, not knowing 


sky above us. and the rich Ni carpet of 
Nature spread at our feet. ith this arrange- 
ment these can be seen distinctly in the full blaze 
of day, five out of the eight chief planets of the 
solar system—viz., Mercury, Venus, Mars, 
Jupiter, and Saturn, when above the horizon. 
All the first-magnitude stars, and Castor, Almach, 
Mizar, Algieba, and several more among the 
5 The only difficulty then is—how to find 

em 

For this purpose, then. let the declination circle 
be put to that of the body observed, suppose it to 


de Vega, the bright star in the Lyre. The hour- 


angle must then be computed as follows :— 


H. M. 8. 
Nearest hour (88y)......0scccccccees .. 10 0 0 
Error of watch (fast: ᷑ . : 2 10 
Greenwich mean time ........ . 9 57 50 
Acceleration of mean time on sidereul 
(see p. 478 Nautical Almanack) ...... 1 38 
Sidereal time at noon . . 18 8 425 
23 8 13 
Longitude W. — sub. ——— EE EEEE 12 1 
22 66 12 
Right ascension of Vega.—sub. ........ 18 32 50 
Hour-angle at 10ꝶk:·rr:ur· . 2 ꝶ:1VH 423 22 
Time elapsed since (say ))) 14 
Hour-angle at 10h. 11m. 4 37 22 


This hour-angle then being set on the hour- 
circle, the star Vega is in the field of view. 

It is needless to add, that such being the objects 
to be viewed in the day time, the starry heavens at 
night will shine forth to still greater advantage, 
and any newly-discovered comet can at once be 
recognised when its right ascension and declination 
are known. James Pearson, M.A., 

15th Wrangler, Trinity College, Cambridge, 

Fleetwood Vicarage, Sept. 21st. 


THE SPOTS ON JUPITER. 
_ {20563.]—THE following are the approximate 


E | times of transit of the great red spot and white 


equatoreal apot on Jupiter in October, 1882 :— 


Red White Red White 
Day. spot. spot. Day. spot. spot. 
h. h. h. h. 

1 17-2 14:2 17 10 4 13:8 
2 13:1 19:7 18 16:2 19:3 
3 18:9 15-4 19 12:1 15-0 
4 14:7 11:1 20 17:9 10:6 
5 20°6 16°6 21 13:7 16˙1 
6 16:4 12˙2 22 19°5 11˙8 
7 122 177 23 15˙3 17:3 
8 18:0 134 24 11:2 13-0 
9 138 189 25 17:0 18°5 
10 196 14°6* 26 12 8 14°1 
11 15:5 10:2 27 18:6 19 6 
12 11:3 15:8 28 14°5 15:3 
13 17˙1 11˙4 29 10:3 11:0 
14 130 169 30 16:1 16:5 
1ő 187 126 31 119 12-2 

16 146 181 Nov. 1 177 17˙71 


The two spots are in opposition on this day. 

+The spots are in conjanction. 

It should be noted that at intervals of 12 days 
the red spot (after 29 rotations) comes to the central 
meridian of Topine at nearly similar times, and 
that at intervals of 25 days the transits of the 
white epot (after 61 rotations) recur at about the 
same times as before. On alternate nights the red 
spot transits Ih. 38m. later, while the white spot is 
presented on the C.M. lh. 10m. later. 

I have found similar tests to the above very 
useful for my own purposes, and they may be of 
some assistance to others engaged in these obser- 


vations. 
Bristol, Sept. 22. W. F. Denning. 


nCORONÆ, u: BOOTIS. 


(20564.]—I can quite confirm M. Gaudibert’s 
experience in reference to these stars (letter 20490). 
in your last number. On referring to my notes, I 
find the following observations with my Cooke and 
Son’s equatoreal, 8in. aperture :— 

41882. May 10. Tried en Coronæ with all powers 
up to 880: all but divided with 880. Estimated 
position 300° or 1200 (I could not say which was 
the smaller star). Mer. Seabroke measured it in 
1879 with the 8lin. Alvan Clarke, at Rugby, thus: 


Burnham’s measure, pos. 1362“, dist. 0-68", 1874-41. 
Mom. R.A.S., Vol. 44, e 209. I seein a letter 
dated Aug. 18, 1880, in this journal, Mr. Barnbam 
states in regard to u Corona, ‘‘ that the result of 
my measures on five nights this year is distance 
0-46". George Hunt. 
Hopefield, Alleyn-park, West Dulwich, Sept. I“. 


P.S.—I sea in Afonthly Notices for February this 
year, Mr. Hall measured ps Boötis, in 1876, and 
again in 1879, with a distance. of 0°73", and Mr. 
Burnham in 1878 with a distance of 0°68". 


FLATS FOR REFLECTORS. 


'  [20565.]—Ma. Hors (20495, p. 37) says rightly 

that I could have said more I did; but I do 
not see that any good purpose would be served by 
such an explanation, From a mathematical point 
of view, the flat should be flat, I know ; bat I dv 
say that, practically, a curve of 600ft. radius or 
more, of a ectly good surface, will not produce 
an error visible under the highest powers, Ott. 
radius, of course, would bring the error into the 
region of actual 1 Mr. H. vill ssy 
rightly, that error is existing in a lees degree in the 
longer-focussed flat (7). Exactly, but we practical 
people say, the error is gone when it cannot be 
found. Now as to the sort of error a 10ft. radiu: 
would produce. I should expect an elongation of 
a star disc almost amounting to , a pair of wings. 
As Mr. H. says, ‘‘the irregularity of surface“ in 
plate-glase is its fault: the mode by which plate- 
glass is polished is enough to convineo any optician 
that no part can be perfect optically. 

Prismatique. 


MIRRORS OF REFLECTING TELE- 
SOOP 


{20566.]—I WII L attempt a ial reply to h 
letter (20494) of * L. L. L.”—a complete one wil 
need the consideration of someone more competent 


than myself. i 

The remark of Talley’s is meaningless, for th 
curves producing the least 3 aberration 
are inly conic sections. Most likely he jadged 
of the correctness of a curve by its effect, and & 
mere mathematical name was of very little cons- 

uence. A parabola is the only suitable saris 
tox the large mirror of either a Cassegrain, Gre 
rian, or Newtonian ; that is, if we require parii- 
el rays uniting freo from aberration. But if the 
amall mirror is spherical, their joint effect will need 
a variation from the parabola; in what way or to 
what extent, I cannotsay. I should have bt 
that the best way would be, to make the larg 
mirror correct first, and then correct the smali cue 
by it. If this were done, I do not think the small 
mirror would have a spherical curve. A parabolz 
would probably anewer better than a sphere for 
either Cassegrain or Gregorian. The vergent rays 
from the large speculum are sent couvergite. 
really, by the small mirror, but only in a very 
alight degree; they are very nearly parallel. & 
that, to a great extent, the same character of sor- 
face may be ses a for both mirrors. This mty 
indicate the mode of working required, only it mux 
de remembered, the parabola must not be ç: 
reached: but the test in combination will stor 
whan sufficient has been done. 

I have already replied to the query about tbe 
alteration due to the point of convergence being 
behind the large mirror. Can L. L. L.“ or 10) 
other contributor say whether Short’s large specit 
have been tested aud found truly parabolic’ He 
was very reticent about his method», and is gaid to 
have been master of one which gave a true pare, 
bola; but it is said the secret died with him. 
have seen it stated somewhere that he smashed bus 
best tools, when he had no longer any use fer 
them. Orderic Vital. 


ACHROMATISM OF EYEPIECE.—10 
“ow. G. P.“ 


120567 ]—Ie u W. G. P.” has not already er 
it, I think he would feel interested in reading the 
chapter on this subject in Carpenter's boo“ 10 
“The Microscope and its Uses. The subject ! 
simply and clearly dealt with, and the writer refer’ 
to the investigations of Boscovitch as the founds, 
tion of his treatment of it. Whether the works o! 
the latter author are obtainable in England L 00 


not know. 


BREAD—PORRIDGE. 
[20568.]—Is there any way of raising A 
without the use of yeast, and without asesof Y 
chemioal which would remain in the bre os!" 


P 


Serr. 29, 1882. 
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firing. I thought of using a little liquid ammonia 
fort. with the water which is used in mixing the 
dough. Would the ammonia be entirely dissipated 
in fring, and would bread so made be wholesome ? 

I ae aca 5 Ne insists Kr 
porridge being coo for a v ong time. 
the meal aad in this dintrict: tw roasted for some 
hours in of manufacture, and is seldom 
boiled more than ten minutes when used for 
porridge, and it seems pefectly cooked. 

I caa thoroughly endorse his remarks as to the 
care required in storing oatmeal. Careless storage 
is the reason the meal sold in the shops is so de- 
ficient in the true flavour of oatmeal. To those 
who want oatmeal porridge in perfection I say, 
| a few stones at a time direct from the miller, 
an it firmly into a stoneware-jar or hard- 
wood barrel, and keep covered up. If treated in 
this way it will keep good for six months, but if 
kept lying about in a bag it will lose its flavour in 
a few weeks. besides contracting a flavour from 
other ees it may ovome in contact with, I have 
used porridge sinc? I was a child, and would not 
went it on any acount, Bighlander. 


— — — 


HOW TO MAKE A DYNAMOMETER. 


[20569.] -A FEW years ago the Rev. Mr. Berthon 
brought this little instrument under the notice of 
the readers of the E. M.” ; but as a new genera- 
tion of readers will have sprang up since that time, 
perhaps a few remarks upon it may not be out of 


A dynamometer is a small instrament for the 
purpose of measuring the power of telescope eye- 
pieces. It is simple, and if carefully used very 
efficient, and it may be easily and cheaply con- 
stracted as follows: 

Take a piece of thin and fiat sheet-zinc or tin 
Nin. long and lin. wide (just twice the size of the 
sketch). Draw a line down the centre from end to 


300” PARTSOF AN INCH ` 


end, ead make a mark acroes this line 23in. from one 
end. Then cut out a long V whose apex is at this 
mark, and which will 2hin. long, and a jin. 
wide at the mouth. One-half must be cut upon 
each side of the central line. It is scarcely neces- 
sary to say that these measures must be made as 
5 as possible, and that the sides must be 


And now for the scale. Cut a piece of paper 
Ain. long by Jim. broad, and paste or gum it onthe 
xine along one side of the V, the edge of the paper 
coming up to the V, but not projecting over. 
Then mark the inches from the point to the mouth, 
and divide each inch into as many equal parts as 

ible. A rule with fine divisions must bo used 
or this Papae: such as a surveyor or architect 
has. I divided each inch of the one which I made 
into thirty parts, but some may be able to divide 
into forty or fifty. Let us suppose it is divided 
into thirty, then each division represents one 
three-hundredth part of an inch. Thus a wire 
Which will pass up, we will say, as far as No. 7, 
Would be seven three-hundredths of an inch thick, 
and one which will only just goin at the mouth 
would be seventy-five such parts, or a jin. in 
thickness, which we know to be correct. The V 
is ten times as long as it is wide. 

In order to use it. the telescope must first be 
focussed upon some distant object in order to get 
a image, and then directed towards the open 
aky. en the eye is removed s short distance 
trom the eyepiece, a bright little circle of light will 
beseen in the glass nearest the eye. Now, this 
little circle has to be measured, by being passed 
up the slit as far as it will go, if I may use the 
expression, without being cut into by the edges. 
This is done by placing the dynamometer upon the 
eye-glass, and moving it until the edges of the V 
just take in the circle of light. A band magnifier 
will be very useful to do this with, as it requires a 
little nicety. We will suppose the little diso of 
light measures fifteen three- hundredthsof an inch in 
dun , then the clear diameter of the object- glass 
m inches must be divided by this quantity, and the 
quotient gives the power required. If the object- 

lun be inches in aperture, then three 

vided by fifteen three- hundredths would be sixty. 
This would be the power of the eyepiece upon an 
object-glass of that focal length. Upon a longer 
gt of course, it would magnify more in propor- 


I hope our younger readers will be able to make 
one from these instructions, as I have no doubt it 
vill afford them pleasure to use it, and to know 
exactly what is the power of each eyepiece which 
they possess. Thos. K. Mellor. 


IMPROVED BIOYCLE-HEAD. 


[20570.]—I IxcLOSE sketch of a new and im- 
proved head for a bicycle which I have designed, 
and should much like to hear the opinion of your 

ractical readers concerning it. My object has 

n to design a, head which shall take off the 
vibration from the arms and hands as well as the 
body, and at the same time keep the machine 
pariccdls rigid. 


I propose to accomplish this by placing the head 
a spiral coil, spring, or springs; or a com- 
bination of coil and rubber springs. or upon rubber 
only. In orderto carry out this effectually, I have 
found it preferable to revert to the old-fashioned 
open head, which is again coming into public 
favour, placing a bridge across immediately above 
the wheel, and extending the forks (the upper 
of which is solid) upwards in a parallel line. The 
ion of forks above the bridge I make lin. in 
iameter for 2in. from bridge; the remainder I 
reduce to Jin. The head proper will consist of two 
tubes, connected by two bridges, and between 
which the centres will be placed, and the tubes 
fitting correctly that portion of the forks 2in. in 
len immediately above lower bridge, and the 
reduced portion of forks running through upper 
bridge, which it shall fit. Between reduced portion 
of forks and tubes there will be an annular space, 
into which I place the spiral or other spring—these 
springs taking a beariug upon the shoulders of 
forks, and carrying the weight of loose head by 
the upper prose. 

The head will, therefore, be free to fall and rise 
without having any other motion. A nut or key is 
provided at the top of forks, in order that spring 
may be adjusted to the weight of rider and tension 
taken off springs when out of use. The upper 

rtion to be surmounted by a neat cap, anda 
brace or plate should be pl down the front of 
head from bridge to bridge to prevent any liability 
to twist, and generally stiffen the head and add to 
its a ance. It will be necessary to leave an 
additional space of from fin. to lin. between wheel 
and backbone to allow of play of head. 

I feel confident that this head would be much 
easior riding than any existing machine, as it takes 
the vibration and jars direct from the front-wheel, 
and that if used in combination with indiarubber 
suspension or compression springs, there could be 
little further to be desired. B. Martin. 


u 


POPULAR SOIENOE LECTURES IN 
LONDON. 


[20571.]—Do the working men of London care 
as much for science, when popularly treated, as 
those of the Northern manufacturing towns, when 
they crowd to the penny lectures of the Gilchrist 
lecturers? The experiment is about to be tried at 
the Victoria Hall, Waterloo-road, in connection 
with the Friday Evening Temperance Demonstra- 
tion. The price of admission varies from a penny 
to sixpence in different parts of the house. The 
lectures ey planned are ‘‘ Telegrams, and How 
they Come, Mr. W. Lant Carpenter, on the 
29th inst.; The Dog as the Friend of Man,” by 
Mr. Arthur Nicols, F. G. S., on Oct. Gth, and “A 
Telescopic Visit to the Moon,” by Mr. Mattieu 
Williams, on Oct. 13th. If successful, it is hoped 
that they will be followed by more. 

One of the Committee. 


— UQU—ñ——— 


ELECTRIC LAMPS—DYNAMO- 
MACHINES, 


{20572.]|—I VENTURE to suggest the following as 
an improvement that may be made in the construc- 
tion of the lamp desc: ibed on page 32. 

T is a tube ‘see eke'ch), having acap C carrying 
the stiff wire R with the pae o piston) P. In 
T fite rather tightly a rod A, drilled out so as to let 
P fit tightly init. 


It will be seen that A is held up by the suction 
at P; attached to rod A is tbat part of the lamp 
shown at Fig. 2, page 33; this part should be of 
sufficient weight to make it fall gradually. 

The brake consists of an electro-magnet M; B 
the soft iron armature attached to the bent lever 
D E, working on the centre F ; the spiral spring S 


lies tension to the brake”; H is the rod of 
the holder of the bottom carbon; N N’ are the ter- 
minals connected with the electro-m t M. 

It will now be seen that the brake holds A; but 
when a current passes round M, B is attracted, 
and the brake loosening its hold, A descends, till 
the current that passes round is interrupted, when 
the brake clips A again. 

I think this suction gear will be eheaper and 
more reliable than the rack gear.“ I should 
like to make a comment on a sentence of E.’s ”— 
i.e., In the Siemens, Bürgin, or Gramme ma- 
chines, the wearing of the bearings may cause the 
bobbins to rub against the 
“ E.” mentioned this, for 
mens ” utterly ‘‘ smashed up through the bear- 
ings wearing, the armature being ground to pieces 
and through. I consider it a complete failure.“ 
Dynamo. 


és ap 


le pieces.” I am glad 
have known two ‘'Sie- 


THE ELECTERO-MAGNETIO UNIT OF 
POWER. 


20573.J—DR. SIEMENS, in his address to the 
British Association, proposes to add to the other 
electro-magnetic units, a new unit, tho Watt, 
to express the conception of power, and the quan- 
tity of power is estimated at 10’ C. G. S. 

he horse-power, or 746 Watts, would, there- 
fore, be 746 x 10° centimetre gramme seconds. 

Now, French engineers estimate the horse-power 
at 75 kilogrammetres per second ; or a horse- power 
would be 750 x 10‘ centimetre gramme seconds. 

Ia there not a mistake in the estimate of the 
Watt as being expressed in centimetre gramme 
seconds, instead of centimetre milligramme 
seconds ? Milverton. 


SECONDARY BATTERIES. 


[20574.)—As “O. F. E.” (20550, p. 67), asks for 
my opinion as to the relative merits of the simple 
Planté and the manifold derivatives from it, I may 
say that I see no reason to change the opinion I 
have often expreased, that if these lead secondary 
batteries ever come into any extended use (as to 
which I have great doubts), the Planté, and those 
nesrest to it in nature, will prove superior to those 
modifications as to which most noise has been 
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made. I have tried a great many different con- 
structions myself, having invented for myself most 
of the different forms recently patented; some of 
them I should no doubt have patented myeelf, 
with a view to possible developments; but I have 
so little belief in the real utility of secondary bat- 
teries, that I tried to work them out before patent- 
ing, and others have of course hit upon the same 
ideas, and appropriated them more quickly. 

I entiroly agree with Mr. Lancaster (47652, page 
70). I do not think, in practical working, more 
than 50 per cent. of the energy will be got out of 
them; and an “accumulator” which just doubles 
the cost of the article put into it, besides tho effect 
of ita own value and wear and tear, does not com- 
mend itself to me as a valuable agent. 

The great distinction betweon Plunté’s form and 
the various alleged improvements is that in the 
simple lead plate, couverted into peroxide and 
spongy lead, all the particles are in molecular con- 
tact, while in the others, the oxides or other sub- 
stances are merely held together mechanically. 

For experimental purposes, I have used the lead 
prepared for walls, but I think it is a mistake to 
use the metal too thin, except in such à form as 
the Meritens. Sigma. 


“A GLIMPSE THROUGH THE CORRI- 
DORS OF TIME.” 


(20575.]—Tnouan exceedingly obliged to“ Pau- 
gu)” for his notice in letter 29157, p. 328, Vol. 
XXXV., of my query in“ E. M.“, Juue 9, 1882, I 
stili feel a little mystified as to the reply. 

The “diminishing” alluded to in the ninth line 
of the question is simply the pith of my argument, 
if worth calling it so. According to every known 
or ordinary mechanical law, as friction diminishes 
velocity will gain. If, as the moon is more remote 
the tide is diminishing, the friction will do so, too. 
If, then, the friction of the tide impedes the diurnal 
rotation with most tide and so most friction—the 
diurnal period will be slowest, or day longest; aud 
inversely, with minimum tide and friction, the day 
will be Het, the opposite are the theorists’ 
views or announcements: Though the tide impedes 
rotation, the day, s. y they, is becoming longer as 
the moon retires and the tide disiinishis. It is not, 
to my mind, an exceedingly likely hypothesis the 
whole theory. Either the moon’s retiring, so form- 
ing a screw spiral in her convolute orbit, or the 
projection of ‘‘earth-moon’’ whatever from the 
globe the first original Laplaccian, Herscbelian, 
or even Cartesian hypothesia striking meas more 
possible as decidedly conforming more to processes 
of nature:—The matter forming earth and moon 
extending once to the orbit of the moon in nebulous 
condition, revolving in ons mouth, say; in cooling 
contracting to a central globe—the now solid and 
inhabited earth rotating more quickly while be- 
coming less in size. a ring being left: it, in cooling, 
collects or gravitates into a globe—the moon— 
maintaining one uniform position, distance, or 
velocity. Interest. 


VIOLIN SOUNDPOST. 


(20576.J—W THOTT pretending to understand the 
greater part of Fitdler’s’’ letter (20189, p. 16), 
headed string vibrations,“ bis chaltenpe to 
“N. E. G.” to make a violin without a soundpost 
against one of his, appears tu imply that that is a 
consummation devoutly to be wished. But the 
position of the souncipost has a great effect in regu- 
lating the tone and distributing the power evenly 
over the strings. 

Without geing to the trouble of shifting the 
soundpost, which is a tedious process. the effect of 
change of position may be tried by simply shifting 
the bridge, say, first exactly over the soundpost, 
then a little to right and left. Then further off, 
and right und left of that position, end so on. 

I would not advise anyone to tamper with a 
valuable instrument; but an ordinary one, if care- 
fully bandied, will take no harm, and this experi- 
ment will give some knowledge of the effect of the 
change of position, iu case iù should be wished to 
try the more elaborate process of shifting the 
soundpost about. Of course, cach time this is done 
the pressure of the strings must be removed. 

Captain Cuttle. 


SIEMENS’ SOFT-STEEL OR INGOT- 
IRON. 


(20577.|—WirH tbe view of assisting the fellow- 
readers who may be engaged hike myrelf in manu- 
factumug the above metal, I beg to der foliowing 
remarks on an expeditious chemical means of 
detecting presence of oxide of irou, aud absence 
of carbon, In a Siemens or Siemens-Sfartin bath of 
metal, aud its uses. It bas been proved that metal 
in Sieme us’ furnace begins to boil when carbon has 
been reduced to ab ut l per cent. (analyses mude 
by myself yielding 1 2. 116 110,125 &s.), aud 
silicon to about 02 per cent. (my auaiyses gave 
G25, 017, 020, Ke). Duwung the boil carbon is 
eliminated gs carbonic oxide, a hilat. last traces of 
#1:icon are removed by oxtuising nature of flame as 


ferrous silicate. Rapidity of boil depends largely 
on consistency of slag—the most basic slag being 
the most fluid, and, as a consequence, the more 
rapid is the boil; whilat with a more silicious slag, 
having a tendency to be more viscid or sluggish, 
there may be no appreciable metal-boil beyond a 
simmer here and there. Carbon is then eliminated 
extremely slowly, due to decreased temperature of 
metal under a thick” slag aud impeded access of 
oxygen to flame. Between the two extremes of 
very fluid aud very viscid there are many grades 
of slags, and as rute of ‘‘ boil” varies with each, 
it is diflicult, if uot sometimes impossible, to tell 
by appearance of the ‘boil’? when practically 
whole of carbon has been eliminated. Time of 
duration of boil, for same reason, it wiil be seen, is 
not to be relied on. A sample of metal taken at 
intervals and broken cold gives a better indication ; 
but this is often fullacious, much depending on 
presence of silicon and occluded carbonic oxide, 
both tending to cause brittleness with a given 
carbon, and both varying in quantity with kiud of 
nee I have repeatedly confirmed this by experi- 
ment. 

The following test, however, I have found to be 
always reliable, based on the fact that as long as 
an appreciable amount of carbon remains (14 per 
cent. and upwards), a solution of Igrm. in dcc., 
nitric acid shows a distiuct brown tint, whilst 
when carbon is practically eliminated, the brown 
colour is replaced by yellowish green, which be- 
comes more distinctly green as last traces of carbon 
disappear. Samples of metal are taken from fur- 
nace at intervals. When a semple stands several 
blows on anvil without fying to pieces, it is drilled, 
aud ‘lgrm. of drillings w-iged out, 5ce. nitric acid 
(strength, I fuming acid 10 l water) added in dry 
test-tube, then heated gradually to boiling, over 
sand-bath, until brown fumes first appearing are 
followed by white (generally 2—3 minutes). Cool 
tube by insertion iu beaker of water, aud pour 
solution into a narrow test-tube for comparison. 
Solution may now be diluted with water or com- 
pared in original acid solution. II it is still brown 
in tint take another sample in 20 minutes and treat 
similarly. When the solution begins to assume 
yellowish-green tint (carbon under 135 per cent.), 
take next eample iu 10—15 minutes. Green colour 
will now be more decided (carbon 10). Next 
samples may be taken every 10 or 12 minutes until 
green colour is satisfactory, and last traces of carbon 
are removed as required. Without any further 
tests, mechanical or otherwise, ferro-manganese can 
be added and metal tapped. The resulting ingot 
metal, having taken up some carbon from ferro- 
manganese used, gives a brown-coloured solution, 
if above ‘14 per cent. carbon, but yelluwish-green 
below 135, the tint varying somewhat according tu 
time ferro-munganese has been allowed to remain 
in furnace. 

The method I adopt in making soft steel or ingot- 
iron having a very regular carbon is to make a 
standard solution as above from a metal having the 
yellowish-green colour distinct. Dilute to certain 
point considered best for comparison. This is used 
as a guide, showing limit of green colour, to which 
samples must be taken before adding ferro-manga- 
nese. Should the last test sample pive a rather 
greener tint than my standard solution, 4 or 5 
pounds extra ferro-manginese are added. By this 
means uniferm results in carbou and manganese can 
be secured in the ingot metal. 

As samples become a more decided green in tint, 
they are found to be tougher when cold, and in 
fracture more fibrous, like wrought tron; all are 
however, redshort. The green tiut is due to dif- 
fused ferrous oxide (FeO) which begins to be ab- 
sorbed when carbon is practically eliminated. If 
a little scale (FeO + FeO, lay: rs) in powder be 
boiled in the nitric acid test solution of a metal 
having lö carbon, and ordinarily giving a brown 
solution—a yellowish green tinted solution results. 
I have fouud also that when metal has been well 
rabbled, and asmple gives a decided yellowish 
green tint, the silicon is eliminated as completely 
as possible (002, trace, 006, 001, 003); therefore, 
when this tint appears, both is refined as far as 
practicable, and, beyond this, metal tends to 
deteriorate owing to absorption of FeO; latter has 
to be removed by an additional quuntity of man- 
ganese. 

First use of the test, then, is to show when all 
carbon is eliminated, and exact condition of bath 
before tapping. An ingot metal containing auy 
given carbon can then be made by proper addition 
of manganese alloy containing known quantity of 
this element. 

Another practical use of the test is that by prac- 
tice (from comparison with standard solutions of 
different grren tints) we may roughly estimate in 
every sample the relative amount of FeO absorbed 
in bath, and from this judge quantity of munganese 
to be added to reduce 1t aud make metal free from 
redehortness. For ordinary brown solutions, & per 
cent. metollic mangavese is sufficient, even if it 
remains in thy furnace 15 to 17 muutes before 
tappiug. When just yellowish-green 85 per cant. ; 
but if solution has no yellowish tint, but is dis- 
tiuctly green, 9 per cent. to 1{ per cent. must be 


added, according to depth of green tint, in order to 
make metal work equally well hot. The writer is 
endeavouring to arrange a standard series of 
age egos nred solutions, showing approximately 

or given weight of iron the quantity of FeO 
absorbed. 

A third use of the green solution, and one 
which I have found very valuable in certain 
cases, is to distinguish quickly between ordi- 
n wrought iron (i.e. puidied iron) and the 
milder kinds of steel or ingot iron. One ma 
test to the file and work mechanically as soft 
as the other; but, whilst mild steela, or that ingot- 
iron produced by a fusion process, gives under 
above test a brown solution, or, at most, inclining 
to yellowioh- green; wrought iron, or that iron not 
made by a fusion process (as Swedish bar-iron, 
Staffordshire bars, &.) gives a decided green tint 
(usually light iu strength, but uumistakably green), 
and one very readily distingui-hed. It somewhat 
resembles the second sample after first yellowish- 
green solution taken from Siemens’ bath of metal 
before adding ferro-munganree. In the ingot of 
any mild steel or ingot-iron in market I have never 
obtained this tinted solution. 

Most wrought irons can he readily distinguished 
from mild steels by simply dissolving 1 grm. in the 
cold acid. They usually show a tolerably clear 
decided green colour in the cold, whilst mild steels 
have a brownish flocculent precipivate in the solu- 
tion, and never give such s decided green colour. 

Ern. W. Harvey, A. R. S. M. 

September 20. 


CROWN GLASS ACHROMAT ISM. 


[20578 J—Ts „“ W. G P.“ ip 66) certain that 
t Prismatique “ rushed icto priut’’ in ignorance 
of the historical facta on the subject? I trow not. 
I believe that the statement that focal length, 
irrespective of form, is the ouly factor in achroma - 
tism, is not borne out in practice. I bave it from 
good authority that cne at least of our leading 
makers obtains almost perfect achromatism by the 
form he uses. Again, I feel sure, from my own ex- 
perience, that practically some combinations that I 
have read of were impossibla to test for achroma- 
ticity. So much for ihe books. While touching 
upon this subject, I will, as sorn as I can get a 
practical idea from W. G. P.'s’’ articles, con- 
struct a set of lenses, and publish results. What 
is wanted is foci, size, kind of glass, position, and 
reparation. I Vill say tbat the construction of a 
set of lenses to do whit is wauted would be pre- 
fernble to a thousand paves devoted to elaborate 
argument in favour of the form proposed, however 
much the mathematical substructure may apperr to 
support it. A few experiments will soon prove the 
practicability (or otherwise) of the scheme. 

Prismatique. 


(20579 ]J—I ax not a little surprised that your 
able writer, ©“ W. G. P.,“ should consider the 
short note (29515) an a quste reply to ‘‘ Pris- 
matique.” I would not lke to use u discourteous 
expression; but I wiu say, most euiphatically, that 
a clever practical artist, such as Prismatique”’ 
evidently is, has probably forgotten more about 
what is, and whar 13 not, tik-ly to be an achro- 
matic combination than theorists like W. G. P.” 
or myself can know, or can be expected to know. 
Į consider his opinion is worth more than columns 
of theory. If“ W. G. P.” had had the advantage 
of an Occasional correspondence with him, he 
would know that Prisnatiqus’? would be the 
last to assert thet achromstr-m did not depend on 
the form of the leus, even beyond its mere spherical 
outline. 

All that W. G. P.” has hitherto written has 
failed to alter, in the slightest degree, my con- 
viction that perfect achrematism, in such an 
arrangement, is not attaina le. I may be wrong; 
but am content to wait uutil expertment confirms 
or disproves my views. I cauu-t persuade myself 
to belheve that a shallow crown leus can exert as 
much dispersive activou as a Jecpoonvex oue, 

The last article of W. G P.“ ou the achro- 
matism of eyepitces is a ver) iut-restiug one, and 
is, I am glad tu observe, a foreruuuer of others of 
similar character. 

In conclusion, I may remark that “ Pris- 
matique” is well able to hold his owu, and will 
doubtless have souething to bay im reply to 
„W. G. P.“ Tshowd not have deemed it neces- 
sary to notice this su j-et, hid it not been that 
„ Prismatique’s’” practical Opinion was given in 
compliance with my reyurcet. 

Sept. 25 O:deric Vital. 


“HARD LABOUR” MADE USEFUL. 


(2058) ]—Sucn is the title of aa article in the 
Daily News for Sept. 23. Is speaks of the sug- 
gestion as coumy trom Aieri, and gives a few 
figures which mey b+ lutercstiug When presented in 
a slightly diffsient fonn. 

We are told ther ‘the tread nill at Worcester 
gaol has a circumfersncs of 15t:., aud a prisoner 
at work upou it is under the necessity of exerting 


Sarr. 29, 1882. 
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his muscles to an extent equivalent to the raising 
of his body rather more than 30ft. per minute. An 
unlucky wight who finds himself upon the tread- 
wheel at Manchester, will find it just upon 20ft. 
all round the wheel, and the ascent per minute 
will be very nearly 40ft. The time during which 
prisoners are kept at work varies considerably. 
One prison will taka 185 minutes of ascending to 
be a day’s work, with a total ascent of 7, 200ft. 
Another will take six hours out of a prisoner, in 
the course of which he will hive been forced to do 
what is equivalent to cliinbing up over 12.852 ft. 

If we take the mean of these last numbers, we 
have 10,000ft.. as the distance a man on the 
treadmill may be supposed to lift his own weight 
daily. Take his weight at 1501h., and we have 
1,500,000 foot- pounds as his day’s work, which is 
about equal to one horre- power exerted for 45 
minutes. The force of 32 men, therefore, if stored 
up, would give one horse-power continuously for 
24 hours, or, taking off 50 per cent. for loes, every 
32 men in the prison would take the place of a ono- 
horse (indicated) steam-engine, for any sach 
purpose as electric lighting, flour-grinding, &c., 
where power was required for 12 hours daily. The 
actual work done by one man in a minute varies 
from 150lb. lifted 30ft. to the same lifted 40ft. 
This gives 4,500 to 6 000 foot-ponnds, or, roughly 

king, one-sixth to one-eighth of a horse- 
power (33.000 foot-pounds per minute), with 
allowance for friction. 

The writer of the article, or hie American in- 

iration, appears to be in difficulty how to make 

e work useful. and yet make each contribute his 
due quota. . The Commissioners of Prisons are 
quoted as believing that no ingenuity of 
mechanism would obviate the ehirking of a fair 
share of labour by the idlers, if any considerable 
number were combined.” By the storing-up 
principle, each man could have his number of foot- 
pounds per diem assigned to him by the governor 
or the medico, just as easily as hie daily rations or 
physic, and the power stored up could ba brought 
into use after working hours,” with, of course, 
the inevitable losses d- pendent on the efticiency ” 
of the machinery employed. 

Ploni Almoni. 


— — 


LEGAL REPLIES. 


(20581.J~—Titne DERDS - CoprhHOTLID (17998).— 
The querist ia undoubted'y entitled to the deeds, 
aud he should make a demand for them upon the 
wrsoa in whose possession they now are, and 
which demand might as well be in writing, and a 
copy kept. If ths holder refuses to give tham up, 
an action should be brought against him in the 
eunty-court for wrongfuily detaining the deede, 
with damages tor their detention. 


be issued on pryment of the usual fees: but the 


deede detained abould be accurately described in the 


particulars of claiin. 


MEDICINE. - Lrerxsr (18027).—T do not know of 
any license bein: nens ry to enable a person to 
tell an ointment undar bis own nome as the maker, 
nor need it herevistered at Apothecaries’ Hall. But. 
of course, it will not be a patent medicine, and 
anyone else can make aud sell the sume pre- 
patation. 

ComPANY. —LTaABTLIty (48029). — Unless the com- 
muy is really“ Limited.“ and is so described in its 
t'la, ths result would be thut, although as regards 
each other and the company. the liabilities of 
members would be limited to the amount of their 
bares: yet, as conrarus creditors, they would be 
responsible to contribute more than this, in the 
‘ame Way as are partners, to p y debts, whatever 
may be arrang+ upon between themselves. 


CoprHorp.—LrEase (48935 .—By copyhold is 
Meaut that the land ia held by copy of the court- 
roli of the manor. This was origiunlly a servile 
tenure, but it has gredually become much the 
tams as a freehold, and by recent statutes either 
the landlord or the tenant cen obtain the enfran- 
edisement of the land npon terms, and thus make 
t really a freehold. A lease is merely the letting 
of land for a term of years, and the lessee is, in 
‘aw, bat the tenant of the owner of the land. The 
teult is, of er urte, that wh-n that term expires the 
Dr session of the land or house returns to the freee 
holder, who has all along bren the legal owner 
of the property, although for a time he parted 
with the possession. 

5 Fred Wotherfield, Solicitor. 

2 Gresham-buildiozs Cruidhall. 


EXAMINATION OF MALT — S80APS— 
MAGNETIC SANOS—ANALYSIS OF 
POTASSIUM CHROMATES, 


(20582,)—Wirn regard to the examination of 
malt, for the determination of the contained Ruger 
aod dextrine, Mr E S Beaven’a letter (No. 20511, 
Pere 39) raires an interesting point. In the 
example he gives, however, I find that there is 
nothing inconsistent in the nse of the factor 0:08, 
and the consequent assumption of the presence of 


This may he 
m the form of an ordinary summons, which will 


maltose rather than glucose. Mr. Beaven found 
that a wort containing 22:9 grammes of solid 
matter per 100cc., when diluted with water to ten 
times its original volume (= 0229 grammes ex- 
tractin Ie.) had a reducing power such thut 5°7dcc. 
decolorised 10cc. of Fehling's solution, while after 
boiling for two hours with dilute acid only 2'40ec. 
of the dilute wort was required. Nov, 5°75ce. con- 
tained 6 75 x 0229 = -132675 gramme of solid 
matter. The sugar in this was 0 050 gramme if 
consisting of glucose, or 0'080 if maltose. Hence the 
dry extract contains (as stated by Mc. Beaven) 38 
per cent. of glucose, or Gl per cent, of maltose. 
Now, by two hours’ boiling with acid, the maltose 
originally present would be more or less completely 


converted into glucose, whereas Mr. Beaven assumes 
it to remain unchanged. By taking the precautions 


recommended by J. Belcher, complete con- 


version may be pretty well insured, but in the 


case in point we can only % that the change was 


complete, and it is probable that four fifths, if not 


vine tenths, of the maltose would be converted. 


Assuming, a8 we are compelled to do, that the 
whole is transformed, the 38 per cent. of reducing 


power would be raised in the proportion of 8 to 5, 


or, in other words, the wort extract, after treating 
cent of glucose 
But, the total reducing 
power after conversion corresponds to a coutent of 
r cent. is due 
to glucose produced from the dextrine ; and, as 10 
parts of glucose are formed from 9 of dextrine, the 


with acid, would contain 61 per 
derived from the maltose. 


93 per cent. of glucose. Hence, 32 


original extract contained 288 per cent. of dex- 
trine. 


The following are the relative proportions of the 
leading constituents of the wort-extract on the 
respective assumptions that the sugar is maltose 


and glucose: 


Old view: Modern view: 
the sugar is the sugar 
glucose. is maltose. 
Per cent. Per cent. 
Sugar eeveevea ee eee 0 38 0 61:0 
Dertrines s 49 5 25˙8 
Albuminoids, ash, &a. 12:5 10˙2 
100 0 100 0 


For technical purposes, the statement in the 


second view is substantially correct ; but we are far 


from knowing all about the carbo-hydrates pro- 
duced by the transformations of starch, and it 
must not be considered that maltose aud “dex. 
trine ” are strictly the only bodies formed. At the 
same time, it seems to be pretty conclusively shown 
that grape-sugar or giucose does not exist in worts, 
and, almost certainly, that maltose is the ouly 
sugur therein contained. 

t Soaps” (query 4802, page 75) are apt to con- 
tain numerous impurities, the detection and esti- 
mation of which is a somewhat long and compli- 
cated matter. The best mode of operating is to 
commence by dissolving a weighed quantity (say 
10 grammes) of the soap in hot rectited spirit. 
filtering boiling hot. and washing the residue with 
hot spirit. The insoluble residue is dried at 100 C., 
weighed, and boiled with water. Any matter left 
insoluble may consist of sand, clay, steatite, heavy 
apar, gypsum, alumina, bone-ash, carbonate of 
calcium, colouring matters, &c. Of these, all but 
the first four will dissolves in hydrochloric acid. 
The aqueous liquid filtered from these insoluble 
matters may contain gelatin, starch, alkaline car- 
bonutes, sulphates, borates, and silicates. The 
alcoholic solution of the soap should be treated 
with a current of carbonic acid gas to saturation, 
and is then filtered if necessary. Any precipitate 
consists of K,CO,, or Na,CQO,. produced from the 
free alkali of the soap, aud the quantity can be 
ascertained by titrating the precipitate with deci- 
normal acid. The filtrate should be diluted with 
water, and evaporated to expel ths alcohol. It is 
transferred to a suitable vessel, and staudard acid 
added in mod-rate excess, agitating thoroughly all 
the time, and noting the quantity of acid used. 
The fatty acids separate as an oily layer, which 
will also contain auy mineral oil, resin, carbolic or 
cresviic acid, thy mo), &c., which may have been 
contained in the original soap. The aqueous liquid 
separated from the fatty acids ia titrated with stan- 
dard alkali, and the amount used is deducted from the 
measure of acid previously used. The remainder 
is the measure of standard acid equivalent to the 
alkali combined with the fatty and resin acids of the 
soap. Each lee. of normal acid thus utilis- d is 
equivalent to 0:017 grumme K,O, or to 0031 
gramme Na:O in the soap operated upon 
W. H. B.“ will tind fuller details of the method 
of analysing soap in Commerial Organic Analy- 
sis,“ Volume II, pages 240 to 256. 

I am obliged to Au Old Colonial” (p. 71) for 
calliog my attention to the recent patent of Mr. G 
Scott for utilising titaniferous “ magnetic sands“ 
in the manufacture of spiegeleisen and ferro-man- 
ganese. The patentee appears to prefer these sands 
to granulated metallic iron because he thereby saves 
the cost of producing the latter. But if that is all, 
why not use powdered hematite, which would be 
much richer in iron than the titaniferous sand? I 


note that the magnetic sand is to be mixed with 
oxide of muuganere and carbon, and the mixture 
heated in plumbago crucibles to a ‘ temperature 
sufficient to effect the fusion of the mixture.“ Just 
so: but how is thst going to be attained? If the 
patentee reduces the titanium along with tbe iron 
and manganese he will obtain an alloy very different 
from spivgeleisen or ferro-mauganese, and if he 
doesn’t get it reduced, how is he going 
to fuse the refractory titanic oxide? He 
does not appear to mix any flux with his 
materials, though he places some on the top. What, 
then, is going to become of the TiO.. SiOx, Al- O, 
MgO, CaO present in the ores used? By great 
good luck he may obtain a slag fusible at a high 
temperature, but to insare this he must arrange to 
have but a very moderate proportion of titanium, 
and to effect this it will be necessary to add a 
considerable quantity of lime, clay, Ke. This 
makes the operation iuto one analogous to the pro- 
duction of iron in the blast-furnace, only it is 
effected in the far more expensive way of melting 
in crucibles. Spieg-leisen aud ferro-manganese are 
made regularly and easily iu the blast-furnaces, 
each furnace turning out hundreds of tons weekly. 
How con the patentee hope to compete with this 
process by any operation in crucibles, even sup- 
posing that the titanium occasions no difficulty. 
On the other hand, if be attempts to smelt his 
bricks in a blast-furnace he will give the furnace 
incurable indigestion in a very short time, and pro- 
bably little short of taking it down will sutfice to 
restore it to a useful condition. What is the use 
of attempting to overcome the difficulties con- 
nected with tae smelting of titanic iron saud, when 
there are other and purer ores of iron to bs had at 
as low or a lower pica? If titanium conferred 
any valuable property on the meta! produced it 
would be a different thing: but under the actual 
conditions the utilisation of the sand is a day- 
dream which hus been experienced by numerous 
tnetallurgists. and always left them heavier at 
heart and lighter in pocket. 

The query headed ** Testa’? (No. 47714), relating 
to the estimation of potash in the chromate and 
bichromate, has been fully replied to by other 
correspoudents, but it is possible the querist would 
find the following comparatively simple method 
answer his purpose. Mix the finely-powdered 
chromate intimately with two or three times its 
weight cf oxalic acid. Cover the crucible closely, 
and ignite st a modernte red beat. There will 
remain a mixture of Cr,O, aud K. CO. On boiling 
with water the latter wul be dissolved, and the 
K,O therein contained muy be determined by 
titrating the solution with standard neid. One 
source of error is the tendency of the Cr, Os to 
reoxidise towards the end of the ignition. This 
may be avouled by passing en current of bydrogen 
or coal-gas during the operation, The other source 
of error is tbe liability of the CO,; to retain 
alkali. Thie may be iv a great measure corrected 
by treating the product of the ignition with a 
moderate excess of standard acid, aud titrating 
back to the neutral point with alkali. Of course, 
the process on'y gives the total alkali existing as 
chromate. Any sulphates are ignored, anu if it be 
desired to asceatein Whether tue alxali is wholly 
potash, the liquid after titration must be treated 
with platinie chloride in the usual way. 

She flibid, Sept. 23rd. Alfred H. Allen. 


THE RECENT RAILWAY ACCIDENTS 
AND CONTINUOUS BRAKES. 


[20553.]— Your interesting article. A Practical 
Test of the Rival Brakes, p. 511 of last volume, 
dealt fu'ly with the circumstances attending the 
accidenta which occurred at Ely and Werriugton 
Juuction, und conelusively proved the advantage of 
automutic contiuuous brakes, aud the worthless- 
ners Of those which are non-automatic. Since that 
time two other accidents have takun place, the 
results of which are important. 

Ou the 25th of August, an express train from 
Moscow to St. Petersburg, ou the Nicolai railway, 
when running at full speed, met with a serious 
accident about tive mils frou: Kicen station. The 
engine aud the three front vehicles, without any 
warning, left the rails, ran down the embankment, 
aud turned completely over. Very fortunately, 
the triin was titted throughout with the Westing- 
house automatic brake, which instantly applied 
itself, and brought two of the carriages sately to 
rest upon the embankment, although off the rails, 
while the rear portion of the tratn was actually 
stopped upon the line in 45 vards, without any 
telescoping of the vehicles. The company’s ser- 
vants and seven passengers were Injured, but it is 
the decided opinou of the officisly that the prompt 
automatic action of the coutinuous brake alone 
prevented the consequences from being of the most 
fatal churac'er. 

A terrible accident took place on Sunday evening, 
the third of Se, tember, near the village of Hug- 
stutten, a station ou the Baden State railways, 
between Colmar and Freiburg. 

A return excursion train from Freiburg to 
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Colmar and Minster, consisting of engine and 26 
carriages, containing a very large number of pas- 
sengers it is stated between 1,200 and 1,500), was 
5 down an incline, at a high rate of speed, 
nesr Hugatetten, when the engine left the rails 
and ran down the embankment: 20 of the car- 
riages were telescoped,’’ and more or less 
smashed and damaged, the / hris being piled up in 
enormous heaps. The wreck was so great that at 
present the exact cause of the accident has not 
been discovered, but there is good season to believe 
that the engine was of a type quite unsuited to 
running at such high speed, especially over per- 
manenut-way stated to have been not in the best of 
condition. Be this as it may, we bave before us the 
result that no fewer than 72 passengers were killed, or 
have since died from the injuries received, and that 
more than a hundred others were very seriously 
injured. We have also the fact that the train was 
sent out with insuficient and inadequate hand- 
brakes, these, of course, the brakesman had no 
time to epply. 

Had this train, like those at Ely and upon the 
Nicolai Railway, been fitted with the Westinghouse 
brako, there is no doubt that it would have been 
brought safely to rest without any piling up” or 
** telescoping of carriages, and that the lives of 
seventy-two persons would thus have been saved. 

Tho Board of Trade report upon the collision 
which cocurred on the 28th of July, near Balado 
Station, of the North British Railway, has just 
been issued, 

It will be remembered that in this case the 3.20 
p.m. passenger train from Milnathort to Glasgow 
was proceeding on its journey, after having stopped 
at Balado, when it was run into by a following 
train, which consisted only of an engine, tender, 
and „ The PETA due to the 

vor o goods neglecting to keep a proper 
look-out; but it will be seen that if the. block 
system had been in operation an interval of space 
would have been maintained between the trains, 
and the accident could not have occurred. The 
signal arrangements are, indeed, very defective at 
Balado, as there are no /ome or startin, signals, 
the only protection being a distant signal in each 


direction. 
The passenger train had the Westinghouse brake, 
aud General Hutchinson reports :— 


% The automatio brake with which the passenger 
train was fitted appears to have done good service. 
The train was severed into two portions, between 
the second and third vehicles, by the force of the 
collision, and the guard in the rear van having been 
knocked down, it is moat probable that the rear 
part would have run into the front part and pro- 
duced a second oollision, had not the automatic 
action, brought into play by the severance of the 
. promptly stopped the rear portion.“ 

The North British Railway Company deserves 
great credit for the way in which it has adopted 
and fitted continuous brakes; but it is to be hoped 
that it will turn its attention to the providing of 
the block system over its whole system. 

Olement E. Stretton. 

Saxe Coburg-street, Leicester, Sept. 23. 


RAILWAY SIGNALS. 
(20584.|—INn answer to Mr. Stooke, 20520, the 
t‘ step” he proposes taking is in perfect consonance 
with my wishes, and I shall be most happy to abide 
by the decision of Mr. Stretton. A. Manock. 


CHEMISTRY FOR ENGINEERS. 


(20085.]—Many thanks to Mr. Robinson for 
noticing my letter. I have not got a laboratory I 
am afraid; but as I have managed without one in 
the qualitative analysis of metallic solutions, I 
_ thought I might do eo in the more complicated 

processes to which I aspire. 

I have test-tubes, mortar, spirit-lamp, retort, 
and stand blowpipe, and the contents of a Statham's 
guinea chemical chest, and the following reagents : 
nitric, sulphuric, hydrochloric, and hydrosulphuric 
acids; ammonia, ammonic-chloride, carbonate, 
sulphide, and oxalate, caustic potash, iodide of 
potassium, sulphate of zinc. What more would I 
require? The gunmetal would be the only article 
requiring exact analysis. A qualitative and very 
roughly approximate quantitative analysis would 
suflice for white-lead, oils, &c. I have a micro- 
scope. Glatton. 


OIL ON TROUBLED WATERS. 


[20586.]—W nex in the country some days since, 
there was a quantity of water remained. after a 
heavy rain, on the side of the road, extending per- 
hapa, to, the length of looft., and several fect 

road. ie wind being high, a very large ripple 
travolled from one snd to the other of it. oe 

It occurred to me directly that if oil is said to 
atill the waves, the same effect must be produced 
ou a smail scale on the little pond before me. I. 
therefore, dropped three or four drops of olive oil 
on tho end from which the wind was blowing. the 
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oil did not spread on the surface, but retained its 
globular form. I then dropped the same quantity 
of petroleum. This spreading, instantly produced 
a perfectly smooth surface, which was blown along 
gradually from one end to the other of the water, 
without alteration of its smoothness. The fresh 
ripples, as they were formed behind, disappearing 
as soon as they came up to this smooth surface. 
Can any of ours suggest an explanation of this 
action 

I have always supposed a wave once formed, 
extended itself until the amount of power which 
created it, expanded until the wave me to us 
invisible, and so determined was this action that 
two waves could not interfere with each other’s 
course. ‘his is illustrated when two stones are 
thrown at the same moment into water, the circles 
produced beautifully interweaving, passing 
through each other without change of form. 

In the above case why does the ri pple cease 4 


A COMPARISON BETWEEN TAYLOR'S 
AND NORTHOOTT’S LATHES, AND A 
SUGGESTION FOR COMBINING THEIR 
RESPECTIVE ADVANTAGES. 


(20587.]—Now that we are reading an interesting 
series of articles on The Production of Looped 
Figures by Gearing,” and that at least two of your 
correspondents besides myself are interested in the 
subject, I hope I may be successful in my desire to 
raise a discussion upon this system, which I think, 
with J. L.,“ has been too much overlooked. 

First, however, I should like to ask our good 
friend, J. L.,” to tell us whether he means Vue 
loops, or only waves more or less deep. I know 
that all waves become loops when continued to the 
centre; but on page 583. at the bottom of the 
middle column, we read, we can also now get 

. refer to P, and find eight true loops, the line 
crossing itself each time. Now, I do not see how 
these could be produced by the apparatus he is 
describing, for it appears to me that to trace such 
curves with this apparatus ıt would be necessary 
for the mandrel to stop and turn backwards eight 
times in the revolution. I find no such loops as 
those at P in the examples given in The Lathe 
and its Uses, as showing what can be done in 
Taylor's lathe. 

he chief advantages of Taylor's system are, as 
explained by J. L.,“ the celerity with which the 
tterns are produces and the great multiplicity of 
gures and forms obtainable by a comparatively 
simple and easily-constructed apparatus. Its dis- 
advantage is that only work not requiring the 
support of the back centre can be manipulated. 

I e special advantage of Northcott’s system over 
Taylor’s is, that while producing all the eame 
figures as the former, it will cut them of any length 
the lathe will take in and will turn—not only work 
of irregular transverse section, but of irregular 
logitudinal section also. Its disadvantage is (I 
speak ander correction) that the friction of the 
saddle -slide, being naturally much greater than 
that of a rocking headstock, obliges it to be used at 
a much slower speed, so that when working upon 
wood with more than one oscillation per revolu- 
tion, the work must be done with cutters and 
drills, instead of the fixed tool 

I should suppose that an oval in wood might be 
turned in Taylor's lathe by the rocking head and 
a fixed tool, but that in Northcott’s it could not be 
produced in any material that requires a quicker 
speed than iron, without the help of cutters. 

I desire now to submit for the opinion of my 
fellow readers a plan which I think combines most 
of the advantages of both systems. I propose to 
remove the slide-rest from the saddle-shde of 
Northcott’s lathe, and to fix in ita place by means 
of points, the socket of an «rnamental turoing 
slide-reat, which socket should be made to rock 
on the points by means of an adjustable con- 
necting-rod between the top of the socket and s 
crank-pin or cam. ‘The waves would now be pro- 
duced by the rocking slide-rest, which would be 
even lighter to move than a headstock, and the 
pattern could be produced at any part of the 
lathe-bed. I think we should thus secure the 
chief advantages of both systems, and I should 
expect to be able to turn an oval column in wood 
by fixed tools the whole leagth of the lathe. 

September 23. F. A. M. 


COLOUR. 


(20588.]—As a contribution towards the discus- 
sion of this subject, allow we to describe two pieces 
of apparatus by means of which many instructive 
experiments can be made iu the aualysi: and com- 
bination of colours. I constructed them when 
studying the subject many years ago, aud I am 
not aware that the same a:rangemeuts have been 
used by anyone else. 

The firs: is a combination f the spectroscope 
with the pylanscope. The spectroscope is of the 
usual coustracticn, with the addition of aa ar- 
rangement whereby the slit can be replaced bya 


wide aperture at least as deep as the length of the 

slit. The polariscope is placed behind the spectro. 

scope, between the prism and the eye. The polariser 

is a thin prism of Iceland spar placed with its re- 

3 edge at right angles to the spectroscope 

slit. is forms two images of the spectrum, 

which slightly overlap, the bands of colour being 

continuous through both. When the wide aper- 

ture is substituted for the slit, of course two over. 

lapping images of it are seen, which are colourle 
except where the two opposite edges are fringed 
with prismatic colours; these fringes, however, do 
not interfere with the purpose of the instrument. 
The analyser and eyepiece is a rotatable Nicol 
prism, which at each quarter revolution extin- 
guishes one or other of the images. There is als, 
between the polariser and the analyser, a provision 
for inserting one or more thin A aoe of a doubly 
55 crystal, so that they also may de rotated 
(separately from the analyser) on the axis of visor. 
In using the instrument, the slit end should be 
directed towards the clear sky, a bright cloud, cra 
sheet of white paper illuminated by sunlight; in 
fact, any source of light that will give the wida 
aperture an even and brightly lighted chite field 
of view. The following are some of the expen- 
ments which may be performed with this app- 
ratus. 


1. Dovstxe Anarysis OF WETrR Licut.—Whea 
the analyser is in one of the positions in which it 
allows only one image of the wide aperture to t: 
seen, insert a very thin plate of a doubly refract- 
tr aay, mica or gypsum ; the other imare 
will then become visible, and both images will & 
coloured. On sono the thin plate, certam 
positions will be found in which the colour is 
strongest. The two images are of different colour, 
most strongly contrasted. They are also compi- 
mentary. The mixture of the two is white (assem 
where they overlap): each is white minus the otber 
If the slit be now substituted for the wide spz. 
ture, we see three spectra; the two outer or: 
composed of various bands of colour separated by 
dark spaces, being those of the two colours, and t: 
central one being that of white light; and this lu: 
is formed by the overlapping of the other two. T: 
show distinctly that these two outer spectra s: 
complementary, let the slit be shortened until ts» 
central spectrum disappears, leaving the other t»: 
just touching at their inner edges. It will then! 
distinctly seen that the dark spaces of each a 
exactly opposite to, or continuous with, the colour 
pra a 5 x are when 1 are supit- 

sed (which we effect by again ening de 
nüt they exactly fill up each other’s dark sps~s, 
and form the complete spectrum of white light. 
The particular pair of complementary colours er- 
hibited depends, amongst otber things, upou th 
thickness of the thin plates used. Suppose in ov 
experiment the plate has the thickness which ri 
blue and buff colours to the two images of tz 
aperture respectively; on analysing these b 
means of the slit, it will be seen that the comps 
spectrum is divided pretty nearly in half abou: t: 
middle of the green; one half of it, from tix 
point up to and including the red, gz: 
to produce the buff, while the other tu 
goes to form the blue. A slightly thus 
plate gives a beautiful green and deep j. 
couple, and the spectroscope shows these also c te 
compound colours, especially the pink, which ~rt- 
tains both the red and the violet of the spec'rua 
By using successively a number of plates gradually 
increasing in thickness, a great variety of red-grea 
effects are obtained, the tints of which, as to 
thickness of the plates increases, become paler € 
more diluted with white, until a thickness is resda 
which produces two complementary images 1 
colours of which cannot be distinguished from one 
another—both, in fact, appearing equally white 
Neither, however, contains the complete epectraz 
of white light, for when analysed, their spectra are 
seen to consist of a great number of very nars 
alternate bright and black bands, the bright ber ds 
of the one exactly correeponding with the bist 
bands of the other. Thus although neither of ‘te 
images contains above half of the spectrum, fri 
each has about the half of every colour, so that t 
proportion of the different colours required to for⸗ 
white light is maintained in both. 


2. DOUBLE ANALYSIS OF Color RD Liokr.— Tk 
is effected precisely in the same way as that it 
white light—a sheet of coloured or gelaure 
being used to impart the colour which we wish w 
analyse. 

The other apparatus is for combining two or three 
beams of different coloured light. It copaste of 2 
conical tube nine or ten inches long. The lars? 
end, which is about three inches arate 0 7 
by a diaphragm having three circa 0 j 
avout an neh wide, 9 thus. The small n 
is furnished with a rotatable eyepiece con lug ` 
two Iceland spar prisms and oue of glass, o re 
together in such a position that they 8. ect 
images of each of the three holes. Tae epa E 
power of the eyepiece and ita distance Ine 85 
diaphragm are so adjusted chat when the ept 
is rotated the images appear to slide om 
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another, and, in certain positions of the eyepiece, 
to coincide in twos and threes. Thus in the an- 


OG 
© 


nexed figure, supposing the holes to be numbered 
l, 2, 3, respectively, 2 and 1 coincide (nearly) at a, 
a 


. 
7 ( 
8 


` 


three different coloured images ED: a com- 
v 


being, of course, illu- 
The instrument, how- 
when only a well-lighted 
clear sky, is looked at 


colour; the coloured 8 
tight. 


ever, performs very well 
or the 


centre inclosed by three spaces, coloured yellow, 
pink, and blue respectively. These three colours 
are plainly binary compounds of the original three 
~ (Orange + green = yellow; green ＋ violet = 
blue: violet + orange = pink). The central 
white may be considered as compounded in either 
of the four following ways :— 


1. Orange + green + violet. 
2. Pink + green. 

3. Blue + orange. 

4. Yellow + violet. 


I find that, 
maintained in 
three colours, 
tint without a 
the centre, 
ted, the violet 
yellower or bluer ; any or all of these changes may 


by the 
change 
overlap. The use of polarised light to illuminate 
the shatters affordsa ready means of showing this. 


: coloured shutters ; 
then if we rotate the instrument (as a whole. 
uot the eyepiece merely), we find four positions of 
it in which all the colours are equally bright, and 
he centre is white. Rotating the instrument in 
cne direction from one of these positions, one of 
the images, say the violet in our diagram, 
gradually fades or darkens, until after a quarter 
revolution it disappears. Meanwhile the other two 
images have been brightening, and they reach 
therr brightest when the violet vanishes, and of 
“urse the central space, before white, now 
abandoned by violet, shines bright yellow. 
Another quarter-revolution in the same direction 
restores the violet, and slightly dims the other 
colours, and they are all again equally bright, and 
the centre white. The third quarter-revolution 
stadually extinguishes the orange and green, and 
brings the violet up to its brightest, over its whole 
Surface, © fourth quarter-revolution again 
“qualises the colours; so here we have a means of 
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Let the light of the sky be reflected up from a thick 


which does not exist in this case. 
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bringing about any relative degree of brightness of 
one colour as regards the other two. The effect is 
produced by the doubly - refracting structure of the 
eyepiece, and will be familiar to those who have 
studied the subject of polarised light. 
Walter Hardie. 
Joppa, near Edinburgh, Sept. 18. 


contraction, only a little earlier compressing tke 
under side, which is then plastic and will yield as 
plaster, but when it contracts (only a little later) it 
acts as a bowstring, and draws the ends down. 
Patternmaker. 


STRAIGHTENING CROOKED 
CASTINGS. 


[20589.] — “ MovLDER,” in his reply to me 
2012), proceeds as if I had said: Ill. pro r- 
tioned thickness is the only cause of castings cooling 
unequally.” But this is transposing two words 
of mine, and I cannot allow him such liberties. 
T. W. gave two reasons for castings warp- 
ing. I say there is only one—i e., T. D. W. “s 
second, One part cooling before another 
(does Moulder deny this? and that his first 
reason wae “‘only the (not the only] cause of the 
second? as ‘ Moulder” would seek to represent 
me as saying?) — for there may be many causes be- 
sides ill-proportioned thickness for the one reason 
why castings warp- viz., cooling unequally. So 
as I have shown that Moulder's“ basis is false, 
the arguments built thereon, and conclusions 
arrived at, must fall. One of the many causes for 
the ove reason exists in ‘‘ Moulder’s”’ instance of 
runs, &c., being bent; but he leaves it unexplained 
—and £0 will I. In the mean time, I fear, how- 
ever, that he concludes equal thickness and good 
proportions to be synonymous. i‘ow, it is a fact 
that arun or gutter can be made of proportions 
that will cast straight from a straight pattern ; 
and this proves that bad proportions”? (¥) can 
overcome the season of castings bending. 

The case of the unequal column “ Moulder” 
also leaves unexplained. He says, “the fact of it 
being bent proves that bending takes place when 
all parts are hot [what does he mean by hot ?—there 
is hot and hot] and liable to bend.” To this I 
agree without changing my position in the least, 
although, I grant, that from my use of the word 
rigid,“ I may have led Moulder” to appear 
against me without opposing my arguments; and, 
therefore, I will take the privilege to explain in 


REPLIES TO QUERIES. 
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„% In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


47004.]—Bread.—I am totally at variance with 
‘*Incisor’’ (p. 69) in his opinions respecting hard 
dread crusts affecting the teeth, and promoting 
decay. With me, as an old sea-dog, eating soft 
bread is still the exception. I invariably eat chip 
biscuits, or the stalest of bread-crusts. If I eat 
toast it must be cut thin, and done slowly, so as 
to be oriap. I began life at sea in the days of hard 
„„ pantiles,’ and with the exception of one two 
years’ cruise, I have never known toothache. On 
the occasion referred to, I did suffer considerably 
from decay of molars, and on consulting a dentist 
to have them stopped, he traced the cause to very 
different reasons. I have never had any trouble 
since. My teeth are still the admiration of m 
lady friends, and the envy of the gentlemen. Í 
am also an inveterate smoker; in fact I do not 
remember seeing a sailor who was able to workand 
eat ship diet, who bad bad teeth. My father, who 
was also at sea, in H. E. I. C. S., always eat biscuits 
after he gave up sea, and had a perfect set of teeth 
(of his own) when he died, at 73 years of age.— 
CUIDADOSO. 


(47239.]—Vegetarianism. — Thanks to Mr. 
Ollard, ‘‘ Meliora, and H.O'B.” Thelattergentle- 
man will observe that whether these days are en- 
lightened or not, I take aT about two-thirds of a 
pn per day of the light London bitter. I do it 

ecause I like it, and it likes me; and I do not be- 
lieve that so small a quantity goes very far 
) towards making me fat. I have never tried hot 
what sanse my expreesions are to be understood. milk, but will do so for a few days. Cold milk is 
By “rigid” I mean the condition of a Casting | too bilious for me. Sole, fried, is a delightful dish, 
opposed to plastic (not inflexible, however); by | but not very staying.“ Iam afraid a sole, and 
plastic,” the condition which can be impressed | say a dish of fresh (not tinned) French beans, at 
on plaster. And with these explanations I leave | 6 p. m., after an 8 a.m. breakfast, would find me 
my arguments again to be criticised, and will now | rather faint next morping. { trust “ H. O'B.“ is 
der that when castinga witch cool uneqaaliy don't | orat gon Feeder Who bas tried my “vegetarian 
bend, 425 1 aa eee 93 1 some part was deserves to be well known =C; L. Harr. N 

rigid and not liable to „ a8 he says. 3 
He may object that this is broken, not bent ait. io) oceania T must Sa 5 
ing; but, if Moulder has reached mature age tradiot the statement o the ‘‘sea-captain’’ who 
and is not a novice, he knows that many castings informed . H. O’B.” as to the uselessness of 
that are broken were only bent until they got |c%nned provisions as a preventive of scurvy. I 
a slight tap with something, and snapped, re- have never known a case of scurvy in any vessel 
lieving the strain caused by the rigid part, and | With which I have been connected since oauned 
provisions came into use, aud this not altogether 


became then straight, proving that “ bending ” did 4 Sande de 
not i take place when all parts were hot and Jiabie | OWing to the use of 1075 nice. The first passage I 
to bend. And here, I repeat, that the reason of | made without a case of scurvy occurring was a six 
bending was that one part got rigid while the | monthe one; the crew were supplied with canned 
other was plastic. and its contraction came later. | meats three ae ihe Ta 155 1 but 
It Moulder” does not accept this theory, how the ship was well stocked with abundance of pro- 
does he account for castings bending that are not | Visions of good quality, and the men were not 
artificially cooled, seeing he has admitted that | Stinted in their rations. They were also supplied 
': with many little extras to make their diet pala- 


lineal contraction is equal in amount ? à ; 
; : : table; but which, even now, money-grubbing 
The introduction of the cube I regard as a little „ not i upply. The 7 ult was thatthe 


out of place. Our subject being linear action, it 
> men were happy and contented, but above all, the 
would have been as logical, and more pertinent, savil ngements of th 0 shin: were well 


hatte neal eee da be spat i een te bude ad contrived give Jack 
ö „ 1 rather more roomy quarters than usual, and in 
amount. The “coefficient” is only the sum of consequence he took extra pride in keeping his 


lineal contraction in the three directions—leugth, 
ickness Y ar- | berth clean. In fact, the floor was regularly holy- 
pron thy end thickness, Therefore, Moulder”? ai atoned until it assumed a dazzling whiteness, and 


tempts to make a distinction where there is no dif- being well ventilated, was kept dry us possible. 


„ 5 5 7o Indeed, the vessel, even in these days of merchant 
keeping all parts of a casting >. 0 that their Yachts, would have been considered a model of 
p P TAD cleanliness and good order. I have never known a 


contraction will be equal. I said, as to time, for à : 
in thi : : dase of scurvy since. and my experience has not 
the amount in thick and thin parts is equal always; beana amall ona t wil- be- Bus adem tbat the 


3 
pet = e said, “a thin body contracts more than a iving of canned provisions as an antidote toa 

999855 is altogether liable to fail, if oue of the 
principal causes of the disease be allowed to exist, 
viz., uncleanliness, cramped up, and damp quarters. 
—CrupDaposo. 


Our ‘‘Moulder’’ says that every moulder knows 
it to be undeniable that stot the middle on the 
top side of a casting causes the ends to come up. 
As “ours” has not consulted ‘‘every moulder,” 
he cannot speak for them, and I shall be surprised 
if any considerable number will allow him to be 
their representative in tbis case. But our differs 
ence here is as to fact, and cannot be settled but by 
evidence. I have tested the matter (which was 
witnessed by many moulders) and given my evi- 
dence. But now to his theory. Tne contraction 
caused by the cooling of the top side will com- 
press. I say, the contraction can only be hurried 
to its limit, and cannot compress the top side—it 
has no power to compress itself, aud as little can it 
‘* overcome the cohesion of the underside,” for in 
order that the direction of action be reversed, a 
fulcrum, or series of fulcra, would be required, 
So I deny that 
the ends come up, and argue that the top side by 
cooling (“ it done early”) will reach its limit of 


147486.) — Euclid’s Axioms. — The axiom 
„C. W. B.” suggests may be deduced from my 
result, but I do not see that I assume the axiom to 
obtain my result, nor any other axiom save (2), 
However. if I am wrong, which is the correct way? 
—C. H. Romanzs. 


[47545.}—Battery.—To “J.M.” on OTHERS.—In 
answer to J. M.’s’’ reply as regards the expensive 
instruments, I have galvanometer and resistance 
coils. What I want to know is how to proceed to 
measure the intensity (current strength) and 
resistance of a voltaic battery.—EMANDALE. 

[47550.]—Dynamo.— To MR. Lancaster.—I 
am anxiously looking forward to your auswer. and 
would be glad to hear it as early us possible. Have 
done nothing further since writing. T. F. H. 


94 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 914. 


BEPT. 29, 1882, 


an RL I RIES — ——Ä—ͤ— ösq—— lr—k—— TE I IE IE — — TE . — Ti, 


TAN Nabe Power upou Goods Trains. 
— Vow Floating tahle given the dates when ex- 
Pers wts cave been apootdly made upon the Mid- 
land Kate Qe test the power of the ordinary 
tere and guests wan ent- braken to control 
s une tratua of ditlercut woights upon 
vas p UMIEN TS 


AONI TRAINS, HAND DBRAKUEE. 


3 Gra- 
Date | Whore tried. dient 
lin 


- — — — ——— — 


e. . en Derby and Menchoster line.. 
Fed A No Reomsgrove— Liokey Iucline“ 
Fed W. STS . Brauch (Swan- 

8 ` ae MEAL) ie 60 cab on wa dean eae 
Jely II. ISTS Derby and Manchester line., 


Aug. 15, 1875 | . 


90 
37 


45 
90 


120 


„ „ „% % „% % „ % 6 „% „% % „%% 6%%%%7i „ 6 


— 


In the experiments upon the Lickey Incline, the 
Dank engue, No, 225, was fitted with Chatelier's 
qoaa ler pressure apparatus. 


In additi n to the above trials, many experiments 
bare been made with trains in ordinary working. 
Toere is no doubt that gocds trains are very 
dedcisat in brake- Tower. Every goods engine 
Scud bavo a powerful brake upon all six wheels, 
which would giva a driver great control over his 
tram. —CIXXXNT E. STRETTON. 


As. —Tude Well. — The only information I 
n give is copied from Every Man his own 
Medanic.“ Charges, inclusive of pumps, pipes, and 
ur: — lofe, 20 lQ.: lart., £7 103.; 20ft.. £9; 
Jin, SiO Ice; 30ft., 212 los. Trial borings, £1 1s. 
esch tral Farther information muy be obtained 
cf Messrs. L- Grand and Sutcliff, 100, Bunhill- 
nw, £C.—G. J. H. 

472-8 Woollen and Worsted.— T. P.,“ 
ta tas? week's Mecanic. will allow mato correct 
kis is a cf the above, Where does he draw the 
koe between ing and ‘short’? wool? As to 
Gen being shert wocl milled and fulled,“ I 
am at presnt making worsted yaru from wool 
tows. koz, Sieh when woven will be well milled. 
A few sooth. ago I explained to another querist 
thas che citerence between the two is in the con- 
-s.a of the thnad. A woollen thread is 
Serre " (not drawn out) on a mule—by this 
ttre (Eu 2 2 thread is lormed, baving the longest 
2 ee forming a core, and the shortest on 
tee ottsite. at light angles to them. A worsted 
2A er the cntrary. 1s drawn outon a frame in 
erà a roenner that all the fibres are parallel, and 
wee zired a reguds length, no portion of the 
mois having more loug or short wool than 
E r. Cn ivquirr, I daresay T. J.“ will be 
teva that 2 L if ct a sheet or wool can be mado 
z5% owt -a warn, and the other half into 
Woowta i. — INST Macuy GUNST. 


“4°74 "—Bnamelling Photographs.—It is 
Sa te ciar nt is meant br enamelitug in this 
(mers: but it h certain that the process has bien 
= m pack voiunues. The simplest plan, 
Peoria: to rnd the picture over with encaustic 
ttiz- eri Arai The encaustic paste is made 


er: ma piss water, und adding atout 


— 4 
= α Wit a mot ge.atine and collodion.— 
— 

5 -en Prodace.—Purely a matter 
There 
-= tte garden alier the notice 
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‘4° 7 — Doasdabouts.— What is it vou wish 
* .: . 12 d's want a description of 
wet u irei Arg arcundsb utr Alder, 
ame wwe z yt ar SL Go for the horses, the 
BE nr tes zt if tke thing is to be 
. Boek, h better use beech or 
ta 
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2 Y 2 acd Bcier for Ea'f- 
Emse E: 2 ttf * ne may have 
„ r ienna ald the boiler 
* r: e. “ Amateur Frei- 
Lar ” „„ „„ na mer remetis— what work 
Pow tre — : — 2 : get an answer. 
2 2. 1. oer 1 te twi alat some of 
Sat Bote ots ee fre ec ce 4 Am roetiy he does 
UT . 1 a „ tr ke and jin. 
Gan . — erora mrs pee Kite. with 
mW nn oo oorle went rie acnat balf a 
2 TA ins To K ot at lU rave, with! 
g:: ber- PTT. 
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(47709.] —Compreesed Lime Crucibles. — 
These are, I believe, made in moulds at an enor- 
man pressure — more like 200 tons than 20.— 


. 


(47718.]—Stains in Woollen Goods — Have 
If 
Also Fuller’s earth laid over wet and 
allowed to dry. Fetch colour up again with a little 


you tried washing well with suap-and-wa'er? 
not, do! 


weak ammonia-water.— J. B. 


47722. — TOO Sima. — This question having 
been left for some time. permit me tu point out to 
uerist that the difference is so small that it 


the 
could be found on! 
Of course, the ce 
give much more quantity.—D. BUNSEN. 


by elaborate measurements 


[47723.]—Restoring Engraving on Silver 


Plate.— This can be done only. I think, by melt- 
ing out the filling, and it would need great care. 
It depends very much on what the filling consists 
of.—ERBON. 


[47724.]—Silvering Mirrors.—Appiied under- 
nesth the plate, the latter being laid on a table 
heated by steam.—J. B. E. 


[47725.]—Water-Glass.—Silicate of soda, I 
suppora, 
T. J. K. 


(47730.]—Labels for Plants.— The dercription 
of these labels has not been published —presumably 
S0 as not to disclose trade secrets. Nothing will 
ever beat lead labels for hanging on branches, &., 
the names being stamped with punches. —Essar. 


[47740.]—Boiler Query.—If you mean that the 
pipe carrying the mixture of gas and air to the 
burner is dio. in diameter, no wonder it is a failure, 
Get one of Fletcher's small solid-ilame burners, 
and you will have plenty of steam. Get his list and 


see which auits you best, or which best lends itself 
to the conditions that is, can be readiest adapted. 
—Essar. 


[47743.] — Discharge from Egg-shaped 


Sewers.—I am sorry I cannot enlighten * Etna ” 


with regard to the difference between the formulas. 


The one I give may be found in Molesworth and 
other aides mémoires, and represents the discharge 
in cubic feet. 
between the coefficients was owing to the anit 
measurement adopted, but now it seems this is not 
60. 
end sbould be of lower end.“ — C. H. ROMANES. 


I thought at first the difference 


As "“ Etna” points out. diameter of large 


(47749.]—Polarised Relay.— A description of 


a polarised relay, whether a single or a compound 
one, would be brt of little use to you uuaccom- 
panied by a woodsut, 


If you intend making one, 
i shall be pleased to send a drawing to be engraved, 
but if you don’t intend making one, it would be 
hardly worth while to cut a wood block. You will 
find a good des:ription of both single and com- 
pouud relays in the“ Telephone and Electric Light.“ 
&e., by Prescott. and also several good woodcuts. 
In answer to your other query, you should harden 
the steel at a cheery red, theu temper to a very 
light straw.—W. J. LANCASTER. 


(47770.] —Preventiag Rust.—Whiist the gas is 
burning water is being manufactured. If W. P. 
M. will place a cup with sulphuric acid in the case 
the evil will be abated. The moisture will then 
pass by his polished articles and will make for ths 
ucid. 2. Adopt this course with any chemical 
balances.—E. M. 


[47771.]—Dead Black for Brass.—My beet 
thanks to “J. F. B.” aud Girdlestone Wright 
for their replies to the above queries, but they do 
not meet my wants. J. F. E.’s”’ nitric acid pro- 
cess does not give a uniform black colour, aud it 
does not do for soft-soldered articles. Girdlestone 
Wriaht's straw process J do uot fiud satisfactory. 
Will he tell me what Ag Cy K Cy is, and how it is 
applied to the work? Cun any fellow-reader refer 
me toa back uumber of ours giving a process witb 
nitrate of silver and sulphate of copper? I have 
spent hours searching for it without success, 
although I am confident it is there. I shall be 
thankful for auy further hints on the subject.— 
ONE IN A FIX. 


(47772.]—_Henley’s Discharger. — Let me 
know the size of your coil, and whether you wish 
to fit the discharger on to the base of coil, or on an 
independent board, and I wall teil you how to 
proceed.—W. J. LANCASTER. 


[47775.]—Staining Sycamore.— Place some 
alkanet root in linseed oil and rub over the veneer 
with it. It should only be just tinged pinkish ; the 
very slightest morsel of drap- black would give it 
the necessary quiet tone. — E. M. 


[47780,] F. C. S. -A friend to propos4 you, and 
a yearly subscription paid iu advance, will entitle 
you to wear F. C. S., no matter whether you know 
anything of chemistry or nut.—E. M. 

($7789. ]—Tent. —Paint with boiled oil: that will 
make the tent waterproof, but it will be a little 
stuf. —E. M. 

[47799.]—Small Battery.— You could not 


with the larger plate would 


See the indices. It is not real glass.— 


obtain such a temperature in another vessel as yoy 
wish with a small cell. You cao easily calculate 
the amount of zinc necessary to be oxidited in the cell 
to heat a given quantity of water through a given 
number of degrees, and you will, from the result, 
at once find that what you wish to do cannot hy 


i dona with the means you intend to use. -V. J. 


LANCASTER. 


[47S508.]—Telephone.—To MR. Laxcasrrr.— 
Yuu have evidently gone wrong altogether in the 
construction of your telephones. You ought to 
get a sound through them when put on to a micro- 
phone. Now, of course, you have two bar-magrets, 
each one capable of picking up at least loz. of iron, 
and you have put the bobbins on the ende of the 
magnets, and have taken care that none of the 
wire is exposed through the fraying of the wlt 
covering, and have brought the wires out to bind- 
ing-screws without touching each other. Suppo 
ing all this to be right, then you have carefully 
adjusted the magnets until they are about one- 
thirtieth of an inch away from the ferrotype plata, 
and still the result ia bad. Well, it’s all your cwn 
fault,” someone will say, if they don’t speak asthey 
should do; but I have known in many cases thi 
every care has been taken and bad results only 
obtained, and, as a last resource, a new plate bw 
been put in place of old one—perhbaps a thimner er 
a thicker one, and, somehow or other, the tek- 
phones have instantly spoken well, and as thy 
ought to do when spoken to civilly. There ar 
laws governing all this, but they are drificalt to 
learn, aud it is only experience which relr 
teaches. See that ull connections are cles, 


circuits clear, plates not burkled, magnate ad- 
justed, then try telephone, and if still intrantabl, 
lat me know. and I will help you to solve tle 
mystery.— W. J. LANCASTER. 


(47811.J— Electric Pendulum. — I shall b 


pleased to give you all the information you ask fo 
if you will teli me what kind of clock, size, Ce, 
you wish to fit the pendulum to. 
make the movement, or have you oue t» which 7 
wish to apply an electric pendulum /—W. J. Lax 
CASTER. 


Do you wastt: 


[47814.]—Photographic — (I) Wash the priab 


in the water sud nut over the water, and never misd 
if you wash them four or tive times. i 
preserve your touing-bath all the longer, aud m- 
yet better und purer prints. 
old one and a good one; but is more easily remen: 
bered as oue grain of gold, half a drache of ac 
of toda. and five ounces of water. 
keep a stock-bottls of chloride of gold, say 7} gra! 
tube broken into a ove ounce bottle of duid 
water; then use one drachm of gold soluust 
the half drachm of acetate, and tive ounces oi 
water; mix uy one day before using. It is ta 
to keep small quantities of touug solution sws 
stock gold, &, than to make all up at once. 
Spots are due to u great many causes, wid 03° 
often the suurze of trouble is fluger-stains. Ners 
touch or even breathe on the surface of a prepu - 
plate; tha spots may be in the plate at fitst, o“ b. 
due to du-t, or impurities in the water. Lxi 
through u plate before exposure, and if spots ar 
there, you will sea them, and may even feel tha 
—W. J. LANCASTER. 


You wil 


The toning is a wr 


You ebous 


(47827.]—Grist-Mijle —I have been wate: 
for someone tu unswer this query, and I sa it ty 
at lust been auswered by Hiuckley in ts 
week's issue ; but, coutrary to my expect u 
„% Amateur Farmer' has been advised to go miu 
a pair of stones. Now I, from practical ezpenere 
should most certain!y advise to the contrary, sa: 5) 
by all means yet one of Mesars. Burford and Perku» 
corn-grinding mills, as beiug very much faster ail 
requiring far less power to do the same quant'y d 
work, although for quality of work it canno: ( 
expected that a high-speed mill can compte . 
stones, but for farmers’ work they are all that 2 
be desired. ‘Amateur Farmer” need not surf 
that because I aay they cannot come up to 2 
in the quality of their work that the corn mist 
needs come through them in a half-split t d 
state—far from it, fur I have often ground va“ 
dead enough to make first-class brown bread 2. 
Again, the first outlay is much less, and aleo * 
repairs (when any are needed) are a mere trifle, as- 
make the mill as good as new ; whereas in sto” 
the repairs, or dressing as it is on lled, are Ver? 
heavy aud come very often, requiring skilled Isbous. 
I should advise Amateur Farmer to get a &. 
4 mill for his 4 h.p. engine.—W. Lisspicros. 


[47839.]—View Lens.— You do not tall us Se 
kind of lenses you have the privilege of selet y 
one from ; one may be a plano, another a men 
and a third a triple lens; but, on the eas 
that all the lenses are of the same build, then i” 
llin. lens will work best of the three. A lent 
focus aud llin. diameter will cover a plete 19 55 
with a stop zin. diameter, F 12 Yoo migl'. ! 
the lens is a good one, bave a stop an 1 
larger; but the corners would eofer à l 
Then, for microscopically work u stop iT, 
or F / 24, would work well.—W. J. Laasti 
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his muscles to an extent equivalent to the raising 
of his body rather more than 30ft. per minute. An 
unlucky wight who finds himself upon the tread- 
wheel at Manchester, will find it just upon 20ft. 
all round the wheel, and the ascent per minute 
will be very nearly 40ft. The time during which 
prisoners are kept at work varies considerably. 
One prison will taka 185 minutes of ascending to 
be a day’s work, with a tota! ascent of 7, 200ft. 
Another wili take six hours out of a prisoner, in 
the course of which he will huva been forced to do 
what is equivalent to elimbing up over 12.852ft, 

If we take the mean of these last numbers, we 
have 10,000ft.. as the distance a man on the 
treadmill may be supposed to lift his own weight 
daily. Take his weight at 150lb., and we have 
1,600,000 foot-pounds as his day’s work, which is 
about equal to one horre- power exerted for 45 
minutes. The force of 32 men, therefore, if stored 
up, would give one horse-power continuously for 
24 hours, or, taking off 50 per cent. for loen, every 
32 men in the prison would take the place of a one- 
horse (indicated) steam-engine, for any sech 
purpose as electric lighting, flour-grinding, &c., 
where power was required for 12 hours daily. The 
actual work done hy one man in a minute varies 
from 150lb. lifted 30ft. to the same lifted 40ft. 
This gives 4.500 to 6 000 foot-ponnds, or, roughly 

ing. one-sixth to one-eighth of a horse- 
power (33.000 foot-pounds per minute), with 
allowance for friction. 

The writer of the article, or his American in- 
5 appears to be in difficulty how to make 

© work useful. and yet make each contribute his 
due quota. The Commissioners of Prisons are 
quoted as believing that no ingenuity of 
mechanism would obviate the shirking of a fair 
share of labour by the iclers, if any considerable 
number were combined.” By the storing-up 
principle, each man could havo his number of foot- 
pounds per diem assigned to him by the governor 
or the medico, just as easily as his daily ratione or 
pbysic, and the power stored up could be brought 
into use after working hours,” with, of course. 
the inevitable losses d~pendent on the efficiency 
of the machinery employed. 

Ploni Almoni. 


LEGAL REPLIES. 


20581. 1—Trrryn Drerns—Corynoip (47998).— 
The querist is undoubted y entitled to the deeds, 
and he should make a demand for them upon tbe 
person in whoa possession they now are, and 
which demand might aa well be in writing, and a 
copy kept. If ths holder refuses to give them up, 
an action should be brought against him in the 
county-court for wrong fully detaining the deede, 
with damages for their detention. This may he 
in the form of un ordinary summona, which will 
be issued on p. ment of the usual fees: but the 
deeds detained ahould be accurately described in the 
particulars of cizim. 


Menicine. - License /18027).—T do not know of 
any license bein newssary to enable a person to 
sell an ointment under bie own nome as the maker, 
nor need it be registered at Apothacaries’ Hall. But. 
of course, it will not be a prtent medicine, and 
anyone else can make aud sell the same pre- 
paration. 

Comurayy.—Lrantriry /48029).— Unless the cnm- 
pany is really Limited,” and is eo described in its 
title, the result wind be thut, although as regards 
each other an} the company. the liabilities of 
members would be limited to the amount of their 
shares; yet, ase nce:ps creditora, they would be 
responsible to contribute more than this, in the 
same way as are partners, to p-v debts, whatever 
may be arranged upon between themselves. 


CopyHorp.—LEasB (48035.—By copyhold is 
meant that the land ia held by copy of the court- 
roli of the manor, This was originally a servile 
tenure, but it has gradually become much the 
same asa freehold, and by recent statutes either 
the landlord or the tenant cen obtain the enfran- 
chisement of the land upon terms, and thua make 
it really a freehoid. A lease iu merely the letting 
of land for a term of years, and the lessee is. in 
law, but the tenant of the owner of the land. The 
result is, of ec ure, thet when that term expires the 
por session of the land or house returns to the free- 
holder, who has al! along heen the legal owner 
of the property, although for a timo he parted 
with the possession. 

Fred Watherfield, Solicitor. 

2, Gresham-buildings Gui'dball. 


EXAMINATION OF MALT — SOAPS— 
MAGNETIC SANDS—ANALYSIS OF 
POTASSIU ii CHROMATES. 


{20582.|—Witr regard to the examination of 
malt, for the determination of the contained sugar 
and dextrine, Mr E. S Beaven’s letter (No. 20811, 
page 39) raires on intereating paint. In the 
example he gives, however, I find that there is 
nothing incon-ietent in the nsa nf the factor 0:08. 
and the consequent assumption of the presence of 


maltose rather than glucose. Mr. Beaven found 
that a wort containing 22:9 grammes of solid 
matter per 100cc., when diluted with water to ten 
times its original volume (= 0229 grammes ax- 
tractin lec.) had a reducing power euch that 5:75ce. 
decolorised 10ce. of Fehling’s solution, while after 
boiling for two hours with dilute xcid only 2-40cc. 
of the dilute wort was required. Now, 57 ce. con- 
tained 575 x 0229 132675 gramme of solid 
matter. The sugar in this was 0050 gramme if 
consisting of glucose, or 0'080 if maltose. Hence the 
dry extract contains (as stated by Me. Beaven) 38 
per cent. of glucose. or 61 per cent. of maltose. 
Now, by two hours’ boiling with acid, the maltose 
originally present would be more or leas completely 
converted into glucose, whereas Mr. Beaven assumes 


it to remain unchanged. By taking the precautions 


recommended by J. Belcher, complete con- 
version may be pretty well insured, but in the 
case in point we can only /e that the change was 
complete, and it is probable that four fifths, if not 
pine tenths, of the maltose would be converted. 


Assuming, as we nre compelled to do, that the 
whole is transformed, the 38 per cent. of reducing 


power would be raieed in the proportion of 8 to 5, 


or, in other words, the wort extract, after treating 
with acid, would contain 61 per cent of glucose 
But, the total reducing 
power after conversion corresponds to a coutent of 
Hence, 32 per cent. is due 
to glucose produced from the dextrine; and, as 10 
parts of glucose are formed from 9 of dextrine, the 


derived from the multose. 


93 per cent. of glucose. 


original extract contained 2S°8 per cent. of dex- 
trine. 


The following are the relative proportions of the 
leading constituents of the wort-extract on the 
respective assumptions that the sugar is maltose 


and glucose :— 


Old view: Modern view: 
the sugar is the sugar 
glucose. is maltose. 
Percent. Per cent. 

Sugaerrrr 38 0 61˙0 
Dertriß e . . 495 25'8 
Aibuminoids, ash,&s. 12:5 102 
100 0 100 U 


For technical purposes. the statement in the 


second view is substantially correct ; but we are far 


from knowing all about the carbo-hydrates pro- 
duced by the transformations ot starch, and it 
must not be considered thut maltose aud dex- 
trine ” are strictly the only bodies formed. At the 
same time, it seems to be pretty conclusively shown 
that grape-sugar or glucose does not exist in worts, 
and, almost certainly, that maltose is the ouly 
sug»r therein coutained. 

„Soaps“ (query 45-12, page 75) are apt to con- 
tuin numerous impurities, the detection and es^- 
mation of which is à somewhat loug and compli- 
cated mutter. The bast mode of operating is to 
commence by dissolving a weighed quantity (say 
10 grammes) of the soap in hot rectitied spirit. 
filtering boiling hot. and washing the residue with 
hot spirit. The insoluble residue is dried at 100° C., 
weighed, and boiled with water. Any matter left 
insoluble may consist of sand, clay, steatite, heavy 
spar, gypsum, alumina, bone-ash, carbonate of 
calcium. colouring matters, &a. Of these, all but 
the first four will dissolve in hydrochloric acid. 
The aqueous liquid fiitered from these insoluble 
matters may contain gelatin, starch. alkaline car- 
bonutes, suiphates, borates, and silicates. The 
alcoholic solution of the soap should be trented 
with a current of carbonic acid gas to saturation, 
and is then filtered if necessary. Any precipitate 
consists of K, CO, or Na,CO,. produced from the 
free alkali of the soap, aud the quantity can be 
ascertuined by titrating the precipitate with deci- 
normal acid. The filtrate should be diluted with 
water, and evaporated to expel th- alcohol. It is 
transferred to a suitable vessel, and standard acid 
added in mod+rata excess, agitating thoroughly all 
the time, aud noting the quantity of acid used. 
The fatty acids separate as an oily layer, which 
will also contain any mineral oil, resin, carbolic or 
cresviic acid, thy mol, &c., which may have been 
contained in the original soap. The aqae.us liquid 
separated from the fatty acids is titrated with stan- 
dard alkali, and the amount used is deducted from the 
measure of acid previously used. The remainder 
is the measure of standard acid equivalent to the 
alkali combined with the fatty and resin acids of the 
soap. Each lce. of normal acid thus utilis-d is 
equivalent to 0:07 grumme K,O, or to 0 031 
gramme Ne,O ju the soap operated upon. 
“W. H. B.” will find fuller details of the method 
of analysing soap in Commerial Organic Analy- 
sis, Volume II, pages 240 to 256. 

I am obliged to An Old Colonial” (p. 71) for 
enlliug my attention to the recent patent of Mr. G 
Scott for utilising titaniferous ‘‘ magnetic sands ” 
in the manufacture of spiegeleisen and ferro-man- 
ganece. The patentee appears to prefer these sands 
to granulated metallic iron because he thereby saves 
the coat of producing the latter. But if thut is all, 
why not use powdered bæmatite, which would be 
much richer in iron than the titaniferous sand? I 


note that the magnetic sand is to be mixed with 
oxide of mangane and carbon, and the mixture 
heated in plumbago crucibles to a temperature 
sufficient to effect the fusion of the mixture.” Just 
so: but how is chat goiug to be attained? If the 
patentee reduces the titanium along with the iron 
and manganese he willobtain an alloy very different 
from spiugeleisen cr ferro-mauyanese, and if he 
doesn’t get it reduced, how is he going 
to fuse the refractory titanic oxide? He 
does not appear to mix any flux with his 
muterials, thuugb he places some on the top. What, 
then. is going to become of the T104. SiOx, Ahk O, 
MgO, CuO present in the ores used? By great 
good luck he miy obtain a slag fumble at a high 
temperature, but to insure this he must arrange to 
have but a very moderate proportion of titanium, 
and to effect this it will be necessary to add a very 
considerable quantity of lime, clay, Ke. This 
makes the operation iuto one analogous to the pro- 
duction of iron in the blast-furnace, only it is 
effected in the far more expensive way of melting 
in crucibles. Spieg-leisen aud ferro-manganese are 
made regularly and easily in the blast-furnaces, 
each furnace turning out hundreds of tone weekly. 
How cnn the patentee hope to compete with this 
process hy any operation in crucibles, even sup- 
posing that the titanium occasions no difficulty. 
On the other hand, if he attempts to smelt his 
bricks in a blast-furnace he will give the furnace 
incurable indigestion in a very short time, and pro- 
bably little short of taking it down will suffice to 
restore it to a useful condition. What is the use 
of attempting to overcome the difficulties con- 
nected with tae smelting of titanic iron sand, when 
there are other and purer ores of iron to bs had at 
as low or a lower pice? If titanium conferred 
any valuable property on the metel produced it 
would be a different thing; but under the actual 
conditions the utilisation of the sund is a day- 
dream which hus been experienced by numerous 
metallurgists, aud always left them heavier at 
heart aud lighter in pocket. 

The query headed ** Testa"? (No. 47714), relating 
to the estimation of potash in the chromate and 
bichromate, haa been fully replied to by other 
correspoudcnts, but it is possible the querist would 
find the following comparatively simple method 
answer his purpose. Mix the finely-powdered 
chromate intimately with two or three times its 
weight of oxalic acid. Cover the crucible closely, 
and ignite at a moderate red heat. There will 
remam a mixture of CrO, and K,CO,;. On boiling 
with water the latter wiil be dissolved, and the 
K,O therein contained muy be determiued by 
titrating the solution with standard acid. One 
source of error is the tendency of the Cr. On to 
reoxidise towards the end of the ignition. This 
may be avowied by passing n current of hydrogen 
or coal-Ru during the operation, The other source 
of error is tie liability of the C0, to retain 
alkali. This may be iu a great measure corrected 
by treating the product of the iguition with a 
moderate excess Of standard acid, aud titrating 
back to the neutral point with alkali. Of course, 
the process on'y gives the total alkali existing as 
chromate, Any sulphates are ignored, and if it be 
desired to ascertain whether the alkali is wholly 
potash., the liquid after titration must be treated 
with platinic chloride in the usual way. 

She flinid, Sept. 23rd. Alfred H. Allen. 


THE RECENT RAILWAY ACCIDENTS 
AND CONTINUOUS BRAKES. 


[20583.|— Your interesting article,“ A Practical 
Test of the Rival Brukes, p. 511 of last volume, 
deal: fully with the circumstances attending the 
accidents which occurred at Ely and Werrington 
Junction, and conclusively proved the ad vautage of 
automatic continuous brakes, aud the worthless- 
vers of those which are non- automatic. Since that 
time two otber accidents have taken place, the 
results of which are important. 

On the 25tb of August, an express train from 
Moscow to St. Petersburg, ou the Nicolai railway, 
when running at full epeed, met with a serious 
accident about tive miles frou Iticen station. The 
engine aud the three front vehicles, without any 
warning, jeft the rails, rin dowu the embavkment, 
aud turned completely over. Very fortunately, 
the train was fitted throughout with tha Westing- 
house automatic brake, which instantly applied 
itscif, aud brought two of the carriages safely to 
rest upou the embankment, although off the rails, 
while the rear portion of the train was actually 
stopped upou the line in 45 vaids, without any 
telescoping of the vehicles, The company's ser- 
vants and seven paseengera were injured, but it is 
the decided opinioa of the officnls that the prompt 
automatic action of the continuous brake alone 
prevented the consequences from being of the most 
fatal charac'er. 

A terrible accident took place on Sunday evening, 
the third of Se, tember, near the village of Hug- 
statten, a station op the Baden State railways, 
between Colmar and Freiburg. 

A return excursion train from Freiburg to 
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Colmar and Münster, consisting of engine and 26 
carrieges, containing a large number of pas- 
sengers \itis stated between 1,200 and 1, 500), was 
running down an incline, at a high rate of speed, 
near Hugstetten, when the engine left the rails 
and ran down the embankment; 20 of the car- 
riages were telescoped, and more or less 
smashed and d, the dle brit being piled up in 
enormous heaps. e wreck was so great that at 
present the exact cause of the accident has not 
been discovered, but there is good reason to believe 
that the engine was of a type quite unsuited to 
running at such high speed, especially over per- 
manent-way stated to have been not in the best of 
condition. this as it may, we have before us the 
resuitthat no fewer than 72 passengers were killed, or 
have since died from the injuries received, and that 
more than a hundred others were very seriously 
injured. We have also the fact that the train was 
sent out with insufficient and madequate hand- 
brakes, these, of course, the brakesman had no 
time to apply. 

Had this train, like those at Ely and upon the 
Nicolai Railway, been fitted with the Westinghouse 
brake, there is no doubt that it would have been 
brought safely to rest without any *‘ piling up” or 
“ telescoping of carriages, and that the lives of 
seventv-two persons would thus have been saved. 

The Board of Trade report upon the collision 
which occurred on the 25th of July, near Balado 
Station, of the North British Railway, has just 
deen issued. 

It will be remembered that in this case the 3 20 
p.m. passenger train from Milnathort to Glasgow 
was proceeding on its journey, after having stopped 
at Balado, when it was run into by a following 
train, which consisted only of an engine, tender, 
and Sprig epee The ee a due to the 
driver of thi neglecting to keep a proper 
look-out; but it will be ea” that ii the black 
system had been in operation an interval of space 
would have been maintained between the trains, 
and the accident could not have occurred. The 
signal arrangements are, indeed, very defective at 
Balado, as there are no Acoms or starting signals, 
the only protection being a distant signal in each 
direction. 

Tbe passenger train had the Westinghouse brake, 
and General Hutchinson reports :— 

„The automatic brake with which the passenger 
train was fitted appears to have done good service. 
The train was severed into two portions, between 
the second and third vehicles, by the force of the 
collision, and the guard in the rear van baving been 
knocked down, it is most probable that the rear 
part would have run into the front part and pro- 
duced a second collision, had not the automatic 
action, brought into play by the severance of the 
couplings, promptly stopped the rear portion.” 

The North British Railway Company deserves 

credit for the way in which it has adopted 
and fitted continuous brakes: but it is to be hoped | 
that it will turn its attention to the providing of 
the block system over its whole system. 
Olement E. Stretton. 
Saxe Coburg-street, Leicester, Sept. 23. 
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RAILWAY SIGNALS. 


{20584.]—IN answer to Mr. Stooke, 20520, the 
“step be taking is in perfect consonance 


oil did not spread on the surface, but retained its 
globular form. I then dropped the same quantity 
of petroleum. This spreading, instantly prodaced 
a perfectly smooth surface, which was blown along 
gradually from one end to the other of the water, 
without alteration of its emoothness. The fresh 
ripples, as they were formed behind, disappearing 
as soon as they came up to this smooth surface. 
Can any of ours suggest an explanation of this 
action? 

I bare always supposed a wave once formed, 
extended iteelf until the amount of power which 
created it, expanded until the wave became to us 
invisible, and so determined was this action tbat 
two waves could not interfere with each other's 
course, “his is illustrated when two stones are 
thrown at the same moment into water, the circles 
produced beautifully interweaving, passing 
through each other without change of form. 

In the above case why does the ri opip peas a 
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A COMPARISON BETWEEN TAYLOR’S 
AND NORTHOO7TT’S LATHES, AND A 
SUGGESTION FOR COMBINING THEIR 
BESPECTIVE ADVANTAGES. 


[20587.J—Now that we are reading an interesting 
series of articles on Tbe Prcducticn of Looped 
Figcres by Gearing.” and that at least two of your 
correspondents besides myself are interested in the 
subject, I hope I may be successful m my desire to 
raise a discussion upon this system, which I think, 
with J. L.,“ has been too much overlooked. 

First, however, I should like to ask our good 
friend, J. L.,“ to tell us whether he means (rue 
loops, or only waves more or less deep. I know 
that all waves become loops «hen continued to the 
centre; but on page 583. at the bottom of the 
middle column, we read, ‘‘we can also now get 
P.” I refer to P, and find eight true loops, the line 
crossing itself each time. Now. I do not see how 
theee could be produced by the apparatus he is 
describing, for it appears to me that to trace sach 
curves with this apparatus ıt would be n 
for the mandrel to stop and turn backwards eight 
times in the revolution. I find no such loops as 
those at P in the examples given in The Lathe 
and its Uses, as showing what can be done in 
Taylor's lathe. 

The chief advantages of Taylor's system are, as 
explained by J. L.. the celerity with which tbe 

tterns are uced. and the great multiplicity of 
Agurea and forms obtainable by a comparatively 
simple and easily-constructed apparatus. Its dis- 
advantage is that only work not requiring the 
support of the back centre can be manipulated. 

The special advantage of Northcott's system over 
Taylor's is, that while producing all the eame 
figures as the former, it will cut them of any length 
the lathe will take in and will turn—not only work 


of irregular transverse section, but of irregular | 


logitudinal section also. Its disadvantage is (I 


speak ander correction) that the friction of the 


saddle-slide, being naturally much greater than 
that of a rocking headstock, obiiges it to be used at 
a much slower speed, so that when working upon 
wood with more than one oscillation per revolu- 
tion, the work must be done with cutters and 
drills, instead of the fixed tool 

I shoald suppose that an oval in wood might be 


with my wishes, and I shall be most happy to abide 
by the decision of Mr. Stretton. A. Manock. turned in Taylor's lathe by the rocking head and 
a tixed tool, but that in Northcott’s it could not be | 


| produced in any material that requires a quicker 


wide aperture at least as deep as the length of the 
slit. The polariacope is placed behind the spectro- 
scope. between the prism and the eye. The polariser 
is a thin prism of Iceland epar placed with its re- 
fracting edge at right angles to the spectroscope 
slit. This forms two images of the spectrum, 
which slightly overlap, the bands of colour being 
continuous through both. When the wide saper- 
ture is substituted for the slit, of course two over- 
lapping images of it are seen, which are colourless 
except where the two opposite edges are fringed 
with prismatic colours; these fringes, however, do 
not interfere with the purpoee of the instrument. 
The analyser and eyepiece is a rotatable Nicol 
prism, which at each quarter revolution extin- 
guishes ove or other of the images. There is also, 
between the polariser and the analyser, a provision 
for inserting one or more thin plates of a doubly 
refracting crystal, so that they also may be rotated 
(separately from the analyser) on the axis of vision. 
In using the instrument, the slit end should be 
directed towards the clear sky, a bright cloud, ora 
sheet of white paper illuminated by sunlight; in 
fact, any source of light that will give the wide 
aperture an even and brightly lighted càite field 
of view. The following are some of the experi- 
ments which may be performed with this appa- 
ratas. 


1. Dovsre Awatysis oF Wars Licur.—When 
the analyser is in one of the positions in which it 
allows only one imsge of the wide aperture to be 
seen, insert a very thin plate of a doubly refract- 
ing crystal—say, mica or gypsum ; the other image 
will then become visible, and both images will be 
coloured. On rotating the thin plate, certain 
positions will be found in which the colour is 
strongest. The two images are of different colours, 
most strongly contrasted. They are also comple- 
mentary. The mixture of the two is white (as seen 
where they overlap) : each is white minus the other. 
It the slit be now substituted for the wide aper- 
ture, we see three spectra; the two outer ones 
composed of various bands of colour separated by 
dark spaces, being thcse of the two colours, and the 
central one being that of white light: and this last 
is formed by the overlapping of the other two. To 
show distinctly that these two outer spectra are 
complementary, let the slit be shortened until the 
central spectrum disappears, leaving the other two 
just touching at their inner edges. It will then be 
distinctly seen that the dark spaces of each are 
exactly opposite to, or continuous with, the coloured 
bands of the other, so that when the two are super- 
posed (which we effect by again lengthening the 

slit) they exactly fill up each other’s dark spaces, 
and form the complete spectrum of white light. 
The icular pair of complementary colours ex- 
hibited depends, amongst other things, upon the 
thickness of the thin plates used. Suppose in our 
| experiment the plate has the thickness which gives 
blue and buff colours to the two images of the 
aperture respectively: on analysing these by 
means of the slit, it will be seen that the complete 
spectrum is divided pretty nearly in half about the 
midile of the green: one half of it, from that 
point up to and inclucing the red, going 
to produce the buff. While the other halr 
goes to form the blue. A slightly thicker 
| plate gives a beautiful green and deep pink 
couple, and the spectroscope shows these also to be 
compound colours, especialy the pink, which con- 
| tains both the red and the violet of the spectrum. 
By using successively a number of plates gradually 
increasing in thickness, a great variety of red-green 
effects are obtained. the tints of which, as the 
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CHEMISTRY FOR ENGINEERS. 


(20585.J—Muawny thanks to Mr. Robinson for 
noticing my letter. I have not got a laboratory I 
aa afraid ; but as I have managed without one in 

e 

thought I might do so in the more complicated 
processes to which I aspi 

I bave test-tubes, mortar, spirit-lamp, retort, | 
and stand blowpipe, and the contents of a Statbam's 
guinea chemical chest, and the following reagents : 
nitric, sulphuric, bydrochloric, and hydrosalphuric | 
acids; ammonia, ammonic-chloride, carbonate, | 
sulphide, and oxalate, caustic potash, iodide ot 
potassium, sulphate of zinc. What more would I 
require: The 
reuuiring exact analysis. A qualitative and very 
roughly approximate quantitative analysis would | 
sufice for white-lead, os, Ke. I have a micro- 
scope. Glatton. 


OIL ON TROUBLED WATERS. 
[20.555.]—W HEN in the country some days since, 


there was a quantity of water remained. after a 


qualitative analysis of metallic soluticns, 1 


gunmetal would be the only article ` 


speed than iron, without the help of cutters. 

I desire now to submit for the opinion of my 
fellow readers a plan which I think combines most 
of the advantages of both systems. I propose to 
remove the sude-rest from the saddle-ahde of 
Northcott's lathe, and to x in its place by means 
of points, the socket of an «rnamental tursing 
slide-rest, which socket should be made to rock 
on the points by means of an adjastable con- 
necting-rod between the top of the socket anda 
crank - pin or cam. ihe waves would now be pro- 
duced by the rocking sbide- rest. which would be 


even lighter to move than a headstock, and the 


pattern could be produced at any part of the 
lathe-bed. I think we should thus secure the 
chief advantages of both systems, and I should 
expect to be able to turn an oval column in wood 
by fixed tools the whole leagth of the lathe. 
September 23. F. A. X. 


COLOUR. 


[205SS.]—As a contribution towards the discus- 
sion cf this subject, allow me to describe two pieces 
of apparatus by means of which meny instructive 


heavy rain, on the side of the road, extending per- experiments can be made iu the avaly si- and ccm- 


haps to the length of loft, and several feet bination of colours. 


I consuucted them when 


thickness of the plates increases, become paler or 
more diluted with white, uutil a thickness is reached 
which produces two complementary images the 
colours of which cannot be distinguished from one 
another—both, in fact, appearing equally white. 
Neither, however, contains the complete epectrum 
of white light, for when analysed, their spectra are 
seen to consist of a great number of very narrow 
alternate bright and black bands, the bright bands 
of the one exactly corresponding with the black 
bands of the other. Thus although neither of the 

| images contains above half of the spectrum, yet 

each has about the half of every coloar, so that the 

| proportion of the different coluars required to form 
white light is maintained in both. 


2. DOUBLE ANaLYsis OF CovoceED Licat.—This 
is effected precisely in the same way as that of 
white lizht—a sheet of coloured glass or gelatine 
being used to impart the colour which we wish to 
analyse. 

The other apparatus is for combining two or three 
beams of different coloured light. It consists of a 
conical tube nine or ten inches long. The large 

‘end, which is about three inches diameter, is closed 
| by a diaphragm having three circular holes, each 
about an inch wide, thus. The small end 


broad. The wind being high, a very large ripple studying the subject many years ago, aud I am is furnished with a rotatad!e eyepiece consisting of 


travelled from one end to the other of it. 


not aware that the same a:rapgements have been 


It cccurred to me directly that if oil is said to Í used by anyone else. 


i 
| two Iceland spar prisms and ove of glass, comented 
r in such @ position that they give four 


stili the waves, the same effect must be produced | 
on 8 smail scale on the little pond before me. I. 
therefore, dropped three or four drops of olive oil 
on the end from which the wind was blowing. the 


The first ts a combination f the spectroscope | images of each of the three boies. Tae s-parating 
with the poiariscope. The spectrassope is of the | power of the eyepice and its distance from the 
usual constracti:n, with the addition of an ar- | diaphragm are 60 adjusted that when the eyepiece 
rangement whereby the slit can be replaced by a lis rotated the images appear to slide over one 
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another, and, in certain positions of the eyepiece, | bringing about any relative degree of brightness of 


to coincide in twos and threes. us in the an- 


OO 
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nexed figure, ing the holes to be numbered 
1, 2, 3, respectively, 2 and 1 coincide (nearly) at a, 
a 


OOO 
ZRO 


3 and l at ò, and 2, 3, and 1 in the centre. The 
holes are provided with removable shutters of 
coloured gelatine, and, of course, where two or 
three different coloured images overlap, a com- 
pound colour is formed. The purity and vividness 
of the colours are much enhanced if outside the 
three holes is placed a card, covered in proper 
places with three different- coloured pieces of paper, 
fixed so that each of these pieces of paper may be 
viewed through a gelatine shutter of its own 
colour; the coloured ers being, of course, illu- 
minated with a good t. The instrument, how- 
ever, performs very well when only a well-lighted 
white sheet of paper, or the clear sky, is looked at 
through its gelatine shutters. 

A very instructive experiment is made by insert- 
ing in the three holes shutters coloured deep 
orange, green, and violet, respectively, and making 
their images overlap partially, as indicated in the 
annexed figure. The result is that we seo a white 


centre inclosed by three spaces, coloured yellow, 
pink, and blue respectively. These three colours 
are plainly bi compounds of the original three 
—(orange + green = yellow; green + violet = 
blue; violet + orange = pink). The central 
white may be considered as compounded in either 
of the four following ways :— 


1. Orange + green + violet. 
2. Pink + green. 

3. Blue + orange. 

4. Yellow + violet. 


1 find that, vided a proper proportion is 
maintained in the ene or brig htnees of the 
three colours, these may be varied considerably in 
tint without appreciably changing the whiteness of 
the centre. The orange may be replaced by deep 
red, the violet by deep blue. and the green may be 
E or bluer; any or all of these changes may 

made without apparently affecting the tint of 
the triple compound white. A difference in the 
relative brightness or amount of light transmitted 
by the three sbutters, however, effects a notable 
change of tint in the space where their images 
overlap. The use of polarised light to illuminate 
the shutters affords a ready means of showing this. 
Let the light of the sky be reflected up from a 
polarising mirror through the coloured shutters ; 
then if we rotate the instrument (as a whole—- 
not the eyepiece merely), we find four positions of 
it in which all the colours are equally bright, and 
the centre is white. Rotating the instrument in 
one direction from one of these positions, one of 
the images, say the violet in our diagram, 
gradually fades or darkens, until after a quarter 
revolation it disappears. Meanwhile the other two 
images have been brightening, and they reach 
their brightest when the violet vanishes, and of 
course the central space, before white, now 
abandoned by violet, shines bright yellow. 
Another quarter-revolution in the same direction 
restores the violet, and slightly dims the other 
colours, and they are all again equally bright, and 
the centre white. The third quarter-revolution 
gradually extinguishes the orange and green, and 
brings the violet up to its brightest, over its whole 
surface. fourth quarter-revolution again 
equalises the colours ; so here we have a means of 


one colour as regards the other two. The effect is 
produced by the doubly-refracting structure of the 
eyepiece, and will be familiar to those who have 
studied the subject of polarised light. 
Walter Hardie. 
Joppa, near Edinburgh, Sept. 18. 


STRAIGHTENING CROOKED 
CASTINGS. 


(20580.] — “ MovLDER,” in his reply to me 
(20512), proceeds as if I had said: ‘* Ill-propor- 
tioned thickness is ¢he on/y cause of castings cooling 
unequally.” But this 16 transposing two words 
of mine, and I cannot allow him such liberties. 
T. D. W. gave two reasons for castings warp- 
ing. I say there is only one—:e¢., T. D. W.’s 
second, One part cooling before another — 
(does Moulder deny this? and that his first 
reason was only the [not the only) cause of the 
second? as ‘‘ Moulder” would seek to represent 
me as saying?) — for there may be many causes be- 
sides ill-proportioned thickness for the one reason 
why castiogs warp — viz., cooling unequally. So 
as I have shown that Moulder's“ basis is false, 
the arguments built thereon, and conclusions 
arrived at, must fall. One of the many causes for 
the one reason exists in Moulder's instance of 
runs, &c., being bent; but he leaves it unexplained 
—and so will I. In the mean time, I fear, how- 
ever, that he concludes equal thickness and good 
proportions to be synonymous. Wow, it isa fact 
that a run or gutter can be made of proportions 
that will cast straight from a straight pattern: 
and this proves that bad proportions” (?) can 
overcome the reason of castings bending. 

The case of the unequal column Moulder 
also leaves unexplained. He says, the fact of it 
being bent proves that bending takes place when 
all parts are hot [what does he mean by hot ?—there 
is hot and hot] and liable to bend.“ To this I 
agree without changing my position in the least, 
although, I grant, that from my use of the word 
„rigid, I may have led Moulder” to appear 
against me without opposing my arguments; and, 
therefore, I will take the privilege to explain in 
what sense my expressions are to be understood. 
By rigid I mean the condition of a casting 
opposed to plastic (not inflexible, however); by 
‘* plastic,” the condition which can be impressed 
on plaster. And with these explanations I leave 
my arguments again to be criticised, and will now 
take up Moulder's arguments. He will not 
deny that when castings which cool unequally don't 
bend. they break; that shows that some part was 
‘rigid’? and not liable to bend,” as he says. 
He may object that this is broken, not bent cast- 
ing; but, if ‘‘ Moulder” has reached mature age 
and is not a novice, he knows that many castings 
that are troken were only bent until they got 
a slight tap with something, and snapped, re- 
lieving the strain caused by the rigid part, and 
became then straight, proving that bending ” did 
not “ take place when all parts were hot and lable 
to bend.“ And here, I repeat, that the reason of 
bending was that one part got rigid while the 
other was plastic. and its contraction came later. 
If ‘* Moulder’? does not accept this theory, how 
does he account for castivgs bending that are not 
artificially cooled, seeing he has admitted that 
lineal contraction is equal in amount ? 

The introduction of the cube I regard as a little 
out of place. Our subject being linear action, it 
would have been as logical, and more pertinent, 
if he had said 36in. will shrink more than 12in., 
therefore, lineal contraction is not equal in 
amount. The coefficient' is only the sum of 
lineal contraction in the three directions—leugth, 
breadth, and thickness. Therefore, Moulder” at- 
tempts to make a distinction where there is no dif- 
ference. I will not follow him in that line, but will 
here briefly repeat that T. D. W. spoke of 
keeping all parts of a casting so that their 
contraction will be equal. I said, as to time, for 
the amount in thick and thin parts ia equal always; 
not as he said, ‘‘a thin body contracts more than a 
thick.“ 

Our Moulder ” saya that every moulder knows 
it to be undeniable that cooling the middle on the 
top side of a casting causes the ends to come up. 
As ours has not consulted every moulder,” 
he cannot speak for them, and I shall be surprised 
if any considerable number will allow him to be 
their representative in tbis case. But our differ» 
ence here is as to fact, and cannot be settled but by 
evidence. I have tested the matter (which was 
witnessed by many moulders) and given wy evi- 
dence. But now to his theory. Tune contraction 
caused by the cooling of the top side will com- 
press. I say, the contraction can only be hurried 
to its limit, and cannot compress the top side—it 
has no power to compress itself, and as little can it 
% overcome the cohesion of the underside,” for in 
order that the direction of action be reversed, a 
fulcrum, or series of fulcra, would be required, 
which does not exist in this case. So I deny that 
the ends come up, and argue that the top side by 
cooling ( if done early’’) will reach its limit of 


contraction, only a little earlier compressing the 
under side, which is then plastic and will yield as 
plaster, but when it contracts (only a little later) it 
acts as a bowstring, and draws the ends down. 
Patternmaker. 


REPLIES TO QUERIES. 
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„“ In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


47004. ]—Bread.—I am totally at variance with 
‘t Incisor ’’ (p. 69) in his opinions respecting hard 
dread oruste affecting the teeth, and promoting 
decay. With me, as an old sea-dog, eating soft 
bread is still the exception. I invariably eat chip 
biscuits, or the stalest of bread-crusts. If I eat 
toast it must be cut thin, and done slowly, so as 
to be crisp. I began life at sea in the days of hard 
„ pantiles,’ and with the exception of one two 
years’ cruise, I have never known toothache. On 
the occasion referred to, I did suffer considerably 
from decay of molars, and on consulting a dentist 
to have them stopped, he traced the cause to very 
different reasons. I have never had any trouble 
since. My teeth are still the admiration of m 
lady friends, and the envy of the gentlemen. 
am also an inveterate smoker; in fact I do not 
remember seeing a sailor who was able to work and 
eat ship diet, who bad bad teeth. My father, who 
was also at sea, in H. E. I. C. S., always eat biscuits 
after he gave up sea, and had a perfect set of teeth 
(of his own) when he died, at 73 years of age.— 
CUIDADOSO. 


(47239.]—Vegetarianism.— Thanks to Mr. 
Ollard, ‘‘ Meliora,’’and ‘‘H.O’B.” The latter gentle- 
man will observe that whether these days are en- 
lightened or not, I take on about two-thirds of a 

int per day of the light London bitter. I do it 
5 I hike it, and it likes me; and I do not be- 
lieve that so small a quantity goes very far 
towards makiug me fat. I have never tried hot 
milk, but will do so for a few days. Cold milk is 
too bilious for me. Sole, fried, is a delightful dish, 
but not very staying.“ Iam afraid a sole, and 
aay a dish of fresh (not tinned) French beans, at 
6 p.m., after an 8 a.m. breakfast, would find me 
rather faint next morning. I tiust H. O' B.“ is 
not the only reader who bas tried my '‘ vegetarian 
roast goose (see pages 17 and 69); it really 
deserves to be well known.—C. L. Harr. 


[47239.]—Vegetarianism.—I must flatly con- 
tradict the statement of the ‘‘sea-captuin’’ who 
informed H. O’B.’’ as to the uselessuees of 
canned provisions as a preventive of scurvy. I 
have never known a case of scurvy in any vessel 
with which I have been connected since cauned 
provisions came into use, and this not altogether 
owing to the use of limejuice. The first passage I 
made without a case of scurvy occurring was a six 
months’ one ; the crew were supplied with canned 
meats three times a week, and no limejuice, but 
the ship was well stocked with abundance of pro- 
visions of good quality, and the men were not 
stinted in their rations. They were also supplied 
with many little extras to make their diet pala- 
table; but which, even now, money-grubbing 
owners will not supply. The result was that the 
men were happy and contented, but above all, the 
sanit arrangements of the ship were well 
attended to; the builder had contrived to give Jack 
rather more roomy quarters than usual, and in 
consequence he took extra pride in keeping his 
berth clean. In fact, the floor was regularly holy- 
stoned until it assumed a dazzling whiteness, aud 
being well ventilated, was kept dry as possible. 
Indeed, the vessel, even in these days of merchant 
yachts, would have been considered a model of 
cleanliness and good order. I have never known a 
case of scurvy since, and my experience has not 
been a small one. It will de thus seen that the 
giving of canned provisions as an antidote toa 
disease is altogether liable to fail, if oue of the 
principal causes of the disease be allowed to exist, 
viz., uncleanliness, cramped up, and damp quarters. 
—CIUDADOSO. 


[47486.] — Euolid’s Azioms. — The axiom 
“O. W. B.“ suggests may be deduced from my 
result, but I do nut see that I assume the axiom to 
obtain my result, nor any other axiom save (2), 
However. if I am wrong, which is the correct way ? 
—C. H. Romanis. 

[47545.]—Battery.—To “J.M.” on OTHERS.—In 
answer to J. M.’s’’ reply as regards the expensive 
instruments, I have galvanometer and resistance 
coils. What I want to know is how to proceed to 
measure the intensity (current strength) and 
resistance of a voltaic battery.— EMANDALE. 

[47550.]—Dynamo.—To MR. Lancaster.—I 
am apxiously looking forward to your avewer, and 
would be glad to hear it as early as possible. Have 
done nothing further since writing.—T. F. H. 


————ꝗF1n 
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47606.]— Brake Power upon Goods Trains. 
—The following table gives the dates when ex- 
periments have been specially mide upon the Mid- 
land Railway to test the power of the ordinary 
tender and guard's van h. - brakes to control 
goods and mineral trains of diicrent weights upon 
Various gradients. 


[47709.] —Compressed Lime Crnucibles. —| obtain such a temperature io ancther veel as yoy 
Thees are, I believe, made in moulds at an enor- | wish with a mall cell. You cau easily ealeufate 
mous pressure — more like 200 tons than 20.— | the amount of zinc necessary to be ox used in the cell 

| E. G. to not a Ane noon of 8 through a given 

1771$.]—Staias in Woollen Goods.—Have | humber of degrees, and you wil, fma the result, 
P tried 5 well with soup-and-water? If Pe ence 9 what you 9 ea do cannot ha 
not, do: Also Fuller’s earth laid over wet and 133 © means you in to use.—W. J. 
allowed to dry. Fetch colour up again with a little ý 


GOOD3 TRAINS. HAND RRAXES. weak ammonia-water.—J. B. (47808 ]—Telephone.—To Ma. LANCASTER.— 


PA aii 4 : : : You have evidently gone wron altog- ther in th 
: ura {47722.]—To “‘Sigma.”—Thig question having - 8 n i 
Date. ) Where tried. a ' been left for some time, permit me to point cut to construction of your telephones. You ought ty 


; i i il -+ | get a sound through them when put on to a micro- 
TET 5 5 anise eE phone. Nuw, of course, you have twn bar-magrets, 
Of course, the cell with the larger plate would each one capable of picking up at least loz of 


Oct. 25. ISSS Derbe and Menchaster ne.. 90 


Feb. 5, 1970 9 Bromsazrove—Lickey Ir cine“ 37 give much more quantity.—D. BUNSEN. one aba ae put „ pri ende of the 
; -> Brynamman Branch (Sqwan- 427924 - ; ee Fee got Done of the 
Feb. 20, 1875 2i 43 5 535 „ 15 3 wire is Do through the fray:ng of the silk 
or oe ee te.— This can one only. I thin y meit- | covering, an ve brought the wires out to bind- 
oe ee para F N ing out the filling, and it would need great care. | ing - screws without touching each other. Suppos- 
Aug. 15, 1875 l oy = 129 le dependa very much on what the filling consists | ing all this to be right, then you have carefully 
Sp ER A ee gree i E of.—ERRow. adjusted the magnets until they are about one- 
ne ee 


„In the 


Gounter-pressuz6 apparatus. 


Tn additi n to the above trials, many exp-r:ments 
in ordinary working. 
go. Js trains are very | 
cds engine 


have been made with treirs 
Toere is no deubt tha: 
deficient in brake- Tower. Every 
sac uld have a powerful brake upc n all six wh-cis 


8 in -i isclose trad 
which wouid give 2 driver great control over his s not to disclose wade 


train.—CLewest E. STRETTON. 


[47616.)—Tube Well —The only i formation I! 
An give is copied from “Every Man his own 
of rum prpes, end 


Mechanic.” Charge“ ine usize 
labour: — 1 ft.. 2 lds. : 


Pots 2 S. f £2: 
Zaft, £10 les. : of., S12 M. TII al borings. 21 Is. 
each trial. Further information msy he attamed 
cf Messrs. Le Gread and Seated, 100, Bau- 


row, EC. — G. J. H. * 


4775. — Wocllen ard Worsted —‘T. P. 
in laet week's Mi CHINA. 
his idea cf the abora, Wh-re Cues be draw tna 
lne between “iing ard sb r: wei: As to 
woollen beicg tsh rt wel mi ed and fa led,” I 
am at prenn? mag Wireu yarn frm we 
lite. kug, E when woven will me Well mieg. 
A few moods azo I ex laineé to acother gers: 
that the atererce bta 
serai s of its tir a4. A weien thresd 25 
t Stretched " not ada cut. cn 4 De by this 
stretehuc a throsg ie 15 . baticg ibe] rz-s: 
Adres mere dumm 2 A e. and tre shortee: n 
the otteije at reht siz te them Aw 
res d. cz the c r. te Gone cater a tra ce i 
sa h s msnnertbar sl the Sims are Par.. ard 


Lo 
weil mix-d as b, no prin of che 


I Tore hor cr eho wa)! Oan 
another, Ca n . I dimer “TJO wii 
dord that EL ir c a sheet co wer] cae he made 
mto - 2 yer., ard the ots bat ists 


Worsteid.—ATNST XA GINT. 


429 —Eaagn ell gag Photographs —1! is 
Fot Gute c ar Na-: it merat or erine, zin this 
Gters i burn we nua that the pov wea tas b en 
ce ted m hare Dune. The cm jar p'an. 
PEDALA Is toro the mecre over week er an 
paste ari Di Tcs ensacsctis Taste is maie 
by dis rg Write wax >r D nC? te Y len- 
ie Lr 2 8 in da: 2 saer arg alone sicut 
reg πν Ns ci rs Dek of TarteD ue. 224 
me Ce loves. say to rer te Coccr of tre 
turds. zd sse tiat yia get the t. Ile 
eal tris er 4A er Ke 4 is to me: 
the photos with 4a 2 C S cc n. 
IXS. 


ms 2 


4. 22 °—Garden Prodsce.—Pree’y g matter 
for pers ual Ai S aLi amener Toes 
* c A y oor A Te g= aller then tee 
e ire — LEX 


-a > 


D~e 


A7 "—Rourdabouts. — That u s 1-4 wish 
to iros: Sump. vd: wa: : 
the whe pros f r- 
hme, wl w, cr Nr Ar jo E 
last bing very da:: bot if -he tour 
kexka s> : mra, 
oaR.— T P. 


4 7 — Shommakicse — Gitatwerhe di. 


Solved aF e i „ ea. Leattes eurfa-es 
muss be c.. CET 


bo 


* * 


tenn or 


147 Cy der 424 Beiter for Fa 2. 
Horse Ergee A r Bire erge ry v 
a er. er f rr: = S = A121 s-i L: 2 
m- gt be -f ary esaj me. “ Amsar Fe- 
beer eh oss e 228 re: A- n wiex 


Perz .. hee 


: 21 be to cai: 41 
the Soris „ Atmr-st.r be c-es 
Bot Gr e that A sree n. str Ke wri on 
GAT ter. onrar gt K. rer Pet pitta., woh 
WAD 1 ia eto ie 3 


2 — 21 Cre 2 RA.: 
222 


experiments upon the Licker Incline, the 
Dank engine, No. 225, was fitted with Chatelier 3 | 


Wl alow m: to correct | 


reL (oe IWO ib in tae a4. |: 


— 


heated by steam.—J.B E. 


47725. — Water-Glass.—Silicate 
suppowm, See the indices. 
T. J. N. 


470.) —La dels for Plants. —The description | a thicker one, 


‘47724 ]—Silvering Mirrors.—Appiied under- 
neath the plate, the latter being laid on a table 


of soda, I 
It is not real glass. 


thirtieth of an inch away from the ferroty pe plates, 
and still the result is bad. Well. it’s al your cwn 
fault.“ someone will sav. if they don’t speak asthey 
should do; but I have known in many cases that 
every care has been taken and bad results only 
obtained, and, as a last resource, a new plate has 
been put in place of old ane — perba ps a thinner or 
and, somehow or other, the tele- 


cf these label: nas not been published —presumably | phones have instantly spoken well, and as they 


ever bea: lead iateis for han 
the names being stamped with punches.—Essar. 


_ 147749. J— Boer Query.—If you mean that the 


"pe carrying the mixtare of gas and air t> the 


herrer is jin. in diameter, no wonder it is a failure, 
Get one cf F.ietch-r's small soid-Jame burners 
acd you wiil Lave pleaty of steam. Get his 
see whick suits you best, or which best lends itself 


secrets. Nothing will | ought to do when spoken to ci vil iy. 
ging on branches, &c , | laws goveruing all this, but they ara d:™calt to 


There are 


learn, and it is only experience which really 
teaches. See that all connections are clean, 
i circuits clear, plates not bu-«led. magnate ad- 
justed, then try telephone, and if azii inzrartable, 
let me know. aad I will help you to sowe the 


list anq | mystery.— W. J. Lancaster. 


(47311.J— Electric Pendulum. — I shall b 


to the con2:nans—ibat is, can be readiest adapted. | pleased to vive you al! the informa‘ion you ask for 


— ËS 

343. — Discharge 
Sewers —I am sorry I cannot enlion 
wit regard to the difference between the formulas. 


from Egg- shaped You wish to fit the peudulum :. 
ren “ Etna’? | make the movement, or have ycu 9 


1f you will tel! me what kind of clock, sze, dc, 


D> vou want t 
ue Nich you 


wish to apply an electric pendulum — W. J. Liy- 


Tae one i give may be found in Molesworth and c 


„er cadet me moires, and represents the 
im catec feet. I thonznat at first the 
Serre the e iel was owing ta tae uni- 
Mc astremM+ at adopted. but now it ecems this is not 
s2 Ass Eius” pruta out. “diameter of large 
eni sholi pe. f bower end. C. H. ROMANES. 


122, = 
2 — P: 


discharge 


difference in 


147814. Photographie —‘!) Waah the peints 
tus water aud nut over the water. aud never nind 
if you wash them four or five tim s. Ya wil 
preserve yvur touing-Dath all the longer. acd wl 
vet better aud purer prints. The tovics u a very 
vid one aud a gord one: batis mare easuv remem · 


sarieed Relay.—A description of bered as oue gian of goid, half a drachm of tobe 


; 0 i üv 7 Da shon. 
2 red rer. v2. Ear a sinale or a compound of toda. and fre ounces of Water. Yos shonid 


seed 


"Ge Sous te tit of utth use to you uuuccom- 


keep a stock-bitle of chloride of gold. sar ?: gram 


: . a ; : * in? ye t usle 
patrial ty a wcl ut If you intend making one, | tube brox-n into a one ounce bottle cf usulla 


Sarcdivwerts while to ca: a wd block. 


ru dear: in -g * Telephone end Ele trie Light.” 


Ke.. bs Presacit At. d also several! god woodcuts, 


+ 


` Wits rt. 


-E MWe to yourcther qivry, you saculd harden 
oe steel at a nnr red. th-u kiuper to a very 
i fot etraw.—W. J. LNA ER. 


- -æ 
2 


Mart ug Water is ting wanufsctured. 
M. wii pls acap with sulphuric acid in the case 
rizeni Wii de ata:-d. Tee moisture will then 
paas by Hs pe-ned articles and will make for th- 
am AC p tuis course with any chemical 
Sabes — E. M. 

4771.]—Dee2d Black for Brass.—Mv best 
Sharks to J. F. E.“ and Girelestone Wright 


x. 
icr their replies to the ab- ve queries, but they do 
aM met er mna. J. P. E Ss nitric acid pro- 
33 Coes Bt give a uniform black colour, aud it 
r: do f racft-eola red articles. Girdlestone 
Wiizeys straw prowess I.i» cot fiud satisfactory. 
Wi. de tel me what Ae Cs R Cr is, and how it is 
27 į eú tothe wire’ Can any fellow-reader refer 
D dark LUNE of ours giving a precess with 
zirate cf siver acd sulphate of copper? I have 
spent boars mearchicz for it without success, 


— 2 2A I am C10: it is there. I shall be 
hints on the subject.— 


P.. 


II f-rauy forizer 
IJSEI a Fox 

_ .f++:2 — Henleys Discharger. — Let me 
ww tet ae of Your cou, acd whether you wish 
te Stile ger on ty the base of coil, or on an 


— — 


ws 
Li- 
E L— N. J. LASCASTER. 
4 75. —Stair irg Sycamore.— Place some 
Let r: in hu ed sil and rub over the veneer 
. Ir stonld -uly be jast tiuged pinkish ; the 
Very ogbe: morssi of dr o- black would give it 
Deny qiiet tone.—E. AL 
ETS P. C. S. A friend to Prop s you. and 
8 N. J 2ST: tz an paid in advance, will entitle 
Jia t F .S.. no matter ne: her you kuow 
ans == af mi or n:. — E. M. 

2 Tent.— Paint with beiled oil: that Will 
A te tug waterprouf, but it will be a little 
E. — Z. M. 

77 . — Small Battery. — Lou could not 


DDr 


=. d. and I wui tell you how to 


(witha stop zin. dizmeter, F 12. 


i 


1. G 20 na drawing to becugraved, | Water; then use one drachm of gid asunat 
Tout iateLi mabiug one, it would be the balf drachm of acetate, and tive ounces of 
You will | Water, mix uo cne day before us ag. It is better 
oud a coed d DH. of bth snie ard com- to keep sm ili quaztlnes of toug saunon s 
g a i stock gold, Ko, taan to make all ap at ance. 2) 


Spots are due to a great mauy causes, aud on- 
otten the source of troanle is iugeor-stajus. Never 
touch or even brratge on the sur? ace of a prepared 


| plate: th? spots may bein tae piata at tinsh or d 


~ : ke . | due to du-t, or imparities im the water. Lot 
„ —Prevecticeg Rust.—Whiist the gas is | 


If W. P. | 


through a plate before exposure, and if s aro 
there, you will see them, aud may eves feel them 
—W. J. LANCASTER. 


[(47527.]-—Grist-Mi:ls —I have ter wating 
for somevne tu answer this querv. ani Tse it bis 
at last been answered by Hiucaiey™ in this 
week's issue ; but, coutrary to wy espectaticns, 
Amateur Farmer” bas been advi-ed to 30 in for 
a pair of stones. Now I. from practic d expernere. 
shouid most certain'y advise to the sontrary. and say 
by all means vet one of Messrs. Bard rd ana Perkins 
corm-grinding muis, as being very much fsater and 
| requiring far less power to doth: same quantity uf 
work, although for quality of work it cannot be 
expected that a high-speed mill can compete wich 
| stones, but for farmers work they are all that can 
de desired. Amateur Farmer n- rot suppe 
that because I say they cannot come up to nes 
in the quality of ther work that the corn must 
needs come tarcugh them in a half-split sort af 
state—far from it, fur I have often ground waas! 
dead enough to make first-class brown bread of. 
Again, the first outlay is much less, and 2 0 the 
repairs (When any are needed) are a mere inie, and 
make the mill as good as new; Whereas in stou 
the repaira, or dres-ing' as it is catied, are res 
heavy and come very often, requ'riug skiliai iad. i. 
| I should advise Amateur Farmer to cet @ No. 
1 mill for his 1 h.p. engine.— W. Lissryuros. 


| [47839.}—View Lens.—Y>u do not tel! m the 
kind of leuses you have the privuicse of seieun 
one from; one may be a piano, au thera oE 
‘and a third a triple lens: bat, om the sup iai 


n 
that all the lenses are of th- same bild, then "he 
IIIn. Jens wiil work best of they three. A lens fin. 
focus aud Ijin. diameter wil cover a 2 plate well 
Yoa might n 
tbe lens is a good one, have a atav an ea 
larger; but the corners would Ser a kete. 
Taen, for microscopically sharp work e stop Z U. 
or F 24, would work well.—W. J. Laycastz> 


a 


s 
s 
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EE R Paper.—Sensitised paper, 
if made of good albumen, will keep for months in 
a dry place: but will soon spoil if exposed toa 
damp air. The best way to keup it is to put it into 
a long can, mads on purpose, and put an india- 
rubber baud over the part where cap overlaps the 
body of the tube. In this way you can keep it 
good for mouthe.—W. J. LANCASTER. 


(47851.]—Sewing Machine. — Probably the 
stitch screw is either too far in or too far out: try 
both ways, and then if not remedied take off cloth 
plate chr and see that screw comes into proper 

lace on dut/on-shaped piece, and also that frame 
Is in catch of stitch- bar.—J. 1. 


{47853.] — Erector for Microscope. — The 
exeutar belonging to a telescope would not be of 
much use to you, and would be, as you say, not 
very satisfactory.” Tho erector to use with it may be 
made out of tubing lin. in diameter and 22 in. long. 
At the lower end mount a plano-convex lens zin. 
diameter and 2in. focus, couvex surface towards 
eyepiece, aud at the top end another plano, 23in. 
focus, with convex surface in same direction ; then 

ut a stop zin. aperture just witbin the focus of 

wer lens of erector.— W. J. LANCASTER. 


[47857.]—_Defective Sewing Machine.— Most 
likely the dogs ara worn and will have to beremoved, 
or get a diss feed titted by Simmonds, 24, Garden- 
row, London-r.ad, which works beautifully without 
any trouble. Two machines under my care give 
great satisfaction now.—J. I. 


[47860 ]- Mounting Diagonal for Reflector. 
—The Browniwg method of straining chronometer- 
spring in three pieces from the flat mount through 
the body has not, I think. been superseded. An 
account of the method will be found in Brown- 
ing's Pilea fur the Reflector,” to be obtained at 
that gentleman’s establiehments.— PRISsMATIGUE. 


(47869.]—Induction Coils.— Yeu can ure No. 
20 silk-covered wire for primary coil, three layers 
wound closely, then insulate with parafllu paper, 
and wind ss much 32 silk-covered wire on as 
secondary as the spice will alluw, carrying the 
two ends of secondury to two binding posts; this 
will make a nice emall coil. The cells iu which 
sulphate of mercury is used are made of plates of 
zinc and carbon, placed about jin. apart, with the 
moi-tened sulphate between thcm.—W. J. LAN- 
CASTLE. 


[47376.|—Magnetic Sands.—It was my in- 
tention to have given some particulars to this 
question, but cannot find the necessary papers, in 
consequence of a stormy flitting, arising out of the 
upper part of the cottage having been blown about 
our heads in the great storm of October 14th, last 
year. We had to run for our lives, and all the 
furniture that had not been ‘annihilated,’ 
together with some hun‘ireds of volumes of books, 
boxes of papers. £c., were thrown into the vans as 
fast as men could throw them. Some books were 
„% happened on by uuwelcome help in clearing 
away the wreckage, and I have never been able— 
indeed. do not feel auy desire—to get into ‘ship 
shape since. I have the misfortuue of being 
compelled to earn a livelihood, and that is a great 
obstacle to keeping things in ‘‘apple-pie order.” 
Bat about the magnotic sand. I think that it was 
either in ’59 or 60 that the late Mr. Moseley. the 
then celebrated manufacturing cutler, of Kings 
street, Covent-garden, seat for me to look at what 
he called a real cutting novelty.” When I 
entered his shop, I saw at ouce the wit of the thing 
II mean of the cutting—ina fine display of blades 
and knives of all shapes and sizes, having stamped 
upon them the word Taraunki. Mr. Moseley, 
himself, took a small dirk and drove its point 
through several copper coins upon the counter, and 
with pen blades pared the edges off penby- pieces as 
though the copper was but hard wood. He next 
showed me the black mayuetic sand, the magnetism 
of which was amusingly demonstrated, some 
** pigs,” ingots, burs, and forged blades of the 
mstal, ending by introducing me to a Captain 
Moorson, I think, who had brought the sand over 
in barrels from the shores of Taranaki, New 
Zealand. I wrote au account of what I had learnt 
and seen, which appeared in the Funes. A com- 
pany was then attempted to be formed, but it fell 
through, somehow, aud no more sand came over. 
Mr. Moseley made it all into fine cutlery, and a 
larga number of surgical instruments, which were 
highly spokeu of I have some ot the oll knives at 
home now, whilst muny of my friends supplied 
themselves liberally after seeing the quality of the 
edges.— STUART Murray. 


[47880.]—Liauid for Binnacle.—To MR. 
LANCASTER —Giyceriue would be the best liquid 
to float com pars card on, but you should protect 
the back of comptss card first. If it has been 
chipped, I should rather see the compass, as it is 
Gifticult to understand from your query exactly 
what is wrong —W. J. LANCASTER. 


(47896. ]—Photographic. About the best dead 
black you can use is made of best vegetable black 
and best French polisb, mixed up to the required 


consistency ; mix just as much as you want to use, 
and clean the vessel out containing it, when done 
with, You cannot prepare successfully the black 
paper put between the plates, but you can use any 
opaque paper —e g., brown rope Eulargements.— 
You require an enlarging lantern with condensers 
sufficiently large to take the whole of the plate, 
say pair of bin. lenses, an achromatic front giving 
crisp definition from centre to edge, and a brilliant 
light in as small a volume as possible. Then, of 
course, you want some of the bromo-argentic 
paper, and the developing and fixing solutions; 
and by following the instructinus sent with paper, 
you will be able to produce gond enlargements up 
to any size at will.—W. J. LANCASTER. 


[47900.] — Weather - Glass.— The so-called 
„ storm-glass’’? is useless, und not worth its 
making. Years sgo, I made a lot of them in a 
hundred different wuys, but found them all equally 
useless, You can get any am unt of visible pre- 
cipitate by altering the quantities of spirits and 
water. You do not say which way yours is stupid, 
so that Iam at a loss to know whether you have 
too much or too little precipitate.— W. J. LAN- 
CASTER. 


(47902.1— Preventing Silver from Tarnish- 
ing.—Hyposulphite of soda will not at all prevent 
silver from tarnishing—it will dissolve off any 
tarnish ; but if you want to prevent the silver from 
tarnishing, then coat the silvered articles with n 
thin collodion : this will keep the silver brizht (if 
not in use or handled) for a long time. You can 
purchase plain collodion from any photographic 
dealer, and then thin it with metoylated ether.— 
W. J. LANCASTER. 


(17916 ]—M.BR Engines —I can inform “Me- 
teor” that engines 61, C2. 63 64. 65, 65, and 67. 
all rebuilt 1882, have cylinders 18 hy 21. Meteor” 
makes some mietakes un to the 890 cliss; there are 
at least 70 of them. The 40, 120, 130 classes are 
all of this build; although they bave Mr. Jobnsou’s 
dome and valve, that does not altor the class.—A. 
DELIVER. 

[47916 J—M. R. Engines.—Theeonzines which 
I mentioned have steam brakes only. I am well 
aware that the vacuum is not applied to the engine- 
wheels, neither are they fitted with the Sanders 
ejector, not injector; the Smith's his been removed 
from 786—759. There are six 800-elass which 
have longer cylinders thnn the others, 18—26, I 
think the numbers are 803, 804 815, 819. and 829. 
—T don’t know the other. 61. 62, 63* 64*, 65, 66“, 
1578*, and 1293, rebuilt 1882, have had larger 
cylinders put in, also had a lirger tender. (I have 
placed an asterisk to four of them: they are titted 
with Westinghouse air-brake ) 165 and 166 are 
another class of engine. There are 40 engines 
known as the 40-class : they are very much like 
the 890-cluss, only they are a little higher in 
frames, and there are other thinps besides. They 
number 2, 5, 7, 12, 19, 21, 40, 41, 42 43. 44, 45, 46, 
47. 48, 49, 67, 68, 69, 72 90. 91, 92, 95, 120, 121, 
122, 124, 125, 126, 127. 128, 130, 131, 134, 135, 136, 
and 148; I have forgotten 123. Imsy also mention 
that the M. R. are building ten new passenger 
bogie-engines, cylinders 18 b; 26in., wheels 68 in.; 
they will number from 1552—1571 ; they are also 
having 50 six-coupled goods engines built by 
Messrs. Beyer, Peacock and Co., Manchester. They 
are same as 1441, dimensions given in replies 
47916 last week.—CaMOMILE. 

(47921.)|—Brake Trials on the Midland.— 
In the above reply itis mentioned that brakes have 
been tested between London aud Bedford, Leeds 
and Bradford, in ordivary working. This is a 
point upou which I desire further information aa to 
the date of trial and length of time each one was 
tested for.—A. Driver, A. S. R. S. 


[47923.]—Polishing Speculum.—To ‘Pris- 
MATIQUE.’’—The wavy surface is cansed by not 
rotating the mirror op its axis properly. The 
mirror must not move twics on the same line. A 
portion of a revolution must be described at each 
„ pull-back stroka.” The number of strokes per 
each revolution may vary from 120 to start with to 
50 for finishing. This ia not arbitrary, but will 
give an idea. The pitch - polishing will remove ail 
rings aud waves.— PRISMATIQUE. 


[47925.]—Electric Engine — To make a small 
motor, as you wish, you should get a steel magnet 
forged like Fig. 1, 2} by 2 by 13, with the pole ends 
forged so as to allow of the hole being bored jin. 
clear. When this is done it may be permanently 
magnetised by any of the well-known methods, a 
hole drilled in the foot to screw it to the wooden 
stand, and two on each side of the pole-picces to 
carry two strips of brass to act as bearings for the 
armature. ‘The latter should be of the shape shown 
in Fig. 2, deeply grooved, and should be made of 
soft iron, well annealed, and its dimensions should 
be žin. diameter, IEin. long. It may then be wound 
in the groove with B. W. G. 30 sitk covered, soaked 
in paraitia, leaving two ends for attachment to 
commutator as ehown in the plan, Fig. 3, one brass 
bearing piece being bent to allow of commutator 
working inside. When armature is wound, two 


brass discs should be screwed by two screws to each 
end, each of these being centrally drilled and tapped 
to allow of axles being screwed in. The latter 
should be 3-16in. when finished, but should be of 
zin. wire, and turned after fitting to armature. The 
commutator may be made by pushing a small ring 
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of ebonite tightly upon the axle, and upon that a 
piece of brass tubing, diagonally split, to each side 
of which the two ends of ai mature wire are soldered. 
Two binding screws upon the stand, having each a 
thin strip of copper soldered and split, reaching up 
to the commutator, completes the working part of 
the engine. A small wooden pulley may be put 
upon the axle to transmit the power to models, &c. 
A small bichromate will work this well.—FReEp, 
WALKER. 

47935. — Ventilation of Room. — Probably 
the bad ventilation of your room is due largely, 
and perhaps entirely, to the fact that the fire of the 
room can get air moro readily through the ventila- 
tor than elsewhere. In fact. in a room of the 
ordinary construction, a veutilatur euch as you 
describe could hardly be expected to work. You 
are practically siiusted in the bend of an inverted 
siphon, the longer limb of which is represented by 
the chimney of your fireplace, and the shorter by 
the space above your veutilutor. You have a 
strong source of heat at the bottom of the long limb 
and a weaker at the bottom of the short limb. 
Nuturally a current is set up down the short limb, 
tbrough the ventilator, and up the long limb or 
chimney. Assuming that your difficulty is due to 
this, I would recommend you to do two things: 
First to havea pipe fixed in the wall below the 
grate at the back of your fireplace, which would 
convey air direct from the cellar, or the outside of 
the house, in sufficient quantity to feed the fire; 
and, second, to see that the perforations in your 
ceiling, and the gratings in ths outer wall are suffi- 
ciently large to carry away the foul air. — L. 
ARCHBUTT. 


(47937.]— Photography.—I have frequently 
endeavoured to take portraits in a room at night b 
means of magnesium ribbon, but with no success. ï 
have, however, just perfected a light, whereby 
phatography may be carried on at night, and in a 
sitting. My lamp will be exhibited at the forth- 
coming exhibition in Loudon; but it Ssmparvivo ” 
will favour me with his address, I will supply him 
with all pecessary information. — Joux T. 
M’LELLAN, Craig-street, Glasgow. 


[47947.] — Land Reclamation. — The term 
“ warping,” as applied to the reclamation of land 
means the flooding of such land with the waters of 
some river or torrent highly charged with earthy 
matters in suspension. The water in this way being 
spread over a large area, loses the velocity that it 
had in the torrent, and the sediment is precipitated 
on the Jand, the level of which, in the course of 
time, is raised. In the Tuscan Maremma, large 
tracts of swampy land have been reclatmed in this 
way, and in the neighbourhood of Grostate, the 
flood-waters of the Ombrone, highly charged with 
rich, earthy substauces, brought down from the 
monntains duriug its rapid course, are led on to 
the low Jands by proper channels, and the water, 
which at the inlets is of a dirty yellow colour, 
flows over the land and is drawn off at the outlet 
perfectly clear.—EtTNa. 


(47947.]—Land Reclamation.—I have seen a 
little of the system of leud reclamation by“ warp- 
ing.” but it is somewhat differeut from that de- 
scribed by “G. J. H' The silt or “ warp” is 
brought up with the tidal-water. and suhsides from 
it when the water has reached ite heivht and begins 
to recede. A “fresh” brings very little sediment 
indeed, compared with tho tide-water. The best 
season for warping is a dry summer. when. if there 
be strong tides, the amount of deposit will be con- 
eiderable. I have seen the stone steps of a ferry 
covered to the depth of three or four inches with 
deposit from a single tide; but of course it must 
not be supposed that a large area would receive 
even half that depth. Tne total thickuess of warp 
which can be obtained on any area depends on the 
difference between the land level and the height of 
the tide-water. Sometimes four or five fest can be 
got ou small areas. When a district has been em» 
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banked round for warping, a large drain is made, 
embanked on both sides from the sluice to nearly 
the farther extremity of the area. On the tide- 
water being admitted, it rushes down to the ex- 
treme parts and gradually spreads until the force 
of the tide is expended. The subsidence of the river 
9255 admits it to oe rem, la vng benina a 

osit of warp. e unequal periods of rising 
and falling are especially suitable for stomog the 
water to clear. In the river to which I am alluding, 
the rise of the tide occupies about, or rather over, 
two hours, while the returning time is consequently 
nearly ten hours, thus giving the warp ample time 
to subside. Large areas of bog, peat, or turf, 
have been tiansformed into excellent corn-land, 
where the situation and surrounding conditions 
have admitted of the system being applied. In 
some instances warp has been carted from the river 
side on to rland; but it ie generally considered 
less beneficial than when gradually deposited from 
water.— O. V. 


147952.]— Agricultural Ohemistry.— J. D. B.“ 
will find The Fields of Great Britain, a 
text - book of agriculture, adapted to the syllabus 
of the Science and Art De ent for Elementary 
and Advanced Students, by Hugh Clements 
(Board of Trade), with an introduction by H. 
Kains-Jackson, price 2s. 6d., a capital book for the 
purpose required. Published by Crosby Lockwood 
and Co., 7, Stationers’ Hall-court, London, E.C.— 
F. Everitt. 


(47957.]—Measuring Height of Mountain. 
—Uniess Glen measures height by means of va- 
riation of atmospheric pressure by the barometer, it 
is essential that he be able to measure some angles 
—say, by marking lines on a board and running 
his eye along them. Suppose he can measure the 
angles 60° and 30°. Let A ve the point in plane of 
base, at which angle PAM = 30°, and let B be 


point in straight line AM (by walking straight 
towards M), at which angle PBM = 60°. Measure 
AB, let I = a—say; ... PB = AB =a, PM = PB 


sin 60° ys a, .. height = ae Of course, 


ome teed a. 
2 
any angle would do; these are the easiest. AB 
must be level.— B. A., Cautab. 


bee ot Continental Railways. 
—The ordinary gauge of the Italian Railway, as 
regulated by a Government commission in 1871, is 
1:-446m., or 4ft. 5” „in., or slightly larger than the 
English, which would be 1:43m., or 4ft. Sjin. The 
distance from centre to centre of rails, 1:50m., or 
nearly 4ft. 11łin.—ETNA. 


47959. ]—Gauges of Continental Railways. 
AI do not know exact measurement of gauges of 
Continental railways, but they must be all the same, 
with the exception of Spain, for I have seen Russian, 
German, and Italian carriages often in the north of 
France, some of them as far as Calais; and I know 
there is no changing of carriages between Paris and 
Vienna. At Calais, every Friday night there isa 
sleeping-carriage that runs through to Brindisi with 
the Indian mail, via Mont Cenis tunnel.— VEGA. 


(47963.] — Legal.— Under the circumstances 
stated in this query, A. devises a life estate to bis 
wife Jane, with remainder in fee to his son B. B. 
does not give away what neither he nor his wife 
ever possessed.“ Under A.’s will B. has a future 
and contingent interest (viz., a fee simple expectant 
on the determination of Jane's life estate), and he 
is expressly empowered to dispose thereof by will by 
the Act 7 Will. IV., and 1 Vic., c. 26, s. 3. He 
devises that interest to Mary his wife, who dies 
(presumably intestate) in Jane’s lifetime, and so the 
interest passes to Mary’s heir or heirs, whoever he 
or they may be, and it will vest as an estate in fee 
nimple in possession immediately on the death of 
Jane. In the mean time, it may be disposed of from 
time to time by conveyance inter vivos, or by will, 
but is alway» ready to vest on Jane's death, as 
above stated. The property“ (by which I sup- 
pose Anglo Dane” means the contingent interest 
devised to B.) does not go back to Jane as A.’s 
widow and heir.“ The “elder son, and not Jane, 
is A.’s heir; but the heir’s right is destroyed by A.’s 
will.—Lrx. 

[47973.]—Barium OCompounds.—Perh it is 
best, where the native carbonate (Witherite) is 
cheaply obtainable, to make barium chloride the 
starting point for the preparation of all these com- 


Bounds: The nitrate is produced from it by double 
ecomposition with sodium nitrate (Chili saltpetre), 
forming sodium chloride and barium nitrate. 
From the latter salt, barium oxide (caustic 
baryta) is easily producible by mere heating to 
redness, and this may be done in an iron > The 
nitric acid becomes decomposed, and is disengaged 
in the form of oxygen mingled with red nitrous 
fumes, and these may be collected and utilised 
in a variety of ways :—(1) They may be reconsti- 
tuted into nitric acid ; (2) they may be used in the 
place of nitric acid in the manufacture of sulphuric 
acid ; (3) they may be mixed with hydrogen, and 
being then passed through a heated tube or retort 
filled with pumice (which has been dipped in a 
solution of any salt of iron, dried, and subsequently 
calcined) may be entirely converted into a 
corresponding proportion of ammonia NH;. Thus 
caustic baryta can be made from the nitrate, 
starting 5 from the chloride and the 
nitric acid completely recovered as such, or utilised 
in an oe en: manner. The barium hydrate 
may be formed by acting on the caustic baryta with 
water. The caustic baryta slakes like oaustiollme, and 
if the hydrate thus formed be dissolved in boiling 
water to saturation, and allowed to cool, crystals 
of the barium hydrate, with eight equivalents of 
water, become deposited, and may be drained and 
collected. Further, these crystals fuse easily if 
heated in a cast-iron pan in their water of 
crystallisation, and this may be evaporated tilla 
monohydrate is left, and by merely heating this 
still further in the same pan it will enter into 
fusion, and may be ladi-+d out, and cast into pigs 
like so much lead. In this form barium hydrate 
keeps well, and is easily packed for ort. 
Barium bydrate is further obtainable from the 
barium chloride, by boiling with an equivalent 
poe of sodium hydroxide, when on cooling 
um bydrate crystallises out. At the present 
low price of sodium hydroxide (caustic oda) this 
method of producing barium hydrate is feasible. 
Inthe manufacture of bariom sulphide from the 
ground sulphate which B. D Williams recommends, 
it is a mistake to etate that any kind of 
reducing-furnace will suit. Such is not the 
case, and anyone who tries it will find that 
the bricks are rapidly destroyed. In course of 
experimenting in this direction with a celebrated 
French chemist, we were led, upon bis suggestion, 
to try bricks made from pure magnesia, obtained 
from magnesite. We constructed with these the 
bed of a reverberatory furnace, and this bed lasted 
Yor more months than our ordinary firebrick bed 
had lasted for days. Finally, we prepared our 
barium hydrate by decomposing the barium sul- 
phide with zinc oxide. The following is the best 
mode of proceeding :— Barium sulphate was mixed 
with one-third to one-half ite weight of coal-dust, 
and decomposed in our reverberatory furnace, 
heating it with a very fuliginons flame. The 
black mass was lixiviated with boiling water, and 
the hot solution of barium sulphide drawn off 
clear by decantation. On cooling, such a solution 
separates into crystals of barium hydrate mixed 
with barium sulphide and a barium polysulphide, 
which latter remains in solution. The solution is 
drawn off then after cooling, and we jast simply 
threw it away at that time. The crystals were 
dissolved again in boiling water, and to sepa- 
rate the small quantity of sulphur still pre- 
sent the following method was pursued :—On 
adding to a sample of this liquor an excess of 
zinc oxide, the sulphur is separated entirely as an 
insoluble zinc sulphide, BaS + ZuO = BaO + Zag; 
but besides this, the barium hydrate remaining in 
solution takes up more of the ziuc oxide, forming 
a compound with it corresponding to what one 
might look upon as a kind of barium zincate. Itis 
obvious that were the zinc oxide added in just the 
right proportion, this latter compound need never 
be formed ; but it is difficult to hit the exact point 
in this manner ; so in practice it is better to divide 
the solution into two parts, and then to add the 
excess of oxide to a first portion, and the clear 
solution of zinc thus obtained to the other part or 
second portion of the liquor. As, practically 
speaking, the liquors are always obtained (or may 
ways be obtained) in precisely the same conditions 
of saturation, and with like proportions of sulphur 
it is easy to establish, once for all, the bulk of 
liquor to be taken which, when treated with the 
excess of zinc oxide, will serve to desulphurise the 
other part without leaving any undecomposed 
sulphide in solution on the one hand, or any free 
zino on the other. The only points to be attended 
to are to so manage the liquors as to maintain them 
boiling hot, or at least as nearly a constant tem- 
perature as possible during the whole operation, 
and this is not difficult when dealing with large 
bulks of liquor which retain their heat. Lastly, 
we also made some of our barium hydrate from 
the carbonate direct, heating it first with coal in 
our reverberatory turnace with its bed of mag- 
nesia, and then extracting barium hydrate by 
lixiviation. Without magnesia this is quite out of 
the question. The high temperature required, and 
the extreme basicity of the baryta, causiug rapid 
fluxing of all ordinary bricks. I believe this 


forther information may be of value to querist 
re “ barium compounds in last but one of ours.“ 
I shall be happy to afford any further information 
on this subject, about which I believe I have more 
experience than most persons, and am only sur- 
prised that barium compounds are not already, as 
they deserve to be, an important branch of British 
manufacture.— Lux. 


(47975.]—Testing Lightning Oonductors.— 
The only way to test your conductor is to resort to 
the common and well-known method usually 
termed ‘' steeple- jacking,” and having acoomplished 
the somewhat perilous task of attaching a wire from 
the top of the conductor to the earth, to make the 
ordinary calculations on the galvanometer. Asthe 
majority of conducters which have been erected for 
a long time have not, upon being tested, proved to 
be in proper working order, but on the contrary an 
absolute source of danger, it is very likely that you 
may mert with the same result. Should you tind 
this to be so, I would advise you to adopt Vyle’s 
Patent Easily-tested Lightning Conductor, which 
is guaranteed to be made of 96 per cent. pure cop- 
per, and can moreover be tested at any moment 
without the inconvenience and danger of the method 
above referred to.—JouN BULL. 


|47979.] — Locomotives. — I see Meteor 
could not give yon the size of cylinders for 1128 
and 1394: they are 18 x 24in.; the former was built 
by Neilson and Co., Glasgow, the latter at Derby 
by M. R. Co. There are three engines, 1397, 1395, 
and 1399; I have been informed that they were the 
perty of the Somerset and Dorset Railway, and 
e M. R. Co. took them from them when it was 
made into a joint committees; they are small 
tender engines, I think they have wheels 5ft. 4in., 
and cylinders 15 x 20in. I may also state that 
they have steel boilers ; the engines which our 
friend Meteor’? means are from 101—109, they 
have had their numbers altered from 1390-tys. 
to the former; cylinders, 18—26 ; wheels, 7ft.— 
CaMOMILE. 


[47997.]—Black and Tan Terrier.—A white 
opacity of the whole of the front of the eyeball 
often occurs in dogs from some irritation, such as 
thorns—this, of course, should be looked for, and 
the whiteness will disappear by itself. If it does 
not do so soon, something in the shape of a smali 
blister just in front of the root of the ear on the 
same side, kept open for a week or more, will often 
effect a cure. A little blisteri fluid carefully 
rubbed in with a small hard will be the best 
thing, but the opacity in this case may perhaps be 
internal; for this nothing can be done.—F.R.C.S. 

1 


48009.]— Integral Calculus.—Since— —— 


* 1 cos.» 
5 shew. 
V2 ano Let ein. Ž be developed by 
2 2 
Maclaurin’s theorem; and we have 
1 2 7 4X Ji 31 rN 
sin. y Aaro 2 + 360 (2) 4 nia) 
381 r\i , 
1614400 (2) + Se 
41 dx f d x x 
Heuce, 1 — wos. z = ¥ 2" sin. 5 
dn qt Trt 31 2° 
=? 0 2+ 12 7 2550 43840 Ke. 
Integrating 
zler 1 { x3 72 
ous — „= — 2 + =, + — — 
y l- con. VŽ 36 14400 
31 + &e } 
8880880 : 


[48010.]—Oil on the Waves.—It would cer- 
tainly take a very long time before the ocean was 
completely covered with a film of oil, and I doubt 
whether this would ever happen, as the oil would 
partly decompose and be partly eaten. As, how- 
ever, a machine has been invented for the purpose 
of pouring the oil upon the ‘‘troubled waters,’’ it 
is not at all unlikely that one may be invented to 
collect it.—JoHN BULL. 


(48023.] Fixing Cylinders and Eccentric in 
the Lathe.—First bolt eccentric on face-plate of 
lathe and bore out with a side tool for shart, then 
place it on a mandrel turned true to fit, and face 
up each side of eccentric and turn boss; from the 
two centres in mandrel set off the throw witha pair 
of dividers. Piace mandrel on a surface-plate, 
and draw two lines parallel with a scribing gauge. 
Where the line crosses mark with a centre punch 
carefully at each end, place eocentric sheaf on 
mandrel and run throw up. To bore cylinder, the 
lathe should be a self-acting one, and the cylinder 
placed on saddle and bored out with a boring bar 
and a proper-shaped cutter. I believe large cylin- 
ders are bored out with a machine designed for that 
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purpose. Only say what you wich to fit, and I will 
elp you.— WORKING BLACKSMITH. 


118025.) — Preparing Insects for the Micro- 
scope.— Kill the insects in spirits of wine, then 
soak for some hours in pure epirits of turpentine, 
and finally mount in Canada balsam.— F. R. C. S. 


48025. — Preparing Insects for the Micro- 
scope.— In a paper by Stanifoid Green, rea 
before the Quekett Club, March 22nd, 1878, it is 
recommended to kill the insects by turpentine, and 
allow them to remain in it for a few days, when 
they will be transparent and fit for mounting in 
balsam, without pressure. Dipterous insects of 
moderate size ahould be boiled in the turpentine 
for a moment, and left in cold turpentine till they 
are tolerably transparent, with a clear outline. 
Specimens were shown at the meeting, and the 
beautiful condition of trachea, eyes, and muscular 
tissue was noticed.— T. W. W. 


(48033.]—Agriculture.—I can strongly recom- 
mend Agile to procure the book I use, and 
with which my present teacher obtained first-class 
honours last year, viz., ‘The Elements of Scien- 
tific Agriculture,” price 2s. 6d., by John J. Pilley, 
medallist, and holder of tirat honours certificate in 
agriculture. At the end of each chapter are 
questions from the various stages of examination 
papers. The publishers are Messra. Geo. Gill and 
Sons, Paternoster-row.— E A., Longstaff. 


45034. —Ammonia.— (a The specific heat of 
ammonia (water = 1) is 508. (/) The pressure of 
the heated gas increases by 1-273rd of its amount 
tor every degree centigrade above freezing - point. 
Now 100° F. = 38°C.; 150 F = 66° C. ; 200° F. = 
93°C. Hence, the ratios of the N at 0°, 
„O > DQ 38 66 9. 
38», 665, 93, are 1, 1 273˙ 1 273 l ˙ Taking 
the atmospheric pressure at 151b. per square inch, 
we get the total internal pressures at the three 
temperatures 17°llb., 18 Glb., and 20-1lb. The ex- 
cess of internal over external pressure is, hence, at 
1c F., 2·Ilb.; at 150°F., 3-ulb. : at 200° F., ld. 
—M. A. 

[48034.]}—Ammonia.—The specific heat of 
ammonia gas referred to an equal weight of water 
as unity is, according tu RNegnault's researches, 


430S4. Gases expand 01 of their volume for 


every degree Fahr. by which their tempera- 
ture is raised. Therefore, one cubic foot at 


52° Fahr. would become == 
or 559 150 Ae - 32 
491 


or 9 cubic feet at 150° Fahr, and 1 + 
59 


or ei cubic feet at 200° Fahr. But, as in the 


case under consideration, the gas is not allowed 
to expand, the pressure will be increased in the 
same ratio, according to Boyle’s law, for the gas 
may be considered to be compressed from the 
volume it would occupy at the above temperature, 
until it occupied one cubic foot. The ordinary 
atmosphesic pressure being 14 7Ib. on the square 
inch, the pressures at 100 Fahr., 150° Fahr. , and 


1 + 


subic feet at 100° Fahr., l + 


200° Fahr., would therefore be respectively 
14-7 x 559 147 x 609 14.7 x Gold. These 
191 191 491 


expressions give the values 167, 15°2, and 19-7, or to 
state the excess of the 1 over that of the 
atmosphere, us is usually the case in practice, the 
pressures would be 2Ib., 3.5Ib., aud 5lb. per square 
inch respectively.—H. O. M. 


[48048.] — Bichromate Batteries. — The 
strength of the bichromate solution was :—Satu- 
rated solution of bichromate of potash. Sulpharic 
acid, one-sixth The proportions were by 
measure. I u a pint jar for the elementa 
mentioned on page 39.—SEMA. 


[48051.]J—Duleimer.— Beech is one of the best 
kinds of wood for this purpose. Make a strong 
frame composed of five pieces as follows: 
Two pieces 12in. long, 2in. wide, and lin. 
in thickness; one piece 2ft. long, Ijin. in 
width, and the same in thickness; another piece 
18in. long, lio. wide, snd same in thickness; 
another piece lin. wide, I Iin. thick, and I2iu. in 
length. is piece will be secured in centre of 
frame to give extra strength. These five pieces 
should be firmly dovetailed together to form a 
strong frame. The wood should be perfectly dry, 
and free from any knots or splito. It shcuid also 
be well seasoned. Next prepare two pieces of 
beech jin. thick, and large enough to form the top 
and bottom portion of the frame, and Hush with 
the outer 985 of it. These pieces should be 
dressed perfectly smooth on both sides. In one of 
these pieces, which is to form the upper portion of 
the soundboard, drill four holes about 2in. diame- 
ter in the centre, but not too close together. Fix 
this piece on the frame with good hot glue and one 
or two good ecrews. Afterwards secure the piece 


to form the base of the soundboard in a like man- 
ner. This piece will not require any holes to be 
drilled through it; it should fit so as to come ex- 
actly flush with the outer edges of frame. When 
this is done, fix two bridges of hard wood (the 
harder the better) 12in. long. jin. wide, and the 
same in thickness, lin. from the edges of sound- 
board, and on the upper portion of it where the 


d | holes are drilled. The holes are required for the 


same p se as the F holes in a violin, If the 
bottom piece is omitted, then no holes will be re- 
uired in the upper portion of the soundboard. 
he querist may choose whichever method he pre- 
fers. A little glue will suffice to hold the bridges 
on. The next thing to do is to secure the pins, 
which should be situated at the atraiga end of 
soundboard, and about jio. from the bridge. At 
the other end secure the pixnoforte pegs, two for 
each note, in a similar manner as in a bichord 
pianoforte. The pins at the first end should be 
rather thick, as the wire has to pass round it. One 
piece of wire will answer the purpose of two 
strings to one note, which is termed bichord. If 
three wires are required for each note, it will be 
better to have a separate string for each pin and 
. The querist can apply as many notes as space 
ill permit, and tune it according to his taste, and 
at any pitch he desires. Brass wire is, I think, 
referable to steel for a dulcimer, but either can 
A used. Dulcimers are made in various ways. If 
the querist will strictly observe the instructions I 
have sent, he will be quite satisfied with the result 
after he has finished. I shall be happy to supply 
any further information on the subject that may 
be required.— G. FRYER. 


(48054.]—Turkish Bath.—This correspondent 
who believes in both allopathy and hommopathy, 
and takes china (is it blue?) would find his cure, I 
should imagine, in ceasing to trouble himself about 
all these things.—F.R.C.3. 


[48058.]—Wild Beast Trap.—Any trap on the 
live-mouse-trap principle which will take the 
animals alive, so that they may be mercifully shot. 
The natives in most countries understand the build- 
ing of these traps, which are baited inside with 
meat ; spring steel traps are too cruel tobe used for 
any 5 keeping them in torture for hours.— 

R. C. S. 


48060.]— Melting Temperatures. — Bodies 
which expand on liquefaction, as is usually the 
case, would vertainly have their melting-points 
somewhat lowered if the pressure on them is 
diminished; but I am of opinion that the lowerin 
of pressure consequent on a rise of 6,000ft. woul 
not be sufficient to produce any perceptible altera- 
tion in the temperature of liquefaction.—H. O. M. 


[48060.}— Melting Temperatures.—A sub- 


| stance which melts at 212° cannot be melted at 


200°, even under a lower atmospheric pressure ; but 
the boiling pons of water can be raised by adding 
a considerable quantity of common salt to it. If 
the question of carriage is no object, chloride of 
calcium is better for the purpose than ordinary ealt, 
which is only referred to as being easily procured 
in almost any part of the world. — THomas 
HER, Museum- street, Warrington. 


[48060.]—Melting Temperatures.— The result 
depends upon the nature of the substance. 


The | knowing whether it has shifted or not. 


attached. The result, he observed, is what ought 
to happen: if the secondary is included in the 
battery circuit, the magnetism of the core is so 
much reduced as to di , instead of increasing, 
the shook.—Siema: 


[48067.] — Silver Watch-Case Repairs.—Firat 
remove the springs and also the bow. This is gene- 
rally fastened with a steel screw. I think the 
brown colour which your watch-case had on re- 
moval from the acid, must have been caused by 
an iron or steel screw, or perhaps a piece of iron 
binding wire, which you had left on the case. Iron 
in contact with silver in sulphuric acid has this 
effect. It is, I expect, a result of galvanic action. 
Your pickle is much too strong Add sufficient 
acid to the water to render it sharply acid to the 
taste. Any sort of clean water will do. This 
pickle will do for either gold or silver. There is 
another reason why you should remove the bow. 
The push-pin is generally made of brass, with a 
small piece of silver soldered onthe top. This is 
sometimes fastened on with pewter or tin solder, 
and in bard soldering the case you would be sure 
to spoil it (the push-pin). Carefully examine the 
case to see that it has not been previously botched 
with pewter, as the smallest particle of lead, tin, or 
zinc, will, when the case is red-hot, run through 
and leave a large (or small) hole. If there should 
be on such about it and it cannot be removed, 
don't have anything to do with the case. You can 
buy what is called joint wire, this is a piece of 
thin plate bent into the form of a tube, and then 


pulled through a draw-plate to the required 
sizə ; recollect that it is not soldered. 
You will see the edges running down on 


one side of the wire, this side will be the inside 
part (so to speak) of the joint, so that when the 
solder runs it will join these edges together, as well 
as join the knuckle to the case. You can get, at 
the watch-tool shop, a file with a round edge. The 
edge of the file must be no larger than the joint, 
and it is used to file out a place for the joint. If 
two knuckles are broken, you will find ıt best to 
file off the third, and put them all on fresh ; if you 
are only putting one or two on, you must be very 
careful not to file too much away, as this would 
spoil the joint altogether. We will suppose you 
have neatly and flatly filed away the old joint, or 
a part of it, place the two parts of the case 
together, and cut the joint wire (witha fine saw) 
the proper length, and scrape that part of the wire 
where the edges join. You have your borax ready 
on the slate, smear a little on the joint just in the 
centre of each knuckle, and put the pieces of wire 
in their places on the wet borax; now add to each 
one a emall panel of solder (dipped in borax), and 
allow the whole to dry. I should now solder it 
just as it is; thet is, I should just tack each 
knuckle with a very small quantity of solder, and 
if more were required, separate the pieces of the 
case, and solder again with a little more, 
but you must be very careful of the 
solder, as, if any of it runs away, it will 
spoil the work and the fit of the joint. Yon 
nee? not solder the two pieces at once if you don’t 
like. but let the borax be quite dry before y 

separate them, as if the knuckle shifts it will g 

loose or come off; whereas, if you separate them 
when the borax is wet, you have no means of 
A word of 


melting temperature depends upon pressure as well | caution about joint-pins; perhaps you do not know . 
as heat, and upon the vapour tension of the sub- how they are fixed. In the best watches, the joint- 


stance. Water boils at a lower temperature under 
lower pressure, because the act of boiling is change 
of state to vapour, which forme earlier. But this 
does not affect the mere fact of melting where 
vapour is not formed. In the case put, the sub- 
stance which melted at boiling temperature, 2129, 
would not be capable of being melted at all when 
ae boiling temperature was lowered to 200°.— 
IGMA. 


(48062. —Watcoh Repairing.— J. B.” does 
not say in what way he has failed to time an 
English lever, but can time Genevas very well. I 
should have thought he could have managed the 
lever as well if he knows how to count the vibra- 
tions right. I have never found any difficulty in 
springing ordinary watches. Jewel-holes can be 
bought ready set and drilled for English watches, 
gauged to size; Genevas are set in the plates. 
There are tools sold to open the setting, and they 
have been described in ours some time back. I 
use a mandrel to turn out jewel seats, but I believe 
watoh-jewelling is a separate brauch. Any further 
information with pleasure. — WokkING BLACK- 
SMITH. 

[48063.]—Medical Coil.— A Novice“ has not 
done whut he says, and followed my instructions. 
The directions given, p. 359 of my book, and showu 
in the diagram, are to connect the battery only to 
the two ends of the primary circuit of 18 wires. 
These magnetise the core, and the extra current 
from them passes into the body throngh any 
length of secondary wire included. The con- 
nections from which to receive the shock are from 
the commencement of the primary,- and from the 
commutator studs, to which the other end of the 
primary, and successive lengths of secondary are 


pin is of steel, iron, or brass, and it is made of such 
a length that it just fits into the centre of the 
joint; and a piece of silver or gold wire, as the 
case may be, is then pushed in at each end, and 
carefully brushed over. These gold or silver ends 
can be removed with the point of a graver: just 
stick the point in, and drag or push out the piece 
of wire. Common watch-cases generally have 
German silver joint-pins all through. Some cheap 
watches (called silver) have silver back and front, 
while the rim or body of the case is German silver. 
This should all be ascertained, as it is no use put- 
ting a silver knuckle or joint on to a German silver 
case. These cases require to be plated after being 
hard-soldered. You will find a draw-plate very 
usefal: they are rather expensive, but last a lon 
time. If you have or can get a draw-plate, I wil 
tell you how to make the joint-wire, as you will 
want it of different sizes, and it can only be reduced 
with a draw-plate—it must not be filed. It oan be 
purchased at the tool shops.—Os. 


[48068.] — Eyesight.— ‘* Nigel can have 
epectacies with two different shaped lenses, one to 
suit each eye. If he will select a levus which is 
right at, say, l0in. distance for each eye, the 
selected lenses can be put in one pair of spectacles. 
This is commonly done. and probably Nigel“ 
has not explained the difference between his eyes 
when attempting to purcha e. Odd spectacles are 
never kept io stuck, but the lenses can he changed 
in a few minutes; the additional cost will be little 
or nothing.—Tuomas FLETCHER, Museum street, 
Warrington. 

(48069.)—L.N.W. Engines.—No. 2047 is asix- 
coupled saddle-tank short funnel, stationed at 
Camden. — À LARIC. 


i 


98 


ENGLISH MECHANIO AND WORLD OF SOIENOE: No. 914. 


SEPT. 29, 1882. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 

swered for five weeks are inserted in this list, and if still 

are repeated four weeks afterwards, We trust 

our readers will look over the list and send what information 
they can for the benajit af their fellow contributors. 


47435. 
47442, 
47445. 
47453. 
47455. 
47467. 
47458. 
47466, 
4747 2. 
47 480. 


Magie-Lantern Mechanical Slides, p. 460. 

Kicycle Touring in Scotland, 460. 

Electrical, 460. 

Varnish for Clay Pipes. 460. 

Boiler Tube Piecing, 460. 

Injector, 460. 

Reeds for Jacquard Loom, 460. 

Iron, 360. 

Indian Workmen, 441. ; ; 

L. and N. W. h. Compound Locomotive Experi- 
ment, 461. 

Mining Queries, 461. 

Bennett's Battery, 461. 

Translation, 461. 


Tin-plate working, p. 556. 
Photography, 556. 

Re- melting Pig- iron. 568. 

Siemens’ Dynamo, 556. 

Collimat ion, 557. 

Hydro- Kinone, 557. 

Aniline Dyes, 557. 

Tra“ sit of Venus at Marseilles, 557. 
Faint Stars. 557. 

Tin-plate Werking, 557. 

Boot and Shoemaking, 557. 

Dye ing Hose, 657. 

Winding Engine, 557. 


QUERIES. 


— — 


148070.]—Prospects in Western Australia.— 
Having part interest in concern which proves unable to 
support two leading hands, and the trade not beine a 
enerality, and at the present period very slack, I should 
be glad as an intending emigrant, of information (trust- 
wortby) or of references to books that may be purchased 
containing the enligbiment desired of the district named 
above. I can, of couree, withdraw the interest named. 
about £200. What are the chief products of the country ? 
Is it suitable to a Eur pean constitution, the value of 
land and its fertility, and if cattle disease has ever ob- 
tained a footing tbere! Can anyone explain the follow- 
ing I- Government grants of £40 value given to all who 
ay their passage there. The above has been geen in 
ost- office window. To what part of country dues it 
refer !—A MEcHANIc. 


[49071.}—Ooil Winder.—Will any of ours be 
kind enough t» give me directions for making the above, 
accompanied by a rough sketch, if possible 1--A Bx- 
GINNER. 


[48072.)—Induction Coil—Edison Lamp.—I 
have made an induction coil. core p in., two layers or No. 
16 cotton-covered f. r primary, and about thirty layers of 
No. 35 silk-covered for secondary, condenser, and separ- 
ate contact-bieaker. I get a good shock from it, but 
hardly any orno spark. Will Mr. Lancaster, or other 
kind electrician, inform me what length of spark ought 
I to obtain, and if 1 added 20z. of No. 36 silk-covered to it, 
would it give a better effect! I have got a ten-candle 
Edison lamp, and seven quart Bunsena, but do not get 
near ten candles’ power from it. The person at the shop 
I purchased it at said it would work with seven batterirs 
(Bunsen), and I fesr it requires greater power. Will 
l Pon 1 give your opinion on the subject, and oblige ? 


[48073.j—Water-engine.—I want to make a small 
water-engine of about -h. p. If any reader can supply 
me with drawings or iastructions, I rhall be much 
obliged. The engine to be worked by pressure obtained 
from water-main.—Jack. 


[48074.1—Oosmical Rising of Lyra.—In “ Ovid, 
Fasti I.,“ 315, there is a passage which refera (su 
Keightley says in his note) to the cosmic rising of Lyra, 
on the 5th Jan. Now, if I rectify my globe for latitude 
42° (that of Rome, sa;), and bring Vega, say, to the 
Easiern edge of the horizon, and observe the day answer- 
ing to the degree of the Ecliptic cut by the eastern edge 
of the horizon, I should obtain, I fancy, the day on which 
Vega risea cosmically. But this corresponding day 
seems to be eurly November, and not early Jan. 7, and 
no allowance for precession will, so far as I understand 
the matter, make Lyra rise coemically in Jan. 7. If I 
work on Algenib in Pegasus from the latitude of London 
in the same manner, I fini its cosmical rising to be Feby. 
10th, which is correct, I am told. I hope someone who 
knows will have the courtesy to answer this inquiry.— 


[4875.]—Astronomy—Herschel’s Outline. 
— What books should be read first ? On pp. 4 and 5 of the 
eleventh edition of tir J. hn Herschel’s ‘* Outlines of 
Astronomy,” the following passage occurs :—*' The pre- 
liminary knowledge which it is desirable that the student 
should poseess in order for the more advantageous 
perural of the following pages, consists in the familiar 
practice of decimal and sexagesimal arithmetic ; some 
moderate acquaintance with geometry and trigonometry, 
both plane and spherical; the elementary principles of 
mechanics, and enough of optics to understand the con- 
struction and use of the telescope, and some other of the 
simpler instruments.” I would be much obliged if some 
one would kindly give me the names of the best books 
limited, or nearly limited, to the sutjectsor such parts of 
the subjects of which such prelimi know e is 
desirable. If there are treatives which satisfactorily 
afford the necessary information without giving the 
numerous exercises found in school manuals, such 


at Mich elmas. 


148076. Emigration. I am thinking of going out 
Wili any kind friend give me a little 


to South Africa. 
advice? I have always followed clerking (railway and 
P. O.). How are railway officials paid out there? Would 
there be any ditHculty in getting into the locomotive 
department ? I may say I have a knowledge of agricul- 
ture—would I be able to make anything out of that? I 
am informed Dutch is chiefly spoken. Can I be recom- 
mended a book on that subject suitable for that part ? 
Are there any opening in the Army fora steady young 
person? Any relative i for:nation as regards climate, 
dress. manners, &c., will be gladly received.—J, A. F. 


Leoi Legal = Te Ma. WzTRERTIEID.—I am a 
echoolmaater. Part of my sa'ary is a house which I have 
let. T. nant was served at Lady-day with notice to quit 
He r: fuses to go vur, There are several 
other houses empty ia the village. There is no written 
agreement, as the man had the house at a nominal rent, 
merely as accommodation whilst getting another. How 
am I to deal with him! Woud or could there be any 
legal quibble over my power to let! Notice to quit was 
served by an independent person, but not in the presence 
of a witness. Is a witness re juied? As J am urgently 
in need of the house at tre present time, your assistance 
will be thankfully receiv-d. 1 may say there has been no 
rent, nor is there appearance uf any. Can I put in an 
execution !- W. G. 131008. 


[48078.|—Muntz Metal Tube3.—I have been lately 
fitting pieces of these together by riveting and soldering, 
but think if they could be put together by brazing it 
would be an improvement. Would some reader kindly 
inform me how to do this, and what spelter and flux is 
Lae Any information would gieatly oblige.— 


148079.] Voss Induction Electric Machine.— 
Many thanks to Mr. John C. Frank for information ss to 
the No. of the E. M. where I should find a description 
of the above machine; but as it dhes not give the sizes of 
the different parts, would it be troubling him too 
much to ask the following questions! Wbat should be 
the sizes of two plates? 2. What diatance should the 
revolving plate be fiom the fixed one? 3. Thickness of 
plates? 4. Would not vulcanite or ebonite plates do as 
well us glass, as they are less expensive, and not so likely 
to break -W. J 0 


148080. Compensation Balance in Watches. 
—Will any of ours kindly explain the construction 
and use of the compensation-balunce in watches? Any 
information on the subject will undoubtedly be of inter- 
est to many of our readers as well as myaelf.—G. FurkR, 
Swansea. 


(480S1.1—Small Blower.—Will some one tell me 
bow to binge the boards together so that the leather may 
not be liable to crack, and how and where to jom the 
leather in a small blower I intend making! It will be 
about 12in. by 14in. with sound: d corners.— H. W. W. 


148082.]— Single Eccentric Link Motion.— Will 
some one inform me if the above will answer, the link 
being pivoted at the centre, and convected to the valve- 
rod by a movable connecting-rod -H. W. W. 


49083.]— Keeping Launch Funnel White.— 
Will any of ours tell m what to coat the funnel of 
my launch with to keep it white, or any light colour! 
Have tried white paint, whi:ew.sn, &c., but everythin 
burns off, and the funuel lo-ks rusty. Have tiie 
Brunswick black, but even thut burns off after three or 
four trips. I may men' ion that there is an inside funnel, 
aud that the one I wish tu kcep white is the outer casing. 
—Tromas Page. 


(48084.]—Camera.—Would Mr. Parkineon or Mr. 
Robinson kindly give me a few hints as to turning out a 
nice half-plate beilow -body camera to take views and 
two portraits on hualf- plate! 1 intend making one in the 
winter evenings. 1 bave mad- a smaller one, but I would 
lke some directions ue to brass-binding, &c.—SsmMpPar 
FiveEuis. ` 


f48085.] — Rosin for Violin Bows. — Will 
„Fiddler,“ Mr. Schucht, or some other kind friend versed 
in the matter, tell me huw to prepare rosin for the above 
use, and how it is shap-d into fancy squares? I find it 
sticka to moulds made ot plaster of Paris.—’CELLo, 


48086.] - Red Ink —Can any reader give me a recipe 
for red ink made from lugwuod !—A. A. DONALD. 


[48047.|—-Dynamo-machine.—I am making a 
ĉynamo as follows: Armature Aan. diam., fin. wide, of 
the Gramme form, having 16 coils of No. 20 B.W.G. 
cotton-covered copper wile ; tie'd- magnet lin. diameter, 
round, iron bent to sapre, legs Sin. long, pole pieces 
screwed on to magnet with gin. circle cut from them. I 
understand the mugoet 19 a l ttle small, but I cannot get 
it alterel. Will any reader kiwly tell me how much, 
and size of wire to put on mag uet. and what I may ex- 
pect from such a machine ? The total weight of wire on 
armature is 13 Oz. — A. A. Dunavp. 


(48088.]—Legal.—A. ients a farm after the rate of 
363. an acre, and is assessed ufte: the same rate. Upon 
A. leaving, B. takes the farm ut the rate of 30s. per acre, 
but is assessed on the old rental of 36s. per acre. 
Gan B. be legally arsessed on the old rental, or on any 
gam above the permanent reut ?—A FAnNMRE. 


(48069.]—Preserving Wood Fish Tank.—Can 
any of our readers help me with the following -I have 
a tish tank made of wood (deal. only the front being of 
glass. What paint, ur other substance, would be best to 
put on to preserve wood without injury to fish I— ONE in 
Dovst. 


3 and Dye Refuse.— Wil Mr. 
ep, or otber reader, inform me if the refuse matter 
from a small bleach and dy--works run into the main 
sewer on to a sewage farm a mie distant will be injur- 
ious to vegetation ? Collecting a'ea for the sewers, 13 
sq. miles, population 12.00. Hus any local bosrd, or 
other sanitary authority, the puwer to prevent such 
refuse being turned into the sewers? Please name a few 
places (if any) where euch refuse is turned into the 
Tonin pewon and run on to a sewage farm.—J. C., 


499i. —L. B. & S. C. Engines.— Will any corre- 
spondent give me n:mrs, and tur what kind of traffic 


treatises would probably be the most comvenient.—O. L. | engines Nos. 23—28 are used for I DonlLIx. 


148092.)—The Properties of the Number Nine. 
—Will some reader kindly inform me why toe yesu) of 
subtracting the sum of the digits of any number ehouid 
givea multiple of nine, thus: 653442, the som of the 
digits is 24, which, on subtraction, gives 653413! Thu u 
a multiple of nine.—Tiz0 Traonum. 


48098. Com pact form of Bunsen Battery. 
I have made a battery as described in letter 199, p. 193, 
May 5, 1882. Would your correspondent, “ H. 8. B., 
kindly give description of lamp, and cost of same: an} 
oblige—A BroTnerRg-READER. 


[48094.]—Legal.—A man has opened a friet-fish 
shop next to mine—a confectioner’s. Th- stench fron 
the fish and fat in which it is fried greatly injures my 
business. Can I do anything to stop the nuisance! J 
so, how shall I have to proceed ?—Suaar. 


48095. Equation of Equal Altitudes.— I) 
4% F. R. A. S. — Will F. R. A. S. kind'y oblige * Roi a 
Pu is, Souza je Buis ” by noticing the Equatiun for 
Equal Altitudes ” which app ared in Vol. XXXI, No. 
830, p. 569, where the t-ue time of apparent n on "ts 
stated to be equal to middle time + 2 + y irand, 
being seconds of time), said x and y being obtamed a 
follows :— 


log. x = log. A + log. 3 + log. tan. latitude — 
log. y = log. B + log. 6 + log. cotang. polar dist. 


and 
1 Interval : 
=r A o Aa terval 
A 30 48 hours noseo (àin ) 
B = 1. Interval cotan. (4 interval) 
30 48 hours 


I suppose ! interval ” is the time between the twors 
of observations, and hence is in time,“ and not in 17: 
Will F. R. A. S.“ say how we can +peik of exes, vor 
cotan.) 4 interval"! Is this time reduced to “ar,” 
and how! I dare say it is eimvle enough when mewn. 
but as I generally use another formula for * gouke 
altitudes,” I should like to know how this one is works. 
—Ro1 xe Purs, Bouza se Buls. 


48096. Photographio.— Will some correspond s 
kindly oblige by answering the following questian .- 
The lenses of my camera (three in nu uber, 15m. inca 
are made up in the following manner: First, a emari- 
convex, then the stop with jin. aperture, then es <è 
back a concavo-convex, and double convex with the. 
lowest side outsjde, the latter two being separated its 
thin brass ring. I wish to photograph a lan:iscape , + 
the photographs always turn cut with the tres 33 
distant, blurred and indistinct, and if I alter the can 
to show the trees distinct 30ft. away, then the trees <7 
a few feet distant, will be out of focus. Can I 42 
oombinatiod of the lenses ia any way £o as to be atk s 
show objects in the foreground and background zer. 
on the photo, as in proper landscape cameras! Whea 
this lens best adapted for? Would using a smalle: s3 
be any advantage ?—C. R. 


[49097.—Egyptian Railways.— Who ar * 
builders of the locomotives on lines near Alex -d 
Egypt? Are there any sin le express engices outy 
lines ? What is the general appearance of thee a- 
gines 10. B. K. 

40008. —S. E. N. Bogie ExPresses.— Can c 
reader oblige by giving a few of the principal dimms% 
of the new coupled bogie expresa engioes on the Èz 
Eastern Railway, and, if possible, a rketch, whi i 
think, would be a good addition to the dawny © 
british engines which have appeared betore in 2 
„ E, M.“ ! Although I bave looked some vols. bet.. 
do not see any sketches of the B. E. R. engines.—C. B E 


4809 9.]J Model Locomotive Boilers.—Ca = 
of your ers inform me what is the best fum Y 
boiler for a model locomotive jin. scale; length of but 
including fireboxes, 9in.; diam., 2hin.? What * 
be the necessary heating-surface, and how bested; u 7 
spirit-lamp. how many wicks ! The model io questi 
represents the sft. G. N. R. engine, and am quite mis, 
to raise the neccssaty pressure with a two-wick lamp, s:t 
three jin. tubes, and inside firebox 2! in. by 1%, 4 
other hints will be gratefully appreciated.— R. H. G. 


[48100.]—Legal.—A person dies and leaves by 8 
certain freehold property to his son A. for bis life, std ¥ 
his (A. s) death to be divided amongst his children. 3" 
and share alike. The will also contains a [rs 
similar provision for his daughter B. Now there u , 
diticulty about this part of the vill; but when the a 
comes to deal with the son's (C.) share, the word chi N- 
is dropped, and toe word iesue used ins’ead, ard teu 
thus: To his son C. certain freehold property ie l-i t 
him for life, and is then at his death to be dunia 
amongst his issue share and share alike, Now isu? 
very different thing from children, and the question 4 
whether C.’a interest under the will is to be died 
amongst his children only, or to be «qually cine 
amongst children and grandchildren of C.: thst =? 
say, amongst his issue, which means, I suppos, t- 
lineal dercendants. The question is, what cop-tucr® 
must be placed on the word issue? The grande hilf 
say they are issue, and cleim equal shares miti r“ 
children, and the children Ay they cinnot. and the 7 
never meant to include grandchildren. Tbe erst 
children say they take the will as it is worded, and f > 
cludes them as well as the chiluren.—A Cosst: 
READER. 


[48101.]—Weatinghouse Brake.—T> Me. oe 
SrreTron.—Will you kinuly give a desenptro a 
drawing, if possible) of Stroudley’s (?) dur b raf 
valve used on Brighton line, and say if it ts suppr ™ 
to have any advantage over the ordinary We-tintt 
valve 1 It seems to me that on the G.E.E.. fo: eren 
where they use Westinghouse’s own valve, : 
works in a much smoother manner.— McK. 


(48102.]—Dynamo.—I wish to make a am!) a 
power dynamu-machine equal to 10 or more W 
Please state size of Siemens T. armature, whri. ete 
pose, would be the best for small machines : We 
wound with, aleo size and furm of Beld-mspore ot 
wire to wind same? Please describe armammù⁰²n 
shunt dynamo.—C. J. Ere. 


(48103. ]-Straighteniog Wire.—To Ja o 
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Alt TaA DT ˙ ann “ Frrrow-Workwaxn.”—Wil you 
kiudly tell me tbe mast ane way of straightening pieces 
of wire Sfr. k ny, for an aviary? They must ve f ertectly 
straight, or they don't look nice. - Oxx in Distress. 


(48103.]—Leeal.—To Mr. Fren. WETRERF'ELD.—ÀN 
annuity settled on “a Incy on her marmage, and prid 
w her busbacd and their joint sgnatur-, w shes to know 
how the new law afie ts ber! Her busbaod cannot will 
it away or leave it 10 pay his d-bta. Could she get corm- 
piete contiol of it, to put at by for her children 1A 
Lavr. 


(49105.J—M..B. Engines.— Will Camomile state 
how many cngines the Midland Railway possess 
numbered above v0 0? rrom what company were (hey 
obtained ! Of what clas- and build are they ? I ebould 
alo be glad of ates pa ticularsaf No. 201—293, and 1322 
—-1325.— METEOR. 


148106.]— Water proof Worsted Cloth.—I have 
«een a worsted cloth used for ladice’ waterproof which is 
waterproof un one side. Can any of your correspondents 
surorm me what is the best colution to ute fur ‘his pur- 
pew, and the easiest way to put it on the cloth Jevel ?— 
L. R. 


(48107.]— Tia and Zins Work. — Will any reader 
kindly inform me in wiat way ani by what kind of 
tool the lap joints of tin and zine work seie made? Also, 
by what teol the tin or zine metal is bent around wire tor 
strengthening the r ins ef tin vessels - Gowasuta, 


(48108.._Spovngy Iron Filters.—Conld anybody 
Rive me particulars e to sp ngy lion filtera’’ 2?) Lam 
toid that large quantities of water cau be rapidly passed 
through them, und that they arc used on n lage scule at 
the Antwerp waterworks ? J ahould be glad tu know if 
this is the case, and, if porrible, to have full pa:ti-ulars 
a» to their merits. What is spongy iron 1—Ernxa. 


(48109.]—Zine.—Will any reader kindly say what is 
the most approved process, and the best sulder for solder- 
ing zinc I- IdS OY aus. 

(48110.]—Siphons.—I thould be gl. d if some reader 
of the K. M ” would give particulars aa to the use of 
siphon jor empteing reservoirs. S phons on a large 
scale are. I believe, in use f rdraiuing th- Fen district. 1 
should like to know it they are unet to any extent for 
taking the water from reservoirs ir lakes for the water 
supply of towns, and where they are io usef Avy 
details as to the valves u-ed und app innces for siartng 
the siphon, either by air-pumps or otherwise, would 
oblige. Alto u tew partic: lars respecung those in use in 
Lincolnshire would be acceptant. Are there any objections 
er difficulties as to theic use - ETNA. 


{(48111.]—Abney'’s Shutter. — How ia Ciptain 
Abuey’s instantaneous shuter made that which drops 
into a little bag ux ed under the lens? Is it simply u 
round hole ina pla'e cf brass tall in- between the l ses 
o! a doublet or passing in front of a view lens? Will 
sotnebody who u- es this simple arrangemecvt explain iw 
construction, and oblige !—huutTtTre. 


[48112.]—Photography.—I often want to tone a 
print on albumen eo parer whose permanence is of no 
great consequence. Is there not sume simple way of 
obtainmg a black or brown colour without the use of 
chloride of guid 7—Govp, 


(48113.)—Knees of Trousers.—There is an ap- 
pliance for teking the wrinkles out of the knees, &c., of 
trousers and re-tering them to their original ehap. and 
fit. Will seme hind friend tell me how to make Luis iu- 
strument, aad obiige 1 Peckernsp KX RAR. 


{48114.}—Magic-lantern.—_I want some black 
opaque quick- drying vartush ta paint on my slides 
between the viewer. H., w can I make ruch — LANTERN., 


148115. —Photo. Lens.— Has a photographic view 
lens of wide aperture any advantage over one of lesser 
aperture, both being of eq:.al fucus i- LENS. 


48116. — Cigarette Making.—Can any reader toll 
me now cigareites we made by the trade whether by 
hand or by machines, and 11 by hand, wha. is the process 
be which they can make them sv uniform in size ?— 
cok k. 


[4S117.J—Flectro-plating Solution.— Will any 
one k id ly iniorm ve if there is any other way besides 
evaporating to get rid of grease in solution? I have 
stoat 20 gall ns ut geod silver olution which has, unfor- 
tunetely, got unpregnat.d with paint or grease of frome 
wort, off sides of vessel in which it was ioxdvertently 
placed. I have tried ulterinz, but it is still untit for use, 
and I don’t like to thiow it away, being such a large 
quantity of silver in it. R. M. 


{48118.1—Electro-plating.— How ean I electro- 
plate u lead or pewt r cresm-jug ! I have tried nitrate 
of mercury firet, b t this seems to rot the metal, aud I 
can't get any current to act through it, it being such a 
bed conductor. It will deposit in pla es but not ail 
over. Is there any other way of preparing tor the bath 7 
And in gilding the inside, how can I deepen the evlour of 
the we ? Ought u copper anode to be uscd, or gold 
one !—R, M. 


(48119 J—Land Tax.—To Me. WETnEnTII ID. Last 
vear I was a tenant under a three years’ agreement, in 
which these was a else by which I prid ull rates acd 
taxes except property-tax. My landlady, however, 
retused to allow the land- Ax. Af er the ngreem nt ran 
ont I took tre preuis-s for six months. Will you 
kindly say if I um not entitled to deduct lund-tax, which 
I have since paid — W. B., Enfield. 


481290.]J—Legal.— To Mr. Furp. Weruerrertp,—I 
am powessed Of n ine t,tlu-d- ed, w, ich were given me as 
security for money lent un- years since, aud for some 
time past I have fail-a te ge any interest there n. Wrnt 
«toa must I tuk- to compel payment, or the execution 
of a legal mortgage 1—3. W. Monks. 


{48121.]—Legal.—.At what age does the min rity of 
women crase !— KWT MaL Gussr, 


(43122.;—Drying Rom I havea lot of gasnipes, 
aud want to gt a dryn g-room attached to imundry. 
Please let me know Wound the steain take away the swel! 
oE hein efter a ime or want would clear them betore 
boug put up!—J. Kaus. 


48123.] Reed Organ.— Will some enrrespondent 
oblige by answering the folowing! Iam boilding reed 
orzan with 34 rows of reeds, aud am going to suck the 
wind instead of furcing it. What reeds must I use - will 
the ordinary harmonium reeds do! What will be the 
best eclection of stops! Please give size and detail of 
reed-pan, Will ene channel do for the 3 or 4 leds 
answering the eume note, and consequently one pallet- 
hole; or mu-t I block the channel off for each ree:, and 
have a separate pallet-hole and one large pallet to cover 
the 30r 4 holes. I may add that the reed-pan will he 
above the keys, and the pa lets will be worked with 
stickers.—E, J. L. 


(48124.] — G. N. R. Engines. — Wanted principal 
dimensions of the fullowipy GN. R. engines :—No. S. 26, 
81, 208, 212, 562; also 164, 355, 625. 251. 281. Could auy 
deseriptions be found in back numbers of E. M.“ 1 11 
60, quote vols. -H. M 


48125. — Electric Bell.—I have bought the follow- 
ing parts of an electric bell: — Magnets with bobbins wound 
with silk- covered wires, armature, «nd hammer pillar and 
con- u- screw, uud two binding rcrews, Have put them 
together, but cannot get therm to work, Where should I 
take the end of bobbins wires to? I have taken one of 
the wires to bioding serew, tce other wire I bave put 
uuder head of screw in frame, and 1 have taken a short 
piece of wire fiom tbe other bind ng screw to pillarat 
contact ecrew. Have J done right! If not. I hope some 
of our readers will put me right and obuge—A PCun 
READER. 


48126.) Ele etro-Deposit ion. I have mode a rec- 
tangular trouh of wocd In. by gin. and Yin. deep, and 
am lining it with guttapercha tor electro-depoeits. Would 
such a Lath be tvo large to be worked by two half-pint 
Gro es cells, or, if necessary,3; or had I better divide my 
trough into two parts, one for electro-type and the other 
1. reilvering! mand could I use stuir-10ds composed of 
an ir. n rod, covered with a thin case of brasa, to conduct 
the current, and tow could I ux them ove abive the other ! 
Would woud, varnished with aealing wax varniah, do? Any 
information would ovlige.— BVESTAN DER. 


48127.]— Legal. — To Ma. FreD. WETHERFIELD. — 
Richard C. di- s without issue. and leaves certain landed 
property to his half-brother Herry for life only. At the 
death ot Henry the property is to go 0 George, the 
youngest half-prother to K. C. Henry divs childless. 
George takes poss. syion of the property, is married. but 
ch ildless and makes a will. leaving aul he is p vasersed of 
to his wife, D es the wife take thi. landed property! If 
she does not, who does? In tbe will of Riehad C., no 
mention is mad- ot heirs or of as-igus.—E. W. F. 


4818. —Income-Tax.— Will Mr. Wetherfleld be 
good enough to ans ver thr fulluwing :—fupposing a per- 
sou in business ubtaina d loan at interest. In paying this 
interest should he deduct Income-tax ! If so, will the 
Income-tax authorities take the amuunt of proñt to be 
taxed as ahown on the balance sheet, or will they add the 
interest on loan, as if the former, they luse the Income 
tux except en amount deducted for Incume-tax !—Kun- 
CORN, 


48129.] —Fteam Boilers. — Could any of your 
numerous readers tell me why in boilers at two pits feed- 
inv frm the seme water, the plates and rivet-heads ot 
the one are all corroded just like ahuney-comb, while the 
others are unt uche!!! Any suggestions for prevention 
will be thankfully received. STEAM User. 


‘(48130.1—Steam Boiler Manhole Doors.—Could 
any of your numerous renders tell we what isthe best 
and most protitsble matenal for making jcints f. r above- 
ment on'd doors“ AL present i use plaited white rope, 
but thas requis 8 to ke renewed cach tine the boiler is otf, 
and I would like something to stand more than once. — 
Sika Uske. 


(48181.}—Colouring of Engines.—What are the 
colours of boit rs and wheeler, teuders and framing, and 
how picked out, of the following engipea, bogi s:—Mid- 
Land, North Estero. Norin British, Caledonian, Great 
Western, LN. W. H., Grent Eastern, M. S. L., L. Glasgow 
and South Western, L. B. C. R., 8. W. u. E. P. 


Colello Bacteria in Beer.— To Mr. W. A. 
Tross.— Will Mr. Thors indly indicate the significance 
of bacteria in beec as ** dispensed ” by the publhcan ? 
Constaut und close observation his convinced me that 
malt liquor, and particularly stout, in which these 
„ disease re.men s are cunspicnous by thrir absence, is 
the exceptios and nut he ruie. Tbat tuey are devitalised 
is probable, as there is little to be obse ved beyond the 
lrowniasu movement; though, according to C. bn, * cer- 
tain kinds of sph rical bacteria ” (and they are not waunt- 
ing) “appear n ver to move.’’ My impression is, that 
the rod-like organisme, to which 1 more particularly 
allude, are tha factors of the thira or putrid stage of fer- 
mentation—th- ir appearance being commensurate with 
the suspensiun of the brewer’s operutions.— OBSERVER. 


48133.] -Locomotives.—Wavtel principal dimen- 
sions of the following locomotives : Midland. — 3, 1212, 
1:68. G. E.— 95. G. W. — Alma and No. 2211. L. N. W.— 
10.0, 2008, 2312. L. B. & S. C. - Ventno, Penge, Victona, 
Geroa, Freshwater, Wimbledon, Cherbourg, Brighton, 
an?) he go ds engines on this live. Th uks to Meteor“ 
tor his auswer to my query last week. Could he give me 
tre Size of the c» lidoders of Princess Alexanura, us I have 
not volumes he mentions ’—ALaxic. 


[48134.] — Watersaail. — To Scoren Woerxtxa 
Me nanic ” oB OTHEws.— 1) What is the smallest angle 
at wrich tbis machine can raise water! (2) What rela- 
tion does the amount of water rawed in a given time 
bear to the velocity and measurements, and from what 
data can the amount raised be calculated 7—Scorta,. 


(18135.1—fndicators for Electric Bell.— Will 
any ot vur eleettical friendea give me druwicgs and a tew 
hiots to enable me to constiuet indicators for electric 
belt? I have fourteen roswe, bll titied with the old 
crank bells, and one by one tuey ull are getting dreac- 
rullg out of order ; so instead of paying constant bills 
furrepuire, I intend to connect each roum to an electric 
bell, adding indicatois as each crank Lell goes out uf 
order. ONWARD. 


{49136.J—Ecgama.—I have beca sufferiag for some 
time past from a peculiar di culouration of the skin 
‘pavkey-bruwnoes) ou my chest, sides, stomach, aud 


shoulders without any irritation or feeling whatsoever, 
which I take to be chluasina.”” This, I believe, I have 
now cured by m-ans ot an arsenic reme iy recommended 
by Sir Erasmus Wilson at the end of his book on Sxin 
Diseases.” But, curiously enovgh, just at the time that 
this was disappearing, an eggravsting itching, accom- 
panied by a sort of red bliste.ing of the skin anpesred on, 
my upper lip and sides of nose. I shaved my lip aud 
used a zine ointment: it disappeared. The hair grew 
ugain, and ever since the aggravation (which I take to be 
eczerna) has reappear d aud disappeared (on the aopli- 
cation of the ointment) st intervals of about ten days, 
and shows no signs ot discontinuing, Will some medical 
r. ues ot the E. M. kindly advi-c me un the subject ! 
DEMA 

1435137.) — Barker's Centrifueal Will. — To 
„nen Workina Much ANI oa Ornza CONPATENT 
RFADEM.— (1) From what data can the horse-power of 
this mill be cileulated ! (2) What would be the princi- 
pai measurements of a mill of 1-h.p. 7—Freeem, 


[48138.)—OChila’s Ankle.—Would Dr. Edmunds, or 
some able medical reacer, kiudly reply to the to.luwing ! 
—J haven cov tw, und a half yess old with a weak 
At. Kkle (rieht fo t), bit by a stroke he had wien four 
months old, and which took the entire use o' his leg 
from the knee, but can now use it. Leg nod foo. are 
smaller and leaner tban the otber one, Knee, with foot, 
have a tendency to turn outwards m stund ing or walk- 
ing, but move so when walking. Ankle a ten ency to 
fall inwards, ro as to canse him to walk on edee of bont- 
role. We have got hiu a pair of strong Ll.ced boots, 
Would be giad ef hints us to remedyiag tius [--A Targo 
O 


`P. 

(48139.] -Locomotives.—I should be glad of the 
Principal dimensions of the different types of locomo- 
tiv- a used fur +0008 and passenger cratic on the L. C. D. 
and M. S. L. :uilways.— ALakic, 


48140. — Coil. - To Ma. F. WALx NA. I am making 
a coil suen as you des ribed. I have put on sx layers of 
No. 18. Now should ‘he primary and secondary wire be 
sold-icd together! W. WIr. 


48141.]/—Case-Hardening.— Would any of our 
read rs favour me with inf rmation respec'ing the proper 
method for ense-hurd- ning iron bars 4fc. long and of an 
irregular form! Is there nua her method than plunging 
them into cold water utter being heated, &c., as this 
is sure tu warp them ?— Loco. 


[18112 Liquid Gold.—I have used liquid gold, 
but it turned dark on exposure to the air, and washed off 
on being cleaned. Can you recommend a liquid gold 
which is nut affee:ed by che air, or injured by wasuing ?— 
Ex Qurgen, 


149143.'—Patterns. — To Mr. Warnernrretp.— 
Would it be an offence to trace a wall-paper pattern, 
even if registered, and udaptit to another tabric (say 
a curtain) ! If so. wuuli taking portion of the pattern 
and working it intu another desizn avoid the difficulty! 
The colouring in either case would nut becopivd.—Manvue- 
FaCTUREB. 


[4814.] -Legendary Astronomy.—Conld any of 
“ours” kindly vive me a hiut as t» toe works proper to 
consult in order to obtain a knowledge of the leg ndary 
lore conn-rted with the stars? Also, where I could get 
iull information concern'ng the names given in different 
Cuuntiies tu the various stars aud conseil ations ]—S8rica. 


— 


USEFUL AND SCIENTIFIC NOTES. 


— 2 — 


Tne Jablochkoff Electric Light Company has 
tak en large premises on tao Albert Embaukment, 
to be used as a muuufactory for its carbon candles, 
and warehouse, and aaa lighting coutre. It is also 
shout erecting a building on the Victoria Embank- 
ment for the purpose of more effectually carrying 
out the contract with the Metropolitan Board of 
Worka. It is stated that numerous applications 
have been received for the supply of the Jabloch- 
kff light, to meet the demand for which several 
power centres for the necessary machinery are 
about to be established. 


How to Destroy Wasps.—A correspondent of 
the imes says: — I have for tho last 10 or 12 years 
destroyed these troublesome feeders on fruit with 
methylated chloroform, and this involves the 
necessity of waiting till night when all are at rest. 
Bat pulverised “commercial cyunide of potassium,” 
one ur two tablespooufuls, may be put into the 
entrance of the nest at any time of the day, 
and if quietly done does not in the least dis- 
turb the ingress of the insects. They readily enter, 
never to return. so that in 24 hours every individual 
is destroyed. The entomologist may then dig them 
up, or they may remain; they can do no more 
mischief. I was curious to know the contents of a 
large nest, measuring nine inches across, havi 
eight tiers of oells. 1 counted 3,400 ipa an 
tive of the tiers were full of pupæ, which I did not 
count. Such simple and inexpensive means I con- 
sider a public benefit to be made known as much 
as possible. 


To Distinguish Cotton-seed Oil from 
Olive-oil —Prof. Zecchini takes pure colourless 
uric acid of the density 1°40, and mixes it with 
half the quantity of oil in a tin tube closed with 
gum. After shaking it for several seconds, the 
tube is allowed to rest in a vertical position for five 
or six minutes. If tue oil was from olives, the 
liquid is at first pale or colourless, changing to an 
ashy grey, witha stight yellowih hue. Cotton- 
seed oil is at first of a golden yellow, then copper- 
coloured, becoming almost black. The reaction is 
delicate enough to detect an adulteration of 6 per 
cent. of cotton-sead oil. 
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. Crush that to powder and mix with white of egg to 
CHESS. ANSWERS TO CORRESPONDENTS. er a Wan tee coments OF drill a hole LoS 
— — ——— part so as to take a wooden peg, which cement in 


Att Communications for this department must de 
addressed to the Chess Editor. at the office of the 
188 Mzonanic, 31, Tavistock Street, Covent-garden, 


„% AL communications should be addressed to the Rprron with plaster of Paris. 2. If you cannot tind sufficient 


: in back volumes, wait for Mr. 8 e’s new book. The 
„„ Mzonaxio, 81, Tavistock-street, Covent construction of the principal bar ries was minutely 


6 Vols. 5 yu. 1 
(Apparently a simple case o myop or short-sight. 
an optician fit him with suitable spectacles.)—H. L. 
HINTS TO CORRESPONDENTS. Duxxin. (The wires must be connected to the springs. 
1. Write on one side of the paper only, and put draw-| The «and J on each s'do should be in metallic contact : 
8 illustrations on separate pieces of paper. 2. Put] but it is impossible to speak detinitely from the par- 
titles to queries, and when answering Queries put the ticulars. What arrangement is provided for rotating 
numbers as well as the titles of the queries to which the | the bobbins, or have you tried to ge; a current without 
replies refer. 3, No charge is made or inserting letters, | turning them f) H. S. G. (No, e American Associa- 
ueries, or replies. 4. Letters or queries asking for ad- tion forthe Advancement o Science held its meetiog on 
drome of manufacturers or correspondents, or where August 23 at Montreal.) -W. Wars Dx. (If the precipi- 
tools or other articles can be purchased, or replies giving | tate is diesolved in the water, don’t wash it; but out 
such information, cannot be inserted except as advertise- | of what was it precipitated? Could you not say what 
ments, 5. No question asking for educational or scientific | the precipitate is?)—-E, M. Mune. (The proposed 
information isanswered through thepost. 6. Letterasent| patent would be v ‘id.)—Scrssors axo J. J. E. (Your 
to correspondents, under cover to the Editor, are not for- queries are really advertisements for situations, and 
warded; and the names of correspondents are not given we regret we have neither the for their insertion, 
to inquirers. nor the 3 hap 1 in ate 
ee in price, like other things, and for similar reasons. The- 
A 5 V 1 re r advertiser you mention will give you fair value for your 
the 3 good, and it ia not fair to occupy it with ques- five shillings, but will, we are sure, tell you frankly he 
tions such aa are indicated above, which are only of indi- des not mean w sell you the same thing for which the 
vidual interest, and which, if not advertisementa in them-| ther opticians would charge five p nds. 2. Theap- 
selves, lead to replies which are, The “Sixpenny Sale| Paratus is perfectly safe, and will give good results. 
Column ” offers a cheap means of obtaining such informa-| Mr. Fietcher himself would doubtless advise if con- 
tion, and we trast our readers will avail emaelvesof it sulted privately.)—W. M. Garpxer. (It struck us that 
° Nun. Dor.'s” criticisms were rather ttinent, and we 
The following are the initials, &0., of lettera to hand u saw nothing isultiog in his letter. Your present com- 
to Wednesday evening, Bept. 27, and unacknowled munication is a fresh departure, and we really have no 
PEE it he liken. and Efe bas Done e a 
A. E. Fursy.— Foster Bros.—J. Kemaley.—W. J. Smallen. e likes, an e ome generally known 
IT. McNulty .— Exeter Bicycle Co. — Fiddler. M. ICF. one or any of them, the document ss signed will be 
~—Church —Hill.—G, B. 1'.—Novice.—J. C. A.—R. M.] valid. 2. No.) 
Steele.—W. Robinson, jun.-—-B.—R.—Politzer.— Ama- 
teur.—Ernest.—D. Crossley.—J. C. Belcher,—H. A. 
rage: Aligive.-Glatton.— Plumber. E. Stooke.— 
. 8. . L.— ellow of the Royal Astronomical 
Society.—B. A. Raves. á 


Semper Fiperis. (The preparation never contains lime- 
juice, except asa small addition, and sometimes is 
merely a solution of soap, to which limewater has been 


PROBLEM DCCLXXXV.—By A. E. Srupp. 
s Black. 
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White to play and mate in two moves. 


PROBLEM DCCLXXXVI.—By J. Pierce. Deafness in Schools.—In a recent paper to 


the Bureau of Education at Wash » Dr. 
Sexton inquires into the causes of deafness among 
school children and its bearing on education. It 
18 unusual, he states, to meet with a child that has 
Take of slaked lime 1oz., loaf-sugar 2oz., dis- | not had some ear disease. He divides the causes 

tilled (or boiled) water 1 pint; grind the lime and | into (1) local causes and 2) affections of the ear 
sapar to a paste with a little water, and add to the from nervous sympathy. Under the second heading 
To 10 drachma of tha tee aod, and decant the clear. | are included cold in the hood und Gente heading 
To 10 drachms of the lime-water add 150z. of water, anc Cental irmtation ; 
1202. of olive oil, and 6 drachms of essence of lem n. the latter a bh A common source of inj to the 
o. You can mix lime water (plain) and glycerine | ears. Among the many achool children ught 

it you like, and eo have a reas n for one part of the | to the New York Eye and Ear Infirmary for ear 
name.)—Lzanyes. (Not suited for the purpose. The | affections it is rare to find one case in which the 
abeut it in Ne mpossible.) G. J.D. (You will find all | state of the teeth is not to be considered asa factor. 
Further, the entrance of water into the ears (as in 


apn itin ae p. Pr P Siupsos. (You should 
obtain one of the useful handbooks issued by some if bathing), diphtheria, mumpe, close cutting of the 


the agents who advertise in our columns. At $ 
ace bee , are among the causes of ear disorders. 


it would be wise to get an agent to transact such b i- 8 
t Sexton thinks pupils should be examined at the 


ness.)—Szria. (Yes, that is about the cost, as it is 
entered at the Rolls Court. There is no necessity for that beginning of each seasion to ascertain what num- 


ids GA 2 2 unless you expect to inherit property.) Nx woas rl k. 11 an S 
7 . (It depends on the proces adopted. ‘Messrs. Bell, of | D&E, aTe „ . 15 
eZ 2 , , your city, prepared a trisodic aluminate from Bauxite, inary w . and w num ving slig) 
— — 3 — and preeipit te the alumioa as hydrate by carbonic or | defects woul get on better if seated properly in 


the schoolroom. The best test is the voice of the 
erson with which the children are familiar in 
earning ; various test-sentenoes should be 
at about 12ft. distance, the listening pu having 
the eyes closed, and one ear stop by an 
assistant. From an examination of 2 pois it 
apres that, though the teachers were only aware 
of one case of deafness, and the pupils themselves 
of 19, Os pa pien 76 eg or about 13 
per cent., of greatly diminished hearing in one 
or both ears. Of the entire number 487 
were questioned as to previous ear- ache, 
and 173 recollected having had this symptom. 
Simple directions are given regarding the 
treatment of pupils with impaired hearing; those 
hearing with difficulty should be placed near the 
er, those who hear well only with one ear 
paced with that ear towards the A 
upils who cannot understand the teacher at 5ft. 
should be separated and receive special instruction: 
Dr. Sexton alludes to the importance of goed hear- 
i teachers, and thinks that persons i 
be 


hydrochloric acid. The precipitate is mo ed into balls 
with charcoal and common salt, which are heated in 
retorts, through which dried chlorine is . Bodic 
aluminic chloride distils over; ten Parts of this, with 5 of 
cryolite and 2 of sodium, are placed in a reverberatory 
furnace, when the chlorine combines with the sodium, 
and the metallic aluminium collects at the bottom. We 
believe this process is not worked now, but it will give 
you an idea, and for the others you must consult the 
textbooks.)—A Constamur READER. (Is not the infor- 
mation oa p. 615, No. 884, sufficiently definite, or have 
you been a, constant reader only since last March 1) 
—Bamuy. (If of mah y, better French-polish it. For 
full particulars, see No. 814, 816, Pp. 175, 227. Several 
stains in back volumes; but you will find it cheapest 
and decidedly best to get a bottle of Stephens’s 
mahogany stain. You could use the French polish as 
or clear copal.)—W. Wauiaur. (A recipe was 

given on p. 601, Sept. 1, reply 47787. We gave the usual 
ormula on p. 606, in answer to another querist,)— 
Youna Mecuayic. (Hernia is remedied by a truss to 
keep the parts in position. You should consult a sur- 
geon.)—A LR Aux REA. (You can buy a “ tutor” for one 
ing. Tune one string to a fork ora piano, and the 
others true fifths to that.) —Firrer. (Classea of the 
kind are held at many places in London, mostly at 
schools. You can get alist on application to the Socre- 
tary, Science and Department, South Kensington. 
There is a free library at 143, Upper Kennington lane. 
and another in Great Smith-etreet, Westminster. Those 
are the nearest to the spot 8 8% ~J. W. Hiscox. 
(Several recipes in p 97, No. 810.) —F. G. 8. (See pp. 
202, 247, last volume, and the index published last week.) 
—W.A.T. (Similar query to the first recently asked, 
2. The method adopted by the Pipfessionals is to lick 
the picture with the tongue, and then apply the water- 


White, 
White to play and mate in three moves. 


BoLUTION To 781. 


BoLUTION TO 782. 


1. R to B 5 1. Anything 
2. Mates 


NOTICES TO CORRESPONDENTS. 


H. F. L. M.—Thanks for problems. 
Cosaror Sor urions to 782 by Schmucke; to 779, 780, 
781, and 782 by Celsus. 


Mn. Bracxsuane’s next blindfold contest will be 
againat six or eight members of the City of London Chess 
Club, all of whom are to be of, at least, third-class 
strength. 


gic education at the public expense shoul 
subjected at the outset to an aural examination. 
He also remarks on the discouraging situation of a 
deaf child, and advises that when no apparent 
cause for a child’s dulness of action is known to 
exist, a thorough investigation of the acoustic 
organs should be made before n i i 
. , : the child as a dunce or feeble-minded. 
the: knele player ell te speeding at ee 
e e 
who wan, but ittle to be first-rates ; so the result of the 
contest will be of unusual interest. The fact probably 
is, that Mr. Blackburne can play very nearly as well 
blindfolð as when seeing the d, his powers being 
stimnlated by the strain upon them and the excitement 
of the struggle. 


Tux Nonrꝝg Loro Cuess CLUn.— The annual supper 
of the shove will take place on Oct. 2, at the Old Four 
Swans, Bishopegate-street. 


Capraiy Maccenzix has left our shores for his adopted 
country, whee he will probably receive the genuine 
American ovation due to a champion who has planted 
the flag of stars and stripes so nearly on the gheat 


By Workman should insist on seeing “THR BUILDING 
NEWS " every week at his Clud or Coffee House. He will na 
1 5 3 
any eim r. and can thus je where work is likely 
haa. He is also specially in 70 make use of ‘ Intercom- 

anything about his trade; te 
write to the Editor if ha has any suggestions to make and te 
work. 
Thec for Advertisements for Situations is One Salis 
or Twenty Words, and Sixpence for every Right Words after. 


the metal 18 ectly clean, and is heated and dusted 
over with sulphur. The glycerine named will do.)— 
Oorpoon Max, (What is it you wish to have! What 
has the telescope to do with “8 microscope ” !)—E, 
Huonues. (They are tuned by filing them; filing the 
free end sharpens, near the heel flattens. )—KixctaicaL 
INQUIEER. Thompeon's ‘ Elementary Lessons,” 


point of the citadel of Chess, Macmillan. For full description of the special appara- 
tus named you must see works, or look through —— 
— back volumes )- Cocoa. (We do not know of any such 


book.) — Home Baxsr. (You want machinery for 
ma aérated bread. See p. 29, No. 782.) —Jrwre- 
LER’s Assistant. (The Daniell.)—J.8.B. (Defective 

tion, the cause of which can only be discovered 
by a medical man.) — M. F. (Geta lump of quicklime, 
break it, and take from about the cantre a small piece. 


Holloway’s Ointment, aided by his Pills, presents 
the ony rational mode of cariag pimples, dolls, car duncles, 
abscesers, and disigarirg diseases. Tainted blood, tae fountain 
of these evils, Is therovghl purified by these Pills, and the evi- 
dences on ths surfaca are effectually eradicated by the unguent, 


without pain or danger. Wrapper, as an intimation that a fresh remittance 10 necessary 7 


it le od to continue the Subseription. 
\ 


* 


: . 
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HOME CHIPS. 


A CORRESPONDENT has suggested a 

chapter or two upon home carpentry, 
as applied to the construction of fencing, 
sheds for bicycles, and such like every-day 
necessaries; and, perhaps, such an article 
may prove of service to many readers of the 
ENGLISH MECHANIC. The correspondent 
in question lays down, however, certain 
postulates—viz., few tools, very clumsy 
fingers, and that the directions are not to be 
suitable to apprentices. These are hard 
conditions, and we must cap them with 
others. The fingers must cease their clumsi- 
ness, the tools must be suitable, and in good 


order, and the period of apprenticeship must 


be served—but may be shortened, it is hoped, 
by the present article. What is required, 
however, in this case, ie plain carpentry, to 
the exclusion of that finer and neater work 
which is known as joinery ; and, although 
in both the principles of construction are the 
same, carpentry is in some degree the easier 
of thetwo. No satisfactory work, however, 
can be done in either unless the workman is 
competent to undertake the primary opera- 
tion of squaring up his timber, quartering, 
or boards. For this, some sort of work-bench 
will be necessary, with either a vice or an 
equivalent, the vice being cheap and very 
superior to any of the substitutes. Moreover, 


such a work-bench is easy to make, and | 


may be made at first of sawn stuff, un- 
planed. It should be, at least, 6ft. long, 
and 2ft. wide, and a greater length is 
much better if the shop will take it. I 
have at the present time a great deal of 
carpenter’s work going on at my own 
premises, to say nothing of masonry, 
which is far more detestable, and I have 
just measured a carpenter’s bench set up 
in an empty coach-house—a bench I intend 
to keep, if possible, as I want another 
myself. It measures 8ft. in length by 
2ft. in width, the top being of lin. board. 
The front board is 15in. wide, and the legs 
are of 3in. quartering, and the whole is 
2.t. 8in. high. This is a carpenter's bench, 
not an amateurs, and it is of decidedly 
rough build, but strong and serviceable, 
having already lasted a lifetime. I will 
give sketches and descriptions of its parts, 
aud explain the method of its construction. 
First of all, the legs and framing of the 
ends are mada (see Fig. 1). For this you 
must saw off the required lengths of 
quartering, which need not be planed, but 
must be truly square, as upon the sqnare- 
ness of this stuff all the truth of the work 
will depend. Now here is a necessary 
apprentice’s lesson. However rough the 
work and small the supply of tools, squaring 
the stuff must be somehow accomplished, or 
every part will be crooked, and the structure 
weak. Hence, a square must of necessity beoue 
of those few tools spoken of. It may ba of 
wood and home-made, but it must be quite 
accurate. It is held as ata of Fig. 1 B, to 
mark out mortises or lines by which to 
guide the saw in cutting wood off square, 
and as ut ô to try the squareness of a beam 
orboard. Suppose the wood out of square, 
or in winding, a mortise marked by the 
square will not be true to the surfaces of the 
piece, and when the parts are put together 
they will be all on the twist, and cannot be 


forced into place. This, I believe, is the! 
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ntry. | to come, and it is of no real importance if 
they are not so elsewhere. But this stipu- 
lation refers chiefly to clumsy fingers; it 
is not at all orthodox carpentry except as 
stated in rovgh outdoor work. DEF re- 
present the rails of the bench marked a, b, 
in Fig. 1A; D is the top rail, F the bottom 
one, E is the top rail fitted into its place in 
the legs, which legs are in section to show 
the position of the tenons of the rails. The 
difference between the two rails is that the 
tenon of the upper one is not cut away at 
top and bottom, but at top only, for the 
purpose of allowing more stuff above the 
mortise in the legs, so that it may be less 
liable to split out the piece when driving 
the tenon home. Sometimes, however, in 
such work as the present, the mortice is sawn 
out as an open one, like G, and the rail cut 
like H, with only a short shoulder below. 
The joint is not so strong, but is much more 
quickly made than a mortise, and it will 
very often do quite as well. It would do well 
enough for the work-bench, as, when its top is 
on, the open mortise and rail are hidden by it. 
Let us, nevertheless, learn to make a proper 
mortise, which will be required for the 
bottom rail, which may be Gin. from the 
end of the legs. Measure (if not known 
already) the width of the rail, which in this 
case is supposed to be of 3in. stuff. If I 
had it by me I should use, for the legs, 4in. 
square pieces, or four by thr.e; but we oan 
use the 3in., which is always easy to get 
ready sawn. See that it is square at the 
two ends, and fairly straight and out of 
winding. Mark in pencil, by the square, the 
lines a, c, b, d of K, and carry on these lines 
all round the pieces. This marks the end of 
the tenon or mortise. These will be Jin. 
from the end if the legs are of 3in. stuff, as 
the tenon should just come through. Allow, 
however, a little extra length, to enable the 
end to be cut off clean when in place, then 
saw the Hnes to cut the end as shown. The 
shaded cheek pieces are sawn quite off at 
b c, leaving the central tenon }rd the thick- 
ness of the piece, which is generally a good 
proportion to give to a tenon. Now hold 
the tenon in place against the leg, and 
pencil it round, and afterwards with the 
aquare correct the lines, ruling them truly. 
Or set out on both sides of the wood, this 
mortise by measure with compasses and 
making it 3in. by lin., wbich will 


commonest of all faults in home c 
Moreover, you may try. as at Bd, with the 
square all along a bit of wood, and at each 
po it may be square, yet the whole may 

e in “winding,” as it is called; and this 
has often deceived the home carpenter, and 
resulted in bad work. To ascertain this, 
two parallel strips of wood are placed some 
distance apart upon the wood, as a, ù, of 
Fig.C, and the eye so placed as to look 
slong them in the direction of the dotted 
line. If the top edges agree with each 
other, the stuff is so far,true; but if not, it is 
winding, and. the adze or plane, or both, 
must be used to rectify them, or the axe and 


up 
inside with 


lation when planing. These rails will com- 
plete the bench, and render it very stiff and 
strong. The longitudinal rails aro often 
merely nailed on; but may, and ought to 
be, notched into the lege a little way. Many 
benches have a drawer for nails or small 
tools, sliding in from the front. It only 
remains to fix the wood-vice, of which the 
screw and nut have to be purcbased at 
2s. 6d. or less. The entire vice consists of 
four pieces. Fig. 3, A, the chap or chop 
or front jaw, which is of board, an inch and 
a half to 2io. thick, the top of which is to 
be exactly level with the top of the bench. 
It has a round hole to admit the screw 
easily. C is the screw, and B its nut, which 
is attached by screws to the back of the 
front board of the bench. Observe: this 
board should be outside the front edge of 
the bench top; for if the stuff to be held in 
the vice gets a bearing against this edge, 
screwing up the vice tends to pull off the 


plane if no adze is at hand. Now, all this 
is not to be deemed tiresome or useless, even 
in a job of outdoor carpen'ry, because it is 
impossible to do strong and ship-shape work if 
the principles of good carpentry areneglected. 
But, in rough work, as, for example, in 
putting up palings which are to be nailed 
to two horizontal rails mortised into posts, 
this absolute truth of surface is only re- 
quired just where the rails are to come; 
and if these are not in winding with each 
other, it matters lit:le about the intermediate 
portion of the post. Tne same is trae of 
the legs of the carpenter’s bench. They 
must be out of winding where the rails are 
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front board. A hole is, of oourse, made in 
the latter exactly opposite that of the nut. 
D is a strip of wood, about 2in. wide, 
and half or three-quarters thick, with 
a row of holes in it to receive a pin of iron, 
about the size of a slate-pencil. This is 
mortised into A, at its lower end, and 
pinned so as to have a little play in the 
mortise. This bar slides either through a 
‘mortise in the front bottom rail, or through 
An iron staple: if the rail is not sufficiently 
wide to allow a mortise to be so cut into it. 
This forms the connection of the vice to the 
bench at the bottom, aud the cross-pin is 
plased in either one of the holes to rest 
against the staple, a hole being selected 
according to the thickness of the work to be 
held in the vice-jaws. Sometimes this bar 
comes 80 near the inside of the bottom rail 
C, that by nailing a piece of board inside to 
render it still thicker, two staples may be 
inserted into it, and the piece D oan thus 
slide in both of them, which will keep it more 
steady. An upright vice like this is very 
generally used; but, if preferred, it may 
‘take the shape of a square, or rather, 
oblong board, like E, and two screws, or a 
‘screw aad a square guide-bar may be used 
with it. Carpenters, however, seldom use 
‘two screws, as they would deem it waste of 
time to have to manipulate two when one 
will serve the purpose almost as well. The 
planing-stop at H, fitting into a square 
mortise, is generally a mere block of wood, 
like K; but there is a better one of iron now 
made, and obtainable at most tool-shops. 
Such is the bench in its simple and ordi- 
nary form, and very little can be done with- 
out it. A table or plank on tressels or other 
device may do once in a way, but is very in- 
convenient, and a proper bench, even if not 
home-made, is by no means a costly affair 
£1 to 30s. will generally purchase a very 
good one. If it happen not to be perfectly 
level on the top, a carpenter will often lay 
upon it a separate board an inch or so thick, 
planed true, on which to lay any boards or 
other work needing to be very truly planed. 
It generally happens, sooner or later, that 
the top of bench gets cut and knocked 
about a good deal, which, of course, destroys 
its truth sadly, and necessitates this separate 
planing- board, but it is a pity to chop upon 
it with the axe or to use it when cutting 
through work with the mallet and chisel. 
The saw also very frequently injures a bench 
when proper care is not used. Two or three 
holes, as ate, f, are generally made to receive 
the tail of a bench holdfast, and some in the 
front board, which ought not to be less than 
fourteen or fifteen inches wide. The latter 
are intended to receive pegs of wood to sup- 
port planks or boards during the planing of 
their edges while they are being held at one 
end in the vice. Do not forget that the top 
of the bench is not to overlap the front board, 
as it would do if it were an ordinary table. 


(To be continued.) 


SIZE OF STEAM-PORTS AND 
PASSAGES, 


CH of our readers as have made for 
themselves a toy engine (and we incline 

to the belief tnat the number will be fouud 
not inconsiderable), and have watched it 
whirling away at a speed of some 2,000 or 
3,090 revolutions per minute, might natur- 
ally be led to the conclusion that there was 
no limit to the velocity with which steam can 
travel, or to the speed with which it can enter 
and pass out of the cylinder, and its motion 
be changed or reversed. Such a notion, 
however, would be in the highest degree 
erroneous, asthe speed at which steam travels 
on its way to or from the cylinder of a 
eteam-engine is an important factor in de- 
termining the best size of the steam passages, 
ports, &c. It has been found by experiment 


that so long as the steam in a pipe is not re- 
qaes to travel at a higher rate of speed 
t 100ft. per second, or 6,000ft. per 
minute, the loss from friction, &c., in the 
pipes and passages is not a serious one, and 
the pressure at which it can be obtained on 
the piston is not much reduced from the 
boiler-pressure. Beyond this speed, how- 
ever, serious loss of pressure takes place, 
and hence the importance of having the 
steam-ports so large that the velocity re- 
ferred to may not be exceeded. 

Those engineers who have had much ex- 
perience in the overhauling of steam- 
engines, are aware that in a large number of 
old engines the ports and passages in the 
cylinders are very much too small. 

In a case which recently came under the 
notice of the writer, the area of the steam- 
port was not more than one-thirtieth of the 
cylinder area, and the loss from wire- 
drawing, poor vacuum, &c., was in conse- 
quence very considerable, although the 
piston-speed was not a high one. 

When the steam-ports and passages of an 
engine are too crippled, there is, in addition 
to the loss from wire-drawing, &c., a further 
loss of power, from the increased resistance 
to the exit of the steam from the cylinder, 
causing what is known as back-pressure.”’ 

In condensing engines, even though there 
may be a plentiful supply of cold water and 
a good “vacuum” in the condenser, when 
the exhaust passages are tortuous and con- 
tracted, au bzoodiigly poor effect of the 
vacuum will be obtained in the cylinder. 
Perhaps, as good an illustration of this as 
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could be obtained is shown in the diagrams 
(Figs. 1 and 2) taken from a condensing 
-ngine some time ago in the south of 
Evgland. The engine was furnished with a 
cut-off valve, by means of which the steam 
could be cut off at any desired portion of 
the stroke. In Fig. 1, it will be observed, 
the steam is admitted during about nine- 
tenths of the piston’s stroke, and, when 
released, escapes with such difficulty through 
the contracted exhaust passages, that the 
back-pressure exceeds that of the atmo- 
sphere during three-tenths of the return 
stroke, and, at the termination of the 
stroke, when the full effect of the vacuum 
is usually obtained in the cylinder, there 
is an absolute back-pressure of something 
like 6lb.; that is to say, to use the common 
expression, the vacuum is only 9b. 
Fig. 2 was taken from the same engine imme- 
diately after Fig. 1, when driving a much 
lighter load, and the steam cut off at about 
1-6th the stroke. The quantity of steam to 
be condensed is here so much less that a 
vacuum of 134lb. is now shown in the 
cylinder; and although the effect of the 
restricted exbaust passages is still seen at 
the commencement of the exhaust, a very 
much greater effect is obtained from the 
vacuum throughout the stroke than under 
the conditions shown in Fig. 1. Hence, we 
see that, besides the loss of pressure in ad- 


mission when the ports and passages are too 
small, an even still greater loss is experienced 
from the back-pressure, resulting from the 
resistance to the egress of the steam. 

Many rules have been given for deter- 
mining the size of steam-ports, &c.; but 
none can be considered as other than empiri- 
cal which does not take into account the 
fact above-mentioned—viz., that the velocity 
of the steam in following a pen should 
not in the passages exceed 100ft. per second, 
or 6,000ft. per minute. Bearing this in 
mind, we shall see that the area of the 
steam-ports should have the same ratio to 
the area of the cylinder that the piston 
speed in feet per minute has to 6,000, from 
which we easily deduce a rule thus: 

Area of cylinder x piston speed 
in feet per minute, 


Area of port = 
6,000 


A rule in very general use amongst engi- 
neers, and to be found in most engineering 
pocket-books, is to make the area of steam- 
port equal to 1-16th the area of cylinder. 
Let us see how this corresponds with the 
rule we have just found. Take for example, 


say, an engine having a Oft. stroke running 


50 revolutions per minute; that is to say, 
with a piston speed of 500ft. per minute. 
By our rule we have 


Area of port = area of cylinder x 50 . 


6,000 
area of cylinder 
12 

so that we sce for 500ft. piston speed, the 

common rule of making the steam-port 

equal to 1-16 the cylinder area would give 

too small a passage, the pore requiring to 

be not, less than 1-12th the cylinder ares, 

in order not to lose pressure and power from 

the entering steam having too high a 

velocity. If the piston speed were only 

400ft., the port might be made only 1-15th 
area of cylinder, because 


area of cylinder x 400ft. per minute 
6,0 
area of cylinder 
15 


and so, if the piston speed were still further 
reduced, the common rule would give a 
larger steam-port than is necessary. In order 
to avoid the great loss experienced by re- 
striction of the exhaust, as shown in the 
above diagrams, it is customary to make the 
exhaust-ports about half as large again as 
the steam-ports, so that the egress may be 
as free as possible, and the back-pressure on 
the piston reduced to a minimum. There 
being, then, so much advantage in having 
large passages to and from our cylinders, 
the consideration naturally arises as to what 
conditions determine the limits in the oppo- 
site direction; or, can we really make the 
steam-passages, &c., too large? It is well 
known that too much clearance space at 
the ends of a cylinder means loss of steam at 
each stroke of the piston, and in the same 
way an excessive capacity of steam-port or 
thoroughfare would mean waste, through 
more steam having to be thrown away in 
exhausting the passages than is really neces- 
sary. A further consideration respecting 
the disadvantage of having too great width 
and area of ports is found in the cooling in- 
fluence of exhaust steam, the tem - 
ture of which, at or below atmospheric 
pressure, is very much lower than that 
of the fresh steam at its entrance to 
the cylinder. The passage of the exhaust- 
steam through the same ports as the high- 
pressure steam has to pass through, ab- 
stracts a considerable amount of heat 
from every part of the metal with which 
it comes in contact, and this heat has to be 
supplied again by the entering steam at each 
stroke. The question, therefore, of having 
the steam-ports of an engine a proper size, 
and neither too small, so as to cause loss 
from wire-drawing, back-pressure, &o., nor 
too large, so as to give rise to loss from 
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cooling, &c., it will be seen is one which 
has a material influence on economical 
working. The rule we have given is & 
practical one, and we can recommend it 
from long personal experience. 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE. 


T thirty-first annual meeting of the 
American Association was commenced at 
Montreal on August 23rd. The president for 
the year is Dr. J. W. Dawson, of Montreal. 
With the Ameri gans the rule is that the retiring 
president delivers the long address, the president 
elect devoting bis attention to the business be- 
fore him. Professor G. J. Brush, of Yale Col- 
lege, the retiring president, took as the subject 
of bis address the 


Progress of American Mineralogy. ` 


referring primarily to the labours of Dr. Archi - 
bald Bruce, Colonel George Gibbs, Professor 
Parker Cleaveland, and Professor Benjamin 
Silliman, the four pioneers in the work, the 
latter being ancceeded by the distinguished 
Mineralogist, Professor J. D. Dana, whose works 
are known throughout the civilised world. The 
first State Geological Survey was made by North 
Carolina, in 1824; the example was followed in 
1830 by Massachusetts, and then by other States, 
until now the whole territory of the United 
States and Canada either has been, or is being, 
surveyed. It cannot be attempted, however, to 
follow the admirable aketch of work now being 
done by living mineralogists, nor to reproduce 
the highly suggestive remarks on the relation of 
this science to chemistry and kindred sciences. 
Evidently a broader foundation is now needed 
for it than in earlier days, and there must be co- 
operation between special investigators. There 
ia au interdependence between mineralogy, 
geology, chemistry, and physics, such as warrants 
the continued existence of an association that 
shall make sure that every new fact and law ob- 
served shall be used for the common advance- 
ment of all eciences. 


Fine Rulings. 


Prof. W. A. Rodgers offered a communication 
concerning the problem of ‘‘ Fine Rulings, with 
reference to the Limit of Naked Eye Visibility 


and Microscepic Resolution.“ The finest lines 


ever reached are those of Nobert’s bands, viz., 


113,000 to the inch. No one has been able to 


go with certainty beyond this limit, although 
Mr. Fasoldt, of Albany (N. T.), olaims to have 
ruled one million lines to the inch. Conceding 


this to have been done, it is not conclusive as to 


their visibility. In the discussion that followed 
it was shown that when ruled lines are filled 
with graphite, and the surface covered with a 
film of moistare, they become for a moment 
easily visible, even though their width is but 


one one-hundred-thousandth part of an inch. | 


Fasoldt's claim has been dealt with by experts 
over here, and at present it remains a claim (see 
pp. 341, 378, Vol. XXXIV.) 


The Time of Approach of Two Spheres. 


An animated discussion arose on a paper read 
by Prof. De Volson Wood, of Hoboken (New 
Jersey), entitled A Correction in Newton’s 
‘Principia’ in regard to the Time of the Ap- 
proach of Two Spheres.” Newton says that if 
two spheres of samo material as the earth, 
and each one foot in diameter, be placed 
123 inches from each other between their centres, 
in void space, they will be a month’s time in 

ing together by their mutual attractions; 
whereas the experiments of Prof. Wood showed 
the time required to be less than 54 minutes. 
Dr. 8. Haughton, of Trinity College, Dublin, 
at once challenged the quotation, saying that it 
was inoredible that so accurate a writer as Sir 
Isaso Newton should have fallen into such an 
error. A spirited discussion followed, which led 
to the production of the Jesuits’ edition of the 
famous Principia, with numerous foot-notes. 
Dr. Haughton claimed that the second volume, 
from which Prof. Wood had quoted, while a 
great literary curiosity, was not genuine, because 
it referred to matters that were unknown ip 
Newton’s time. Prof. Wood, in defence, 
asserted that the error he had corrected was 
found also in the larger edition of Newton’s 
works, in his Treatise of the System of the 
World, and he took it for granted that it was 
genuine. 


Theory of the 
System, in its bearing on the Duration of Geo- 
logical Time.” : 
published calculations he ditfer:d from his phy- 
gical conceptions. 
tronomers believed in the perpetual motion of 
the planetary system, 
perpetua! motion is as impossible among plane- 
tary bodies as it is at the surface of the eartb. It 
used to be 
a liquid to a solid condition, and that the earth 
now consists of a solid crost resting on a fluid 
maps. But Sir William Thomson has proved 
that the present 
whole, is more rigid than glass or steel. From 
the most probable hypothesis as to the rings of 
Saturn being composed of discrete meteoric 
etones: from the low specific gravity of Jupiter 
and other outer planets; from recent researches 
as to meteoric showers and comets; and from in- 
vestigations into the true nature of asteroida, as 
well as from other considerations, it is probablethat 
when the earth and moon separated from the solar 
nebular, they did so as a swarm of solid meteoric 
stones, each having the temperature of inter- 
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and Geological | to show that copper implements and ornaments 
had been in use from the beginning of the so- 
culled Neolithic Period. None of these werecast, 
but all were hammered out from pieces of native 
copper. 

builders 
modern Indiens. € 
very recent date, a8 18 
kettles, iron tomahawks, beads, and other modern. 
articles fouud in them. 


The Earth-Moon System, 
Time. 


Dr. Haughton then read a paper on? Darw in's 
Evolution of the Earth -Moon 


Concurring in Mr. G. Darwin's 
The eighteenth century as- 


but now we know that 


held that the planeta passed through 


condition of the earth, as a 


stellar space, i.e., about 460° F. below the freez- 
ing point of water. The earth and moon were 
pushed apart by tidal friction; and the algebraic 
calculations by which this may be proved fit 
equally well the hypothesis of a viscous earth or 
that of a rigid earth with aliquid ocean. Sir 
William Hamilton’s theory, that one hundred 
million years ago the earth was as hot as melted 
ateel, differs greatly from Dr. Haughton’s theory 
that ita component particles wereintensely cold, 
and that volcanoes were but as pustules on the 
surface. The paper was discussed by Professors 
Chase, Young, and others. 


Optics. 


on the “Apparent Size of Magnified Objects,” 


magnified image having a theoretical value of 


(an experienced draughtsman), five feet in length. 


beentrained. Mr. W. Le Conte Stevens, who 
has made the subject of stereoscopy a study, 
read a paper describing the results attained by 
the use of the electric spark in binocular vision. 
When the relation between the visual lines was 
such as to imply no unusual muscular strain, it 


| was found impossible to interpret the biuocular 


retinal image by the aid of a single spark. 


Geology and Anthropology 


furnished subjecta for a number of papers which 
were not confined purely to American branches of 
those sciences. Thus for instance a paper on Sub- 
terranean Map Making, particularly with re- 
ference to American Caverns, in the course of 
which a map of Mammoth Cave, Kentucky, was 
exhibited, being the completion of the diagram 
only partially shown at the Cincinnati meeting 
last year, and alsoa new map of Luray Cave, 
Virginia, made from a careful survey by the pro- 
prietors last winter, was followed by a paper on 
the Caves of Staffa and their Relation to the 
Ancient Civilisation of Iona,” by Mr. F. C. 
Whitehouse, of New York, who advanced the 
original idea that Fingal’s Cave, and other 
grottoes in its vicinity, were artificial produc- 
tions, instead of being caused by erosion. 

Professor F. W. Putnam read papers on The 
Exploration of Mounds in Ohio and Tennessee, 
in which flints were found, as well as fragments 
of pottery and numerous animal remaing. The 
remains of a log cabin had also been discovered 
belonging to the Stone Grave Period' in Ten- 
nessee. The first indication of the building was 
a piece of charcoal found in digging. This led 
to the unearthing of a mass of charcoal so fresh 
as to be plainly the remains of some burnt build- 
ing. The clay between the logs was well pre- 
served, and even the marks of fingers could still 
be seen. The antiquity of the structure was 
shown by the fragments of pottery found amid 
the ashea. Professor Putnam also read a paper 


‘©The Terminal Moraine across 
The soutbern limit of 
once wrapped a large part 
marked by a t:rmin 
that this deporit has been traced from Cape Cod, 


Prof. W. H. Brewer drew attention in a paper 


to a series of experimenta he had made with 
many persons as to the relative size of objecta as 
seen by the microscope and the naked eye. A 


4:66 inches, appeared to one observer to be six 
inches, to another twelve inches, and to another 


The practical conclusion was that, while much 
depended on a healthy condition of the eye, much 
was attainable by education, 1t being evident 
that an eye educated to use the microscope would 
be less liable to error than one that had never 
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Mr. R. P. Hoy held that the Mound- 
were the immediate ancestors of our 
Some of the mounds are of 
evinced by the brass 


Prof. Carrill Lewis read an important paper on 
Pennsylvania.“ 
the great ice sheet that 
of North America ie 
moraine. It is claimed 


across Rhode Island, Long 
Island, aud New Jersey, into New York State. 
It has also been traced acroes Ohio, Indiana, 
Illinois, Wisconsin, Minnesota, and Dakota, to 
the Baskatchewan region of the Dominion. 
Profexeor Lewis claims to have filled the gap in 
this long chein by his discoveries in Pennsyl- 
vania. He traced the moraine for 400 miles, 
across the great divide between tho Atlantio and 
the Gulf of Mexico, where it exists at the hei ght 
of 2,480 feet above the bea. Where it enters the 
State of Ohio it bas descended to the height of 
800 fcet above the sea-level. The line between 
the areas of glecial action and those whero the 
ice had not been were so sharply defined that 
you could stand with one foot on the striated 
rock and the other on rock that had not been 
glaciated. All along this line of demarkation 
were found crystalline bouiders and masses of 
labradorite that must have come down from 
Adirondacks and highlands of Ontario. Dr. 
Dawson aud several other geologists of note 
took part in the discussion of this im portant 
paper. The exhibition of fossile, minerals, and 
7 gpecimens Was as usual very attractive; the 
excursions were numerous and pleasant, and the 
gocial festivitics were all that could be desired. 
The next meeting will be held in Minneapolis, 
with Prof. C. A. Young, of Princeton, a8 presi- 
dent. 


where it begins, 


ACROBATS UNDER WATER. 


HERE has recently been exhibited in the 
Circus of the Champs Elysees, in Paris 

(we learn from Za Nature), a curious example of 
the ability to remain a considerable time under 
water without asphyxia. This is ‘* Miss Lurline, 
the Queen of the Water,” as she is called. The 
aquarium in which she performs consists of a 


larger about 10ft. long by 7ft. high), and filled 
with water which is slightly tinted green, and 
is strongly illuminated by means of five or six 
oxyhydrogen lighta. 

Miss Lurline dives, swims, lies down, and eats 
at the bottom of the water, pasees between bars 
of a chair, &c. 

At a certain moment, the music ceases, the 
girl draws a few long breaths, then lets herself 
sink to the bottom, where she kneels on one 
knee, crossing her arms on her breast. A man 
outside stands with watch in one hand and 
hammer in the other, with which latter he 
counts the half-minutes by striking. One half- 
minute,—one minute,—a minute and a half,— 
two minutes,—two minutes and s half! During 
the silence, interrupted only by the sound of the 
hammer, the minutes seem very long; the spec- 
tators are painfully intent, and experience s 
relief when the diver returns to the surface. 

To appreciate what is implied in passing two 


minutes and a half without taking breath, let 


anyone (says M. Kerlus in the journal named) 
make a small experiment, holding his breath as 
long as E while watching a seconds’ 
watch. Few persons reach one minute; the 
majority are obliged to take breath bcfore 46 
seconds have elapsed, and it is only exceptionally 
and with much difhoulty, that some attain one 
minute fifteen seconds. 

The fishers of sponges, mother-of-pearl, and 
of pearl-oysters in the Mediterranean and else- 
where, do not ordinarily remain under water 
longer than two minutes. It has never been 
authentically observed, watch in hand, that they 
effected a voluntary immersion of more than 
three minutes. The mean time ia one minute 
toa minute aud a half. Even under those con- 
ditions, the work of a diver in deep water is ex- 
cessively painful. On coming cut of the water, 
they usually remain some time motionless, the 
face congested, the eyes bloodskot, and often 


large rectangular vessel with glass sides (the“ 


7 
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blood given out by the mouth from rupture of 
blood-veesels in the lungs. These divers do 
not live long; they sometimes die of apoplexy 
after coming out of the water; they fre- 
quently lose sight by reason of congestion of 
vessels of the eyes. 

The public divers in Aquaria run much less 
risk. ey have not to bear any great pressure 
resulting from thickness of the layer of water 
above, and, besides, they remain sti:] in the 
water, whereas the fishing divers have to per- 
form active work co 5 and 80 
exhaust more quickly the su of o n 
retained in their lungs. N N 

During the last twelve years, four or five 
divers (male and female) have exhibited in Paris, 
under various aquatic names, such as l' Homme- 

isson,” ' Homme-amphitre,’’ ‘‘ La Femme- 

iren,” „La Reine des Eaux.“ Their exercises 
have been much the same. One of them, 
however, the fish man, made a very curious 
experiment. He smoked a cigarette almost 
entirely, but without emitting the smoke. 
Then he lay down at the bottom of the water. 
and let a auccession of grey bubbles of smoke 
rise to the surface. The quantity of smoke thus 
returned seemed enormous. At intervals the 
ries stopped, to commence again a few seconds 
later, greatly to the of the ators. 
Some of these estimated that the experiment 
lasted quite five minutes. In reality, it did not 
exceed one minute, 

While a diver is immersed, if one do not look 
at a watch, one finds it difficult to calculate the 
time of immersion correctly, and generally ex- 
aggerates. Hence, in all probability, the 
accounts of many wonderful divers. It is said, 
pt ae Tonian and Sicilian divers employed 
after the naval baitlo of Navarino, in 1827, re- 
mained five to ten minutes under water, and one 
of them even a quarter of an hour. Exaggeration 
here is evident. 

Whence comes this power, possessed by some 
persons, of remaining longer than others with- 
out breathing ? The old physiologists attributed 
it to the aperture of Botal not being closed in 
the heart (as in the child before birth). This is 
easily proved to be an crror. 

It has also been sup that divers feed only 
on vegetables, their food yielding blood less rich 
in corpuscles, and so requiring less oxygen. 
Another idea is that divers exhibiting in public 
take either morphine with the view of retard- 
ing the circulation, or digitalis with the view of 


retarding the heart - beats. 
These supposed means (says M. Kerlue) are 
not prao oabl, or they would tend to the oppo- 


dite of the end aimed at. The power of remain- 
. 
simply to a grea t 

capacity, to lunge of large volume and perfectly 
sound. This great capacity may be natural; it 
may be the result of bereaity, as is pronio y 
the case with the sons and grandsons of fishing 
divers; it may be acquired, or at least developed, 
by exercise. The profession of diver is similar 
in this respect to those of the runner, the 
gymnast, und also the singer. 


PRACTICAL NOTES ON PLUMBING.— 
XLV” 


By P. J. Daum, H. M. A. S. P., &c. 
(Continued from page 82.) 
Cietern Lining. 


SHALL proceed with this step by step, in 
the following working manner :— 

Suppose the cistern to be a small one, aa shown 
at Fig. 250—say, 2ft. 74 in. square and 1ft. 9 fin. 
deep, the thickness of the eides to be 1 fin. boards. 
For the aides of this cistern we shal requite a 
piece uf lead twice lft. Hin. and twice lyin. for 
the turn-over at K N on the top— in all 3fr. 10in. ; 
the bottom, B, is 2ft. 7 lin., and, adding thie tu 
Bit. 10in., wili make 6it. 5}in.; say, 2in. more 
for squaring up, equals ft. 7łin. in length. If 
the cistern is a quare, the lead will be this size 
the other way ; but, if not square, udd or deduct 
the difference of the bottom. Bopposing the 
cistern to be lined with Glib. sides and 7ld. bot · 
tom (the extra thickness in bottom to allow for 
treading upon, &c.), then the lead must be cut 
accordingly ; that ia, if it will suit your lead, 
cat it as follows, so as to eave solder, and to 
have only one corner to wipe up. Measure 
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round tke side and one end, double this will give 
the length, allow 2in. for lapping, as shown at 
OJ G, Fig. 261. Next take the depth: this is, 
say, lft. 9tin. ; then the lin. for top, and take 


notice and allow lin. for the bottom return lead, 
as ehown at A, Fig. 261, and at O, Fig. 255; 
but, in looking at this for the aide return lead, 
as also the bottom lead, turn the drawing side- 
ways, and sight along the arrow D. 

f the cistern is to bea long, shallow one— 
say, 1Uft. long by 12in. deep, and 3ft. wide, 


then 10ft., and often 20ft., of solder may, with- 
out sny disadvantage, be saved by putting in 
the bottom and aide or sides in one piece, and 
wiping in the two ends. To say the least, you 
here save 20ft. of soldering, equalling in weight 
to 6lb., and three hours’ work, equal to 88. 4d. 

or thereabouts. Of course, I do not recommend 
this style in awkward situations; but it should 
be borne in mind that by saving solder you also 
eave time (that is when plenty of strength is at 
hand), and the two combined is in many 
ways a desideratam of considerable importance 
in cistern-lining. On the other hand, it must 


be borne in mind that circumstances alter the gı 


work. Suppose you have a cistern too large for 
your pieces of lead—say, 9ft. Jin. deep, 13ft. 
long, and 10ft. wide: for such a ojstern the 
depth of the side lead should be cut off the 
length of the sheet (one side will take nearly 
two - thirds of a sheet), with a joint in the middle, 
as at J, Fig. 251. For thia joint the wood 
should be sunk down at least ĝin., and 14 in. to 
2in. wide, so that the joint may be wiped flush. 
The sinking of this chase is shown at U V W in 
the above di It not unfrequently happens, 
notwithstanding the size of the cistern, that the 
lead cuts very y, or that you have a piece 
you would wish to use up, or that you must use 
up, having no other: in these cases the chase 
will be found haudy. 


Brick, Stone, Slate, and Iron Cisterns Lined 
with Lead. 


It often happens that cisterns «ther than 
wrod have to be lined, such as a cracked slate 
one, or one of brick or cemented work. These 
materials are too cold to wipe against, and there 
is no good fixing for the under lead. In such 
cases, fix fillets of wood, about 4in. wide, lin. 
thick, and feathered off to uothing, as shown at 
AL, Fig. 252. Thie feather-edged stuff, as it 
is called, must be properly fixed all round the 
angles to be soldered, as shown in the above 
diagram at JIL and EFA, the bottom being 
all wood: if not, another lot of the feather- 
edged stuff must be used—that is, laid flet upon 
the bottom, to fix the bottom return lead of the 
sides to, Kc. 

When putting the lead into such a cistern as 


thet shown at 252, let the top part, or edge cf 
the Jead, go all over the brickwork, and turn 
down on the other side; or, if ooping-stone is 
to be used, let the lead go past the first joint of 


the brickwork, and fix it with large nails into 
the middle joint: this will prevent the side lead 
from bagging. 


Blocking up for New Bottoming. 


_ Suppose it is required to put a new bottom 
into an old lead cistern that has been soldered 
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all round the bottom; the old solder would be 
in your way, and should be cut out, usually just 
above the old solder, with a obipping-knife ; 

then, having removed the old bottom, lay some 
fillets or blocking all round, as shown at HI Q 
and FG A, Fig. 253. The size of this blocking 
must be governed by circumstances. Suppose 
the flat part that rests upon the bottom to be 
Gin., the back ldin., flat part on top 2in., whioh 
will leave 4}in. play i or, should you prefer 
more top flat for wiping, make it 2jin. ; this will 
ive you only 3jin. splay. The wider the top 
is kept the better chance you will have to keep 
the solder up to the joint. 


Preparing and Putting the Lead into a 
. Cistern. 


Having the lead cut out, you proceed to roll 
it out upon the nearest floor to the cistern, or 
if in a roof, lay some acaffold or other boards 
upon the joist or otherwise, so as to form a 
stage; in fact, arrange this as best you can, 
but look out that you do not damage the ceiliog. 
Say everything is ready: the cistern, Fig. 250, 
is to be lined. First see if the sides are parallel, 
then take the depth of the side, and the thickness 
of the board for the turn-over lead at O, and 
lay this upon the lead at EF, and also at D A, 
Fig. 254 (let these marks be made wich a chalk 
line, and parallel with the top edge of the lead) ; 
next eee if the bottom is parallel also, take the 
exact size of it, and line this upon the lead, 
taking care to allow jin. for the substance of 
the lead, so that it may be easily put in, ss 
shown from A to L, and FI; vow mark off the 
top of the other side, as at J K, and strike a 
chalk line. Next see if the cistern is square: if 
so, lay a square or templet upon the outside line 
of the lead, as at ED, and square the lead 
GH; then meagure the end HI, allowing 
sufficient for the top edge turn-over, and strike 
the chalk line I F; but be sure to hare it at the 
same angle as the cis ern, which ts in this case 
square. Next measure the bottom from I to L, 

owing for the thickness of the lead, 
&c., as before mentioned— namely, fin. 
Now see that this line is square to 4A F. 
and strike the line A L; then measure eff 
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the distance from the bottom line L to the line 
M, and strike the line MN, leaving the I Bin. 
for turning over the top edge, as at TV. I 
must now refer you to the lines O, P, Q, R, 
outside the main or dotted lines H, G, M, N, 
Lo. These lines are, with the compasses, struck 
jin. to lin. away from the main or chief lines, 
and are for tho return lead; that is to say, to 
turn round and nasil to the side of the cistern, as 
shown at C, Fig. 255; the small pieces, S U Z, 


a I Os EOI: 


7 Hy 7 


Y V, and T, Fig. 254, are for covering over the 
top of the corners of the cistern, see C E, Fig. 
257, which must be sunk down for the solder to 
be wiped flasb. Having marked thi- lead out, 
take a good pair of snips (10in or 12in. long is 
the best size for our work). and cut the lines 
YP, VO, TR, ZQ, and 1 X, as also 2 W. 8 3, 
U4; the latter four lines are eut within in. of 
the meeting-point of the lines at AF I L. 
Having cut the lines as shown, next procure a 
piece of quartering —let it be straight, and with 
good edges—lay it upon the line GN, and pull 
up the side E D, and, with the hornbeam dresser, 
ret it in; but not too sharp. For cistern-work 
I often knock it from behind, and up to 
the quartering, which tends to thicken the 
lead at the line. Next place the quar- 
tering on the line M H, and pull up 
the other side K J, set thia in as before; next 
poa yourself with a piece of quartering the 
ength of the bottom of the cistern less the 
thickness of the lead, and lay this upon the line 


Fs ASG. 


I F, pull up the end H G, and set it in; next 
lay the quartering upon the line L A, and pull 
up the end MN, and set it in; now the sides of 
the lead are ETS up square. Next bend 
the return lead KO PQ to clip sides as shown 
at QL PF, Fig. 256. ‘Tha next thing to do is 
to knock the corners LF, Fig. 256, into a 
slightly-rounded shape, so thatthe sharp corners 


of the lead will not catch or hang in the angles 
of the cistern when the lead is being pat into it. 
See that the lead round the bottom is square, 
then, with the dresser, bulge or belly the bottom 
of the lead inwardly, say 2in. or 3in. up, this 
will draw the sides inwards, and so make the 
lead narrower. Now have what holes you re- 
quire cut in the bottom of the cistern, especially 
the waste, which must be dished down, as shown 
at Z, Fig. 261, to allow of the lead-pipe, also 
the washer, being wiped flush, or a little below 
the bottom of the cistern; have this hole cut 
large enough to allow for the opening of the 
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pipe to receive the washer. This is a point very 
often not allowed for, beiug generally cut too 
small, as are also butler's pantry-sinks. Have 
the top corners sunk down, say, 2in. wide, and 
žin. deep, so that the solder may be wiped flush, 
as shown at CE, Fig. 257. 

Now examine the cistern for nails, glue-teats, 
&c., also clean it out, then drop the lead care- 
fully into the cistern. Pull the lead JE, Fig. 
256, inward, and with the dresser or chase- 
wedge drive the lead P Q. Fig. 256, to fit closely 
into the angle, and nail it every 6in. or 8in., as 
shown at CK, Fig. 255. Next knock down the 
top lead over the top, as shown at KD, Fig. 
257, and nail it with l}in. copper nails every 
3in. apart. When copper nails are not allowed, 
use ljin. Town clout (iron). Some plumbers 
turn the lead right over the outside of the top, 
as shown in the above engraving. 


(Zo be continued.) 


MR. MATTHEW ARNOLD ON THE 


VALUE OF LUCIDITY. 


T the close of an interesting address delivered 
last Saturday, at the reopening of the Liver- 

pool University College and School of Medicine, 
Mr. Matthew Arnold said if there was one word 
which he should like to plant in the memories of his 
audience, and to leave sticking there after he had 
gone, it was the word lucidity. Ifhe had to fix 
upon the three great wants at this moment of the 
three pape nations of Europe, he should say 
that the great want of tbe French was morality 
that the great want of the Germans was civi 
courage, aud that our own great want was lucidity. 
Our own want was, of course, what concerned us 
the most. People were apt to remark the defects 
which accompanied certain qualities, and to think 
that the qualities could not be desirable because of 
the defects which they saw accompanying them. 
There was no greater and salutary er foe men 
to learn than that a quality may be accompanied, 
naturally perhaps, by grave dangers; that it may 
actually present itself accompanied by terrible 
defects, and yet that it might itself be indispens- 
able. Let him illustrate what he meant by an 
example, the force of which they would all readily 
feel. Seriousness was a quality of our nation, 
Perhaps seriousness was always accompanied by 
certain gers. But, at any rate, many of our 
French neighbours would say that they found our 
seriousness accompanied by so many false ideas, so 
much prejudice, so much that was disagreeable, 
that it could not have the value which we attributed 
toit. And yet we knew that it was invalaable. 
Let them follow the same mode of reasoning as to 
the quality of lucidity. The French had a national 
turn for lucidity as we had a national turn for 
seriousness. Perhaps a national turn for lacidity 
carricd with it always certain dangers. Be this as 
it might, it was certain that we saw in the French, 
along with their lucidity, a want of seriousness, a 
want of reyerence, and other faults, which greatly 
displeased us. Many of us were inclined in conse- 
quence to undervalve their lucidity, or to deny that 
they had it. We were wrong: it existed as our 
seriousness existed ; it was valuable as our serious- 
ness was valuable. Both the one and the other 
were valuable, and in the end indispensable. What 
was lucidity? It was negatively that the French 


have it, and he would therefore deal with its nega- 
tive character merely. Negatively, lucidity was 
the perception of the want of truth and validness 
in notions long current, the perception that they 
are no longer possible, that their time is finished, 
and they can serve us no more. All through the 
last century a prodigious travail for lucidity was 
going forward in France. Its principal agent was 
a man whose name excited generally repulsion in 
England, Voltaire. Voltaire did a great deal of 
harm in France. But it was not by his lucidity 
that he did harm: he did it by his want of serious- 
ness, his want of reverence, his want of sense for 
much that is deepest in human nature. But by his 
lucidity he did good. All admired Luther. Con- 
duct was three-fourths of life, and a man who 
worked for conduct, therefore, worked for more 
than a man who worked for intelligence. But 
having premised this, it might be said that the 
Luther of the eighteenth century and of the culti- 
vated classes was Voltaire. As Lather had an 
antipathy to what was immoral, so Voltaire had an 
antipathy to what was absurd, and both of them made 
war upon the object of their antipathy with such 
masterly power, with so much coaviction, so much 
energy, 80 much genius, that they carried their 
world with them—Luther his Prot t world, and 
Voltaire his French world—and the cultivated 
classes throughout the continent of Europe gene- 
rally. Voltaire had more than negative lucidity ; 
he had the large and true conception that a number 
and equilibrium of activities were requisite for man. 
“ Il faut donner à notre dme toutes les formes 
possibles” was a maxim which Voltaire really and 
truly applied in practice, advancing,” as Michelet 
finely said of him, in every direction with a mar- 
vellous vigour and with that conquering ambition 
which Vico called mens heroica. Nevertheless, 
Voltuire’s signal characteristic was his lucidity, his 
negative lucidity. There was a great and free in- 
tellectual movement in England in the 18th century 
—indeed, it was from England that it passed into 
France; but the English had not that strong 
natural bent for lucidity which the French had. 
Its bent was towards other things in preference. 
Our leading thinkers had not the genius and passion 
for lucidity which distinguished Voltaire. In their 
free inquiry they soon found themselves coming 
into collision with a number of estublished facts, 
beliefs, conventions. Thereupon all sorts of practi- 
cal considerations began to sway them. Th: 
danger signal went up, they often stopped short, 
turned their eyes another way, or drew down a 
curtain between themselves and the light. It 
seems highly probable,” said Voltaire, ‘‘that 
nature has made thinking a function of the brain, 
as vegetation is a function of trees; that we think 
by the brain just as we walk by the feet.” Soour 
reason, at least, would lead us to conclude, if the 
theologians did not assure us of the contrary ; 
such, too, was the opinion of Locke, but he did not 
venture to announce it. The French Revolution 
came, England grew to abhor France, and was cut 
off from the Continent, did great things, gained 
much, but not in lucidity. The Continent was re- 
opened, the century advanced, time and experienc3 
brought their lessons, lovers of free amd clear 
thought, such as the late John Stuart Mill, arose 
among us. But we could not say that they had by 
any means founded among us the reign of lucidity. 
Let them consider that movement of which we 
were hearing so much just now; let them look at 
the Salvation Army and its operations. They 
would see numbers, fands, energy, devotedness, 
excitement, conversions, and a total absence of 
lucidity. A little lucidity would make the whole 
hat movement took for 


movement impossible. 
granted as its basis what was no longer ble or 
receivable; its adherents proceeded in all they did 


on the assumption that that basis was perfectly 
solid, and neither saw that it was not solid, nor 
ever even thought of asking themselves whether it 
was solid or not. Taking a very different move- 
ment, and one of far higher dignity and import, 
they had all had before their mind: lately the long- 
devoted, laborious, influential, pure, pathetic life 
of Dr. Pusey, which had just ended. Many of 
them had also been reading ia the lively volumes 
of that acute, but not always -natured rattle, 
Mr. Mozley, an account of that great movement 
which took from Dr. Pusey its earlier name. Of 
its later stage of Ritualism they had had in this 
country a now celebrated experience. This 
movement was full of interest. It had produced 
men to be respected, men to be admired, men to 
be beloved, men of learning, goodness, genius, and 
charm. Butcould they resist the truth that lucidity 
would have been fatal to it? The movers of all 
those questions about Apostolical succession, 
Church patristic authority, primitive usage, 
postures, vestments—questions so passionately 
debated, and on which he would not seek to cast 
ridicule—did not they all begin by taking for 
granted something no longer possible or receivable, 
build on this basis as if it were indubitably 
solid, and fail to see that their basis not being 
solid, all they built upon it was fantastic? He 
would not say that negative lucidity was in itself 
a satisfactory possession, but he said that it 


106 


ENGLISH MECHANIO AND WORLD OF SOIENOBE: No. 915. 


Oor. 6, 1882. 


was inevitable and indispensable, and that it was 
the condition of all serious construction for 
the future. Without it at present a man or 
a nation was intellectually aud spiritually all 
abroad. If they saw it accompanied in France 
by much that they shrank from, they should re- 
flect that in England it would have influences 
joined with it which it bad not in France—the 
natural seriousness of the people, their sense of 
reverence and respect, their love for the past. 
Come it must; and here, where it had been so late 
ia coming, it would probably be for the first time 
seen to come without danger. Capitals were 
nataral centres of mental movement, and it was 
natural for the classes with most leisure, most free- 
dom, most means of cultivation, and most con- 
versance with the wide world to have lucidity 
though often they had it not. To generate a spirit 
of lucidity in provincial towns, and among the 
middle classes bound to a life of much 
routine and plunged in business, was mors difficult. 
Schools and universities, with serious and disinte- 
Tested studies, and connecting those studies the one 
with the other and continuing them into years of 
manhood, were in this case the best agency they 
could use. It might be slow, but it was sure. 
Such an agency they were now going to employ. 
Might it fulfil all their expectations! Might their 
stadents, in the words quoted just now, advance in 
every direction with a marvellous vigour, and with 
that conquering ambition which Vico called mens 
heroica! And among the many good results of 
this, might one result be the acquisition in their 
midst of that indispensable spirit—the spuit of 
lacidity. 


THE FOOD AND ENERGY OF MAN.“ 
By ProF. De Caaumont, F.R.S. 


LTHOUGH eating cannot be ssid to be in any 
Way a new fashion, it has nevertheless been 
reserved tor modern tiracs, and indeed we may say 
the present generation, to get a fairly clear idea of 
the way in which food is really utilised for the work 
of our bodily frame. We must not, however, 
pame ourselves too much upon our superior know- 
edge, for inklings of the truth, more or less dim, 
have been had through all ages, and we are now 
stepping into the inheritance of times gone by, 
using the long and pamful expericnce of our pre- 
decessors as the stepping-stone to our more accurate 
knowledge of the present timo. In this, asin many 
other things, we are to some extent in the position 
of a dwarf on the shoulucrs of a giant; the dwarf 
may, indeed, see furthor ihan tho giant; but he re- 
mains a dwarf, and the gianta giant. The question 
has been much diacussed as to what the original 
food of man was, and some people have made it a 
subject of excited contention. The most reason- 
able conclusion is that man is naturallya frugivorous 
or fruit-eating animal, like his cousins the monkeys, 
whom he still so much resembles. This forms a 
further argument in favour of his being originated 
in warm regions, where fruits of all kinda were 
plentiful. lt is pretty clear that the resort to 
animal food, whether the result of the pressure of 
want from failure of vegetable produvis, or a mere 
taste and a desire for change and more appetising 
food, is one that took place many ages ago, probably 
in the earliest anthropoid if not in the latest pithe- 
coid stage. No doubt some advantage was recog- 
nised in the more rapid digestion and the compara- 
tive ease with which the hanter or fisher could 
obtain food, instead of waiting for the ripening of 
fruits in countries which had more or less prolonged 
periods of cold and inclement weather. Some 
anatomical changes have doubtless resulted from 
the practice, but they: are not of a sufficiently 
marked character to found much argument upon; 
all that we can say being that the digestive appara- 
tus in man seems well adapted for digesting any 
food that is capable of yielding nutriment, and that 
even when an entire change is made in the mode of 
feeding, the adaptability of the human system 
shows itself in a more or Jess rapid accommodation 
to the altered circumstances. Food, then, is any 
substance which caa be taken into the body and 
applied to use, either in building up or repairing 
ə tissues and framework of the body itself, or in 
providing energy and producing animal heat, or 
any substance which, without performing those 
functions directly, controls, directs, or assists their 
performance. With this wide definition it is evident 
that we include all the ordinary articles recognised 
commonly as food, and that we reject all substance 
recognised commonly as poisons. But it will also 
include such substances as water and air, both of 
which are ersential for nutrition, but are not usually 
recognised as belonging to the list of food substances 
in the ordinary sense. When we carry our investi» 
gation further, we find that the organic substances 
may be again divided into two distinct elasses, 
namely, tha which contains nitrogen (the casein), 
and those that do not (the butter and sugar). On 
ascertaining this, we are iminediate'y struck with 


* From a lectuye delivered at the Bunitary Congress, at 
Newcastle-on-T yee, September wth. 


the remarkable fact that all the tissues and fluids of | before or during work. There are, of course, 


the body, muscles (or flesh), bone, blood—all, in 
short, except the fat—contain nitrogen, and, con- 
sequently, for their building up in the young, and 
for their repair and renewal in the aduit, nitrogen 
is absolutely required. We therefore reasonably 
infer that the nitrogenous substance is necessary 
for tbis purpose. Experiment has borne this out, 
for men who have been compelled to live without 
nitrogenous food by dire necessity, and criminals 
on whom the experiment has been tried, have all 
perished sooner or later in consequence. When 
nitrogenous substances are used in the body, they 
are, of course, broken up and oxidised, or perhaps 
we ought to say more accurately, they take the 
place of the tissues of the body which wear away 
and are carried off by oxidation and other chemical 
changes. Now, modern science tell ue that such 
changes are. accompanied with manifestations of 
energy in some form or other, most frequently in 
that of heat, and we must look, therefore, upon 
nitrogenous food as contributing to the energy of 
the body in addition to its other functions. What 
are the substances which we way class as nitro- 
genous. In the first place, we have the typical 
example of the purest form in /unin, or white of 
egg; and from this the name is now given to the 
class of albumineatées. The animal albuminates are: 
Albumin from eggs, fibrin from, muscles, or flesh, 
myosin, or symronin, also from mimals, casein (or 
cheesy matter) from milk, and the nitrogenous sub- 
stances from blood. In the vegetable kingdom, we 
have glutin, or vegetable fibrin, which is the nour- 
ishing constituent of wheat, barley, oats, &c.; and 
legumin, or vegetable casein, which is the peculiar 
substance found in peas and beans. The other 
organic constituents—viz., the fats and the starches 
and sugars—contain no nitrogen, and were at one 
time thought to be concerned in producing animal 
heat. We now know—thanks to the labours of 
Joule, Lyon Playfair, Clausius, Tyndall, Helmholtz, 
&c.—that heat itself is a mode of motion, 
a form of convertible energy, which can 
be made to do useful or productive work, and be 
expressed in terms of actual work done. Modern 
experiment shows that all our energy is 
derived from that of food, and, in particular 
from the non-nitrogenous part of it, that 
is, the fat, starch, and sugar. The nutrition 
of man is best maintained when he is provided 
with a due admixture of all the four classes of ali- 
ment which we have mentioned, and not only that, 
but he is also better off if he has a variety of each 
class. Thus he may and ought to have albumen, 
fibrine, gluten, and casein among the albuminates, 
or at least two of them; butter and lard, or suet, 
or oil among the fats; starch of wheat, potato, 
rice, peas, &c., and cano BUET and milk-sugar 
among the carbo-hydrates. The salts cannot be 
replaced, so far as we know. Life may be main- 
tamed in fair vigour for some time on albuminates 
only, but this is done at the expence of the tissues, 
especially the fat of the body, and the end must 
soon come; with fat and carbo-hydrates alone 
vigour may also be maintained for some time, at 
the expense of the tissues also, but the limit is a 
near one. In either of these cases we suppose suffi- 
cient water and salts to be provided. We must 
now inquire into the quantities of food necessary : 
and this necessitates a little consideration of the 
way in which the work of the body is carried on. 
We must look upon the human body exactly as a 
machine; like an engine with which we are all ao 
familiar. A certain amount of work requires to be 
done, say a certain number of miles of distance to 
be traversed : we know that to do this a certain 
number of pounds, or hundredweights, or tons of 
coal must be put into the fire of the boiler in order 
to furnish the requisite amount of energy through 
the medium of steam. This amount of fuel must 
bear a certain proportion to the work, and also to 
the velocity with which itis done, so both quan- 
tity and time have to be accounted for. No lecture 
on diet would be complete without a reference 
to the vexed question of alcohol. Iam no teetotal 
advocate, and I repudiate the rubbish too often 
spouted from teetotal platforms, talk that is, 
perhaps, inseparable from the advocacy of a cause 
that imports a good deal of enthusiasm. I am at 
one, however, in recognising the evils of excess, 
nad would gladly hail their diminution. But I 
believe that alcohol properly used may be a com- 
fort and a blessing, just as 1 know that improperly 
used it becomes a bane and a curse. But we are 
now concerned with it as an article of diet in rela- 
tion to useful work, and it may bo well to call 
attention markedly to the fact that its use in this 
way is very limited. The experiments of the late 
Dr. Parkes, made in our laboratory at Netley, 
were conclusive on the point, that beyond an 
amount that would be represented by about one- 
aud-a-half to two pints of beer, alcohol no 
luger provided any convertible energy, and 
that, therefore, to take it in the belief 
that it did do s80 is an error. It may 
give a momentary stimulus in considerable doses, 
but this is invariably followed by a corresponding 
depression, and it is a maxim now generally 
followed, especially on service, never to give it 


some persons who are better without it altogether, 
and so all moderatioa ought to be commended, if 
not enjoyed. There are other beverages which are 
more useful than the alcoholic, as restoratives and 
for support in fatigue. Tea and coffee are par- 
ticularly good. Another excellent restorative is a 
weak solution of Liebig’s extract of meat, which 
has a remarkable power of removing fatigue. Per- 
haps one of the most useful and most easily obtain- 
able is weak oatmeal gruel, either hot orcold. With 
regard to tobacco, it also has some value in lessening 
fatigue in those who are able to take it, but it may 
easily be carried to excess. Of it we may say, as of 
alcohol, that in moderation it seems and 
even useful to some extent, but, in excess, it 18 
rank poison. There is one other point which I 
must refer to, and which is especially interesting 
to a great seaport like this. This is the question of 
scurvy—a question of vital importance to a mari- 
time nation. A paper lately issued by Mr. Thomas 
Gray, of the Board of Trade, discloses the regret- 
table fact that since 1873 there has been a serious 
falling off, the outbreaks of sc having agai 
increased until they reached 99 in 1881. n 
Mr. Gray seems to think, is due to a neglect of 
varied food scales ; but it may also very probably 
have arisen from the negiect of the regulation, 
about lime-juice, either as to issue or quality, or 
both. But it is also a fact of very great importanoe 
that mere monotony of diet has a most serious 
effect upon health ; variety of food is not merely a 
pandering to gourmandism or greed, but a real 
sanitary benefit, aiding digestion and assimilation. 
Our Board of Trade has nothing to do with the 
food scales of ships, but Mr. Gray hints that the 
Legislature will have to interfere unless shipowners 
look to it themselves. The ease with which pre- 
served foods of all kinds can be obtained and 
carried now removes the last shadow of an excuse 
for backwardness in this matter, and in par- 
ticular the provision of a large supply of 
potatoes, both fresh and dried, ought to be 
an unceasing care; this is done on board American 
ships, and to this is doubtless owing in a great 
part the healthiness of their crews. Scurvy in 
the present day is a disgrace to shipowners and 
masters; and if public opinion is insufficient to 
protect the seamen, the Legislature will undoubt- 
edly stepin and do so, And now let meclose by 
pointing out that the study of this commonplace 
matter of eating and drinking opene out to us the 
conception of the grand unity of nature; since we 
see that the body of man ditiers inno way essen- 
tially from other natural combinations, but is sub- 
ject to the same universal physical laws, in which 
there is no blindness, no variableness, no mere 
chance, and disobedience of which is followed as 
surely by retribution as even the keenest eschatolo- 
gist might desire. 


A PENNY SCIENCE LECTURE AT 


THE “VIC.” 


HE experiment was tried at the Victoria Coffee 
Palace, New-cut, Lambeth, on Friday even- 
ing, of giving a popular lectureon science, at prices 
of admission varying from one penay to sixpence. 
Mr. W. Lant Carpenter, B.A., B.Sc., who has 
had a large experience in this department of 
educational work in connection with the Gilchrist 
Educational Trust, kindly offered to contribute 
one lecture, and selected for his address the 
taking title of ‘‘Telegrams, and How they 
Come. The pit of the great theatre was well 
filled, chiefly by a class fairly representative of the 
better type of Aabitucs of the old Victoria Theay- 
ter” before its transformation into a coffee - tavern. 
—very young men, who freely smoked and did not 
trouble to remove their hats during the proceed- 
ings. Many, indeed, only came in for twenty 
minutes or half-an-hour, then giving place to 
others. Free-and-easy as were the manners, a 
certain standard of order was maintained by the 
audience, any attempt at vociferous cheering, pro- 
longed exclamations of Oh! or other interrup- 
tion, being promptly silenced by cries of Shut 
up!“ or similar outspoken remonstrances. The 
higher-priced seats were almost empty, except the 
sides of the balcony, where the front rows were 
nearly full. ; . 
The lecturer was heavily handicapped by being 
relegated nearly to the end of a Temperance De- 
monstration, to which, it appears, Friday evenings 
are primarily devoted at the Vic.” A recitution, of 
the spirited dramatic type, which goes down with 
such an audience, given by a gentleman re- 
joicing ia long hair and a heavy moustache, was 
tollowed by ‘Cherry Ripe” and Thady 
O'Grady,” by a lady vocalist ; selections by the 
orchestra, in which the bass viol played a promi- 
nent part, a temperance address by a police-court 
visitor, followed by a long and unprepared specch 
from the clerical chairman, occupied the first 
hour and a half, and only left Mr. Car- 
penter the fag-end of an ovening and a 
wearied audience. The lecture may be sum- 
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demagnetising a bar of soft iron could be per · 
e many perap times a a minute, 
as was demonstra y experiment. This property 
of instantaneous attraction and release was that 
by which the electric bell was made available; a 
spring held the keeper above the magnet, but 
the current passing through attracted the keeper, 
and so broke contact ; at this the spring again came 
into play, and once more contact was again 
made. By this meansa series of rapid taps were 
made upon the edge of a bell. The post-office 
instruments consisted of an eleotro- magnet, with a 
keeper attached to a spring. When the current 
passed, the keeper was attracted ; when the current 

spring threw it back to its original 
position. This back and forward motion produced 
a sharp “ click,” and by combinations of short and 
long intervals between the clicks, letters and words 
were signalled. These instruments were called 
sounders, and one of them being placed in the pro- 
jection-lantern, was exhibited in action on the 


marised as a popular chat u the elements of 
of electro-magnetien, illustrated by iments 
shown on the screen by the projection lantern of 
Stohrer and Son, of Leipsic, and by lantern pho- 
tographs. It was delivered without the aid 
of a single note, and was followed with close 
attention, but with great impatience, by the audi- 
ence, who began to whistle and stamp at the very 
slightest hi or delay in an iment; ex- 
acting as the auditors had been, however, they testi- 
fied at the close their appreciation of the clear 
exposition of the subject, and of the success of all 
the experiments, by a long and noisy round of 


Having introduced his subject by referring to the 
fact that we were reading details in the London 
5 of the bombardment of Alexandria 

thin or four hours of its oocurrenoe, and to 
the immense electric advance telegraphy was upon 
semaphore signalling, by which it was preceded ssa 
means of communication, the lecturer said elec- 
tricity could be developed either by mechanical | screen, as were also several other pieces of 

wer or by the chemical action of liquids upon | apparatus, the connections and disconnections 
kinds of metal; former was much | being made by raising and depressing a key. 
The signals could be made more rapidly and read 


too powerful for sending messages, but was 
utilised for the production of the electric light. more accurately than those in the single needle 
instruments first adopted, and still in use on the 


The latter mode of production was known as gal- 
vanio electricity, and the simplest form was to | railways, and where it was n to record the 
signals transmitted, it was effected by & modifica- 
tion of the instrument which punched dots and 


Pere a oia penos on the tongue and a piece of zinc 
eath it, whens A taste would be experi- 
N strokes on a ribbon revolved by clockwork. 


enced whenever ends of the metals were 
brought into contact. If for the mouth of the 

i ter they substituted a trough filled with 

and connected the pieces of metal, say zinc and 
copper, by a wire, they would have a ceil, anda 
number of these connected together would be a 
battery. If they examined the plates and wire 
when thus brought into contact, they would find 
that some influence was passing from one to 
another along the wire, and for want of a more 
definite term, this was known as an electric 
current. There were several modes of ar- 
ranging and filling these groups of celle, some 
of which were shown. That used for telegraphic 
papaa consisted of a pot containing zinc and 
w acid, in whioh was another of porous 
earthenware, containing conper, and in the 
latter was poured some sulphate of copper, a very 
large number of the cells being used to in- 
crease the current. Telegraphy depended on the 
very curious and close relation between electricity 

magnetism. Long since it was noticed that a 
certain stone found in Asia had the power of 
attracting to it iron, and it was further discovered 
that if a piece of steel were stroked in one direction 
along this lodestone it also acquired the same power 
of attracting iron to itself, and that iron in turn 
attracted the magnet. More than this, it was 
found that if the magnet were suspended s0 as to 
move freely it always came to reat at a point nearly 
north and south. The magnetic power was seen to 
reside chiefly in the ends, and if two magnetised 
pieces of iron were brought near to one another, 
one end of each attracted and the other end 
repelled the same end of the other magnet. The 
next stage of the discovery, and a very important 
one, was that while a piece of copper did not act 
asa magnet to attract and repel iron, it temporarily 
acquired this power while a current of electricity 
was passing through it, whereas as soon as the 
current was stopped its magnetic powers ceased. 
(Incidentally the lecturer remarked, as another 
illustration of the force or energy in the wire, that 
if a PoE current was passed through a wire 
not thick enough to convey the whole of it, the 
excess of force was converted into heat, and this 
was utilised for exploding mines of powder by a 
red-hot wire, and by passing an intense current 
through pieces of carbon the brilliant electric light 
was produced.) It was apparent that if a copper 
wire became a magnet just so long as a current 
passed through it, it ought to intiuence a steel 
needle hung on a pivot near it, and this was the 
case. Not only so, but experiments showed that 
if the current were passed in one direction with 
respect to the needle, the needle was always de- 
flected on one side ; whereas, if the direction of the 
current were reversed, the needle was deflected to 
the opposite side. Further than this, if the length 
of copper wire forming the circuit were greatly 
increased, the carrent passed along it and deflected 
the needle without the loss of a fraction of a 
second, and thus the wire from the length of the 
stage of the Victoria Theatre, could be increased to 
a hundred or a thousand miles, and the needle 
would still be deflected to right or to left, as the 
direction of the current was reversed. All that 
was needed was a code of signals indicating letters 
by several taps to the right or left, and a mode of 
communication was established along the wire. This 
was the principle which underlay the single needle 
instrument largely used on the railway. An im- 
portant discovery in the history of electricity was 
that if the wire which conveyed a current were 
wound round a bar of soft iron, that bar in turn 
became a magnet while a current was ing 
through the wire, and the more often the wire was 
coiled round it, the more powerful as a magnet did 
the bar become. The operation of magnotising and 


DEATH NOT UNIVERSAL. 


T Zimes last week reproduced under the title 

of “A curious fact in evolution,“ the extract 
from the American Journal of Science which 
appeared in these pages eight wesks since. Mr. 
Jabez Hogg commenting thereon in the Times 
gives another curious fact in evolution which he 
believes is not nearly so well known as that 
already referred to. A certain spot in the grounds 
of the Rev. Lord Sidney Godolphin Osborne, 
Durweston, has, for many years, by that gentle- 
man’s kindness, furnished microscopists with a 
peculiar kind of earth. On taking a very minute 
portion of this earth and immersing it in a drop or 
two of pure water, two species of a most lovely 
animal, Rotifer vulgaris, will be developed in 
about ten minutes. Ivo matter how often you 
repeat the experiment the same two forms invari- 
ably appear. The proceeds of development can 
be watched under the microscope with a quarter 
inch power; for in this short space of time named, 
the complex organisms will be seen to swim about 
und exercise, in a perfect manner, all the functions 
of their existence. A curious fact in connection 
with the subject is that if the earth is carefully 
kept, the same process may be repeated, with like 
results for 12 months at least, after which these 
auimals seem to be unable to resist further desic- 
cation. But not so a more lowly organised form 
which also makes its appearance in the solution, 
for at the end of 10 or 12 years Mr. Jabez Hogg has 
obtained a good crop of minute protoplasmic crea- 
tures, amœba, belonging to the lowest class of 
animal life, such as those mentioned in the para- 
graph from the Anerican Journal of Science, and 
whose reproduction is carried on as there described, 
by segmentation, separation, or self-division; a 
process which has probably been going on 
throughout all time, and will, Mr. Hogg 
ventures to think, go on ad «wifinttum. Only 
recently on taking a packet of earth from a 
drawer, dated Durweston, July 13, 1809, and placing 
a very small quantity in a drop of water on a micro- 
scopic slide, in a short time Mr. Hogg says he had 
an interesting display of these curious protean 
bodies, amoba, moving about over the field of the 
microscope. Lord S. G. Osborne, writing by way 
of reply to Mr. Hogg, says that the material was 
really the dust of the garden, which collected in 
cup-like receptacles artificially made. He re- 
signed the living of Durweston some years ago, 
and is quite sure the material will not be found 
there uow. 


CHEMISTRY OF PHOTOGRAPHY. 


HE following abstract of a paper read by Dr. 
Garrison, of Chicago, before the Annual Con- 
vention of the Photographers’ Association of 
America, will be found interesting and use- 
ful by many who, like himself, are amateurs: 
— Many of you wish to make oxalate of 
potash for your ferrous oxalate developer, 
and you at once ask the question, how much 
oxalio acid should I use to a given quantity 
of carbonate of potash ? Now, how many of us can 
figure that out’ Suppose that you have two 
ounces of oxalic acid, how much carbonate of pot- 
ash shall you purchase or weigh out to neutralise 
that? The common way would be to add little by 
little until you have got enough; but you are al- 
most sure to get in too much, and then, if you have 
no reserve of oxalic acid, you are in a fix. You 
have made your solution alkaline, and cannot cor- 
rectit. There is a way to determine these qucs- 


tions chemically. Let me put an example before 


make dry plates by the 
new process, u have a cortain quantity of 
1 of silver. 

own practice. I was 


ake a casejthst occurred in my 
going to make some dry 
plates the other day, and weighed out my entire 
stock of silver, found the amount to be one 
that would astonish you by its smallness—only 
464gr.; that is all I could ecrape up. Now, how 
much bromide of ammonium would that require? 
This was not a quantity—464gr.—that could be 
found in any formula, but I was able by a very 
simple calculation, which I think I can explain so 
that you can make it, to determine how much 
bromide of ammonium to use. 


of atoms. These are extreme! small bodies, as 


tremely small. Now, they have another peri 
which want you to bear well in mind. ether 
these atoms are of the same diameter or not, ne 
one can tell you; but it is absolutely certain that 
they are not of the aame weight. Thoy are not of 
the same weight any more than the different indi- 
viduals before me are of the same weight. Your 
weight may also increase or diminish; not so with 
the atoms, however. They always retain the same 
weight. Each atom has its special weight. Now 

we cannot weigh one of them, because we canno 

even see them, but we can take masses of them 
and let them act upon other masses, and consider- 
ing them in that way find, after many trials, how 

they compare with each other. 

Now, for instance, we find the hydrogen atem 
has the least weight of any. Wedo not know how 
heavy it is. It is the lightest of all, at all events, 
and we therefore take that as a startin poat, 
and compare all the rest with it, and wa 1. 

If you have enough of them you have one ea g 
if you have enough hydrogen atoms you will have 
one pound—or, of course, you can have a ton of 
them. No matter what the actual weight is, you 
may consider the hydrogen atom alone, and you 
can say the weight is 1. Now, you compare the 
other atoms with it, and you will find that they 
have different weights. The atom of potassium, 
for instance, is 39 times as heavy. The atom of 
sodium is 23 times as heavy: iodine, 127 times as 
heavy; silver, 108 times us heavy; bismuth, 216 
times as heavy—210 times as heavy as that little 
atom of hydrogen! You will find this table of 
atomic weights in the rear part of most of the 
works on photography—at least, you will find it 
in all of the works on chemistry. It is a part, 
though, like the preface, that a great many never 
read. You don’t need to read it, but you have it 
there for reference. That is the way with mest 
knowledge; it is available and valuable when we 
know where to lay our hands on it when we want 
it, and know how to use it when we findit. Now, 
looking at this table, what does it all mean? Sup- 
pose that I unite together one atom of hydrogen 
and one atom, we will say, of chlorine. I may 
state that the atom of chlorine is 35}. Upon unit- 
in these atoms together they make what we call a 
molecule, which is simply a compound of two or 
more atoms. I think you can all remember that, 
so when I use the word molecule you will know 
just what I mean. I mean the combination of two 
or more atoms— not a mixture, but a compound of 
two or more atoms in which the atoms have united 
chemically. Now, suppose that we unite hydro- 
gen with chlorine, what will bo the weight of the 
molecule? The hydrogen atom is 1, and the chlo- 
rine is 351. Iexpect that you are all mathemati- 
cians enough to solve this problem. We add these 
together, and the result is 36}. That is the mole- 
cular weight of hydrochloric acid. Let us take 
another example. We will say that we wish to 
tind the molecular weight of bromide of silver. 
Let us represent it by symbols—we have those 
outlandish symbols that were invented originally 
to keep folks from understanding the science. 
Now that we have got them we have to make the 
best of them that we can. We have Ag represent- 
ing silver. The old Latin name was argentum. 
Then we have Br for bromine. Now, what are the 
weighta severally of these atoms? The weight of 
the bromine atom is 80; the weight of the atom of 
silver is 108. Now, it does not require much of a 
mathematician to add them together. We see the 
result to be 188, and that is the molecular weight 
of bromide of silver. I think that you could calcu- 
lite the molecular weight of anything in that way. 
But let us take a more difficult example. Let us 
tako the nitrate of silver, of which the following 
is the formula expressed in symbols: 


Ag (silver) @evoeceenseaseeeeseeeesteoene 108 


N (nitrogen) 2 % „ ob e eee „„ „„ „e „„ 14 
O, (oxygen, 3 atoms) :. 48 
170 


We will add these up. It is just as simple as 
before: 108 for the silver; then the nitrogen, and 


ce 
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waichever way we calculate. Now we are pre- 
pared, baving added up this combination, to find 
out what the whole of it weighs—here we have it, 
126. Now, that is the molecular weight of oxalic 


bees; perhaps a er drop ie formed by nervons 
bees than be thes thr; are not nervous, and hence 
the honey is richer in formic acid. This acid is 
never absent in genuine honey, bat the amount 
differs. This contamination is not only uninjurious 
but very useful, in fact necessary, for it keeps the 
hone from spoiling; we know, indeed, that puri- 
’ fied honey, from which the formic acid has been 
er 200 pounds; you add these | removed, very soon ferments, while unpurified 

: weights together, and you get the firm’s weight, honey will keep unchanged for years. Nature fur- 

Wo are going to use, and we want to know how they | which is analogous to molecular weight, the latter | nishes the bees with this knowledge instinctively, 
will balanoe, go that each molecule will be decom- being the joint weight of a firm of atoms of dif- | and therefore they do not carry this drop of formic 


ed, and there will be no exceas on either side. | ferent kinds, the former of men. V well, | acid away out of the hive. Bee connoisseurs assure 
et us, therefore, examine the bromide of ammo- | h j at | me that the bees add it to the nectar which they 


mum critically. You will see by referring to your collect that is free from it 30 as to make it keep, aud 
works on chemistry, that this ‘is the formula for they do this in places where they are not disturbed 
bromide of ammonium: NH. Br. Let us consider too. 

the weight of this molecule, Nitrogen 14, hydro- Bee stings are often spoken of in agricultural and 
popular papers as a remed y for rheumatic affections, 


and bromine 80, the total being 98, which is the and numerous cures are adduced to prove it. If the 
. Weight. Now, that means just this, that formic acid that accompanies the sting can be looked 


98gr. of bromide of ammonium are exact] the princi ent in the cure, it would 
equivalent to 170gr. of nitrate of silver; and, 1 E rt. hilo a the experiment of rubbing 


you put these two compounds together in this pro- the spot with this acid or injecting it under tke 


skin, so as to avoid the somewhat inconvenient 
method of applying live bees. Two hundred years 
ago formic acid was made from the brown wood 
ants, by triturating them with water and distilling 
it. The acid liquid was used to irritate the skin. 
The reddening of the skin, by using baths of pine 
leaves, is also due to the action of the formic acid. 
The anti- fermentative action of formic acid has also 
long been recognised. As regards the irritative 
action of stinging nettles and other similar vege- 
tables, it depends, as already stated, on ita formic 
acid. The point of the nettles is brittle as glasa, 
„and by the lightest touch penetrates the skin and 
breaks off, pouring out its acid and causing the 
burning sensation. In this little notice frequent 
mention has been made of formic acid. In conclu- 
sion it may be stated that it gets its name from the 
ant (formica), because it was Jirst found in them. 
If it had been found first in the bee or nettle it 
would have received another name. If an ant 
runs over a piece of blue litmus paper he will leave 
a red streak. Pat a stick in an ant hill and they 
will squirt strong acid on it.— Humboldt. 


eS ene 


HOW MUCH SHOULD WE EAT? 


OW, asks Dr. Nicholls in the Food Reform 
H Magazine, are we to get at the proper quantity 
of food? Animals living in a state of nature do not 
Over-eat themselves. They stop eating when they 
have got enough. There are no prize cattle on the 

rairies. It is the stalled ox, and the pig in his pen, 


and : 


son, and Smith—each one has his own special 
weight. One i say, 100 pounds, another 150 


balance of the name. Two of potash l of carbon, 


155 times 16 for the oxygen will be, altogether, 


Now, then, the facts brou ht before you simply 
lead to this conclusion, that for every 126 parts of 
oxalic acid you must use 138 parts of carbonate of 
potash, or the reverse. 

You must remember that carbonate of potash is 
not absolutely pure, and it sometimes happens that 
oxalio acid is not absolutely pure, so with ordinary 
an | articles you do not arrive at such absolute pre- 

cision as i i 
bromine snan ate a gens 5 Jou may arrive at theoretically, but 


: „practically you are near enough right. Now, you 
ased to call it. Now, that is a ease of decomposition, might inquire, how can these facts e utilised ? We 


and it is about as difficult as any example that you | d 
i there 


lates. But su that youdo care. J ust | b 
th, & moment. o have 109 


bromine Which, added together ire 188, which is 
the amount of bromide of silver’ formed. Now, 


then, what else has been formed? Well, nitrate of 
IRRITATING EFFECTS OF ANIMAL 
AND VEGETABLE STIN GS. 
By Pror. Avaust Voar. 


T is well known that the effect of a stinging 
nettle on the skin agrees very closely with the 
i tin 


l p 
it; and now I think that any of you could tell that 


„We found that 170 fx the molecular weight of 
_ nitrate of silver. That is the weight of all the dif- 
ferent atoms, and we found that the molecular 
weight of the bromide of ammonium is 98; very 
well, now these are the quantities that act u 
each otber without any excess being left upon either i 
side. Now this serves as à ratio or proportion b 
which we can determine in what quantities to add 
these agents to each other in order to effect complete 
double decomposition. 170 of silver are to 98 
bromide of ammonium as any given quantity of 
silver is to the quantity of bromide of ammonium 
to beused. Well, let us try an example. W 
will take the example here: 170 (of 
to 98 (that is the bromide of ammonium) as 


che quantity of bromide of ammonium Thick 1 must 
use. 


267 r. are ih Iknow, then, just the amount 
to add to make these gelatine plates, but, as you 
know, if you have tried it, you must use some excess 
of the bromide of ammonium. I used a very small 
excess, much less than the books said was necessary, 
and yet obtained good plates. Now we will leave 
that and come back to the oxalate of potash. 


diseased and diseasing obesity. Horses escape this 
diseasing process because men do not to any great 
extent knowingly devour them. The hunter and 
racer are not over-fed. Allanimals expected to do 
their work are carefully fed as to quality and 
quantity. If human beings were fed as wisely, they 
would be as healthy. . 

There are some good rules for feeding as to 
quantity. When our food is simple and natural in 
kind and quality, and mode of preparation, there is 
little danger of eating too much. There is little 
danger, for example, of eating too many grapes, 


poison sac of the bee sting, in the so-called bee 
poison. The same corrosive acid also occurs in the 
sting of the nettle. Some Species of caterpillars 
© | have formic acid in some of their hairs, which they 

seem to be able to shake off at will, and when a 
person touches such a caterpillar the poison pene- 
trates the skin wherever it is moist and causes 
burning, itching, and inflammation. These poi- 
sonous members preserve their irritating powers 
even after the death of the worm. This accounts 


we are disposed to stop when we have got enough. 
and sometimes it gives rise to swelling and redness, | The more artificial the food, the more elaborate aud 
This depends on the fine hairs, which produce the 
same effect when they float around in the air, 
Many ladies who visited the cate illar room of the 
, naturalist Reaumur had a breaki g out on the |f 
neck. 

In the sting of the bee, wasp, hornet, &c., a 
minute drop of a raneparent liquid may be ob- 
served on the sting, an 


formic acid). It penetrates into the wound pro- 


man to do his daily work without loss of weight is 
precisely what he requires. He supplies the daily 
waste—no more and no less. This quantity may 
vary a little with each individual, but everyone can 
easily ascertain his own measure of requirement by 
reducing the quantity of daily food uutil he finds a 
balance of force and weight. It is my opinion that 
the average quantity of water- free aliment required, 
say by business and literary men, is 12 ounces. Men 
of great muscular activity may require 16 to 20 
ounces. I have found myself in very good con- 
dition for sedentary work on 8 or 10 ounces. When 
anyone is in good condition for his work and keepa 
his normal weight, he has food enough, My advice 
is, find this quantity by experiment, and then 
habitually keep to it. 


—— se ene gy 
e—a D 


ZINC FOIL IN BOILERS. 


INCE 1875 experimenta have been carried on in 
the French marine, particularly with boilers 
having surface condensers, to test ibe efficuoy of 


injure. It has a far mote important purpose, 
namely, to prevent fermentation and decay. The 
celebrated bee cultivator, Holz, reports that in his 
long experience with honey, that which came from 
what are called “ rancorous swarms ” (boshaft) had 

Properties. It always had a bitter, harsh 
taste, and its smell was sharp too. How can the 


heavily. Let us try 1 equivalent of ‘water and see 
what it weighs. One equivalent of water is 2 of 
hydrogen and 1 of oxygen = 16, that would be 16 
altogether. Here we have two of them, this big 
figure 2 [pointing to 2 in the formula] shows that 
whatever follows it is n twice. So we have 
twice 18, which is 36. w, perhaps, I have con- 
fased you in this. Perhaps I had better do it in 
another way, by which we may arrive at the same 
result. I told you that whatever follows the figure 
is to be taken as many times as the figure indicates : 
if 2, it is taken twice; if 3, three times; if 10, ten 
times. Here are 2 of bydrogen: if you take those 2 
twice, that will be 4, and we will set that down 4, 
then we haveit. There is lof oxygen—that will 
be 16 by itself, but you take it twice, which will be 
32, so that you see that we get the same result 


as we have already said, is bee poison, or formic 
acid. When the disturbance is at an end they 
draw in their stings again, but the little drop of 
liquid does not go back with it, but is wiped off on 
the comb, and sooner or Jater gets mixed up with 
the honey. This explains how honey from such 
excited bees must taste and smell sharper than from | C 

aceable bees. Excitable bees will rub off this 
little drop of formic acid more frequently than other 
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The zinc inside and the iron of the boiler consti- 
tute a voltaic element which decomposes the water 
and liberates oxygen and hydrogen. The oxygen 
furms oxide of zinc, which combines with the fatty 
acids mingled with the feed water, thus forming 
„Gaps of zinc which, coating the tubes of the 
hoilers, prevent the adhesion of tbe salts left by 
ecuporation. It is easy then to brush away the 
fixed matter on the tubes which is in a mealy state. 
As to the hydrogen, it behaves as MM. Gernez and 
Donny have described in the Annales de Chimie et 
de Physique for 1875, Ebullition takes place by 
evaporation at tbe surface of a gas, whether dis- 
solved in the liquid or clinging to the solid envelope 
of the containing vessel. If the gas is expelled from 
hoiling water the latter can be superheated to 30° or 
10 Cen‘. above the normal boiling point, and in 
such a case evaporation only takes place at the sur- 


faco. When the temperature of the vapour emitted | j 


corresponds to the tension which equilibrates the 
pressure exercised at tbe surface of the liquid, the 
ebullitian can be started at will by introducing a 
gas bubble into the liquid. Solid bodies operate in 
the same way by reason of the film of gas adhering 
to them. When by long boiling all the gas is ex- 
pallsd, the water becomes superheated, and thus an 
element of danger is introduced. But by the em- 
ployment of zinc in the boiler a constant supply of 
18a is maintained, and all danger of superheating is 
avoided, The hydrogen not only starts the boiling, 
but keeps it up. Tt is, however, necessary from 
time to time to take out the zinc plates from the 
boiler and clean from them the salts adhering to 
then, else the galvanic action will dwindle, and 
perhaps stop altogetber. 

II. Ferenc is of opinio: that the action of the zinc 
is, however, not so regular as theory might expect, 
an advocates the substitution of a sure and constant 
mechanical action under the form of a moderate but 
emtiuuous injection of warm air by the lower part 
of the boiler, or better still, a non-oxidising gas. 
such as carbonic acid. This plan, he thinks, would 
produce a perfectly regular ebullition, a rapid eva- 
poration, a saving of fuel, and freedom from risk. 
Superheating, which he figuratively calls a sleep of 
the liquid, would be no longer possible. The car- 
honic acid could be developed by the combination of 
carbonate of lime and hydrochloric acid. — Engi- 
neru]. 


HYDRAULIC MACHINERY.—IV.* 
By Prof. PERRY. 


1 further familiarise you with the idea, let us 
consider the flow of water from an orifice. 
Iu Fig. l you will see the stream lines along which 
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water flows out of the orifice. The shapes of these 
stream lines will depend on the shape and position 
of the orifice. 

Now, a pound of water at A is at atmospheric 
pressure, and when it reaches B it is also at 
atmospheric pressure, so that its pressure cnergy 
remains the same. 

But at A it has fallen à feet; it has lost J foot- 
pounds of potential energy, and it must therefore 
have gained / foot-pounds of kinetic energy. If 
713 its velocity, then * — 64 must be equal to I, so 
that r may be calculated; hence its velocity is just 
the same as that of a stone which had fallen freely 
from A to B. 

(‘To flustrate this a high vessel was shown, from 
which ut different levels tubes name out, ending in 
uczzles, throwing jets vertically upwards. ] 

These jets do uot rise to the same height, because 
there is u loss of energy due to friction, and this 
tection occurs principally atthe nozzles. If the 
jot reaches within a distance ui of the level of still 
water iuside, and if the nozzle is the depth % be- 
low still water level, then if we may say that all 
the friction occurs at the nozzles, 4, — A ex- 
presaes the fractional loss as a fraction of the 
whole kinetic energy at the nozzle. 

[This calculation was made for different levels of 
tho water in the vessel, and gave neurly the same 
result in every case, showing that the frictional 
loss of energy seemed to be proportional to the 

kinetic energy there.) 

There is very httle friction in the case we are 
Considering—aud we have a very simple statement 
uf tha velovity at B. 

Cau we say the same about the velocity at C? 
Corteinly not. If wi knew the pressure energy 
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Condensed. from a secies of Cantor Lectures delivered 
bfore the Society of Arts. 


at C, we could say how much of the lost potential 
energy has been invested in this shape, and, there- 
fore, how much has been invested in the shape of 
kinetic energy; but without knowing the pressure 
at C, we cannot tell what is the velocity there. 

In this subject of flowing water there are more 
misleading hypotheses. due to perverted ingenuity, 
than in almost any other, and, 1 „ the 
logical conolusions drawn from these hy 9 
when known to be unt rue, are said to be the state- 
ments of theory as opposed to practice. You often 
bear the statement; the theoretical velocity at an 
orifice is the velocity which the water would have 
acquired if it had fallen freely, as in a vacuum, 
from still water level, whereas it is evident that 
we cannot tell the velocity at any point ia the jet, 
unless we know the pressure there, and we only 
know the pressure on the very outside of the 
jet. 
Now, although we do not know the pressure or 
velocity at every point of water flowing from an 
orifice, the studies of Professor James Thomson 
enable us to make certain important statements 
N agree with experiment. One of these is 

is :— 

When frictionless liquid flows from two similar 
vessels through similar orifices similarly situated 
with regard to free water level, the lines of flow 
are exactly of similar shape; the velocities at 
similar points are exactly as the equare roots of the 
dimensions of the vessels, and the total quantities 
of liquid which flow are proportional to the square 
roots of the fifth powers of the dimensions. 

Thus, if we have water flowing similarly from 
three similar vessels, all made from the same draw- 
ings, but to different scales—say one lft., another 
4ft., and another 9ft. deep—the velocities at similar 
points are as 1 to 2 to 3, and the quantities of 
liquid flowing from the three vessels are as 1 : 32: 
243 ; thus we are quite sure that 243 times as much 
liquid flows from the third vessel as from tho 
first. 

Hence, suppose I want to know how much water 
is flowing in a small stream, I dam tbe water u 
somewhere, and let it flow out of my dam through 
a notch like this (Fig. 2), (a right angled isosceles 
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notch) in a wooden board with sh edges. In- 
deed, I pre fer to have the edges of the notch made 


of metal, so that I shall be sure they are straight 
and sharp. Measure the height of the still water 
in the dam above the lowest point of the notch 
(D). Thisone measurement tells me how much 
water is tumbling over. For I know that, suppose 
there is rather a drought one day, and a shows the 
appearance of the notch; and on another, a rainy 
day, A shows its appearance, you will observe that 
the orifices through which the water is flowing are 
similar, and similarly situated with regard to the 
still water level; and Thomson's theory enables 
me to say, that if on one day the height is Ift., and 
on another it is 4ft., then 32 times as much water 
comes over on the second day ason the first. The 
flow of water isexactly proportional to the square 
root of the fifth power ef the height D A. 

Now, Thompson measured very accurately how 
much water is flowing when the height is lft. and 
he found it to be 2°54 cubic feet per second. Hence 
we have the rule; measure the height D A, at 
any instant, in feet; raise this to the fifth power, 
aud extract the square root, and multiply by 2:54, 
and you know how much water is flowing in cubic 
feet per second. 

If we know the cubic feet of water flowing per 
second, we know the weight of the water, since a 
cubic feet of water weighs 62°3lb., and the weight 
of water, multiplied by the number of feet through 
which we can let it fall, tells us the foot pounds 
per secoud-—tne available power of the stream. The 
foot-pounds per minute, divided by 33,000, is, as 
you all know, the horse-power of the stream. 


(To be continued.) 


Detection of Lead in Tinfoil._—A drop of 
concentrated acetic acid is let fall upon the sus- 
pected leaf, and a drop of solution of potassium 
iodide is added. If there is lead present there is 
formed in two or three minutes a yellowish spot 
of lead iodide. Kopp moistens the leaf to be 
examined with sulphuric acid. If the fin is pure 
the spot remains white, but if lead is present there 
is formed a black spot. 


SCIENTIFIC NEWS. 


— 


HREE Dun Echt Circulars have been issued in 
rapid succession. No. 58 gives elements aud 
ephemeris of Barnard's comet calculated be Dr. 
Oppenheim. T = 1882. Noy. 12:9497 Berlin 
M. T.: m — 82 253° 38’ 14“; R=249° 8' 24“: i 95° 
30' 35”; log. q 9 98446. The ephemeris for tbe 
following days may be useful; it is for Berlia 
midnight: 


R.A. i B Dec. 

Oct. 6 Sh. 10:n. 17s. 8? 51˙1˙ 
8 8 16 35 12 118 

10 8 23 22 15 439 

12 8 30 40 19 28 3 


The Seience Observer Special Circular No. 25 
gives the elements telegraphed to Lord Craw- 
tord (see p. 86) which require correction as 

tiated in the ‘Scientific News” last week. 

he inclination of orbit should be 83° 29’, and 
perihelion distance 12012. The comet was 
discovered by Mc. Barnard ut 16h. 31m., Sep’. 
13, Nashville M.T. i 


Dan Echt Circular No. 59 gives Mr. Chandler's 
approximate elements of the great comet, th» 
orbit of which resembles that of Oomet I. 1880, 
closely. T = 1882, Sept. 17:38 G. M. T. z — Q 
60? 45°; $3 342° 29˙; i= 140° 17'; log. 7 54407. Dr. 
Copeland says in Circular No. 60 that on Sept. 
29 the comet was found at Dun Echt almost 
exactly in the place given by Mr. Chandler's 
elements. He bascomputed an ephemeris, from 
which we take tne following :— 


R.A. B. Dee. 

Oct. 6 10h. 35m, 22s. 9 12 
7 10 H 4 9 37 
8 10 82 49 10 2 
9 10 31 36 10 2% 
10 10 30 25 10 50 
11 10 29 16 11 14 
12 10 88 8 11 88 
18 10 27 1 12 1 
1 10 25 55 12 24 
15 10 21 49 12 46 
16 10 23 43 18 9 
17 10 22 37 18 31 
18 10 21 31 13 51 


This comet is visible in clear atmospheres with 
the naked eye about an hour before sunrise, and 
has been seen in many parts of Europe. It is 
increasing in brilliancy. Mr. W. F. Denning 
writes that the comet was reen at Bristol on 
Oct. 1, 16h. 45m. to 17h. 30m. The nucleus 
was nearly as bright as a star of the first magni- 
tude, and the tail fully 10° long. A corre- 
spondent writes from Helmsley that tho tail 
was plainly visible to the naked eye above the 
south-east horizon at 5 a.m. the other day. 


De. J. Palisa, at Vienna, discovered another 
small planet on the 10th ult. It is No. 231 in 
the general list, and the thirty - eighth discovered 
by bim. 

The death is announced, on the 25th ult., of 
Dr. D. Van Monckhoven, on bis 48th birth- 
day. i 

We have received the prospectus of the 
Popular Evenicvg Classes at Anderson's College, 
Glasgow. The work in connection with the 
“Young” Chair of Technical Chemistry ap- 
pears to be well carried out, and is under the 
care of Prof. E. J. Mills. 


Prof. S. P. Thompson, writing to the Times, 
describes the trial trip of the Blietricity, u 
launch propelled by a screw actuated by an 
electro-motor, the current for which was sup- 
plied by storage batteries of the Sellon - Volckmar 
ty pe. The launch is 20ft. long, about öft. wide, 
and draws about 2ft. of water—the propeller 
being about 22in. iu diameter. She carries 45 
storage batteries, each about l0in. cube, said to 
be capable of supplying four horse-pswer for 
six hours. The accumulators have an E.M.F. 
of 96 volts, and during the run the current 
through each machine was steadily maintai: ed 
at 24 ampères. According to Prof. S. P. 
Thompson, the speed was about eight knots au 
hour against the tide, while the return jourbey 
from London Bridge to Millwall was accom- 
plished in 24 minutes. 


At the Munich Electrical Exhibition, M. 
Deprez works a plough by means of electricity, 
the current being transmitted over a distance uf 
about 40 miles. Some of the power is, however, 
obtaiued from the falls of Hirschau, about three 
miles from the Exhibition. 


The Session of the Liverpool Literary and 
Philosophical Society was opened by the presi- 
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dent, Mr. E. Davies, F. C. S., who delivered an 
address on the Unity of Life.“ 


When, by long boiling, all trace of air has 
disa d from water in a steam-boiler, super- 
heating may occur, with the danger of explosion. 
The 5 action of plates of zinc in the 
liquid, giving hydrogen, should theoretically 


maintain bo 

be carefully cleansed at short intervals. M. 
Tréve thinks further action ia necessary in the 
French navy for prevention of explosions, and 
he advises the moderate but continuous injection 
of hot air, or, better, of a non-oxidising gas, 
such as carbonic acid, at the bottom of the 
boiler. This secures more rapid vaporisation, 
better economy of fuel, and greater security. 


iling. For this they must at least 


The superheating, which may be conceived as a 
kind of sleep of the liquid, is rendered impos- 


sible by the constant arousing referred to. 


In Vienna, some swallows lately built their 
nest in the mouth of a horse—a bronze horse, 
indeed, which is in a galloping attitude. It is 
that of a statue of Archduke Charles, erected in 
1860, before the imperial palace. An Alsatian 
journal states that at Eguichem certain sparrows 
recently chose a pillar-box for their domicile ; 
others, at Wattwiller, the wheel of 8 gun; and 
near Mulhouse, a lark’s nest was found under a 
rail. 

We lately referred to a proposal to stir up the 
silt near the mouth of the Micsissippi with a series 
of moving wheels, so that the current might 
carry it away. At the mouth of the Columbia 
River, the channel recently required deepening. 
A steam collier was moored on the bar, bow up 
stream, the stern at the lower edge of the bar, 
and loaded so that the keel touched the bottom. 
The er was set in action, and in eighteen 
hours’ work a channel 1,000ft. long and 100ft. 
wide was deepened from a maximum of 18ft. to 
from 22ft. to 24ft. After finishing the channel 
through that bar, the steamer was to be taken 
to Walker’s Island fora similar work. It may 
be mentioned that the sand of the bar is very 
clean and light, and the current of the river rans 
two miles per hour at ebb, and three at flood 
tide. Mr. Prescott, manager of the Oregon 
Railway and Navigation Company, speaks 
enthusiastically of the success of the experiment, 
which he regards as having solved the problem 
of keeping the river clear of obstructions, and 
at a nominal cost. 


At a Bavarian exhibition in Nürnburg lately, 
there was shown, from Noell's waggon manu- 
factory at Wurtzburg, a tram-car which does 
not require switch and siding on meeting another 
car. The car is kept on the rails by means of a 
fifth wheel in front of the others, and catching 
in a groove between the rails. The guide-wheel 
is set in a triangular frame on the fore axle, 
and when the driver raises this the car readily 
leaves the rails, and may be drawn over the 
street-pavement in any directicn. Such cars 
have been successfully used in Hamburg and 
Lisbon. Of course, the leaving the rails in- 
volves greater strain for the horses; but this is 
only temporary, and without sezious incon- 
venience. 


Les Mondes indicates as a real progress in per- 
fumery the employment of alumina by M. 
Bonamy (Paris) in connection with that art. 
From a medical point of view, pure alumina 
is the most wholesome and beneficial of the sub- 
stances that have been used in perfumery. It 
is not a caustic, like potash and soda, which 
enter into the composition of toilet soaps; but 
it is a neutral, unctuous, inalterable substance, 
sweetening and refreshing the skin. Most 
medical men in Germany now use it as a medica- 
ment. It associates easily with all products of 
pe umery, communicating to them its virtues. 

- Bonamy thus skilfully prepares glycerine, 
toilet vinegar, dentifrices, lotions, cold cream, 
pomade, rice-powder, &c. 


The Electrical Exhibition at Munich, opened 
last month, appears to be a product of large 
enterprise, and presents many attractive features. 
The building (Crystal Palace) is of oblong, 
cruciform shape. As in the Paris Exhibition, 
the steam-motors are all arranged on one side 
(the southern front of the east wing), and the 
electric machines in the gallery infront. The 
theatre occupies the middle of that wing, and 
the exhibition of paintings that of the other. 
La Lumicre Electrique of 9th Sept. gives a view 


and plan of the palace, with a plan of the town. ' 


It is now stated that the power transmitted from 
a distance will be partly from the Munich Poly- 
technikum, partly from the Hirschau, 5km. 
distant ; but an attempt will also be made to 
utilise through a single telegraph wire the rower 
of the Miesbach, 60km. distant. This experi- 
ment is eapected to prove that the coals of the 
Upper Bavarian mines, instead of being brought 
to Munich, may be burnt in place, and their 
power brought to the town by electricity. Inter 
alia, a chapel in the palace will be lit elec- 
trically, and various methods of (electric) light- 
ing of schoolrooms, and rooms in which litho- 
graphers, draughtsmen, &c., work, will be 
exhibited. A loud-speaking telephone, shown 
for the first time, will enable an entire audience 
in a hall to hear a concert piece executed in 
the English café. A telephone will be connected 
with the telegraph line (100km.) to Oberam- 
mergau (for music, not Passion plays). In several 
separate chambers persons will have an oppor- 
tunity of hearing the operas of the Royal Court 
Theatre, the operettas of the theatre in the 
Gartner Platz, and the concerts in the Colosseum. 
In the theatre the testing of the regulability of the 
incandescent light for different parts of the stage 
(according to Edison’s method) will be of special 
interest. Inthe agricultural division a complete 
dairy will be worked electrically, and experi- 
ments will be made as to the growth of planta, 
both in the electric light, and where electric 
currents are introduced into the layer of humus. 
The exbibition, it is known, will not be confined 
to the precincts of the palace; the streets will 
be experimentally lit; locomotives carrying 
electric lights will make trips on the railway 
lines, &o. 


Novelties in the construction of tables are the 
object of an international competition and 
special exhibition projected by the Lower Aus- 
trian Gewerbe-verein in Vienna. Silver and 
bronze medala are offered for telescopic dining- 
tables, folding-tables, cardetablea, simple tea- 
tables, writing-tables, toilet-tables, modes of 
connecting top and legs, KO. Applications 
must be made before lat November, and the 
exhibition will be held in the first quarter of 
next year. 


A remarkable report, recently published, on 
the material of railways, at the Paris Exhibi- 
tion of 1878, states that the six great French 
railway companies required in 1877, for the 
maintenance and repic of their lines, about 
2,563,000 wooden sleepers. This enormous 
figure represents 93 sleepora per kilometre, and 
more than 7,000 sleepers per day. Supposing 
that a tree yields, on an average, ten sleepers 
(this is small for the beech, and too much for 
the oak), then, from 1877 till now, more than 
700 fine trees must have been cut down daily 
for the maintenance of the French railway 
system. When the system will be complete, 
this figure may be expected to have risen to 
1,000 treesa day. To this enormous consump- 
tion of wood has to be added that required for 
maintenance of rolling material, whioh is 
estimated for 1877 and near years, at about 
140,000 cubic metres of wood on an average, 
per annum. Lastly, it may be expected, that in 
10 or 15 years from 1877, the construction of 
20,000 kilometrea of new lines will require the 
supply of about 20 million new sleepers. Thus, 
the reporter has reason for assuming that rail- 
ways must be regarded as the largest consumers 
of the wood of a country. The importance 
attaching to the question of metallic sleepers is 
proved by the above figures. 


One of the most recent novelties on railways 
is a dancing-car. This was lately arranged on 
the Chicago, Milwaukee, and St. Paul Railway, 
for a company of St. Louis excursionistes, who 
engaged in the dance, even when the train was 
running 40 miles an hour. This ball- car was a 
apaoious luggage-van, 60ft. long and löft. 
broad. The floor was carpeted, the sides 
elegantly painted, and decorated with pictures, 
banners and garlands. The orchestra was 
composed of eight performers, and refreshments 
were handed round every hour. 


With the current of a Holtz machine, Signor 
Govi has recently been able to decompose water, 
getting, in three minutes, Icc. of explosive 
mixture, to set a Froment siren in vibration, 
produce magnetic spectra, get bright sparks 
by interrupting the current with a steel file, 
generate an arc between two small carbons, and 
work a Ruhmkorff coil and Geissler tube. 


LETTERS TO THE EDITOR. 
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[We do not hold ourselves responsible for tha opinions of 
our correspondents. The Editor respectrully requests thit al 
communications should be urawn up as briefly as possible.) 

All communications shoud be addressed to the EDITOR of ths 
o MECHANIC, 31, Zavistuck-sireet, Covent-garden, 


AU Cheques and Post-qffice Orders to be made Payable tc 
J. Passxorg Epwapps. 

„ In order to facilitate reference, Correspondents, whan 
speaking of any Letter previously inserted, will obige by 
mentioning the number of the Letter, as weil as the page on 
which it appears. 


J would have everyone write what he knows, and sa 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person er such a fountain, that as to 
other things, knows no more than what everybody does, 
and yer to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a vice 
from whence great inconveniences deri ir original.” 
—Hontaigne’s Essays. 

—_+44— 
ERRATA—« ARIETIS—LUNAB CYCLES 

—THE DISTANCE OF THE SUN DI. 

DUCED FROM OBSERVATIONS OF 

MARS IN OPPOSITION—FERGUSON'S 

TABLES OF THE MOON — THE EN- 

DOWMENT OF RESEARCH AT THE 

SOCIAL SCIENCE CONGRESS.—A TALE 

OF A COMET—COSMICAL BISING OF 

LYRA—HERSCHEL’S “OUTLINES OF 

ASTRONOMY’’—EQUATION OF EQUAL 

ALTITUDES — LEGENDARY ASTRO- 

NOMY. 

[20590.] —I Ax sorry to find that your engraver» 
by the omission of four small letters in the upper 
part of Fig. 5 (p. 49) has rendered the context 
quite unintelligible. May I, then, ask for the re- 
production of the erroneous portion of that figure 
here, and beg my readers to insert the missing 


ve their 


letters from it in the original diagram? I may 
further add that the same engraver would appear 
to have evolved an inverted A from the depths of 
his moral consciousness to the right of the v, which 
appears at the right hand bottom part of the 
figure. Assuredly this was not in my original 
sketch. 

For another slip I fear that I am myself respon- 
sible, as I seem to bave written seven“ minutes 
on line 43 of column 1, p. 60, when I meant six. As 
a matter of fact, the duration of total phase of the 
1868 eclipse, at the most easterly point of the Indian 
continent, where it was central, was about 5m. 50s. 

In reply to “J. H. H.” (letter 20541, p. 66), it 
would appear that recent measures of £ Arietis tend 
to show that the components of that star are closing 
rather than separating. In 1876°09 Doberck found 
their distance to be 1°52". A year afterwards 
Schiaparelli made it 1:17”, while Mr. Seabroke, at 
Rugby, in 1880.05, measured it as 1°14"; in 1880 06, 
0:97"; and in 1880:07, 1:09". That this, however, 
is by no means an easy star to measure is, I think, 
shown by the curiously discrepant results arrived at 
by the long string of observers quoted in Crossley, 

ledhill, and Wilson’s classical“ Handbook.” As 
I can myself just divide it at present, at moments 
of the finest vision, with a 43;in. object-glass, I 
suspect that the distance might be represented at 
this moment as 1'1” without much chance of error, 
either in defect or excess. 

Apart from the fact that our Editor would most 
assuredly refuse, point blank, to fill several columns 
of the EncrisH Mxcnanic with the mere dates of 
New and Full Moons for 19 years! the Metonic 
Cycle of which Bex speaks in query 45011, 
p- 74, would be of no use to him or any 
in the prediction of eclipses. It is employ 
the purpose of fixing the Ecclesiastical Easter, 
in such use supplies an instructive illustration 
the manner in which a physical phenomenon 
been perverted for the perpetuation of a piece of 
monkish foolery. The fact is that “Bex” (like 
a good many other people before him), is as 
the Metonic Cycle with the patos, OY the sid 
which eclipses really can be predicted. This ws 
discovered by the Chaldæans, and may be thus 
explained: 223 Lunations = 6585321 days, 1.4 
18 years + 10 (or 11, according to lesp-yesr) dayh 
Th. 4im. Eclipses, of course, only oocar when Ge 
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Moon is in, or near, e of bes Nocas, and as (from: 


Caacurrntw with C. F. So's"? marvelous 


the motion of tke Node iteli s 12 moni. CT | letter to tha N to whisk roa reier in wur 


interval of the Man's retam ic the same Ne is 
37:212 days, while the a verse Um fron ape New | 
Moon to the next is 2. l csvs. it will be seem tha: 


“Sewatts News’ an no SY, comes an munaton 
Cp DIe mare: us nen of pournelism, 
Intu forse. Chat otha next expreasiv .- ap · 


242 nodica) months will oriy xox i 223 lara ons Dei date markad unon the Nat Poramid was 


by about three-quarters of an our. Thus. st e 


August and September, Iss?” 


Weil, Angus! 


end of this period. the Sun. the Moon, and the | bas pawai and Soptember bas rractcally ended 


Lunar Nodes will all return nesziy to the same} 


position: so that Eclipses will recur im the same | and nochm bas barpenal vet. 


I am wnting thes bes on M:chasimassiar’, 
l am fraud that 


order and magnitude, bat notat the same time of | the Arg laren wil decine to acorpt the 


day (on account of the odd 7d. 4!m.). 
eclipse, visible, say, at Greenwich 1S years ago, 
may not be visible there this year, from its hap- 
pening at a different bour. A percoi of e| 
Lunations supplies us with an even more accurate 
Saros still. 

It is not very easy to explain to “Orion” Jury 
480 f0, p. 75) how Mr. Gül mage his observatians 
at Ascension, without the aid of illustrations: but 
I will do my best to make the matter intelligible. 
Mars being, during bis oppositi:n of 1877. very | 
near to the earth, would of course be considerably 
displaced in the sky, by being viewed from two 
stations at, say, the opposite extremities of the 
earth's diameter. Thus, referring to Fig. 2 in my 
paper on The Coming Transit of Venus on p. I, 
we may call V Mars, and Wand 8, two fixed stars, 
ata (practically) intinite distince. Then while an 
observer at W would see Mars covering the star 
V', another one at E would see the planet super- 
posed on S; and the measure of the angle EV W 
= VVS, combined with a knowledge of the dis- 
tance E W, would enable us to determine at once 
the lengths of EV or WV. A little consideration 
will, however, show that if the min at W will only 
stand still, the mere rotation of the earth will in 
time bring him to E., and effect tha requisite dis- 

ent of Mars in the sky. Of course both the 
earth and Mars will move in the interval, but the 
effects of their motion is so accurately calculable 
that we may consider for our present purpose that 
we have only to deal with the earth's axial rota- 
tion, and to determine the amouut of that. What 
Mr. Gill did, then, was to measure, by the aid ofa 
heliometer, the distance of Mars, soon after he had 
risen in the East, from certain well determined 
neighbouring stars; and to repeat this observation 
as the planet was approaching the western horizon. 
His mass of observations has been most elaborately 
reduced and discussed, with the result that he 
oe 5 se ieee to be 8:78‘, as against 
ue 8:83" obtained from the observations 
ge of Venus in 1874. : 
am, I am sorry to say, ignorant of Ferguson’s 
tablo for calculating New and Full Moia, to 
which Virgo” refers in query 48061 (p. 75). I 
do not possess Ferguson’s book, nor have I access 
to it at the place where I write. Virgo” can, 
however, easily satisfy himself (or herself), as to 
the trustworthiness of these tables, by computing 
from them the times of New or Full Moon for any 
selected month in the present year, and comparin 
the results with those given in your Monthly 
“ Astronomical Notes.” 1 must, in fairness add, 
chat the Lunar Theory has been very greatly im- 
proved indeed since Ferguson’s time; and that I 
should hence expect, a priori, that his figures 
would require correction. Certainly those would 
for the minor corrections, if he gives such; of 
which though, I am, of course, ignorant. I know 
of no modern tables of the same kind as Ferguson’s 
must (almost certainly) be. 

I may be pardoned for the employment of a 
aot over-refined colloquialism, a certain Mr. Row- 
land Hamilton would seem rather to have “put 
his foot in it,” in connection with the Eadowment 
of Research, at the Social Science Congress at Not- 
tinghamon the 22nd ult. His flaming paper, in 
which he gravely propounded the dogma that As 
regarded the endowment of the more special forms 
of research, as more commonly understood. 
there was hardly any limit which it was desirable 
to assign to it,” &c., was very summarily dealt with, 
indeed, by those who succeeded him. Certainly, the 
wh ad words of the Rev. J. F. MacCallan, one 
ofthe Honorary Local Secretaries, and of Mr. 
Walter Wren, the famous Civil Service“ Coach,” 
deserve all the prominence that reiteration can 
Sire them. Mr. MacCalian ‘‘held that discovery 
was promoted, not by endowment but by en- 
thusiasm,” and that “endowment would give rise 
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feelings of scientifi: men.” 


done, and not payment for 
done. This agitaticn was a 
‘ or char::y-Luxnting, 
mmpiy open tre dr to 

tc rale. 

only to study tke list of Snenugc cadgzers 
and Micambers cf Sen, who are 4 22 a 
Ing for De Ei nent of Hes-arco,” ty be at 
On eve toss Mears. Mec(auan and Wren 


Simply sce the bad and uteral truth in the 


scracthing yet to be 


aud endowment would 
jevbery on the most 


roy 4 > et ‘eee I 2 2 z 2 2 
<J ai a iae cne of Mr. Hamil- | Buss that the comet of M Cruis is the Get ct: 
11 was. of murs, written | 


ton's f paner. 


Mr. Wren said that P. 200 — D. 0-7” + bright yellow. 
“What they wanted was reward for something 5 


new form of alms- in 


Traly, tae impartial outsider, 


So that an | Comet as a juni ment of this pardeular portion of 
their s6rmac im stone even shout pte. uo those 
termic results dicir acumbratal br the Arh- 


Prramidsiiss bimsef. Posatiy, tbongh, we shall 
find not for the Ers! time’ that either the Pyramid 


or its interpreters are not absclutely infalhbie. 


Bes des, if nothing dows happen ite t to have 
haprenead—which answers all the purpowa 

Writing this away from home, 1 cannot go into 
any detail with reference to query 18074 cp. YS); 
but I may just say that the nodes of the Fyuator 
must have traveled between “ and 27° back- 
wards on the Eecuptic since the time that Ovid 
wrote. Of course, this shifts the placo af the 
Celestial Equator upou the sphere of Stars, so that 
the San would be in a diferent consteliation at 
present at any given season to that which he occu. 
pied at the beginning of the Christinn era. 

“O. L.“ may read Colenso's ' Arithmetic,” the 
firat four and the sixth book of Euclid, Hunter's 
little book on Plane Trigonometry ” in Ciloig’s 
School Series, and then Todhunter, both on Plano 
and Spherical Trigonometry, and Ganot’s ‘ Phy- 
sics,’’ for his mechanics and optics, He will then 
be fairly furnished for an attack upon Sir John 
Herschel’s admirable book. He will, however, 
find some portions of it beyond him, after the 
acquisition of this preliminary knowledge; but its 
acquirement will teach him in what direction to 
look for further information. Drew's " Astro- 
nomy,” it it be still in print, forms a pleasant in- 
troduction te the Outlines““; but even this pre- 
supposes the possession of some rudimentary mathe- 
matics. 

As I have just said above, I am writing this away 
from home, and have not my XXXIInd volume 
of the ENGuisH Mrcuanic he refers to; but the 
formule given in query 48095, p. 95, by“ Roi ne puis, 
Souza je suis,“ looks like Gauss's, which I do not 
usa myself. Of course, ‘' 4-interval’’ means 
4-interval in arc. To find the coseo of Ih. lim. 
might well puzzle the incipient user of trigono- 
metrical tables; but the cosec of its equivalent, 
17° 45, is found at once to be 0 5158934. Time is 
invariably reduced to arc by multiplying by 15. 
Thus 1 hour = 15°, Im. 15, 1 sec. = 109", 

interval 
The 


a -- is, of course, a decimal 
45 bours 

to be obtained by performing the division indi- 

cated. In this case, obviously both divisor and 

dividend must be of the same denomination ; so we 

may leave them both in time, there being no object 

in turning them into arc for this purpose. 

‘Spica’? (query 48144, p. 99) will find a large 
amount of information on the subject of legendary 
astronomy in Blake’s “ Astronomical Myths,” pub- 
lished by Macmillan. 


A Fellow ofthe Royal Astronomical Society. 


ASTRONOMICAL. 


[20591.J—I ax glad to see that F. R. C. S. 
(letter 20542, No. 913, p. 66 of the ExdLTSn 
MECHANIC), hae found, as myself, that u? Bovtis 
has been, during the last season, a much easier 
object than n Coronm. Would he kindly say what 
he has been able to do with this last object, using 
his fall aperture? Iam sorry I have no sketch of 
the star near the annular nebula in Lyra. When 
the moon is no longer an obstacle to looking for faint 
stars, I will try what I can do; but, unfortunately, 
at present, my silver is old, and cannot give that 
fulness of light the mirror is capable of. 

My best thanks to T. E. Espin for his prompt 
answer (letter 20.513): I will look at those stars 
again. The very evening I sent my last letter I 
found a beautiful close double, well- worth looking 
at. It is not in the various lists of doubles given 


and 80 on. 


ag. C. 5 and 7 — 
+ It is situated 
7 andy Cygni, nearer y. It is surprising 
beautifnl an object bas not found its place 
tt Celestial Objects.’ 


between 
that so 


rather than two ara. ‘Tha atalumankt dine 
ind ana froma quarter prona to enen 
uttaranvea il anom m eee to Aerea). 
Uhe comets of Esa and 1550 waro rutrogiwitu, buk 
the monon of Crula' comet, i (ho suima an that 
wen by Me, Common, Soptombar Ith, waa elt ant. 
MA, however, Waa ROW te mation, aad tla 
alten tte waht be ratrogiade if it wore moving 
to pornihelion on the Poth, 

Teas not ossy to any how tha cont obhaarend by 
M. Crula came to ba aupposad to be Done vomab 
af ISi for Chat vomot Ran an dnelinatios to tha 
echpue of about TAS, and tta doscending mode has 
about 72° of longituda, ao thatit would be, aa send 
frow tho earth, 30 or 40" to the south of the ponie 
tion in which it was soon on Sopt. Ii l2 by M. 
Cruls. It would have born a vary latoraitlig eveut 
if tho comet had been that of Ponsa, 

As reganla the entry of n comet into the aun, I 
do not think it wouid produco any matortal roault 
noticerble by us. 

Various hypotheses have boon put forth ta aooount 
for that portion of a comet's light whioh ia not 
reflected solar light. Prof, Tait'a la, ae I haye 
before observed, to me the most reasonable, A 
moditteation of it fa, however, possible, ser ants 
which may be worth mentioning, Tha oolfision, if 
not au flietent to produce froandoseonne viddhle from 
the earth, might be auflieient to expol considerable 
portions of the oocluded earboshydrogens or othor 
gasos; so that tha anperioe layera of tho puclous 
and the coma in totality would consist of the 
expellod gasoa and a pray of duat- liko solid frage 
monta, the result of innumerable collisions. Thoas 
fragmenta would be m general moving, roughly 
apeaking, with considerabla velucitios in alli 
having tha nucleus: coutre as the centre or focus of 
the ellipse, according to thor position. 

Why, thon, may not thon frugmonts become 
incandescent through friction with the expelled 
gases, just as meteors beeomo so in the upper 
regions of the earth's atmosphore, where the medium 
is almost a vacuum. Wrhuethor, alao, the friction of 
solid fragments moving with a great velocity in a 
gas would produce ou thn surface of such fragmenta 
sluctric churges of sensible potential I am unable 
to say. If it does, the charges might be expectod 
to bu all of the same numo, but yet of very diſſeruut 
potentials, Consequently, two continuous frug- 
ments would occasion a mutual discharge. An im- 
mense number of these discharges would be con- 
stantly taking place, which, in their totality, might 
be visible to us as a continuous light whose bright 
lines would be those of the medium. The result of 
all these collisions would, of course, be a subsidence 
and absorption of the coms into the nucleus, so that 
the bright lines would tend to become fainter with 
age, were it not that the fragments of the meteor- 
train are continually overtaking the comet at ita 
inner surface and being overtaken at its outer sur- 
face, and so keep up the supply of energy. 

5 W. O. E. 


DYNAMICAL PROBLEM —“ A. B. L.“ s 
PARADOX, &c. 


(20592 J—I nave read “B. A's” letters and 
investigations with much interest, as treating my 
paradox in a somewhat different way from the way 
I looked at it myself, and as the subject has also 
called forth lott-ra frum two other correspondents, 
I may as well recur to it. 

Probably G. B. T.” has naver seen the curious 
“ balance paradox ” ia which the two weights can 
beshifted further or nearer the points of support 
of the beams (there are el) without . 
the equilibrium; if not, I will send a sketch. It 
is in one respect anal -gous to mine. as the strain 
is passed through a fixed point in the beam, csr- 
responding to the axis of the pulley in my 

ram. 

B. A.“ has answered] this eorrespondent and 
“Seoteh Working Mechanic”? so cl-ariy, that I 
need not adi to bis remarks. I think, however, 
“B. A.” may like to konw how the paradox came 
to suggest itself to me, as it was itself the outeome 
of something else. 

ABCD are four tubes fixed in the ring K, 
which ring revolves on the e-ntral fired bes L. 
This boss nas a curved paseave through it, su 80 
in the position shown. the tuona A aui B ars pia 


| by Gledhill, nor in Webb's, and it is not marked | ia communication wilh each otot, Wis C aoa D 
TEE e in Proctor’s emall atlas. Its position, as given by j are cut Cñ. 
jealousy, and wouid not comport with the my circles, is 20h. 35m. + 4° 6, m 5 


At the outer end of each tube ie a mall prir of 
Lell zes, toe movate bari ef whith 19 bated 
with a certain weizgot fe the bell, wa 
F to be full of waters, then the teres at . wili 


Last night I locked at; Opeu (eingcatio i to i) su Dy thewezht ab,, 


two stars of the new list cf d-uhles ziren by Perry. | atdin org WI. tuk uy tes water out ot F, 


8139 
not easy at all. 
good deal at the time. 


CRULS’ COMET. 
(20592. J—Tsz suzz=t m mada by Prof. Lewis 


15:3 and 12. 


Iroa whole : · m wu. rev lve Ort f. Vn y. 
‘this pence peopetasl . wd us, eee, 


was found not d Salt: but I found à Cygni. teinz as dines dung Lj the wg oo F wod- 
It is tros the air wae Ñ t- IL g a, oe ty cium the latter, 
C. Gaudibert. | 


E being thus £..-3 will dewend acd take ths 
pise of F, wiis H wil mnte ‘cus, at the 
pia of E. and the AE. wil le repeated w1 
172 
it aa ig 


az: 12. re. toot, m Ue fi ay” 


i que pomi He — PrR Heng teat tot Segut Bla) vs She 2. we 


ore I . u remain the tame sub- pProbac.e, alinvogh one migli bare epeczed . tan been (wy gt at A vu,ö = Wata 


ject on p. ‘Joey 


the period to bare been Aut fivem years; 


that is bing Far up HA F V E, sed Ue 
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weight attached to the opposite bellows G. Sup- 
posing such an apparatus constructed, the action 
would commence as described. but as soon as 


the water began to be drawn up from F to E a | another illustration; and I might not be 


certain proportion of the weight on E would be 
neutralised as regards its counterposing action to 


the opposite weight on the bellows, G, and the system 
would find for itself a position of equilibrium 
depending on the relative weight of the water as 
compared to the weights attached to the bellows. 
Just in the same way, then, that the weight on E 
ean’t do the work raising the water, and at the 
game time acting as a counterpoise to its opposite 
weight G, so in my balanced-lever paradox, the 
descending weight can’t do the work of lifting the 
companion weight, and at the same time balancing 
the weight at the opposite end of the lever. Irre- 
1 of any questions of string tension, &c., 
is forms, I think, the simplest way of looking at 
it, though wanting in the demonstrative accuracy 
of B. A.“ s investigation. A. S. L. 


DYNAMICAL PROBLEM. 


20694.]—I DID not regard the question of the 
pu ley and beam (letter 20470, . 13) as purely 
ynamical, bat as a question distinct from the 
original dynamical problem, and as the practical 
results of an experiment made by A. S. L.” in 
attempting to solve the problem of perpetual 
motion, while the results I arrived atin my former 
letter (20510, p. 39) were those to be deduced from 
the condition of things there expressed—i.e.. after 
the motion of the unequal weights had subsided 
in a statical su sion. The original tension of 
the string would then, of course, be resumed, with 
this important difference—viz., that the centre of 
gravity of the pulley would be shifted from its 
axis to a point nearer to its outer-rim; and hence 
that increase of the leverage of the D end of the 
beam that I spoke of. When the unequal weights 
are in motion, the question fundamentally differs, 
for the superadded weight is practically dissevered 
from the string in its passage towards the ground, 
and the tension of the string being proportionally 
less, the D end of the beam ascends, and, by con- 
nequence, the end C weighs down. In this respect 
„A. S. L.“ and B. A., Cantab’’ (letters 20558, 
20559, p. 68) are undoubtedly correct. 8 


BOOT AND SHOEMAKING.—I. 


[20595.]—HavinG given the general outline of 
touis wanted (see reply 47727), there is one you may 
sequire if you are going to get up your own uppers, 
that isa s. You can make this of two battens 
of any wood 2}in. wide, or 3in. perhaps would be 
better, 3ft. long and jin. thick; at the one end of 
these glue and screw from the outside a little fillet 
of hard wood, such as birch, beech, or gan bes fy 
letting it project over the end a quarter of an inch, 
a piece lin. wide and jin. thick. When this is done, 
stand these two ends fillet to fillet uppermost, and 
thus form the mouth of clams ; screw the tail ends 
together; the top parts and side fillets should be 
chamfered off from the outside. This will furnish 
you with a vice or clams to hold your uppers in, to 
stab or close, stab or stitch lace hole linings in or 
side-springs and counters, and around the tops. 
Now the question is, do you want a fashionable 
boat or shoe, or one for comfort? I think I hear 
most of youray comfort. Well, then, to proceed. 
Some of you have a washing-day, and know what 
a blue-bag means; if not, get at the grocer’s or 
oil-shop a ball of stone- blue; tie it up in a flannel, 
aud soak it in water until soft; take it out and 
squeeze it, and wherever you dab it it will leavea 
mark. Well, being thus armed, strip your foot 
and place a piece of sugar-paper upon the ground. 

Now turn your foot-sole up and dab it with the 
blue-bag pretty wet, and trausfer your foot to 
the sugar-paper, and you will have a print 
resembliog Fig. 1, with the exception of the line. 
This you must put around it to the best of your 


Ae which is no very difficult matter. Draw a line with ink down the centre of instep to 


is 
Please fancy a foot, as it spare me 
j po at 
understandings, &c., &c., you know—and I might 
have cause to blush. Now, to take measurement, 
you will require a size-stick—cost 1s. Take the 
gth from heel to toe easy: compare that with 
the length given upon paper. Note.—I have given 
the left foot because the majority of the genus homo 
have left foot largest; and if you measure the right 
foot you are very likely to make a misfit. It isa fuct. 
Having taken the length—not less than two sizes 
longer should be allowed for the last, but this 
should be full rather than bare—that is, from A 
to B; now take an iach tape, and measure around 
the joint C and D. Mark that down in your 
pocket-book, so as to refer to. The same EF 


SS , G 5 · 


instep; the same G H for heel, and instep and I J. 
This completes the measurement, unless for welliug- 
tons or ladies’ knickerbockers, when—well, then, 
you proceed to where you want them to reach ; but 

wellingtons it is rarely that the top exceeds the 
measurement round heel. I have seen instances 
where it has, but v rare. With these dimen- 
sions, and the paper pattern cut out, go to a last- 
maker’s or leather-cutter’s, and get a pair of lasts 
—cost from 28. to 23. 6d. Let your principal study 
be the hapo and tread of bottom and length. The 
other can be reduced with a rasp if too large; if 
too thin, can be best made up with instep leathers. 
As the generality of lasts will run long, according 
to the tread you require, you can cut a piece off 
the toe, and get what you require. In some shops 
you will run against some old shop-keepers that 
they will be pled to get shut of—called, in some 
instances, full last or old comfortables, &c. Get 
these two sizes longer than the foot mea- 
sure; or if too long, shorten to that bare, 
and make up with a stout heel- pin; the ad vantage 
of this is in repairs. Make up with the heel- pin 
on, and if this is taken off you can use the same last 
for repairs with safety, or otherwise you cannot get 
the same last in without tearing your old comfort - 
ables all to pieces. and it does not mar the last for 


making. Now, I like a strip of cartridge paper | at 9.30 p.m., I saw it myself for 


an ordinary block men's last. centre of toe, and centre of sole to heel. Now take 


a strip of cartridge paper ; if you have to take the 
measurement of the foot for upper, see Fig. 3, ent 
the end as at A; this is the gaupe- point end. Pass 
over and around the joints of foot, and at the 
junction snip a little and turn down, see J. Take 
the same for instep, tear and turn down, see J, take 
the same at heel, tear aud turn down, take the leg 
or ankle, tear and turn down. Having done to, 
double your paper to those respective notches. and 
test your last from centre of top to sole, and te 
what you require upon last to fit up to the size 
required. Instep leathers can be purchased for 
that purpose, but if not comeatable, proceed to 
make them as follows. Get some hard sbanks of 
crop, four pieces about the size of your hand, and 
well wet them, and stretch them well with the 
pincers, and tap them lightly with the hammer upon 
the lap iron upon the flesh side; lay them ont flat 
upon a board, and cut them out about the ships of 
Fig. 4, and skive the edges thin all round. With 
the exception of the square end, as shown by dotted 
lines, for shape, and thickness, and length, you 
must use your own judgment until you have got 
packing enough to measure full to measurement. 
when you have, put a tack in just below the block 
in front to bold them there while you take 
measurement for the cutting out your uppers. 
Now for the first patterns. I will give you thcee 
that require least trouble and least work; neverthe- 
less, the most durable and comfortable, and, there- 
fore, will amply repay for any other drawback, if 
there is any. I designed them and made them 
some forty years ago, and would wear nothing else 
if I could make them now. I have a parr as 
slippers, same as Fig. 6, that bave been krcking 
about this eleven years, the last pair I ever 
attempted to make, when I met with an accident 
which spoiit my shoemaking. There are no sesms 
to interfere with pet corns or bunions; old ladies 
liked them made of lasting and sealskin, or Cor- 
dovan, and old gents of Pannus corium, buckexio, 
and seal, as wail as French calf, which is next to 
buckskin for wear. Sealskin I have not seen in 
the market for years the same as I used to get it. 
but Pannus corium I see is still advertised. Fig. 5 
is an ankle or half-boot, more generally known as 
Balmorals, or lace-ups. Fig. 6 as low shoe ties. 
but more properly speaking Oxonians, and, I 
believe. as nice a shoe as can be worn, more 
especially in summer or indoors, as slippers, to my 
fancy, for outdoor amusements upon lawn. &e., 
&o. Jack of All Trades. 


SELENOGRAPHICAL, 


[20596.]—Turoven the kindness of Dr. J. 
Schmidt, of Atbens, the Prussian Government bas 
presented me with a copy of the Charte der Gebirge 


des Mondes” with the Text-hook, by that cele- 
brated selenographer. I am, therefore, able to 
send ycu an outline of a region bet ween Aristarcbas 
and Marius, where on May 10, 1862, Schmidt found 
a serpentine rill, not seen, I believe, by any other 
observer until the present time. On Sept. 23, Id, 
the firat time. and 


for measure—i.e., old style, and will give you a | can, therefore, confirm the existence of this difis 
sketch how to proceed when you have your last. cult object. I found the portion running at of 


Ocr. 6. 1882. 


craters C and B much more easy than the rest of | of 11 by 3in. plank 3ft. long, A A; it need not 


the rill running north-east towards p. The air | even be planed; it is supported on four lege, B BBB, 


was fluttering a good deal at the time. I believe each pair being crossed and screwed together 


this object would be comparatively easy if the moon | at their crossings to steady them sideways; and 
was high and the ai- good. O. Gaudibert. 


VEGETARIANISM. 


[20597.]— Your Reanna readers may perhaps 
be interested by the following facts respecting man's 
adaptation for vegetable diat :— 

Man belongs to that class which is termed by 
naturalists gregarious, and like all other animals of 
that kind is naturally frugivorous. Nor does this 
assumption reat on the aualogy observable between 
man and other gregarious species alone, for it is 
supported by theounstruction of his nutritive organs. 
Carnivorous species possess teeth peculiarly formed 
for the tearing and masticating or flesh food. The 
canine teeth are sharp, largely developed, and 
curved ; as are also the incisors. The molars, or 
rather the teeth which take the place of molars, are 
edged and sharp, and close eide by side like a pair 
of shears, or sciesors. Thus we see that thia dentile 
apparatus is well adapted to tearing aud cutting the 
tlesh before it passes into the stomach, 

On the other band, the teeth of frugivorous ani- 
mals consist of incisors and molars. It is true that 
the canine teeth exist; but they are not sufficiently 
developed to distinguish them from iacisors, as in 
the carnivorous species. The molars are nearly flat 
at the end, and come into direct contact like two 
willing-stones, and are caused, by a small lateral 

motion, to grind the food that passes between them. 
It will be seen that this operation is all that is re- 
quired for the mastication of vegetable, but not 
animal food. 

A drawing of the jaw of the carnivorous species is 
given herewith. 

Au; one will discover that the last description of 
dentile apparatus is synonymous with the human 


“ 

A 

oO 
o d 6d 

N 


at ages 


ae C * 


' 
uA e 
7 Te 8 


teeth. As far as they are a guide to man's proper 
food, no other conclusion should be arrived at than 
that they are intended for the mastication of veget- 
able food, and that man should be frugivorous. 
This evidence is not alone ; for if we examine the 
digestive apparatus, we find there similar evidence : 
or, I should say, evidence supporting the same end. 
In the carnivorous species the intestine is only about 
three or four times the length of the body, through 
which the food pesses; but in the herbivorous classes 
it is not unfrequently ten or twelve times the length 
of the body. In the sheep the intestine is actually 
28 times the length of the body! Thus we see 
‘that the human intestine, like the teath, is suited to 
vegetable aliment, seciog that it has a length in 
proportion to the body corresponding with other 
trugivorous species. How then is ic that man is 
omnivorous? The answer is evident. We cannot 
eat animal food unless it is cooked ; and even then 
it is not his natural, or would appear not to be his 
natural, food. According to the Divine Book the 
early inhabitants of the world ate of the fruits of the 
earth only, and not of the flesh until God iesued the 
fiat, Every moving thing that liveth shall be meat 
for you.” Man, however, appears to have been 
created as a vegetarian. The fiut was accompanied 
by an order to bleed the animal ; but nothing is said 
about the cooking, and no one can repudiate the 
greater . our organs to vegetable food. 
Of course. it must be assumed tha t our forerunners 
discovered at once that the food must be cooked to 
be efficacious and digestible ! H. Stooke. 


GRINDING AND POLISHING GLASS 
SPECULA. 


20598. Tn machine that I am about to de- 
ecrube is constructed to make specula up to 12in. 
diameter, which is, I presume, the limit of most 
amateur's ideas. I have attempted to make it as 
simply ss possible, and out of materials that 
amateurs can easily get. I have not sought 
eluborate finish; but great oarefuloess in all the 
important parte, and to the importance of this I 
would direct the attention of the amateur in his 
waking of the machine, Fig. l is intended to show 
the general construction of the machine, with a 
6m. speculum on it, the making of which I shali 
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to steady them lengthways there are four laths. 
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lia. by zin., such as alates are put on the roofs of 
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dereride ss an example of how specula are 
worked. The foundation of the machine is a piece 


houses with ; each Jath extends from the lower end 
of one leg to the upper end of the opposite leg ; 
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the laths are screwed together where they cross. 
Altogether this forms a most steady bench 25in. 
from the ground to its top; bat thisis intended for 
a tall stool 22in. high, to be used to sit on when 
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working; if the amateur wishes to use a chair, 
let him make the top of : 
lower than 25in. as his chair is lower 
than 22in., and it will then be a convenient 


the bench as much 
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lomb, and volt-ampére 
tic unita of energy and 
lly well, and have the 
udicate their origin. 

H. G. Moberly. 


THROUGH 
OF TIME.” 


Interest ° (letter 20575, 
ve I called attention (in 
Fers) to his quotation, or 
ishing,’’ where it should 
Now, again, will he, in 
rds, the diurnal period 
rapidly,“ instead of the 
al period will be slowest.” 
he tides is increasing the 
drive the moon further 
it (and, therefore, longer 
he moon receding, tides 
of tides, therefore, dimi- 
ding effect on the diurnal 
at is to say, as the 
ised by the tides, the de- 
rate of this increase to di- 
»pears only to have con- 
not the changes in the rates 
lieve his difficulty lies here. 
im further if necessary. 
Paugul. 


THE 


INER VIOLIN. 


ceived the finished instru- 
ion, is very effective indeed. 
violin, with the exception 
Berliner hus replaced with 
and which, he says, only 
in being the same thickness 
being graduated. There is 
ut undoubtediy caused by a 
ur, which is attached to the 
ner, and passing through the 
-board passes round a pin 
d to the inside of the back. 
carrier for the steel band, 
d to the end of the violin 
at the bntton-hole where the 
ng. At the end of the steel 
is a screw length and nut, 
y acrewed tight aud so hold 
d apply tension to the back 
olin. This, I think, is what 
was necessary, and I musta y 
exalts, not only in the above 
but in two other violius to 
ied, Oue of these was injured 
naged to put together just to 
ber has the thickness of wood 
o soundboard, and though 
the power of the plainer iu- 
m ouly stating what is the 
better the wood the finer will 
id thinking over tbis matter 
vay of patents“ I read a 
‘The inventor immerses the 
. tauk of urine for a month, 
uphly souked with the salts, 
dricd in an oven of low tem- 
dry they are ready for use.” 
d, I wonder, and with what 
re is something in it that I 
any of ours“ know. please 
id patent, Oct, 16, 1807. 
Fiddler. 


L REPLIES. 


-E1ECTMENT (48077).—If house 
rable at stated times, of course, 
rain upon the tenant’s gocds for 
estion does not state the most 
to what was the letting, and 
he has given. If that notice 
me, and was served upon the 
1g necessary, and should the 
t upon the expiration of that 
l can bring an action of eject- 
the County Court, and upon 
s he would get an order for 
emises. 


NT (48088).—Tho assessment of 

according to its value, and it 
than its rental. The rent paid 
the value, though it is certainly 
resumption. But as the letting 
has goue down, it would be as 
t tenant to appeal against the 
on proof of the rent he paid, and 
wing that its value had de- 
\d probably be reduced. 


ntna Hovsz (48094).—There 
independently of contract, be no 
te annoyance, unless it is also a 
nd I do not think the fried-fish- 
ly come within this term. 
iew streets or rows, it is 
d that none of the shops 


adjoining shall be let to any such a trade; 
but I presume this is not so here. Unless the 
querist can get his neighbour’s landlord or the 
freeholder to interfere, I do not see that he has 
any remedy, though the loss is doubtless serious. 
But he might as well apply to the sanitary authori- 
ties, and see if anything can be done in that direc- 
tion; but I cannot advise him to rush into an 
action. 

WIII.— “ IssuE (48100).—It is certain that 
“issue,” as a technical and legal term, includes 
grandchildren. But, on the other hand, it has 
been held that this meaning must be qualified if 
the testator only meant children, though he 
used the word issue.“ It seems that in the will 
both expressions are used ; and it would, therefore, 
appear as if the testator must be taken to have 
known the difference, and to have meant that C.’s 
grandchildren should share when he employed the 
word “ issue.“ I could judge better by reading 
the whole will and hearing all the facts; but at 
present, I think the grandchildren are right. But 
if the parties like, they can quickly and cheaply 
obtain a construction of the will by taking proper 
proceedings in the Chancery Division. 


Margen WOMwAN's Property Act (48104).— 
The new statute cannot in auy way affect existing 
settlements, which are expressly exempted from its 
operation ; and, indeed, it would be very strange 
if a statute were to set aside the deliberate deeds 
of individuals agreed to before it was passed or 
proposed; nor will the Act prevent settlements 
being made for the future. 


Lanp Tax—DeEpvucTion (48119).— Where the 
tenunt agrees to pay all rates and taxes except 
property tax, I do not see that land tax is included 
in the exception. Certainly land tax must be de- 
ducted from the next quarter's rent that becomes 
due after it has been paid. If the querist means 
laud tax which bas accrued due since the agreement 
ran out, bo can deduct it from his next payment, 
but not otherwise. 


EQUITABLE MORTGAGE (48120).—Being desirous 
of telling this qu+rist the best practicable way of 
setting about the business, I must adjourn answer- 
ing until next week, as I am just now away from 
town for a holiday, nnd have no books or papers 
with me. 


Mrnority —Wonxen (48121).—Minority ceases in 
females, as in males, at the age of 21, as a general 
rule, and according to the common law. But for 
the purposes of marriage settlements, aud uuder 
the direction of the Chaucery Division, a girl of 18 
is deemed to be of age. 


WILL REZL Prorerty (48127).—It is difficult 
to determine the exact construction of a will with- 
out reading it. But presuming the property to be 
given to George without any limitation, he would 
take the fee simple, and could leave it by will as he 
pleased. It is necessary in a deed to convey pro- 
perty to the heirs’’ of a man if he is to take the 
freehold; but in a will this is not requisite. George, 
therefore, had the right to leave the land to his 
wife, and she alone i3 the person absolutely en- 
titled. 


INCOME-TAX—INTEREST (48128).—I do not see 
how income-tax can be deducted from interest pay- 
able upon a loan, unless it be by way of a mortgage 
upon land; so that the farther complications sug- 
gested here would not arise. 


CorYRIGHT-— REGISTERED Desioen (46142).—It 
would be an otfence to copy a registered design, 
even though it were slightly altered and adapted 
to another fabric; and it is an offence which is 
within the jurisdiction of the police-courts. But 
the querist really seems desirous of learning how 
far he can go in adoptiug as his own the pattern of 
another; aud, for this purpose, I must decline to 
give any further information of a general charac- 
ter. Fred. Wetherfield. 

2, Gresham-~buildings, Guildhall, E. C. 


DEATA NOT UNIVERSAL. 


{20603.]—On page 542, last vol., is an article 
headed Desth not Universal.” I think if any 
reader of the ENGLIsH MECHANIO who possesses a 
microscope will carefully observe any one of the 
single-cell creatures referred to, he will find that the 
same laws of life and death that control the existence 
of higher forms of life control also the lowest. The 
multiplication of a single cell creature by subdi- 
vision can certainly not continue indefinitely. 
Isolate one, and when subdivision takes place 
isolato again and again; the power of subdivision 
will soon become exhausted, and death will ensue. 
T. 8. 


VIBRATIONS IN PIPES. 


[20604.]—Own p. 36 is noticed M. Serra-Carpi's 
application of the microphoue to determine the 
position of nodes iu columus of vibrating air in 
pipes. As he let his petite drum down into the 
pipe it must have been an open pipe, and this is 
allowed to vibrate as an elongated figure of 8, 
making 3 nodes and 2 bellying segments, It will 


be perceived that there is only one node in the 
middle of the pipe, yet in the notice many nodes 
seem to be inferred and actuated with the micro- 
one. Now, if the pipe was many times its own 
damental length, there would be as many nodes ; 
but an open pipe, as I understand it, is half its 
proper or fundamental length, and has only one 
node—viz., at the mouthpiece, from whence the 
vibrations open out till they reach the end of the 
top, or open part, forming a cone like the half of a 
violin atog But if the pipe is twice as long, and 
blown asa flute, through a hole in its middle, then 
the widest part would be in the middle, with a node 
at each end. This is contrary to the usual idea, 
for it is said that if an open pipe is stopped only 
at one end by the mouthpiece, the other end being 
open, then there is a node at the open end. Now, 
I am goiug to ask a question. If this is the 
bow is it that in tuning open pipes (metal) the 
tuner enlarges or contracts the open end? He 
either pinches it closer, or presses it out, which act 
would be useless if the vibration was in the middle 
and not at the side of the pipe. Either the dia- 
meter of the vibrations at the larger end of the 
cone are too large or small, and have to be rectified 
according to the tone-pitch required. It is the 
same with a stopped wooden pipe, only, to make 
the diameter of the vibrations less, the stop is 
pushed down. This, then, is easily A e 1 
umbly apologise for contradicting the faculty; but 
they should remember that their fathers had to do 
the same, and were asked very seriously, Why they 
did not let things alone? The answer is, Because 
things would not let them alone. However, it is 
a very sensible warfare— the subjugation of nature 
to man. Fiddler. 


A COMPARISON BETWEEN TAYLOR'S 
AND NORTHOCOTT'’S LATHES, AND 
THEIB RESPECTIVE CAPABILITIES. 


[20605 ]—‘* F. A. M.” in his letter on the above, 
asks if the geared Rose engine can make figures 
really looped. Yes, certainly—loops being of all 
sizes. But it is essential to use a drill to cut the 
tigures nicely, as the motion is necessarily a slow 
one. This is, as I think I stated, the only draw- 
back to the system; but one counterbalanced by 
ease and cheapness of the fittings. We are got so 
used to costly appliances, that we have lost sight, 
iu a great measure, of the simpler chucks (the 
Epicycloidal, for instance) and simpler modes of 
ornamentation, of which the lathe is capable. To 
compure such modes with the geometric chuck is, 
of course, absurd. The results must, as a matter 
of course, be vastly inferior; but for all that we 
can produce, by various inexpensive appliances, 
very pleasing and sufficiently accurate work, and 
of such appliances the geared rose-engine is one. 
Of Mr. Northcott’s I have no personal experience. 
I did not know it was for productions of this class 
of work. If so, it is probably satisfactory. The 
inventor’s name is @ guarantee that it is a practical 
machine. J. L. 


GARDEN OARPENTRY. 


20606 ]—IN answer to Oliver Twist” (letter 
20551), aud relative to a portion of his queries, l 
furnish him with a sketch for fence to keep kitchen 
garden within bouuds; and the cheapest stuff I 
found was spruce battens, Sin. by 2h4in., two cuts, 
and durable, if treated tke same as I did some 
for the same purpose. 1 and 2 is a piece of board, 
Sin. wide, marked off 2in. at A and B for the sake 
of space in lieu of another illustration. Suppose 
1 taken away and transferred to the outer edge 3 
of the other piece, only the edge sawn should be 
reversed, see grain, and nailed and screwed by the 
centre line. This is for the posts: the section of 
which I show for top and bottom, 4 and 5. This 
should be oft. long, to allow 18in. to go into the 
ground. (See the post in position, 6.) The rails, 
7 and 8, should be of the section showa under 7, to 
throw off the wet; 2łin. wide when finished: that 
will be 2}in. before the edges are bevelled; the 
pallisades 2in. wide; the post-top 8in. from first 
rail; the points of the others on a line with the 
shoulder of point. 9 show the splicing of rail, 
which should come behind the post, and skew- 
nailed, with wire nails passed through, 1010, in 
the post, and fixed with two screws or nails. Below 
this is the gate-frame ; the stiles, 11 11, lin. or 2in. 
square stuff, the rails to be dovetailed, as shown, 
aud of the same section as the rails for fencing, 
and the stretcher-stay let in the same, as shown, 
all flush; over this put your palisades to corre- 
spond with the rest. 13 is edge-view of stile. You 
can make the tops of palisades more ornamental 
as 14, the gate to be hung with two cross garnell 
hinges from the web of posts and back of rail, with 
a taper piece to fill up level, 16, and a packin 
piece upon the leafs of post for the butt to bescrewe 
to, or inserted between the stile and rail before 

utting gato together. In one J put up, to preserve 
it, I painted all the junctions with the following: 
1 gallon of gas-tar, 4 gallon of boiled oil, 4 balls of 
whiting, and llb. of litharge; the last is mixed 
with the oil; the whiting, well dried and sifted in 
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the oil. and well mixed, and then mixed with the 
tar. The bottom of the post was made hot over 
the kitchen-fire, and dressed before putting in the 
ground. I found this compost more durable than 
tar, and dries well. All junctions were painted 


with it before nailing or screwing up. The stuff 
rough as came from the saw, and 2in. screws 
(No. 12) used both sides of the mortise, in lieu of 
post for rails. It is nasty stuff to drive a nail into; 
use a small gimlet for all naile, &e For nails, 
usa the compressed rose-headed post, Zin. and 
palisade lin., and snap-headed screws for hinges. 
Finish for paint with the composition. 
Jack of All Trades. 


CONSTRUCTION OF ELLIPTIC 
FIGURES. 


120307.) —Wrru the exception of the circle there 
is no curve of more frequent application in the 
constructive arts than the ellipse, and in view of 
this circumstance it must appear singular that in 
treatises upon practical gecmetry the methods 
inserted of constructing elliptic tigures should be 
of a description so unsatisfactory in practical 
dra: azhtsmauship. In the requirements of the case, 
the more important conditions evidently are tbat 
the figure be composed of ares of circles, and that 
it be applicable to cases in which the lengths of 
each of the diameters are given. In all the pub- 
lished methods I bave seen. in which the latter 
condition has professedly been complied witb, it 
has been impossible to make the arcs meet fairly 
in all the proportions which the lengths of the two 
diameters might reasonably bear to one another; 
and, moreover, the construction lines drawn from 
the centres of the arcs to determine their 
limits and points of junction. are fixed at angles 
of 60°, which arrangement must evidently be 
faulty, except for one particular case. These 
ccosiderations led me some time ago to seek a 
method free from these drawbacks, and to work 
out the foilowing constructicn, which, with the 


exception of the arcs, of which the finished figure 


consists, may be very expeditiously executed with 
the T-square, pitch-rule, or isograph, set square, 
and dividers. 


Place the given diameters AB and C D in 
positicn at right angles, their centres ccinciding at 


From H draw HM parallel to F E, intersecting 
the diameter C D produced in M. Make EL equal 
EM. L and M will be the other centres required. 


Ff CUA 
\ 


Draw the lines connecting tie four centres, and 
produce them to determine the points of junction of 
tbe arcs. 

In cases in which the angle C A Eis one of about 
30°, the above simple construction will be found 
sufficient; but in other cases, as when the required 
figure more resembles a circle in its proportions, 
the additional construction shown in Fig. 2 will 
be required. 

Having set off FG along F A, as before, with 
the distance AG, set off EH from E along EC. 


Geto 


Join AH. From G drew GK perpendicular to 
AC, cutting A H in K. From E on each eide with 
the distance A K. set off E Land EM along the 
diameter AB. L and M will be the centres for 
the smaller arcs. 
Complete the construction as in Fig. 1. 
Bertram A. Baves. 


MEDICAL REPLIES. 


[20508.] —AGvE (4771 9).— But little specificinflu- 
ence upon ague is to be obtained by any special diet. 
The po'nt is to live in a high, dry atmosphere, away 
altogether from conditious such as those which 
produce ague. Practically, the atmosphere of 
London is a powerful antagoniser to the ague 
taint. If Unhappy Jack have enlarged s-leen, 
or other chronic disease, induced by the ague in- 
tinence, he must get critically examined and ad- 
vised, with a view to get cured of such conditions, 
before he can hope to shake off the sgue. A men 
once affected with ague will have all subs-quene 
illnesses more or less modified by the ague tant. 

James Edmunds, M.D, &c. 

Grafton-street, Boud-street. 


Tannin Soap.—Cocoa-nut cil, ISib.: solution 
of soda (35° B.). 91b.; tanuic - acid. 3Ib.: alcohol, 


s.: balsam of Peru, lcz.; oil of cinuamon, écz. ; 


ol of clovea, 4¢z. Sa ponif, the cocoa-nut oil with 
the solution of soda, then add the tannic-acid 
previously dissolved in alcuhol, and add the other 
Ingredients.— S21 fenfad, 


| An Iron Man.—Launceston, Tasmania, can 
' boast of being the first town which has produced 


anirco man who can walk without the aid of 


E. Join AC. Let fall from E upon AC the per-| steam. It is the invention of Mr. Homburg. a 
pendicular E F, which may be done with pitch rule | mechanical engineer. The ngure, which is cres«ed 


and set-eqnare. From FA cut off FG equal to asa footman, 1s dft. luvin. 
FC. With dividers take the remainder AG, and! isvlb. 
set it off on each side from E, cutting AB in II spring 


and K. which 
smaller arcs. 


in beight, and weighs 
Its action rices from the powers of a 
concealed in its inside, whith enables it to 


points will be the centres for the walk with the greatest ease, and wheel a man's 


perambulator before it. 


REPLIES TO QUERIES, 


— — 

„ In their answers, Correspondents are re. 

spectfully requested to mention, in each instance, the 
titie and number of the query asked. 


(15198.]—Hydrometer Scales (U.Q )—Scales 
ought to be made to the iustruments, not ine ttu - 
ments to scales. Of those in possession of Aphone 
Jham,” one is certainly incorrect, if not both. I 
should not ad vise him to try and alter them, unless hei 
a good workman, and has plenty of appliances, and 
then it will almost certainly end in failure. If 
not for acids, use metal instruments, as they are 
far more reliable, and should be require any in- 
formation respecting their manufacture, I shall be 
pleased to furnish it, with the kind permission cf 
our Editor, but I must warn him it will be a 
tedious and delicate operation, and afraid of no: 
much interest to the bulk of our readers, beside 
requiring a considerable amount of space.— Ps. 


(47239.]—Deafnoess.—I thank F. R. C. S.“ 
for his reply ; Lut I used iodine liniment behind 
the ears for a fortnight without the slightest effec: 
on the skin. The condition of the hearing organs, 
two years, ago, was, from the diagnosis of a Londou 
aurist, as follows: — Membrane—somewhat iu - 
jected, expressly at margin: Tympanic cavity 
mucus membrane edematous; Eust. tube — pervious 
to Politzer.” He was of opinion that the disease 
was caused by a stomach derangement, bat there 
is nothing the matter in that region that I an 
aware of; and advised the use of the air-douche, 
but I have not tried it, as I cannot afford to buy 
one. Can F. R C. 8S.” assist me further? and 
may I ask his opinion of perforation of the mem- 
brane: Does it leave any ill effects, or does the 
membrane attain its normal condition when the 
wound cicatrises /—POLITZER. 


[47458.]—Reeds for Jacquard Looms (U. 
—The wefts can be made to cross the warps in 
manner described, but no arrangement of spring: 
in the reed will make it keep that form when bea! 
up. If there were any great advantage in it, o> 
doubt it could be done, but would all depend upon 
the width and class of fabric being woveu.— 
MaRLOW. 


(47635.] Photography.— Freckles can usually 
be obliterated in the process of re- touching with a 
blacklead pencil. If you cannot obtain sufficient 
bite on the surface of the tilm or varnish, try the 
effect of roughing the latter.—W. Rosrnsoy, JTN. 


[17690.] -Enamelling Photographs.—Takes 
clean sheet of glass (preferably patent plate), ru) 
it over with a little beeswax dissolved in metbrl- 
ated ether, coat with plain collodion ; immerse iu 
a dish of water until ali greasiness has disappeared, 
and then lay the prints carefully upon it, so as to 
avoid inclosisg auy air-bubbles. Ifthe prints am 
not to be mounted, they may then be left ul.! 
dry, and stripped from tbe glass. If to be mounted. 
however, they should be backed up with one ct 
two thicknesses of paper; otherwise the dsmoct 
the mountan.t penetratiog through, would destroy 
the gloss. Gelatiuis-d paper, siunlar t- the doule 
transfer paper used in carbon printing, is mos 
convenient to use. It should be well soaked in coi 
water, and laid over the prints immediately after 
placing them upon the collvdionised glass. Allow to 
dry aud strip us before. If preferred, of course, 
sufficient backing may ba used to furm a card- 
board, and so avora the necessity of aftr- 
mounting.—W. ROBINSON, JUN. 


[47704.] — Hydro-Kinone. — Captain Absey 
speaks of using solution containing from 4 to l- 
grains per ounce, wels Dr. Eder recommend“ 
solutions of from 4 to percent. It is said not 10 
require any restramer. or should any be required 
in any particular instance, it should be added very 
cautiously ard sparingly.—W. Ronixsot, Jux. 


($7727.]—Boot and £ hoe Making.—I willgir? 
instructious for shuemaking, with tools, in a seris 
of articles weekly. Tue skeich will give a xeuels 
idea and the best form to use. 1, sewing-awl: > 
heel-awl; 3, closing; 4, stabting; 5, French stit:- 
ing; 5, pegring awis; 7, handles ia general use; su! 
the awls to be put in at the angle shown tote 
worked easy without breaking, except the peggits 
awl, which shouid be straight. ‘lhe secthus ui 
awlsareshown, and good or- i. e., strong work, — 
cannot be insured with-ut proper attention is pal 
to that; alauce-pciated aul, with a cutting egg? 
should never be used, or tha work is sure to np. 
S, is a channel-opener, made of a broken table- 
fork ; 9, is a knife; a go d old dinner-knife that is 
worn too thin for anything else, and dangerous for 
any other use, may te cut of 3m. long, aud mai“ 
good tool; 10, is a boue, fur placing betete 
point of knife wren paring off the rags to keep 125 
Knife from entering tbe upper. II is a bone ~i- 
tile, it is a portion of a marrow -bone with wutcbes 
tiled in one end, and the other the shap» u o 
This is used for striking the reat and melt down. 
12 is a shoalder stick, fer rubbing the edge dor” . 
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and 13, lung stiek, flat and oval at one end, round 
in the middle, tapering round from thereto and ; 
14, the civiliser, or hammer, for a lap-stone; geta 
stone, kidney shaped, or what has served my pur- 
te a large flat-iron with the handle off—the 

dle on will mske no difference, as that can be 
dropped between the knees and will not be in the way. 
Two pairs of peony welts will make a good stirrup, 
if double, and that is 18in. long by liin. wide; 
these stitched together, end on, so as to make a 
continuous stirrup that may fit tight from the waist 


of foot over the knee, will furnish the means of 
holding the shoe upon the lap, if 3 to make 
them upon the lap; but I will, in these instructions. 
furnish a sketch of machine or bench upon which 
they can be made in a standing position, which I 
constructed some years ago, and upon which I 
made perfect boots and shoes from | fin. long up to 
large tights for navvies and agricultural labourers. 
—Jack OF ALL TEADES. 


117752.]— The Flux of Soap.—As I see this 
phrase does not seem to be understood, I send you 
a cutting which will help to explain. In hard soap, 
the flux appears in the form of a fibrous opaque 
eaquare separation, and by its presence the homo- 
geneous mass es a pleasing e ffeot. It may 
be separated from the mass by treatment with a 
large quantity of water, says the Oil and Paint 
Review, and forms a skeleton of sbining, white, 
fibrous, slightly adhesive masses, exhibiting after 
dry ing a mother-of-pearl lustre. In 1873, Fricke 
made some investigations in reference to this sub- 
stance, and recently Dege bas taken up the subject. 
A very fine white soap is now brought into the 
European market, prepared from tallow and 
cocoanut oil, and exhibits the above-described 
appearance in a very striking manner, The flux 
was separated by lixiviating the soap with a large 
quantity of water, pressing the residue, treating it 
with salt water, then boiling out with water, 
and finally extracting with hot alcohol. The residue 
forming the flux of the soap is perfectly white, 
fibrous, has a mother-of-pearl lustre, and is in- 
soluble in water at all temperatures. It dissolves 
in a solution of soda-soap, its solubility depending 
on the concentration and the temperature of the 
soap solution. This circumetance explains the de- 
velopment and formation of the flux. The boiling 
hot fini soap holds the whole of the mother- of- 
pearl-like body in solution, whilst on cooling in 
frames a portion separates in the form of silky 
fibres, forming the flux. A sample of cocoanut-oil 


soap was analysed, giving (6°27 per cent. fatty 
acids, 8:21 per cent. soda, 0 30 per cent. lime. an 
15:22 per cent. water. The quantity of 0'3 per 
cent. of lime corresponds with 3 8 per cent. of lime 
soap, its presence being explained by its existence 
in commercial sodium carbonate, which is still 
largely used in soap-makiog. It would be im- 
rudent to attribute the flux of soap solely to the 
ormation of a crystallised lime salt of tha fatty 
acid, although it may be fairly assumed that 
eee? the flux owes its origin to this salt: 


47755.]— Heating Hen-house.—It would do 
if the lamp were large enough, and the ben-house 
is carefully closed in from cold winds. The lamp 
itself must not be in the house; or if so, must 
have a chimney to carry off the carbonic acid. The 
question is one of those that cannot be answered 
without almost seeing the place.—T. P. 


(47761.] — Steam-Launch.— Seriously, with 
every desire to help ‘‘ Indigo Planter,” who has 
“no ience in working with iron,” and wants 
to build a launch to go at 20 miles an hour, pre- 
sumably without the assistance of the tide, I think 
he had better communicate with some of the 
to o-boat bailders. It is quite possible to build 
and engine a boat to go at that speed, and possibly 
with about the dimensions given; but I suspect if 
she carried enough coal to last eight days, there 
would be little room for anytbing else. She would 
be all engines and coal below deck.—J. P., 
Sarbiten. 


(47762.1—Insects in Fernery.—It depends to 
a certain extent on what is meant by insects: 
but if fly, then you have nothing to do but to fill 
the shade with tobacco-smoke. As the fernery is 
nearly air-tight, don’t water while the soil is really 
moist, but mind that it is moist.—OsmuNnDo. 


(47765.]—Preserving Eggs.—Many methods 
of preserving eggs have been given in this paper. 
snd I bave no doubt that silicate of soda would 
answer well, if care were taken to thoroughly coat 
them. The method usually adopted by the mer- 
chants is to coat them with lime, by placing ina 
rather thick lime-water ; but if it is required to keep 
them only for home use, I think you will find it 
better to melt some paraffin and just roll the eggs 
through that. The paraffin is perfectly tasteless. 
In Vol. XXXIII., p. 469, are described a variety 
of processes, and to them you may add one recently 
utilised in America, in which the eggs are kept in 
a barrel of water, to which a dose of salicylic-acid 
has been added, about an ounce to a gallon. The 
rationale of the processes is the closure of the pores 
in the shell, and the prevention of air access to the 
substance of the egg. Nux. Don. 


47777. Cloud Negatives. No, separately. 
First strike a print, cut out the landscape portion, 
and use it asa mask to shield the others while the 
clouds are being printed in. —W. Ropiwson, JUN. 


(47780.]—F. O. 8.—In the replies to queries 
(47780) in to-day’s issue (Sept. 29th) will be found 
a reply from E. M.” in reference to the qualifi- 
cations necessary to be elected. What “E. M.” 
says is not correct by a long way ; let him try and 
see if he can become a Fellow?’ in the way he 
mentions. Personally, I think it an ineult, for I 
am a member of several societies, but was not 
elected in the simple off-hand manner described by 
% E. M.“ Are the learned societies of England and 
Scotland composed of men who know nothing of 
the science the society is formed to advance? And 
as to the mode of election, by requiring the pro- 
poser's signature and that of five or six others, is 
the method adopted in the election of the Fellows 
of the Royal Society; they have to be personally 
known to those who sign, and some of the works 
they have been engaged in, or the books they have 
written, have to be mentioned.—J. J. G. 


[47787.]—Marine Engineer at Woolwich 
Arsenal.—What does S. H. F.” mean by 
„marine engineer ? If sea-going engineer, they 
don't want them at Woolwich; if maker of marine 
engines, they don’t make engines there. — Essar. 


[47798.]—Beating by Steam.—This question 
can be answered only by a practical trial, for no- 
thing is said as to whether temperature is abso- 
lutely n , although it is stated that the 
articles have to be subjected to a temperature of 
2120. I see, however, that either boiling water or 
steam will do, so I will suggest that it is the moist 
heat that produces the desired effect, and that it 
is possible the influence of the elevation will affect 
the articles as much as it does the temperature of 
the water. Butif 212° is absolately necessary, a 
steam-chest will be wanted. EssAn. 


I47807.]— Gas Water - heaters.—-To answer 
this query, in the form it is put, would be an 
advertisement. If M. D.” would state explicitly 
what he wanted to do, he might be told how to do 
it.—Essar. 

„ L Your prints not 
being sufficiently washed, would, of course, account 
for the gold beln 


g precipitated. They should be higher up. 


washed (immersed, not floated) in three or four 


d | changes of water, before being placed in the toning 


bath. If this should not prove a remedy, it is pro- 
bable the acetate of soda c-ntains some impurity 
which throws down the gold. The formula given 
appears to me to be unnecessarily strong. I should 
not use above half the quantity of gold named. 2. Pro- 
bably some defect in the platea, but could not say 
for certain without personal examination. 3. Do 
you dust the plates beture placing them in your 
dark slides? If dust is not the cause, state par- 
ticulars of development, and I might be able to 
point out some other reason.— W. ROBINSON, JUN. 


(47829. ]—Lantern Slides.—On the whole, 
ferrous oxalate is perhaps the best and moat easily - 
managed developer for this particular purpose, but 
pyro. may also be used with equally satisfactory 
results, if properly maniga W. ROBINSON, JUN. 


(47835.]—Turbine Pit.—If I understand your 
query, you have a shaft near pit, which is driven by 
steam-power at 20 revs. per minute, and you desire 
to drive your pump off this by a belt. To give a 
reply, I must ask you to tell me depth of water in 
pit, and height above surface of ground-level to 
which water must be raised in order that it may 
flow away. If you bave a pump which you wish 
to use, tell me its diameter and stroke, and I will 
tben tell you at what epeed to drive it. The dSiin. 
sbaft, running at 20 revs.. should transmit about 
92 h.p., so that pump may be driven at as higha 
epeed as the water will rise at (but see reply No. 
47886). Give dia. of suction-pipe, as well us the 
other data.— GLATTON. 


3 View Lens.— Lou might perhaps be 
able to use a little larger aperture with the larger 
lens, but not necessarily; it would depend upon its 
quality. Sbarpness of definition does not depend 
upon aperture (in fact, the smaller the aperture the 
better the definition, as a rule), but upon the per- 
fection with which the actinic and visuul foci are 
combined.—W. ROBINSON, JUN. 


(47850.]—Sensitised Paper. There are occa- 
sional metallic particles in photographic papers 
which give rise to black apote; but if these aru at 
all numerous the paper must be of verv inferior 
gaat Better try another make.— W. ROBINSON, 

UN. 


47861.] — Photography. — 1. Wet-plate de- 

opment is altogether different in principle to 
dry. The image in the former case being formed 
by the reduction of the nitrate of silver with which 
the plate is sensitised, the silver haloid contained 
in the body of the film being altogether unaffected : 
whereas in the latter case it is the silver haloia 
itself which is reduced, and that cannot be effected 
by either iron or pyro. alone, because there is 
nothing to absorb the hydracid which is liberated. 
2. Cyanide of potassium is too powerful for use in 
fixing dry plates. 3. Ferrous oxalate development 
is no doubt the easiest; but on the whole I prefer 
pyro. as being the best, and moet under control.— 
W. Rosinson, JUN. 


[47877.]— Dusting-on Process. — I am not 
aware of any such process us you speak of, and do 
not see how it can well be, as it is the action of the 
light which prevents the adhesion of the powder 
to those paa of the plate which have been exposed 
to it, and so enables us to form a nega*ive from a 
negative, a positive from a positive.—W. Rosin- 
SON, JUN. 


(47882.]—_Amateur Engraving.—I differ on 
this subject from others. It is a very easy matter 
when you know how, and practice makes nearly 
perfection. Now, the how” I will explain to 
“ Young Amateur,” and if he perseveres he will be 
able, in less than a week, to make a decent leiter. 
It will seem to him strange when I teli him that he 
will find round writing better than Romau. To 
commence with, Fig. 1 represents the various 


99 40 


gravers: 12 are the ordinary lozenge-shape or 
equare, 1 is ground to an angle of 45° or 50°, which 
is the best; 2 is shown, in which I dispense 80 much 
labour on the oilstone by grinding the top half 

The others are called scorpers, split 
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sticks, &c.; but the names are gravers and 
sculptures. These ache cot of Buck’s, with handles 
to suit. They are mushroom-headed, the lower part 
of which are removed to bring the tool down as near 
the work as possible. The figures 34, &c., are more 
erally used for endorsing stamps, bookbinder’s 
fools. letter-cutting, and deep work. A is cilstone ; 
should be good Turkey or Arkansas. A soft stone 
is of no use. Bis the graver and face of the tool 
which should be preserved in its original form, an 
never allowed to get rusty or touched with a stone. 
C gives the hand and position for same. 
In practice, it is as well, I have found, to lean the 
hand over from you for left-hand cut, and 
to you for right- cut; but if the tool 
is kept perfectly square, it will cut. When sharp- 
ened, job the tool into a piece of boxwood, that it 
may remove the wire edge, if any. Fig. 2 is the 


proper way to hold the tool when using it. Now, 
the next to s g the tool is the action in 
cutting. Do not drive your hand bodily as you 
would a carpenter’s chisel, but place the handle 
against the heel of palm of your hand, and the blade 
between the thumb and forefinger letting your thumb 
and forefinger rest upon the work. Now, to make 
the tool out, raise the heel of the hand until the tool 
bites, making the thumb and finger a fulcrum as it 
were; bring the heel forward by muscular contrao- 
tion, your tool slides through thumb and finger, and 
you will find it cut quite e When cutting you 
can either turn your tool to right or left; but that 
is not the proper way of doing business, Turn your 
work ; it is there shown upon a sand-cushion B. 
which can be purchased or made. It is leather; I 
usually make mine—the bottom of a piece of 
shoulder-grain leather, and top of a tight piece of 
basil, fllled with common floor-sand. he cone C 
is of wood, about 3}in. at bottom, and 1}in. at top, 


with a taper hole through, and top and bottom are 
hollow, that the thing may stand firm, and for the 


purpose of dropping anything into that may have a 
ang to, as bookbinders’ tools, &c. ; it is about 4in. 
high. Any wood will do. Dis the handle.—Jacx 
OF ALL TRADES. 

147886.J—- Pumps. — Make valves as large as 
possible, and area of suction-pipe rather more— 
say, one and a quarter ti mes area of valves. Speed 
depends a good deal on size of pipes. Spon 
recommends that velocity of water in pipes should 
not exceed 4ft. per second. this gives as velocity 


A area of pipe 

to S 

of piston 4 e — feet per second. 
—GLATTON. 


` [47891.]—Engine Query.—The vibration of the 
draw-bar causes the link to slide slightly, and 
with an overhung link this is a great disadvantage. 
It is not of such importance with the ordinary 
link.— GLATTrON. 

47907.] - Problem in Oo-ordinate 
—It was only late in the present week that I saw 
A. J. Smith’s and M. I. C. E.“ s queries with re- 
ference to my solution of this problem, or I would 
have given an earlier reply. The steps asked for 


metry. 


b Mr. Smith are as follows :—Let AB be the 


CO’ = d, CO = — d. The equations to the two 
circles will be respectively— 
(11 ＋ d) + yt =r? 
(za - d)! + yt = r” 
Draw AD parallel to OO’ and let 0 be the angle 
BAD. Then— 
zı = x — loos. 6 y, =y — Zain. 6 
xt = ＋ cos. 0 y: = y + Usain. 6 
Substituting these values of the co-ordinates in the 
equation and reducing, we have— 


20 (x + d) cos. @ + 2ly sin. 9 = (x + ) 
+ y+ lt— yx 
and 27 (x — d) cos.6 + 2l'y sin. 0 = — (2 d) 
me ai 


From which equations we find— 
CTT) (P+ y+ a+ 4+2 (F - 
ce dz - Urs — Ir" 2 


4ll'd 
; Id) (- + (r-d) (r 
and sin. 0 = Ler-. tite +a) tle ay} 
4l'dy 
Hence, we find the equation to the curve 
tuting these values of cos. 0 and sin. ô in 
tion— 


substi- 
o equa- 


Sin. 20 + cos.26 = 1. 
—MILVERTON. 


47907.]—ProbleminCo-ordinate Geometry. 
—Mr. Smith asks if the equation would not assume 
asimpler form, if the origin were taken at the 
point, where P meets OO’. To find this point, we 
should have to solve the equation. 


(+) B-2a (F + 27) Z + [IId + W (l+) 
— lr? r'] Z + 20d (r' - U =O. 
Where Z is the distance from O (the centre of the 
circle) to the point where P meets OO’. There are 
therefore three such points, and if the general 
values of Z could be found, the complex form, of 
any one of them, when substituted for d in the 
general equation would render that equation still 
less simple. For the particular case, when / = /’ 
and r =r, the equation reduces to the simple form. 


(Z - d) (Z 2d Z4- rl = 
In which Z = d and Z =d V. + * — . The 


first value shows that P meets OO’ in the middle 
point. Although it may not be easy to place the 
origin at the point suggested, yet there are other 
particular forms of the equation jn which one or 
more branches of the curve may pass through the 
origin when placed at the middle point of OO’, for 
when the general equation is reduced it assumes 
the form. 

[Live + ry) + D (z3 + y?) — Ar — BY + % 

[L (1? + 24) +2 Dr + C) = My? 

where A, B, C, &c., are constants. The condition 
that this shall represent a curve passing through 
the origin is 


B = O. 
BatB = l- ) (d! I) er e' r O. 


If in this we assume =, then it results that 
r = r’, which is the particular case already given. 
But we are permitted to make other assumptions 
with reference to / “, r r’, consistent with the 
existence of the equation B = O, and in each case 
the curve will pass through the origin. I had 
made out a number of cases to illustrate this 
point, but I am warned of the length to which 
these replies are extending, and must for the pre- 
sent leave them out. With reference to the last 
question of A. F. Smith, as to how to make the 
looped part of the curve, in the particular case, 
deviate least from a straight line, so as nearly to 
realise Watte’ parallel motion? Since, in the par- 
tioular case, the origin is a double point, through 
which two branches of the curve pass; if at tbat 
point we can bring the branches nearer together, 
the branch in which P moves will possibly be made 
nearer a straight line. Now, each curve is inclined 
to the axis of vat angles whose tangents are 
respectively 
22 — 11 qi 
a a Ss 
— Vand — (, ＋ di- ri, 

The larger this is, the nearer the branches approach, 
and the closeness will depend on making the 
numerator of the above fraction as large as pos- 
sible, and the denominator as small as possible. In 
reply to M. I. C. E.,“ it will, perhaps, be easier to 
trace the curve from its equation, referred to polar 
co-ordinates p and 6, which is as follows :— 


ieee + Dp — Ap cos 9 B)’ 

+ ptsin®§ (Lp + 2D p cos§ + C]? = M? e sin? 6 
Assuming values of § = 0, 30°, 45°, 60°, 90°, we 
shall have equations for determining p, of the third 
and sixth degrees, some of whicb, when supplied 
with numerical coefficients, might be solved ap- 
proximately. I have written out a number of such 
equations, from which a general idea of the curve 


ght line, AP = /, BP = T, the co-ordinates of | might be obtained. To differentiate the equation, 
A and B being 7, 1 and z,, , and those of P: zy. | M. I. C. E.“ would not, I think, find much difficulty 


The origin 


being at C, the middle point of OO’, | in forming it into factors, and 


taking logarithms 


of both sides of the equation, from which the dif- 
ferent coefficient could be easily obtained. Of 
course, nothing definite could be arrived at until 
the equation was supplied with numerical co- 
efficients.— MILVERTON. 


F 55 should have 
sent a sketch. I can only guess at your arrange- 
ment. «s (see sketch), owe the spring you 
mention, one end of which is fixed and connected 
with electro-magnet E, and the other carries a 
platinum contact piece c, which rests on s platinum 


plate fixed to a brass bracket ö. These should 


nearly, but not quite, touch one another. pis the 


from centre of spring, and you 
sheet metal, bent to 3 and 


pendant hangin 
must fix a bit of 


cut with teeth, like a on pendulum, so that the 
teeth catch pendant and push the spring up to 
make contact at ö c, when pendulum passes middle 
point of its beat. If pendulum swings far it will 
ass pendant without pushing spring, but as stroke 
Aiminishes the pendant catches on a, and a fresh 
impulse is given by magnet to pendulum. dis 
armature of magnet. Battery wires are 
to ww. The spring should be fixed eo that pendant 
is a little on one side of pendulum when at rest.— 
GLaTron. 


[47914.]—L.B.8.C. Bngines.—On referring to 
list, I fiud the following differences to above: 
284, Ashburnham : 345, Hurstmonceux, single ex- 

resses ; 232, Buckhurst, terrier; 303, Nios; 304, 

ilan, Grosvenor class. Can ‘‘ Carstairs” o 
with particulars of 10, 12, 20, 32, 34, 37, 41, 42, 
52, 55. 70, 76, 99, 100, 105, 106, 194, 195, 201, 204, 
213, 216, 232, 252, 273, 296, 297, 302, 305, 328, 3H, 
330.—CORIDAEUS. 


1 —M.R. Engines. — Thanks to Camo- 
mile for his corrections. What I have stated 
about the 890 class was obtained from information 
supplied by Mr. Stretton in earlier volumes. The 
numbers and dates I obtained . ob- 
servation of the engines. Camomiſe and 4 
Driver” have included the 134 class in their re- 
plies. These engines are similar to the 890 class in 
their principal dimensions, but, being designed b 
Mr. . I did not include them in the 
class proper, which are of Mr. Kirtley’s ais 
The numbers of the 134 class are: 67—69, | 
132—136, and another. Is ‘‘ Camomile” sure 
Nos. 121 and 122? I saw these engines a few 
weeks ago, and then they were small: double- 
framed coupled engines, with wheels about 5ft. Nin. 
or 6ft. What are the dates of 126—128 and 123? 
What I said about Mr. Johnson's dome and man- 
hole cover applies to No. 148 only. The date u 
1872, and it cannot, therefore, one of Mr. 
Johnson's engines. It is not a “rebuilt.” On 
page 514, Vol. XXX., . Goroatiza ” gave the num- 
bers and size of cylinders of the rebuilt 800 clas 
rebuilt up to 1877. I understand that the engme 
of this class rebuilt after this date have cylinders 
18in. by 26in. I should be glad it Camo- 
mile would inform me as to what became of the 
other Somerset and Dorset engines. Will he also 

ive further 1 of these engines ? Are the 

ames outside or inside? Also, of the Hereford 
and Swansea engines? R. 


[47921.]—Magio Lantern.—You can 
44in. condensers out of colourless plate: 
planos 4 by 0; these, mounted, will be just 
ou want fora Good lantern. If you let me 
ow what kind of front you want to make, I will 
tell you how to make it. A pair of An. 


grind 
two 
whet 


os 
diameter, 3 by 0, will work well, but if you wast 
to make an achromatic combination, let mo know 
in another query. —W. J. LANCASTER. 

[47929.] Ernest's Coil.—If “J. W.“ 
the back volumes of this journal, he will do well to 
study ‘‘Inductorium's”’ letter on 73 of 
Vol. XI.; also the two letters by Mr. J. 
Belfast (page 611 of Vol. XXX., and page 310 of 
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Vol. XXXT.), and the letter by Mr. J. S. Hewitt, 
on page 302 of Vol. XXXI. These letters contain 
exceedingly clear descriptions of coils wound upon 
the disc or vertical method. Nothing is placed 
between the layers of secondary wire, which are so 
narrow that no pair of layers can generate spark 
enough to break through the paraffined silk cover- 
ing. A sectional sketch of the secondary would 
simply show the insulating discs, arranged at 
equal distances upon the ebonite tube, and this 
‘J. W.“ will be able to picture to himself quite 
anil 8 If discs of parafiined paper are used they 
must be carefully fitted to the tube; and I found 
it necessary to cover the bottom of each division or 
Space with a layer of paraffin wax, laid on with a 
camel’s hair brush, and rendered smooth and 
regular by the application of a warm iron wire. 
This prevents the spark from passing underneath 
the partitions at those points where it has a strong 
tendency to do so. “J. W.” will, of course, 
understand that the wire must run in the same 
direction through all the spaces; and to bring this 
about the coil must be turned round in the winding- 
stand at the commencement of each space. A little 
thought on the part of the constructor is, perhaps, 
better than a great deal of elaborate description. 
With regard to the condenser, I am sorry to say I 
cannot put the matter more simply than was done 
on page 598, because the number aud size of the tin- 
foil plates isnot the only element which determines 
the capacity of a condenser. The simplest and 
safest plan is to ascertain by experiments with the 
tinished coil the number of plates which the instru- 
ment requires.—ERNEST, Haverfordwest, Pem. 


(47934.]—Induction Coil Failure.— You have 
done rightin removing one of the layers of primary ; 
three are ample, and you have done right in care- 
fully insulating, but 1 am afraid you have gone 
wrong in the coupling. Now test the primary by 
coupling it directly to the batterics, and see what 
weight the core will lift; if it pulls a small iron 
weight to it, and holds it, then it is right, and 
the other connections are wrong. You must, of 
course, bave acontact breaker: otherwise you will 
get no induced current at all.— W. J. LANCASTER. 


(47935.] — Ventilation of Room. — If the 
querist will introduce u suflicient supply of fresh air 
into his room, below the ceiling, he will find that 
it will drive out the heated air throuch the per- 
forations in the ceilings over the gas-lights. This 
he can test by opening a window. If there bea 
fire burning in the room he will have to provide as 
much air as is carried away by the fire and chim- 
ney—or by the chimney, if there is no fire—before 
any is available for driving out the heated air 
through the ceiling. It will then be all the better 
to carry a wooden-tube up the side of the house, 
as he suggests, and either put a ventilator or not 
on the top. But unless he provides an adequate 
supply of air into his room, neither an ‘ Eclipse ” 
ventilator nor any other kind will produce ‘‘a 
steady up-draught at all times. Provision can 
easily be made for preventing down-draught, if 
necessary, when the inlets are closed. — D. 
CROSSLEY. 


(47938.]—Photography.— Lou can photograph 
easily with my magnesium lamp. This is made in 
the form of a paraboloid, and, consequently, col- 
jects all the light from the wire, and reflects it out 
more like sunshine than an artificial light. With 
it you can take a good negative in one second at a 
cost of less than one farthing. I shall be pleased 
to send you full particulars and a drawing, if you 
would like to make one.—W. J. LANCASTER. 


[47938.] — Photography.—Certainly; but I 
should recommend you to substitute a quick- 
acting portrait-lens for the Ross symmetrical. As 
to the length of ribbon required, so much depends 
upon circumstances, you had better make ove or 
two preliminary trials ; and as to the gas, provided 
no direct light from the flame entered the camera, 
it probably would not matter whether it were lit or 
got. Your other difficulty appears to be so much 
a question of skill, I am afraid nothing but practice 
will enable you to overcome it; but if you will give 
details of development I will endeavour to assist 
you if possible.— W. ROBINSON, Jux. 


[47941.]—Coating for Leather Disc.—I have 
not misunderstood your query: I knew what you 
were at as well as if I had seen your appliance. 
Your leather disc should be coned as well as your 
metal wheel; then you would dispense with the 
wearing that you complain of. There is a con- 
tinual fret going on because your metal wheel on 
the front and back edge is the same diameter, or 
square with line of shaft, and your leather disc is 
the same. The consequence is your vertical 

s is running at the same speed, outer and 
inner edge, the while the position upon the leather 
disc is running faster outside than in, causing a 
continual fret which, if coned, would be avoided.— 
JACK OF ALL TRADES. 


[47947.]—Land Reclamation. — Warping ” 
is the precees of retaining artiticially, by means of 
wattled groins, the sediment deposited by the ebb 
and flow of the tide. Having raised the ground in 


this manner as far as possible, it is inclosed by sea- 
dykes and drained, either by pumps or by a canal 
with flood-gates, which are opened at low water. — 
GLATTON. 


[17948.]—Cold-Air Machinery. In 1880, the 
Bell-Coleman Mechanical Refrigeration Company 
supplied a machine for cooling a large room at 
Sydney. The machine had two compressors, 24in. 
dium. by 3ft. stroke. With 50 revs. per min. the 
air was delivered at over 70° below zero, the air- 
prossure beiug 45lb. Iam unable to give particu- 
ars of horse-power used, &c.—G LATT N. ` 


[47951.] —Wheel-Barometer.— The quantity 
of mercury necessary to fill your tabe will depend 
upon the size of tube. About Alb. ought to fill an 
ordinary tube. See that the tube is quite dry; then 
make a note-paper funnel, with a pin-hole. Put 
this into open leg of tube, and pour mercury through 
it until the short leg is full; then place finger on 
the top of open end, and invert the tube. Shake 
the whole of the mercury over into long leg; then 
fill short leg again, and shake over as before. Con- 
tinue this until the long leg is full ; then puta little 
more into short Jeg, and allow the mercury to fall 
in long leg, and bump against the top several times. 
until all the small bubbles of air have collected at 
the top of the tube; then invert tube, and, by 
gently tapping, get the bubble of air over the bend 
and out of short leg. Put into case and weights 
in position, and set the finger to the rigat height, 
and the barometer will be all right agam.— W. J. 
LANCASTER. 


{[47972.]— Metal-work.—I do not know how 
the cheaper kinds are made, but the best sort is 
made by a sort of dolly,“ which is held inside 
the work, and the metal hammered ontside. Asit 
expands under the hammer, it is made, by skilful 
manipulation, to take the forin desired. — GLAT- 
TON. 


[47972.] — Metal-work.—Comparatively little 
of the metal- work supposed to be genuine repoussé 
is such, much being produced by stamping and by 
electro - deposition. Another means of saving 
labour, and thus cost, is by stamping in a roughly- 
finished cast iron dis (the cost of which is only a 
few shillings), aud afterwards having the surface 
of article touched up by embosser. It would 
occupy too much space to give detailed explanation 
of the process of embossing. I will give a rough 
idea which may be of servico. Supposing you 
require a brass finger or door-plate, en repouse, 
take a piece of shect-brass of required size, thick- 
ness, 1-30in., or thicker, and draw your design 
upon the surface of the metal, the lines of which 
should be traversed with a sharp steel point, to 
prevent obliteration. After you have fixed plate 
upon the pitch block, which is simply a piece of 
wood coated with a mixture of resin and pitch, you 
may po to trace in your design, which is 
done by the aid of the hammer and a small tool 
called a tracer, similar to steel chisel, but having 
its edge slightly convex and very smooth, so thatit 
will lead nicely. Having traversed vour outline, 
you may now proceed with thedetail of yourdesign, 
and next the making, which is done with a punch, 
circular and triangular, or star-shaped, as the case 
may be, and consists of notbing else but a mass of 
small punctures covering the plain surface of the 
metal, and forming a ground for your design. You 
have now to turn your plate upside down upon the 
pitch-block, when you will find the marks of your 
tracer distinctly visible upon the back of the metal. 
The beating, which is the life of the work, is the 
next process, and is done with tools various in 
shape, a balled or round-nosed tool being the 
principal. Much depends upon the modulations in 
the raised parts of the work, and as you cannot 
keep looking at the effects of every blow, it is only 
by continual practice that the process can be suc- 
cersfully carried out. In some cases, where the 
price will allow of it, the work is re-turned on the 
pitch-block,'and more highly burnished in detail. I 
may say that as many as 300 tools are used by some 
em bossers for various classes of work. In the case 
of hollow ware, required to be beaten, the design 
is simply drawn upon the outside, the tracer not 
being used, and the raised parts are thrown up by 
meaus of an instrument called a snarling iron, the 
one end of which is held in a vice, while the 
other end, which has a smooth turned-up 
point, is brought to bear from the inside 
upon the parts to be raised. By a repetition of 
blows varying in sharpness and force upon the 
iron near where held iu the vice, at the same time 
moving the article upon which we are speaking 
about, so as to keep the turned-up point in the 
proper place, the metal can be raised to any reason- 
able required height. The outside has now to be 
operated upon, and to do this the article has to be 
filled with melted pitch, which must, of course, set 
before we can proceed further. The first thing to 
be done is to work upon the outline of your drawing, 
and afterwards the detail of your work, which 
varies according to the class of work required. 
Embossing is a most interesting proo ss, and it 
has often occurred to me that it is quite in the pro- 
vince of the amateur possessing a knowledge of, 


and taste for drawing, to attemptit. The con- 
ventionalised foliage, &c., of ths Mediæval school 
now 80 much in fashion is very simple in treatment, 
aud may be attempted with very few tools. Shall 
be pleased to give “Fal” further information if 
acceptable.—A. FRANCOIS. 


(47982.]—Field-Glass.—The three lenses in 
each evepiece of your tield-giass are of different 
foci. You cannot use the concave eye-lenses for 
photographic purposes, and the object-lens will not 
be of much use, their diameters being much too 
great for their foci. Better get a cheap lens made 
on purpose for photographic work.—W. J. LAN- 
CASTER. 


(47984.]—Dry-Plate Transparencies.—You 
cau use any of the ordinary dry plates, or my 
specially prepared 34 in. by 3jin. plates. Expose 
them behind a thin negative, and develop with 
ferrous oxalate, or pyro ammonia and ammonium 
bromide; then fix, and well wash for some time. 
You can tone with chloride of gold, or with chlo- 
ride of platinum, in the usual way.—W. J. Lan- 
CASTER. 

47985. Measuring Atmospheric Pressure. 
Au ordinary mercurial barometer, fitted with a 
vernier, may be read to 1-lOUth of an inch. A 
water barometer would have a scale about 12 times 
as long, and would, therofore, read to 1-12U0th of 
an inch.—GLATTON. 


47985. Measuring Atmospheric Pressure. 
— You cannot do it under the circumstances you 
mention. The water, I have no doubt, is always 
changing its depth, and to make a water barometer, 
with an oscillating cistern, would be practically 
useless. Better get a rain- water tube, and an iron 
ipe, 25ft. long, with a glass tube in the top, 10ft. 
ee hermetivally sealed; then fill this. But the 
glycerine barometer is even better for gentle fluc- 
tuations of atmospheric pressure.—W. J. Lancas- 
TER. 
[17991.]—Photographic.—You can write the 
name on the bottom of the negative in Indian ink, 
then in tho print the name will appear white. The 
name has, of course, to be written backwards, so 
that it shall print in the right way on the photo. 
The easiest way is to do whut the lads call print the 
name on the negative, thus, Nod. It can be 
easily written, and when printed on photo will, of 
course, read don.“ You will soon become pro- 
ficient with a little care.— W. J. LANCASTER. 


[47992.J}—Commutator for Small Dynamo. 
To MR. LaxcasTER.— You should use blocks of 
ebonite. These can bo sawn and filed up into an 
shape you may want them, and, as you know. wi 
pertectly insulate one part from the other.—W. J. 
LANCASTER. 


[47992.]}—Commutator for Small Dynamo. 
— Around the end of the shaft fix an ebonite ring. 
Screw the metal for commutator on to this ring, 
taking care that the screws do not go through to 
the shaft, their threads being only imbedded in the 
ebonite. See answer to 179037, by Conrad,“ for 
sketch; but modify by making the severance 
between the two commutator plates slightly slante 
ing.—H. STOOKE. 


[17993.] — Manganoiferous Ore.—To Mr. 
BELCHER.—The reason that 44 of CO: equals 43°5 
of MnO, is that (when treated in the manner de- 
scribed) one molecule of Mao, (= 43:5) liberates 
two molecules of CO, (= 4). Iam reckoning b 
the old atomic weights. The reaction of sulphuric 
acid (concent.) on manganese di-oxide and oxalic 
acid is as follows :— 


MnO, + H. C. O. + H:SO, = MnS0, + 2H. 0 
+ 2CQ,. 


With regard to the other query, I meant to have 
said that the quantity thus found x by 50 (because 
you took 2 grammes of the ore, and 2 x 50 = 100) 
equals the percentage of MnO, in the sample, in- 
stead of saying “‘ equals the quantity of MnO, in 
the sample.’’—J. C. BELCHER. 


[47999.] — Electric Locomotive.—To Mz. 
LANCASTER.—The simplest and really most efficient 
motor you can fit to your truck is a rotating cir 
cular one. The motor should be about Sin. long 
and 2in. diameter. It is made of first an iron core 
zin. diameter, with six square ends, or rather having 
six inclined planes round each circumference ; these 
should be so filed up as to rotate j ust inside six iron 
rods, making frame which carries the motor. 
Around the iron core you will wind wirein the 
usual way, and at one end you must have a com- 
mutator with six points of contact. The rotation is 
produced in this way: Close the circuit, and you 
will have an electro-magnet, the ends of the core 
being larger than the bobbin, and forming inclined 
planes will attract, and be attracted by, the iron 
rods forming frame of motor; the electro-magnet 
will rotate until the tops of inclined planes are just 
opposite iron rods, then circuit is broken and joined 
directly after, when another pull takes place, and 
so a continuous rotation is obtained. This rotation 
is conveyed to driving wheel of engine by two 
crown wheels. With such a moter a good speed 
can be obtained.— W. J. LANCASTER. 
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dent, Mr. E. Davies, F. C. S., who delivered an 
address on the Unity of Life.” 


When, by long boiling, all trace of air has 
disa d from water in a steam-boiler, super- 
heating may occur, with the danger of explosion. 
The galvanic action of plates of zinc in the 
liquid, giving hydrogen, should theoretically 
maintain boiling. For tbis they must at least 
be carefull cleansed at short intervals. M. 
Trève thi further action is neceesary in the 
French navy for prevention of explosions, and 
he advises the moderate but continuous injection 
of hot air, or, better, of a non-oxidising gas, 
such as carbonic acid, at the bottom of the 
boiler. This secures more rapid vaporisation, 
better economy of fuel, and greater security. 
The superheating, which may be conceived as a 
kind of sleep of the liquid, is rendered impos- 
sible by the constant arousing referred to. 


In Vienna, some swallows lately built their 
nest in the mouth of a horse—a bronze horse, 
indeed, which is in a galloping attitude. It is 
that of a statue of Archduke Charles, erected in 
1860, before the imperial palace. An Alsatian 
journal states that at Eguichem certain sparrows 
recently chose a pillar-box for their domicile; 
others, at Wattwiller, the wheel of a gun; and 
near Mulhouse, a lark's nest was found under a 
rail. 


We lately referred to a proposal to stir up the 
silt near the mouth of the Micsissippi with a series 
of moving wheels, so thut the current might 
carry it away. At the mouth of the Columbia 
River, the channel recently required deepening. 
A steam collier was moored on the bar, bow up 
stream, the stern at the lower edge of the bar, 
and loaded so that the keel touched the bottom. 
The propeller was set in action, and in eighteen 
hours’ work a channel 1,000ft. long and 100ft. 
wide was deepened from a maximum of 18ft. to 
from 22ft. to 24ft. After finishing the channel 
through that bar, the steamer was to be taken 
to Walker’s Island for a similar work. It may 
be mentioned that the sand of the bar is very 
clean and light, and the current of the river runs 
two miles per hour at ebb, and three at flood 
tide. Mr. Prescott, mansger of the Oregon 
Railway and Navigation Company, speaks 
enthusiastically of the success of the experiment, 
which he regards as having solved the problem 
of keeping the river clear of obstructions, and 
at a nominal cost. 


At a Bavarian exhibition in Niirnburg lately, 
there was shown, from Noell’s waggon manu- 
factory at Wurtzburg, a tram-car which does 
not require switch and siding on meeting another 
car. The car is kept on the rails by means of a 
fifth wheel in front of the others, and catching 
in a groove between the rails. The guide-wheel 
is set in a triangular frame on the fore axle, 
and when the driver raises this the car readily 
leaves the rails, and may be drawn over the 
street-pavement in any direction. Such cars 
have been successfully used in Hamburg and 
Lisbon. Of course, the leaving the rails in- 
volves greater strain for the horses; but thia is 
only temporary, and without serious incon- 
venience. 


Ies Mondcs indicates as a real progress in per- 
fumery the employment of alumina by M. 
Bonamy (Paris) in connection with that art. 
From a medical point of view, pure alumina 
is the most wholesome and beneficial of the sub- 
stances that have been used in perfumery. It 
is not a caustic, like potash and soda, which 
enter into the composition of toilet soaps; but 
it is a neutral, unctuous, inalterable substance, 
sweetening and refreshing the skin. Most 
medical men in Germany now use it as a medica- 
ment. It associates easily with all products of 
pe umery, communicating to them its virtues. 

- Bonamy thus skilfully prepares glycerine, 
toilet vinegar, dentifrices, lotious, cold cream, 
pomade, rice-powder, &c. 


The Electrical Exhibition at Munich, opened 
last month, appears to be a product of large 
enterprise, and presenta many attractive features. 
The building (Crystal Palace) is of oblong, 
cruciform shape. As in the Paris Exhibition, 
the steam-motors are all arranged on one side 
(the southern front of the east wing), and the 
electric machines in the gallery in front. The 
theatre occupies the middle of that wing, and 
the exhibition of paintings that of the other. 
La Lumière Electrique of 9th Sept. gives a view 
and plan of the palace, with a plan of the town. 


for the first time, 


be experimentally lit; locomotives carrying 
electric lights will make trips on the railway 
lines, &c. 


object of an international competition and 
special exbibition projected by the Lower Aus- 
trian Gewerbe-verein in Vienna. 
bronze medals are offered for telescopic dining- 
tublee, folding-tables, card+tables, simple tea- 
tables, writing-tables, toilet-tables, modes of 
connecting top and lege, KO. Applications 
must be made before lat November, and the 
exhibition will be held in the first quarter of 
next year. 


the material of railways, at the Paris Exhibi- 
tion of 1878, states that the six great French 
railway companies required in 1877, for the 
maintenance and repair of their lines, about 
2,563,000 wooden sleepers. 
figure represents 93 sleepors per kilometre, and 
more than 7,000 sleepers per day. Supposing 
that a tree yields, on an average, ten sleepers 


the oak), then, from 1877 till now, more than 
700 fine trees must have been cut down daily 
for the maintenance of the French railway 
ayatem. 
this figure may be expected to have risen to 


is a dancing-car. 
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It ia now stated that the power transmitted from 
a distance will be partly from the Munich Poly- 
technikum, 
distant; but an attempt will also be made to 
utilise through a single telegraph wire the rower 
of the Miesbach, 60km. distant. This experi- 
ment is ea peoted to prove that the coals of the 
Upper Bavarian mines, instead of being brought 
to 


partly from the Hirschau, 5km. 


unioh, may be burnt in place, and their 


power brought to the town by electricity. Inter 
alia, a chapel in the palace will be lit elec- 
trioally, and various methods of (electric) light- 
ing of schoolrooms, and rooms 


which litho- 
graphers, draughtsmen, &c., work, will be 
exhibited. A loud-speaking telephone, shown 
ill enable an entire audience 
in a hall to hear a ooncert piece executed in 


the English café. A telephone will be connected 


with the telegraph line (100km.) to Oberam- 
mergau (for musio, not Passion plays). In several 
separate chambers persons will have an oppor- 
tunity of hearing the operas of the Royal Oourt 
Theatre, the operettas of the theatre in the 
Gärtner Platz, and the concerts in the Colosseum. 
Inthe theatrethe testing of the regulability of the 
incandescent light for different parts of the stage 
(according to Edison’s method) will be of special 
interest. In the agricultural division a complete 
dairy will be worked electrically, and experi- 
ments will be made as to the growth of plante, 
both in the electric light, and where electric 
currents are introduced into the layer of humus. 
The exbibition, it is known, will not be confined 
to the precincts of the palace; the streets will 


Novelties in the construction of tables are the 


Silver and 


A remarkable report, recently published, on 


This enormous 


(this is small for the beech, and too much for 


When the system will be complete, 


1,000 trees a day. To this enormous consump- 


tion of wood has to be added that required for 
maintenance of rolling material, which is 
estimated for 1877 and near years, at about 


140,000 cubic metres of wood on an average, 


per annum. Lastly, it may be expected, that in 


10 or 15 years from 1877, the construction of 


20,000 kilometres of new lines will require the 
supply of about 20 million new sleepers. Thus, 
the reporter has reason for assuming that rail- 
ways must be regarded as the largest consumers 
of the wood of a country. The importance 
attaching to the question of metallic sleepers is 
proved by the above figures. 


One of the most recent novelties on railways 
This was lately arranged on 
the Chicago, Milwaukee, and St. Paul Railway, 
for a company of St. Louis excursionists, who 
engaged in the dance, even when the train was 
running 40 milesan hour. This ball-car was a 
spacious luggage-van, 60ft. long and 15ft. 
broad. The floor was carpeted, the sides 
elegantly painted, and decorated with picturer, 
bannera and garlands. The orchestra was 
composed of eight performers, and refreshments 
were handed round every hour. 


With the current of a Holtz machine, Signor 
Govi has recently been able to decompose water, 
getting, in three minutes, loc. of explosive 
mixture, to set a Froment siren in vibration, 
produce magnetic spectra, get bright sparke 
by interrupting the current with a steel file, 
generate an aro between two emall carbons, and 


' work a Rubmkorff coil and Geissler tube. 


continent, where it was cent 


would appear that recent measures of £ Ari 
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LETTERS TO THE EDITOR. 
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{We donot hold ourselves responsibie for the opinions of 
our correspondents. The Editor respectfully requests that al 
communications should be urawn up as brirsly ae possible.) 

All communications shoud be addressed to the BDITOR of the 
1 Mxcuanio, 31, Tavistock-atreet, Covent-garden, 


All Oheques and Post-ofice Orders to be mada Payable to 
J. Passmore EDWARDS. 


„ % In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 


“ I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in thie 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person er such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to kepa clutter with this little pittance of his, 
will undertake to write the whole body of physicka : a vice 
from whence great inconveniences derive their original,” 
—Hontaigne’s Essays. 


ERRATA—« ARIETIS—LUNAR OYOLES 
—THE DISTANCE OF THE SUN DIA 
DUCED FROM OBSERVATIONS OF 
MARS IN OPPOSITION—FERGUSON'S 
TABLES OF THE MOON — THE EN- 
DOWMENT OF RESEARCH AT THE 
SOCIAL SOIENCE CONGRESS.—A TALE 
OF A COMET—COSMIOAL BISING OF 
LYRA—HERSCHEL’S “OUTLINES OF 
ASTRONOMY” —EQUATION OF EQUAL 
ALTITUDES — LEGENDARY ASTRO- 
NOMY. 

20590. I am sorry to find that your engraver» 
by the omission of four small letters in the upper 
part of Fig. 5 (p. 49) has rendered the context 
quite unintelligible. May I, then, ask for the re- 

roduction of the erroneous portion of that figure 
ere, and beg my readers to insert the missing 


letters from it in the original diagram? I may 
further add that the same engraver would appear 
to have evolved an inverted A from the depths of 
his moral consciousness to the right of the v, which 
appears 
figure. 

sketch. 


at the right hand bottom part of the 
Assuredly this was not in my original 


For another slip I fear that I am myself respon- 


sible, as I seem to have written seven minutes 
on line 43 of column 1, p. 60, when I meant six. As 
a matter of fact, the duration of total phase of the 


1868 eclipse, at the most easterly point of the Indian 
, was about dm. 50s. 
In reply to “J. H. H.” (letter 20541, p. 66), it 

etis tend 


to show that the components of that star are closing 
rather than separating. In 1876°09 Doberck found 
their distance to be 1°52". A year afterwards 
Schiaparelli made it 1:17", while Mr. Seabroke, at 
Rugby, in 1880-05, measured it as 1°14": in 1880 C6, 
0-97"; and in 1880-07, 1:09". That this, however, 
is by no means an easy star to measure is, I think, 
shown by the curiously discrepant results arrived at 
by the long string of observers quoted in Crossley, 
Gledhill, and Wilson’s classical ‘‘ Handbook.” As 
I can myself just divide it at present, at moments 
of the finest vision, with a 44in. object-glass, I 
suspect that the distance might be represented at 
this moment as 1:1” without much chance of error, 
either in defect or excess. 

Apart from the fact that our Editor would most 
assuredly refuse, point blank, to fill several columns 
of the ExdIIsH Mzcuanio with the mere dates of 
New and Full Moons for 19 years! the Metonic 
Cycle of which Bex speaks in query 48011, 

74, would be of no use to him or anybody elbe 
in the prediction of eclipses. It is employed for 
the purpose of fixing the Ecclesiastical Easter, and 
in such use supplies an instructive illustration 
the manner in which a physical phenomenon 
been perverted for the perpetuation of a piece 
monkish foolery. The fact is that “Bex” (like 
a good many other people before him), is 
the Metonic Cycle with the Saros, by the sid 
which eclipses really can be predicted. This was 
discovered by the Chaldæans, and may be t 
explained: 223 Lunations = 6585-324 days, Ms 
18 years + 10 (or 11, according to lesp-year) dsys, 
7h. 4im. Eclipses, of course, only occur when 
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Moon is in, or near, one of her Nodes, and as (from 
the motion of the Node itself) a nodical month, or 
interval of the Moon’s return to the same Node is 
27:212 days, while the average time from one New 
Moon to the next is 29 531 days, it will be seen that 
242 nodical months will only exceed 223 lunations 
by about three-quarters of au hour. Thus, at the 
end of this period, the Sun, the Moon, and the 
Lunar Nodes will all retarn nearly to the same 
position: so that Eclipses will recur in the same 
order and magnitude, but not at the same time of 
day (on account of the odd 7b. 41m.). So that an 
eclipse, visible, say, at Greenwich 18 years ago, 
may not be visible there this year, from its hap- 
pening at a different hour. A period of 669 
Lunations supplies us with an even more accurate 
Saros still. 

It is not very easy to explain to Orion (query 
43010, p. 75) how Mr. Gill made his observations 
at Ascension, without the aid of illustrations; but 
I will do my best to make the matter intelligible. 
Mars being, during bis opposition of 1877, very 
near to the earth, would of course be considerably 
displaced in the sky, by being viewed from two 
stations at, say, the opposite extremities of the 
eerth’s diameter. Thus, referring to Fig. 2 in my 
paper on The Coming Transit of Venus” on p. 1, 
we may call V Mars, and V’ and S, two fixed stars, 
at a (practically) infinite dist:nco. Then while an 
observer at W would see Mars covering the star 
V', another one at E would soe the planet super- 
posed on S: and the measure of the angle EV W 
= VVS, combiued with a knowledge of the dis- 
tance E W, wonld enable us to determine at once 
the lengths of E V or WV. A little consideration 
will, however, show that if the man at W will only 
stand still, the mere rotation of the earth will in 
time bring him to E., and effect the requisite dis- 
placement of Mars in the sky. Of course both the 
earth and Mars will move in the interval, but the 
effects of their motion is so accurately calculable 
that we may consider for our present purpose that 
we have only to deal with the earth’s axial rota- 
tion, and to determine the amouut of that. What 
Mr. Gill did, then, was to meusure, by the aid of a 
heliometer, the distance of Mars, soon after he had 
risen in the East, from certain well determined 
neighbouring stars; and to repeat this observation 
as the planet was approaching the western horizon. 
His mass of observations has been most elaborately 
reduced and discussed, with the result that he 
determines the Solar parallax to be 8°78 , as against 
the value 885 obtained from the observations of 
the transit of Venus in 1874. 

Iam, I am sorry to say, ignorant of Ferguson’s 
table for calculating New and Full Moons, to 
which Virgo“ refers in query 48061 (p. 75). I 
do not possess Ferguson’s book, nor have I access 
to it at the place where I write. Virgo” can, 
however, easily satisfy himself (or herself), as to 
the trustworthiness of these tables, by computing 
from them the times of New or Full Moon for any 
selected month in the present year, and comparing 
the results with those given in your Monthly 
% Astronomical Notes.“ I must, in fairness add, 
that the Lunar Theory has been very greatly im- 
proved indeed since Ferguson's time; and that I 
should hence expect, a priori, that his figures 
would require correction. Certainly those would 
for the minor corrections, if he gives such; of 
which though, I am, of course, ignorant. I know 
of no modern tables of the same kind as Ferguson's 
must (almost certainly) be. 

If I may be pardoned for the employment of a 
not over-refined colloquialism, a certain Mr. Row- 
land Hamilton would seem rather to have “ put 
his foot in it,” in connection with the Endowment 
of Research, at the Social Science Congress at Not- 

inghamon the 22nd ult. His flaming paper, in 
which he gravely propounded the dogma that As 
regarded the endowment of the more special forms 
of research, as more commonly understood. . . 
there was hardly any limit which it was desirable 
to assign to it, &., was very summarily dealt with, 
indeed, by those who succeeded him. Certainly, the 
weighty words of the Kev. J. F. MacCallan, one 
ofthe Honorary Local Seoretaries, and of Mr. 
Walter Wren, the famous Civil Service“ Coach,“ 
deserve all the prominence that reiteration can 
give them. Mr. Macallan held that discovery 
was promoted, not by endowment but by en- 
thusiasm,’’ and that “endowment would give rise 
to jealousy, and would not comport with the 
feelings of scientific men.” Mr. Wren said that 
What they wanted was reward for something 
done, and not payment for something yet to be 
done. This agitation was a new form of alms- 
begging or charity-hunting, and endowment would 
simply open the door to jobbery on the most 
gigantic scale.“ Truly, the impartial outsider 
only to study the list of Scientific cadgers 
and Micawbers of Science, who are alone clamour- 
ing for the Endowment of Research,” to be at 
once convinced that Messra. MucCallan and Wren 
simply spoke the bald and literal truth in the 
remarks they made at the conclusion of Mr. Hamil- 
ton’s foolish paper. (This was, of course, written 
before I saw your own remarks on the same sub- 
ject on p. 87.) 


Concurrently with “C. P. S. 's“ marvellous 
letter to the Scotsman. to which you refer in your 
“ Scientific News,“ on p. 87, comes an intimation 
in that equally marvellous specimen of journalism, 

British larael) that ‘theo next expressly God - ap- 

pointed date marked upon the Great Pyramid was 
August and September, 1882.” Well, August 
has passed and September has practically ended 
(I am writing these lines on Michaelmas-day), 
and nothing has happened yet. J am afraid that 
the Anglo-Israclites will decline to accept the 
Comet as a fulfilment of this particular portion of 
their sermon 1n stone, even should it produce those 
terrific results dimly adumbrated by the Arch- 
Pyramidalist himself. Possibly, though, we shall 
find (not for the first time) that either the Pyramid 
or its interpreters are not absolutely infallible. 
Besides, if nothing does happen it ov7ht to have 
happened—which answers all the purpose. 

Writing this away from home, I cannot go into 
any detail with reference to query 48074 (p. 98) ; 
but I may just say that the nodes of the Equator 
must have travelled between 26° and 27° back- 
wards on the Ecliptic since the time that Ovid 
wrote. Of course, this shifts the place of the 
Celestial Equator upon the sphere of Stars, so that 
the Sun would be in a different constellation at 
present at any given season to that which he occu- 
pied at the beginning of the Christian era. 

“ O. L.“ may read Colenso’s * Arithmetic,” the 
first four and the sixth book of Euclid, Hunter’s 
little book on“ Plane Trigonometry ” in Gleig’s 
School Series, and then Todhunter, both on Plane 
and Spherical Trigonometry, and Ganot's Phy- 
sics,” for his mechanics aud opties. He will then 
be fairly furnished for an attack upon Sir John 
Herschel’s admirable book. He will, however, 
find some portions of it beyond him, after the 
acquisition of this preliminary knowledge; but its 
acquirement will teach him in what direction to 
look for further information. Drow's ‘' Astro- 
nomy,’’ it it be still in print, forms a pleasant in- 
troduction te the ‘‘Outlines’’; but even this pre- 
supposes the possession of some rudimentary mathe- 
matics. 

As I have just said above, I am writing this away 
from home, and have not my XXXIInd volume 
of the ENOLIISR MECHANTO he refers to; but the 
formula given in query 48095, p. 98, by “ Roi ne puis, 
Souza je suis,“ looks like Gauss’s, which I do not 
usa myself. Of course, 3 interval means 
-interval in arc. To find the cosec of Ih. llm. 
might well puzzle the incipient user of trigono- 
metrical tables; but the cosec of its equivalent, 
17° 45, is found at once to be 0 5158934. Time is 
invariably reduced to arc by multiplying by 15. 
Thus 1 hour = 15°, ia = 15, 1 sec. = 159", 
interval . : 
and so on. The 48 hours i of course, a decimal 
to be obtained by performing the division indi- 
cated. In this case, obviously both divisor and 
dividend must be of the same denomination ; so we 
may leave them both in time, there being no object 
in turning them into arc for this purpose. 

t: Spica °’ (query 451-44, p. 99) will tind a large 
amount of information on the subject of legendary 
astronomy in Blake’s “ Astronomical Myths,” pub- 
lished by Macmillan. 

A Fellow ofthe Royal Astronomical Society. 


ASTRONOMICAL. 


{20591.J—I Ax glad to see that . F. R. C. S. 
(letter 20542, No. 913, p. 66 of the Enauisn 
MECHANIC), has found, as myself, that u? Boötis 
has been, during the last season, a much easier 
object than j Corona. Would he kindly say what 
he has been ableto do with this last object, using 
his fall aperture? Iam sorry I have no sketch of 
the star near the annular nebula in Lyra. When 
the moon is no longer an obstacle to looking for faint 
stars, I will try what I can do; but, unfortunately, 
at present, my silver is old, and cannot give that 
fulness of light the mirror is capable of. 

My best thanks to T. E. Espin for his prompt 
answer (letter 20513): I will look at those stars 
again. The tary evening I sent my last letter I 
found a beautiful close double, well-worth looking 
at. Itisnotin the various lists of doubles given 
by Gledhill, nor in Webb's, and it is not marked 
in Proctor's small atlas. Its position, as given by 
my circles, is 20h. 35m. + 40° 6’, mag. ô, 5 and 7 — 
P. 200° — D. 0:7" + bright yellow. It is situated 
between y and v Cygni, nearer y. It is surprising 
that so beautiful an object has not found its place 
in Celestial Objects.“ Last night I looked at 
two stars of the new list of doubles given by Perry. 
B 139 was found not difficult: but I found A Cygni 
not easy at all. It is true the air was fluttering a 
good deal at the time. C. Gaudibert. 


CRULS’ COMET. 


(20592.]—-THE suggestion made by Prof. Lewis 
Boss thatthe comet of M. Cruls is the comet of 
1843 and 1880 is quite possible — perhaps 
probable; although one might have expected 

(the period to have been about fifteen years 


rather than two years. The statement has 
indeed come froma quarter prone to sensational 
utterances (I am in norespect alluding to America). 
The comets of 1813 and 1880 were retrograde, but 
the motion of Cruls’ comet, if the same as that 
seen by Mr. Common, September 17th, was direct. 
This, however, was geocentriv motion, and the 
heliocentric might be retrograde if it were moving 
to perihelion on the 12th. 

t is not easy to say how the comet observed by 
M. Cruls came to be supposed to be Pons’ comet 
of 1812, for that comet has an inclination to the 
ecliptic of about 73°, and its descending mode has 
about 72° of longitude, so that it would as seen 
from the earth, 30° or 40° to the south of the posi- 
tion in which it was seen on Sopt. 11—12 by M. 
Cruls. It would have been a very interesting event 
if the comet had been that of Pons: 

Asregards the entry of a comet into the sun, I 
do not think it would produce any material result 
noticeable by us. 

Various hypotheses have been put forth to account 
for that portion of a comet’s light which is not 
reflected solar light. Prof. Tait’s is, as I haye 
before observed, to me the most reasonable. A 
modification of it is, however, possible, perha 
which may be worth mentioning. The collision, if 
not suflicient to produce incandescence visible from 
the earth, might be sufficient to expel considerable 
portions of the occluded carbo-hydrogens or other 
gases; 80 that the superior layers of the nucleus 
and the coma in totality would consist of the 
expelled gases and a spray of duat-like solid frag- 
ments, the result of innumerable collisions. These 
fragments would be in general moving, roughly 
speaking, with considerable velocities in elli 
having the nucleus-ceutre as the centre or focus of 
the ellipse, according to their position. 

Why, then, may not these fragments become 
incandescent through friction with the expelled 
gases, just as meteors become so in the upper 
regions of the earth’s atmosphere, wherethe medium 
is almost a vacuum. Whether, also, the friction of 
solid fragments moving with a great velocity in a 
gas would produce on the surface of such fragments 
electric charges of sensible potential I am unable 
tosay. If it does, the charges might be expected 
to be all of the same name, but yet of very ditferent 
potentials. Consequently, two continuous frag- 
ments would occasion a mutual discharge. An im- 
mense number of these discharges would be con- 
stantly taking place, which, in their totality, might 
be visible to us as a continuous light whose bright 
lines would be thoee of the medium. The result of 
all these collisions would, of course, be a subsidence 
and absorption of the coma into the nucleus, so that 
the bright lines would tend to become fainter with 
age, were it not that the fragments of the meteor- 
train are continually overtaking the comet at its 
inner surface and being overtaken at its outer sur- 
face, and so keep up the supply of energy. gi 


DYNAMICAL PROBLEM —“ A. B. L's” 
PARADOX, &o. 


[20593.]—I mave read “B. A. s“ letters and 
investigations with much interest, as treating my 
paradox in a somewhat different way from the way 
I looked at it myself, and as the subject has also 
called forth letters from two other correspondents, 
I may as well recur to it. 

Probably G. B. T.” has never seen the curious 
“ balance paradox ia which the two weights can 
beshifted further or nearer the points of support 
of the beams (there are 1 without disturb 
the equilibrium; if not, I will send a sketch. | 
is in one respect analogous to mine, as the strain 
is passed through a fixed point in the beam, cor- 
responding to the axis of the pulley in my 
diagram, 

„B. A.” has answered this correspondent and 
“Scotch Working Mechanic’’ so clearly, that I 
need not add to his remarks. I think, however, 
“B. A.” may like to kaow how the paradox came 
to suggest itself to me, as it was itself the outcome 
of something else. 

ABCD are four tubes fixed in the ring K, 
which ring revolves on the central fixed boss L. 
This boss has a curved passage through it, so that, 
in the position shown, the tubes A and B are placed 
in communication with each other, wliile C and D 
are cut off. 

At the outer end of each tube is a small pair of 
bellows, the movable bourd of which is loaded 
with a certain weight. Now suppose the bellows 
F to be full of water, then the bellows at E will 
open (beingcaused tod» so by the weight attached), 
and in opening will suck up the water out of F, 
being assisted in so doing by the weight on F tend- 
ing to close the latter. 

E being thus filled will descend and take the 
place of F, while H will arrive (closed) at the 
place of E, and the action will be repeated and 
the whole system will revolve continuously. But 
this becomes perpetual motion, and is, therefore, 
absurd. Where, then, is the fallacy? It lies in 
assuming that the weight attached to the bellows 
E can balance two things at once—viz., the water 
that is being sucked up from F to E, and the 
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weight attached to the opposite bellows G. Sup- 
posing such an apparatus constructed, the action 
would commence as described, but as soon as 
the water began to be drawn up from F to E a 

in proportion of the weight on E would be 
neutralised as regards its counterposing action to 


the opposite weight on the bellows, G, and the 
would find for itself a position of equilibriam 
depending on the relative weight of the water as 
compared to the weights attached to the bellows. 
Just in the same way, then, that the weight on E 
can’t do the work of raising the water, and at the 
same time acting as a counterpoise to its opposite 
weight G, so in my balanced-lever paradox, the 
descending weight can't do the work of lifting the 
com hf, and at the same time balancing 


stem 


panion weig 
the weight at the opposite end of the lever. Irre- 
A of any 5 of string tension, &o., 
is forms, I think, the simplest way of looking at 
it, though wanting in the demonstrative accuracy 
of B. A'a” investigation. A. 8. L 


DYNAMICAL PROBLEM. 


5 DID not regard the question of the 
ey 


differs, 
for the superadded weight is practically 3 


and the tension of the string being proportionally 
95 and, by con- 
uence, the end O weighs down. In this respect 
„A. S. L.” and ‘B. A., Cantab” (letters 20558, 
20559, p. 68) are undoubtedly correct. 
G. B. T. 


BOOT AND SHOEMAKING.—I. 


[20595.)—Havina given the general outline of 
tools wanted (see reply 47727), there is one you may 
require if you are going to get up your own uppers, 
that isa lama: Tou can make this of two battens 
of any wood 2hin. wide, or 3in. perhaps would be 
better, 3ft. long and jin. thick; at the one end of 
these glue and screw from the outside a little fillet 
of hard wood, such as birch, beech, or mahogany, 
letting it project over the end a quarter of an Inok, 
a piece lin. wide and jin. thick. When this is done, 
stand these two ends fillet to fillet uppermost, and 
thus form the mouth of clams ; screw the tail ends 
together ; the top parts and side fillets should be 
chamfered off from the outside. This will furnish 
you with a vice or clams to hold your uppers in, to 
stab or close, stab or stitch lace hole linings in or 
i a and counters, and around the tops. 
Now the question is, do you want a fashionable 
boat or shoe, or one for comfort? I think I hear 
most of you say comfort. Well, then, to proceed. 
Some of you have a washing-day, and know what 
a blue-bag means; if not, get at the grocer’s or 
oil-shop a ball of stone - blue; tie it up in a flannel, 
aud soak it in water until soft; take it out and 
squeeze it. and wherever you dab it it will leave a 
mark. Well, being thus armed, strip your foot 
and place a piece of sugar-paper upon the ground. 
Now turn your foot-sole up and dab it with the 
blue-bag pretty wet, and trausfer your foot to 
the sugar-paper, and you will have a print 
resembliog Fig. 1, with the exception of the line. 
This you must put around it to the best of your 


Hg. 2 which is no very difficult matter. Draw a line with ink down the centre of instep to 


a is an ordis 
Please fancy a foot, as it 1 spare me 
another illustration; and I might not be 
understandings, &c., &c., you know—and I might 
have cause to blush. Now, to take measurement, 
bale will require a size-stick—cost ls. Take the 
ength from heel to toe easy: compare that with 
the length given upon paper. Note.—I have given 
the left foot because the majority of the genus homo 
have left foot largest; and if you measure the right 
foot you are very likely to make a misfit. It isa fact. 
Having taken the length—not less than two sizes 
longer should be allowed for the last, but this 
should be full rather than bare—that is, from A 
to B; now take an inch tape, and measure around 
the joint C and D. Mark that down in your 
pocket-book, so as to refer to. The same EF 


instep; the same G H for heel, and instep, and I J. 
This completes the measurement, unless for welliug- 
tons or ladies’ knickerbockers, when—well, then, 
you proceed to where you want them to reach; but 
in wellingtons it is rarely that the top exceeds the 
measurement round heel. I have seen instances 
where it has, but very rare. With these dimen- 
sions, and the paper pattern cut out, go to a last- 
maker's or leather-cutter’s, and get a pair of lasts 
—cost from 28. to 2s. 6d. Let your principal study 
be the snapo and tread of bottom and length. The 
other can be reduced with a rasp if too large; if 
too thin, can be best made up with instep leathers. 
As the generality of lasts wìll run long, according 
to the tread you require, you can cut a piece off 
the toe, and get what you require. In some shops 
you will ran against some old shop-keepers that 
they will be de to get shut of—called, in some 
instances, full last or old comfortables, &c. Got 
these two sizes longer than the foot mea- 
sure; or if too Jong, shorten to that bare, 
and make up with a stout heel-pin; the advantage 
of this isin repairs. Make up with the heel-pin 
on, and if this is taken off you can use the same last 
for repairs with safety, or otherwise you cannot get 
the same last in without tearing your old comfort- 
ables all to pieces. and it does not mar the last for 
making. Now, I like a strip of cartridge paper 


ary block men's last. centre of toe, and centre of sole to heel. Now take 


a strip of cartridge paper ; if you have to take the 


od at | measurement of the foot for upper, see Fig. 3, cut 


the end as at A; this is the gaupe- point end. Pass 
over and around the joints of foot, and at the 
junction snip a little and turn down, see J. Take 
the same for instep, tear and turn down, see J, tske 
the same at heel, tear and turn down, take the leg 
or ankle, tear and turn down. Having done so, 

double your paper to those respective notches. and 

test your last from centre of top to sole, end ser 
what you require upon last to fit up to the size 
required. Instep leathers can be purchased for 
that purpose, but if not comeatable, proceed to 
make them as follows. Get some hard shanks of 
crop, four pieces about the size of your hand, and 
well wet them, and stretch them well with the 
pincers, and tap them lightly with the hammer upon 
the lap iron upon the flesh side; lay them out flat 
upon a board, and cut them ont about the shape of 
Fig. 4, and skive the edges thin all round. With 
the exception of the square end, asshown by dotted 
lines, for shape, and thickness, and length, you 
must use your own judgment until you have got 
packing enough to measure full to measurement ; 
when you have, put a tack in just below the block 
in front to hold them there while you take 
measurement for the cutting out your uppers. 
Now for the first patterns. I will give you thoee 
that require least trouble and least work; neverthe- 
less, the most durable and comfortable, and, there- 
fore, will amply repay for any other drawback, if 
there is any. I designed them and made them 
some forty years ago, and would wear nothing else 
if I could make them now. I have a pair as 
slippers, same as Fig. 6, that bave been kicking 
about this eleven years, the last pair I ever 
attempted to make, when I met with an accident 
which spoiit my shoemaking. There are no seams 
to interfere with pet corns or bunions; old ladies 
liked them made of lasting and sealskin, or Cor- 
dovan, and old gents of Pannus corium, buckskin, 
and seal, as well as French calf, which is next to 
buckskin for wear. Sealskin I have not seen in 
the market for years the same as I used to get it. 

but Pannus corium I see is still advertised. Fig. 5 

is an ankle or half-boot, more generally known as 
Balmorals, or lace-ups. Fig. 6 as low shoe ties. 

but more properly speaking Oxonians, and, I 
believe. as nice a shoe as can be worn, more 
especially in summer or indoors, as slippers, to my 
fancy, for outdoor amusements upon lawn. Xc., 
&o. Jack of All Trades. 


SELENOGRAPHICAL, 


(20596.]—Turovcn the kindness of Dr. J. 
Schmidt, of Athens, the Prussian Government has 
presented me with a copy of the Charte der Gebirge 


des Mondes with ths Text- bock, by that cele- 
brated selenographer. I am, therefore, able to 
send ycu an outline of a region between Aristarchus 
and Marius, where on May 10, 1862, Schmidt found 
a serpentine rill, not. seen, I believe, by any other 
observer until the present time. On Sept. 23, 1882. 
at 9.30 p.m., I saw it myself for the first time, and 


for measure—i.e., old style, and will give you a | can, therefore, confirm the existence of this diffi- 
sketch how to proceed when you have your last. cult object. 1 ona the portion running east of 
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cratere C and B much more easy than the rest of | of 11 by zin. plank 3ft. long, A A; it need not | the lathe are screwed together where they cross. 
the rill ranning north-east towards p. The air | even be planed; it is supported on four legs, BB BB, Altogether this forms a most steady bench 2ö5in. 
was fluttering a good deal at the time. I believe each pair being crossed and screwed together | from the ground to its top; but this is intended for 
this object would be comparatively easy if the moon | at their crossings to steady them sideways; and la tall stool 22in. high, to be used to sit on when 
was high and the ai? good. C. Gaudibert. 


VEGETARIANISM. 


[20597.]— Youn vegetarian readers may perhaps 
be interested by the following facts respecting man’s 
adaptation for vegetable diet :— 

Man belongs to that class which is termed by 
naturalists gregariors, and like all other animals of 
that kind is naturally frugivorous. Nor does this 
assumption rest on the aualogy observable between 
man and otber gregarious species alone, for it is 
supported by theounstruction of his nutritive organs. 
Carnivorous species possess teeth peculiarly formed 
for the tearing and masticating ot flesh food. The 
canine teeth are sharp, largely developed, and 
curved ; as are also the incisors. The molars, or 
rather the tecth which take the place of molars, are 
edged and sharp, and close side by side like a pair 
of shears, or sciesora. Thus we see that this dentile 
apparatus is well adapted to tearing aud cutting the 
flesh before it pasaes into the stomach. 

On the other band, the teeth of frugivorous ani- 
mals consist of incisors and molars. It is true tbat 
the canine teeth exist; but they are not sufficiently 
developed to distinguish them from incisors, as in 
the carnivorous species. The molars are nearly flat 
at the end, and come into direct contact like two 
willing-stones, and are caused, by a small lateral 

motion, to grind the food that passes between them. 
It will be seen that this operation is all that is re- 
quired for the mastication of vegetable, but not 
auimal food. 

A drawing of the jaw of the carnivorous species is 
given herewith. 

Au one will discover that the last description of 
dentile apparatus is synonymous with the human 
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teeth. As far as they area guide to man's proper 
food, no other conclusion should be arrived at than 
that they are intended for the mastication of veget- 
able food, and that man should be frugivorous. 
This evidence is not alone ; for if we examine the 
digestive apparatus, we find there similar evidence : 
or, I should say, evidence supporting the samé end. 
In the carnivorous species the intestine is only about 
three or four times the length of the body, through 
which the food pesses; but in the herbivorous classes 
it is not unfrequently ten or twelve times the length 
of the body. In the sheep the intestine is actually 
2S times the length of the body! Thus we see 
‘that the human intestine, like the testh, is suited to 
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vegetable alimen’, seciug that it has a length in 2 e 
proportion to the body | corresponding 1 other OFC plien e 
trugivorous species. ow then is it that man is CIPA ,, a, vy 
omnivorous? The answer is evident. We cannot — 1 . UAF 


eat animal food unless it is cooked; and even then = — &= . a 

it is not his natural, or would appear not to be bis RS py 

natural, food. According to the Divine Book the EER sk fis . i % 

early inhabitants of the world ate of the fruits of the eee eee 
only, and not of the flesh until God issued the 

fiat, ‘‘ Every moving thing that liveth shall be meat . 

for you.” Man, however, appears to have been 

created as a vegetarian. The fiat was accompanied 

by an order to bleed the animal ; but nothing is said 

about the cooking, and no one can repudiate the FIG.. 


greater applicability of our organs to vegetable food. 5—: E 
Of course, it must be assumed that our forerunners 6 asma S eee 


discovered at once that the food must be cooked to Elen! tl N 
be efficacious and digestible ! H. Stooke. — e 
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GRINDING AND POLISHING GLASS 


SPECULA. ee eS 
(20598.}—Tue machine that I am about to de- i Lee AOS PRO) 
scrabe is constructed to make specula up to 12in. 2 ES a, 


diameter, which is, I presume, the limit of most 
amateur’s ideas. I have attempted to make it as 
simply as possible, and out of materials that 
amateure can easily get. I bave not sought 
eluborate finish; but great oarefulness in all the 
important parte, and to the importance of this I 
would direct the attention of the amateur in his 
makiug of the machine. Fig. 1 is intended to show 
the general construction of the machine, with a to steady them lengthways there are four laths, 
6m. speculum on it, the making of which I abali | lia. by żin., such as slates are put on the roofs of 
dercribe as an example of how specula are houses with; each lath extends from the lower end 
worked. The foundation of the machine is a piece | of one leg to the upper end of the opposite leg; 


,, 
a eb 


working; if the amateur wishes to use a chair, 
let him make the top of the bench as much 
lower than 2din. as his chair is lower 
than 22in., and it will then be a convenient 
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height. The stool is best placed in front of the | piece of wood with a brass tube cemented into | nary way, the tin is soldered into the nick, the 
machine ina line with G SG, Fig. 3. Fig. 2 is a it in this way. I bored the hole in N, so as corners rounded off, and thus a very useful fiy- 


section to scale of the plank and the working parts 
of the machine, in a line passing through the centre 
of the plank; the dotted lines represent the parts 
behind this line, so as to give a better idea to the 
amateur of the whole. Fig. 3 is a ground-plan of 
the plank and the working parts of it; it is with 
Fig. 2 on the scale of lin. for a foot, and the same 
letters refer to the same parts in all three figures. 
The speculam C is supported on a system of 
triangles and levers, which I shall describe fully 
hereafter, and in a circular trough, D, which just 
slips inside the three angle pieces E E E. which 
will be understood by reference to Vol. XXXIV., 
p. 67, and I may add the horizontal part of these 
three angle-pieces are let flush into, and screwed to 
the block F, which may be of any shape, so that it 
is thick enough to raise the face of the speculum to 
within jin. of the top of the guide-bars G G, seen in 
dotted lines in Fig. 2; this block, F, allows space 
to accommodate any thickness of speculum up 
12in. diameter. The height from the top of the 
plank A A to the top of the guide-bars is Cain. in 
my machine. These guide-bars are in my machine 
simply laths lin. by jin., planed; perhaps a little 
stronger would be better for larger specula. The 
tops of the angle-pieces E E are ; below the top of 
the speculum, so as just to allow the polisher 
to miss them; the three screws that tighten the 
string that holds the speculum in its place are 
a little over Jin. diameter, the three nuts that push 
them outwards are about lin. diameter, and round, 
they are turned so as to force out the screws by a 
pair of plicrs, the holes in the tops of the angle 
pieces E EE are as bigh as they can be without 
carrying the edges of the nuts above the tops of 
the angle- pieces, which are made out of fin. by 
jin. iron; their horizontal parts extend to within 
abant lin. of the centre of the block F; the inside 
of the perpendicular part of these angle-pieces are 
about “in. from the outside of the speculum. The 
trough D is of sheet-zinc, and is as large as the 
inside of the avgle-pieces E E will allow, and in 
height so as just to come under the three screws 
that tighten the string that holds the specalum in 
position ; the trough has a piece of lin. broad tape 
wrapped round it, and sewed together at its ends. 
The necessity for the trough and tape I shall ex- 
plain further on. Their use is to contain water 
and expose a large evaporating surface, so that the 
under side of the speculum may be kept at the 
aame, or as nearly as possible the same, tempera- 
ture as the wet top of the speculum. I have now 
got as far down as the block F, which is screwed 
on to the face - plate H, which is, in my 
machine, of iron, jin. thick and 10jin. dia- 
meter; a groove is turned in its edge, and 
it is tapped in the centre to receive the jiu. screw 
of the mandrel I. This face-plate may be of 
hard wood, provided it is well, i.e., tightly, screwed 
on to the mandrel [; of course, if of wood, it ought 
to de from lin. to liin. thick. The mandrel! is 
taper, as shown, where it fits into the foundation- 
plate J, which has a taper hole turned in it to fit 
the taper of the mandrel I; this may be ground in 
with a little emery, though no great amount of 
work need be bestowed upon it, as the motion is 
very slow. This plate, J, is iron in my machine, 
but may be of hard wood, lin. thick, with a piece 
of iron let in to receive the taper hole; a taper hole 
in the hard wood, extending about jin. from its 
top, would do very well. Of course, an inch-thick 
would take up more room than jin. iron, but the 
guide- bars could be put lin. higher to allow for the 
extra zin. of the wood face-plate H, and the extra 
jin. in the wood-plate J. To the underside of J is 
screwed the bracket K, which has a jin. screw L, 
tightly fitting into it. The head of this screw is 
countersunk, to receive the pointed end of the 
mandrel I; by raising this screw L, or lowering it, 
the taper part of the mandrel can be made to fit 
without shake, and yet move easily in the taper 
hole in the plate J; this makes a good fit, und 
allows the shake from the wear to be taken out 
instantly, and all is made without any great skill 
in fitting. There is, of course, a hole cut in the 

lank to let K through, which rests against the 
eft- hand end of the hole; since the gut, 
which passes round H is always pulling to the 
left; the plank is cut away on its face, as shown, 
to receive the ends of the bracket K, so as to allow 
the 3 to rest on the upper surface of the 
plank ; there are three screws (two only are seen) 
passing through J near its edge, and equidistant 
from one auother, whose pointe press on the plank, 
and enable it to be se so as to be adjusted to 
the exact height, and to be thrown level; the 
weight of the whole is sufficient to keop all in 
place. The width of the hole in the plauk is such 
as to allow the speculum to be put full tin. on one 
side of the centre of the polisher for experimenting. 
The gut from the face-plute H passos round a 
small pulley near M, which has attached to it the 
grooved wheel M, both of which are of wood; the 
gut from this wheel M paares round tho pulley N, 
Where there are several grooves turned to form 
pulleys different heights, 40 as to allow the gut to 
go between the plates H and J; N is a hollow 


just to receive the tube (which is 3in. internal 
diameter). I then put some bits of shellac into 
the hole, aad melted it round the sides 
with a zin. round iron heated, but not 
too hot, so as to burn the shellac. I 
then put the tube on the hot iron, and 
rubbed it all over with shellac, and then inserted 
it into the hole in N, and forced it in place, the 
hot iron keeping all hot. I had, of course, to heat 
the iron several times. I think I used two pieces 
of iron—one to heat while the other was in use. 
The end of the brass tube is plugged up lightly, 80 
as to prevent the shellac getting into it during the 
insertion. I allowed all to cool, and then turned 
the iron shaft that it had to revolve on, being 
careful to make it smooth and a good—i.e., rather 
tight—fit: it will wear all right. I then turned 
the wood, N, on it. This was the way I made M 
and O also: though I really believe both M and O 
would do without the brass tube, if they had 
smooth and parallel holes in the wood. On the 
top of N is glued a piece of wood, P. I made it 
oval to try an experiment; but any shape will do. 
It is simply to carry a flat piece of lin. by jin. 
iron, about Gin. long, screwed on its face. This 
iron is to carry the turned upright pin, Q, which 
has a piece of brass tube fitting it. To the lower 
half of this tube a large—i.e., l:in. in square 
—nut is soft-soldered by first beiug turned out 
to fit the outside of the tube, and then the 
nut and the tube, after being filed bright, 
heated, and with soldering solution and soft 
solder (half-lead and half-tin) soldered to- 
gether. On the top of the two opposite corners 
of this nut are put two 3-16iu. pins, about zin. 
projectiug, and over these fit the two holes in the 
end of the connecting rod S, so that the nut is 
kept from turning round, as the handle T makes 
the whole from Q to N revolve. This handle turns 
on the upright pin shown, and has a projecting 
ring put on to it for the hand to rest on while 
turning it. The bar to which the handle pin is 
screwed has several tapped holes to allow the 
handle pin to be put at auy distauce from the centre 
of N, for a Gin. speculum—Ajin. I find to be the 
best. The direction the handle is turned in is shown 
by the arrow in Fig. 3. The piece on which R 
rests is screwed by a series of holes to any distance 
from the centre of N, and so any length of straight 
stroke can be given to the speculum.. The polisher 
U is moved by a ring V, which is about zin. thick 
and about żin. wide; it need not be turned, but is 
about jin. larger in internal diameter than the 
outside of the polisher. It has a piece of iron, W, 
zin. thick screwed or riveted on to its upper side; 
this W has a stud on its under side going into the 
cross-piece X X by a hole that just fits it, and 
allows the ring to move from side to side on it as a 
centre, and thus the side motion is provided for. 
On the upper part of the piece W is screwed 
or riveted a slightly taper pin, Y, about Jin. long, 
and } or a little more in dancar. on this taper 
pin fits the taper hole in the piece, Z, wbich is iu. 
square, and screwed to S by two screws (seen on 
each side of the letter G in Fig. 2), through long 
slotted holes in S, so as to allow the distance 
between the centre of the tiog and the crank-pin, 
Q, to be varied for experimenting, so that the 
polisher can be carried further over the edge of the 
speculum on one side than on the other, if needed. 
he other side of the ring has a piece, a, riveted or 
screwed to its upper side; this slides in a piece of 
hoop-iron, 4, that is bent up at each end about jin., 
and made just to fit it. This piece of bent up 
hoop-iron has a hole in its centre, countersunk 80 
that it will take the head of a wood screw flush ; 
this wood screw is screwed into the top of O, which 
has a number of holes at different distances from 
its centre to receive the screw, which is just 
screwed down tight enough to allow the piece 4 to 
turn without shake; thus, as O turns round, being 
driven by the gut from M, on the wheel at the 
bottom of O, the piece, J, is carried from side to 
side, which carries the hoop-iron, and with it the 
ring, V, from side to side; thus the side motion is 
obtained. I have something to say in the future 
as to the side motion, in the way of denouncing 
its indiscriminate use as a cure for rings, 
&c., on the face of the speculum, which rings, &c., 
ought to be dealt with at their source, and not 
when they have produced their evil effects ;—but 
this, when I treat of the theory and the practical 
working of the specula. In O is a screw (shown in 
Fig. 2), to clamp it in any placo when the side- 
motion is not being used, and the gut from M 
taken off from the wheel below O. At the bottom 
of the hole in which this clamping-screw works, is 
a piece of brasa wire about Jin. long, flat at the 
eud against the upright centre pin, and counter- 
sunk with the point of a drill at the other end: 
this is to receive the point of the wood ecrew , ee 
the centre pin on which O revolves is not damage 
when O is clamped by the screw. This fly-screw 
is made out of a wood screw, with a bit ~ one 
plate, lin. square, doubled, and its queer Pe ee 
the nick of the screw, which was ean 9 di- 
scrowdriver when the scrow is used in the or 


screw for wood is made that answers every pur- 
pose. Iam indebted to, and wish here to publicly 
thank an old correspondent “ A.J. S.,“ for this 
good idea. I saw itin the stand of his Sterling 
Silver Newtonian Reflector, in which he 
ingeniously and largely uses it. I utilise this 
handy contrivance in four other places in the 
machine. The cross piece XX is bent down at 
the ends, and screwed to the two slide-pieces cc, 
that slide outside the guide-bars G G; at the ends 
of c c, are screwed to their top two pieces of sheet 
iron, and extending over the guide- bars to keep c 
from falling below the top of the guide-bars, and at 
each end on their inside are glued pieces of wood 
about zin. thick, and about lin. long, so as to 
allow the turn-down ends of thecross-piece X X to 
clear the outside of the guide-bars G G. The small 
space thus formed between the guide-bars and the 
sliding bars is too small to be represented to scale 
in Fig. 3 it must be understood. Before leaving 
the working parts, I may add that under M, O, 
and N are washers made of din. thick iron, on 
which the shoulders of the upright turned shafts or 
pins rest, and are ciamped by the nuts and washers 
seen under the plank A A, Fig. 2. Under O there 
is a block of wood seen: this is simply to raise O to 
its proper height. I think all the rest of the 
working parts will be understood from the figures, 
and will be seen to be of comparatively easy con- 
struction, As tothe rate of tho revolving parts, 
compared with the handle T, I find the following 
to answer well: M revolves once to 64 revolations 
of the handle, O once to 28 of the handle, and the 
face-plate H once to 35, when its gut is on the 
large pulley near M, and once to 50 of the handle 
when the gut is on the smaller pulley near M. I 
use the 50 pulley generally. I have a very deep 
groove in N, which allows me the very slow motion 
of the specalum of 75 turns of the haudle to one of 
the speculum ; but this I consider too slow, and the 
amateur need not go to the trouble to make it. 

In wy next letter I shall take up the polisher and 
ring and rollers that make up the space between 
the ring and polisher, and perhaps may get as far 
as the balancing. To understand the principles 
and laws belonging to these is very important. 
shall then use Pigs. 4, 5, 6, aud 7. 

: H. A. Wassell. 

Addenbrook Villa, Love-lane, Stourbridge. 


THE ELECTRO-MAGNETIO UNIT OF 
POWER 


(20599.] —* MILVERTON ” (letter 20573, page §9) 
has evidently not yet got to the bottom of the 
absolute system of measurement. The Watt’ 
is not estimated to be 107 C.G.S. units of power, 
but is the name proposed to be given to that 
quantity. The volt being 10° C.G.S. units of 
electro-motive force, and the coulomb being 
107! C.G.S. units of electric quantity, the product 
of the two (which is the mechanical energy of à 
coulomb transferred through a conductor under an 
electromotive force of one volt) is 107 C.G.S. units 
of energy—that is, 10’ ergs. The ampere being 
one coulomb per second, the product of one volt by 
one ampère is similarly 10’ C. G.S. units of power, 
or, as it is now proposed to call it, one Watt.’ 

To come to the point where Milverton ™ bas 
gone astray, the English horse-power is, as he says, 
746 by 10 C.G.S. units of power, or 746 Watts, 
and the French H.P. is 75 kilogrammetres per 
second; but the latter is not the same thing a8 
750 by 10' centimetre-gramme second units. In 
the first place, the kilogrammetre of energy islike 
the foot- pound, uot an absolute unit, but a gravi- 
tational unit, its value varying according to the 
intensity of gravitational force at the place. It is 
g times as large as the absolute kilogramme-motre 
second unit of energy, and therefore to con, 
vert it into the latter unita it must be multiplied 
by 9, that is by 9°81 metres per second. Hence >? 
kilogrammetres of energy are equal to about 736 
kilogramme-metre second units of energy, 80 
similarly 75 kilozrammetres per second of power 
are equal to about 736 K. M. S. uuits of pan, 
Secondly, if ‘Milverton’ will study the theory o 
dimemeions of units, he will find that the dimen- 
sions of the unit of power (energy per second, oF 
rate of doing work) are LMT , and that, in 
changing a quantity from one system of units to 
another, as he wishes to do in this case, the 
numerical valua of the quantity varies inversely, 
not simply as the fundamental units which we 
change, but also in the ratio of the exponents which 
they possess in the dimensional part of the quantity. 
Thus, when we conWert a quantity of the dimen- 
sions LMT 3, as above, from K.M.S. units inio 
C.G.S. units, M bei;ag decreased 1,000-fold, and 
being decreased 1(40-fold; the numerical 190005 
the quantity is cyorrespondingly increased l, ; 
fold on account of M, and 10,000-fold on aocoun 
of L?. Finally, therefore, one French horse- powa 
is equal to 736 ax 107 C.G.S. umts of power, or 
736 Watts. 3 oh 

It may pro fve convenient to have a distinct ae 
for the elect: -magnetic unit of power; but, to my 


Ocr. 6, 1883. 
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mind, the terms volt-coulomb, and volt-ampère 
express the electro-magnetic units of energy and 
power respectively, equally well, and have the 
advantage that they also indicate their origin. 

H. G. Moberly. 


“A GLIMPSE THROUGH THE 
CORRIDORS OF TIME.” 


20600. ]—INx reply to“ Interest’ (letter 20575, 
p. 90), I would say I believe I called attention (in 
the letter to which he refers) to his quotation, or 
use, of the word ‘‘diminishing,'’ where it should 
have been increasing.“ Now, again, will he, in 
his last letter, use the words, ‘‘the diurnal period 
will become slower most rapidly,” instead of the 
words he uses, the diurnal period will be slowest.” 
The present friction of the tides is increasing the 
diurnal period, this will drive the moon further 
away, into a larger orbit (und, therefore, longer 
period of revolution). The moon receding, tides 
will diminish, friction of tides, therefore, dimi- 
nishing, and their retarding effect on the diurnal 
iod also diminishing. That is to say, as the 
jurnal period is increased by the tides, the de- 
creasing tides cause the rate of this increase to di- 
minish. Interest appears only to have con- 
sidered the changes, and not the changes in the rates 
of these changes. I believe his difficulty lies here. 
Ishall be glad to help him farther if necessary. 
Paugul. 


THE BERLINER VIOLIN. 


2060 l.] —I HAVE received the finished instru- 
ment, which, in my opinion, is very effective indeed. 
It is an ordinary cheap violin, with the exception 
of the belly, which Mr. Berliner hus replaced with 
one made by himself, and which, he says, only 
differs from the original in being the same thickness 
throughout instead of being graduated. There is 
also a great improvement undoubtediy caused by a 
steel band or tensivn-bar, which is attached to the 
resonator or string-carrier, and passing through the 
breast under the fiuger-board passes round a pin 
situated in a block glued to the iuside of the back. 
This block is simply a carrier for the steel baud, 
which then is continued to the end of the violin 
(inside) and comes out at the button-hole where the 
tail pee used to be hung. At tho end of the steel 
band or tension-bur is a screw length and nut, 
which can be gradually screwed tight aud so hold 
the resonator down and apply tension to the back 
or larger end of the violin. ‘This, I think, is what 
Mr. Schucht contended was necessary, and I must sy 
it has produced good results, not only in the above 
first-class instrument. but in two other violina to 
which it has been applied. One of these was injured 
in transit, which I managed to put together j ust to 

ove the case; the other has the thickness of wood 
in the middle of the soundboard, and though 
sounding well has not the power of the plainer in- 
strument. Mind, I am only stating what is the 
fact, but no doubt the better the wood the finer will 
be the result. 1 intend thinking over tbis matter 
of tension. In the way of patents I read a 
curious idea thus: The inventor immerses the 
eounding-boards in a tauk of urine for a month, 
until they are thoroughly soaked with the sults, 
they are then slowly dried in an oven of low tem- 

rature, and when dry they are ready for use.” 
this been proved, I wonder, and with what 
resulta— perhaps there is something in it that I 
have no notion of, if any of “ours” kuow. please 
tell? The date of said patent, Oct. 16, 1867. 
Fiddler. 


LEGAL REPLIES. 


[20602.]— Hovse—EsecrmMent (48077).—If house 
waa let at a rent payable at stated times, of course, 
the landlord can distrain upon the tenant’s gocds for 
all arrears. The question docs not state the most 
important points as to what was the letting, and 
what notice to quit he has given. If that notice 
was sufficient in time, and was served upon the 
tenant, no witness is necessary, and should the 
tenant refuse to quit upon the expiration of that 
notice, the landlord can bring an action of eject- 
ment against him in the County Court, and upon 
proof of these facts he would get an order for 
possession of the premises. 


RENT—ASsSESSMENT (48088).— The assessment of 
property is always according to its value, and it 
may thus be higher than ita rental. The rent paid 
is not conclusive of the value, though it is certainly 
a strong point of presumption. But as the letting 
value of the farm has gone down, it would be as 
well for the present tenant to appeal against the 
aasesament, aud upon proof of the rent he paid, and 
any other facts showing that its value had de- 
preciated, this would probably be reduced. 


NursancE—ApDJointInc House (48004).—There 
can, as a rule and independently of contract, be no 
remedy for a private annoyance, unless it is also a 
public nuisance; and I do not think the fried-fish- 
shop would legally come within this term. 
In leases of new streets or rows, it 


adjoining shall be let to any such a trade; 
but I presume this is not so here. Unless the 

uerist can get his neighbour’s landlord or the 

echolder to interfere, I do not see that he has 
any remedy, though the loss is doubtless serious. 
But he might as well apply to the sanitary authori- 
ties, and see if anything can be done in that direc- 
tion; but I cannot advise him to rush into an 
action. 

WILT.— Issuz (48100).—It is certain that 
‘tissue,’ as a technical and legal term, includes 
grandchildren. But, on the other hand, it has 
been held that this meaning must be qualified if 
the testator only meant “ children, though he 
used the word issue.“ It seems that in the will 
both expressions are used ; and it would, therefore, 
appear as if the testator must be taken to have 
known the difference, and to have meant that C.’s 
grandchildren should share when he employed the 
word issue.“ I could judge better by reading 
the whole will and hearing all the facts; but at 

resent, I think the grandchildren are right. But 
if the parties like, they can quickly and cheaply 
obtain a construction of the will by taking proper 
proceedings in the Chancery Division. 


Married Woman’s Property Acr (48104).— 
The new statute cannot in any way affect existing 
settlements, which are expressly exempted from its 
operation ; and, indeed, it would be very strange 
if a statute were to set aside the deliberate deeds 
of individuals agreed to before it was passed or 
proposed; nor will the Act prevent settlements 
being made for the future. 


LANxD Tax—DeEpvuction (48119).—Where the 
tenant agrees to pay ull rates and taxes except 
property tax, I do not see that Jand tax is included 
in the exception. Certuinly land tax must be de- 
ducted from the next quarter's rent that becomes 
due after it has been paid. If the querist means 
land tax which has accrued due since the agreement 
ran out, he can deduct it from his next payment, 
but not otherwise. 


EdvrranLk MortGaGE (48120).—Being desirous 
of telling this querist the best practicable way of 
setting about the business, I must adjourn answer- 
ing until next week, as I am just now away from 
town for a holiday, und have uo books or papers 
with me. 


Mrvonity ~-Wowewn (48121).—Minority ceases in 
females, as in males, at the age of 21, as a general 
rule, and according to the common law. But for 
the purposes of marriage settlements, and under 
the direction of the Chaucery Division, a girl of 15 
is deemed to be of age. 


WILI— REAL Property (48127).—It is difficult 
to determine the exact construction of a will with- 
out reading it. But presuming the property to be 
given to George without nny limitation, he would 
take the fee simple, and could leave it by will as he 
pleased. It is necessary ina deed to convey pro- 
perty to the heirs of a man if he is to take the 
freehold; but ina will this is not requisite. George, 
therefore, had the right to leave the land to his 
wife, and she alone is the person absolutely en- 
titled. 


INCOME-TAX—JNTEREST (48128).—I do not see 
how income-tux can be deducted from interest pay- 
able upon a loan, unless it be by way of a mortgage 
upon land; so that the farther complications sug- 
gested here would not arise. 


CoryRkiGHT—REGISTERED DESIGN (48142).—It 
would be an offence to copy a registered design, 
even though it were slightly altered and adapted 
to another fabric; and it is an offence which is 
within the jurisdiction of the police-courts. But 
the querist really seems desirous of learning how 
far he can go in adoptiug as his own the pattern of 
another; aud, for this purpose, I must decline to 
give any further information of a general charac- 
ter. Fred. Wetherfeld. 

2, Gresham-buildings, Guildhall, E.C. 


DEATH NOT UNIVERSAL. 


(20603.]—On page 542, last vol., is an article 
headed Desth not Universal.“ I think if any 
reader of the ENGLISH MECHANIC who possesses a 
microscope will carefully observe any one of the 
single-cell creatures referred to, he will find that the 
same laws of life and death that control the existence 
of higher forms of life control also the lowest. The 
multiplication of a single cell creature by subdi- 
vision can certainly not continue indefinitely. 
Isolate one, and when subdivision takes place 
isolate again and again; the power of subdivision 
will soon become exhausted, and death will ensue. 
T. S. 


VIBRATIONS IN PIPES. 


[20604.]—On p. 36 is noticed M. Serra-Carpi's 
application of the microphone to determine the 
position of nodes iu columus of vibrating air in 
pipes. As he let his petite drum down into the 
pipe it must have been an open pipe, and this is 


is | allowed to vibrate as an elongated figure of 8, 


generally provided that none of the shops l making 3 nodes and 2 bellying segments. It will 


be perceived that there is only one node in the 
middle of the pipe, yet in the notice many nodes 
seem to be inferred and actuated with the micro- 
hone. Now, if the pipe was many times its own 
undamental length, there would be as many nodes ; 
but an open pipe, as I understand it, is half its 
proper or fundamental length, and has only one 
node—viz., at the mouthpiece, from whence the 
vibrations open out till they reach the end of the 
top, or open part, forming a cone like the half of a 
violin string. But if the pipe is twice as long, and 
blown asa flute, through a hole in its middle, then 
the widest part would bein the middle, with a node 
at each end. This is contrary to the usual idea, 
for it is said that if an open pipe is stopped only 
at one end by the mouthpiece, the other end being 
open, then there is a node at the openend. Now, 
I am going to ask a question. If this is the case, 
how is it that in tuning open pipes (metal) the 
tuner enlarges or contracts the open end? He 
either pinches it closer, or presses it out, which act 
would be useless if the vibration was in the middle 
and not at the side of the pipe. Either the dia- 
meter of the vibrations at the larger end of the 
cone are too large or small, and have to be rectified 
according to the tone-pitch required. It is the 
same with a stopped wooden pipe, only, to make 
the diameter of the vibrations less, the stop is 
pushed down. This, then, is easily ee 1 
humbly apologise for contradicting the faculty; but 
they should remember that their fathers had to do 
the same, and were asked very seriously, Why they 
did not let things alone? The answer is, Because 
things would not let them alone. However, it is 
a very sensible warfare—the subjugation of nature 
to man. Fiddler. 


A COMPARISON BETWEEN TAYLOR'S 
AND NORTHCOTT'S LATHES, AND 
THEIR RESPECTIVE CAPABILITIES. 


[20605 ]—‘“ F. A. M.” in his letter on the above, 
asks if the geared Rose engine can make figures 
really looped. Yes, cartsinly—loops being of all 
sizes. But it is essential to use a drill to cat the 
figures nicely, as the motion is necessarily a slow 
one. This is, as I think I stated, the only draw- 
back to the system; but one counterbalanced by 
ease ana cheapness of the fittings. We are got so 
used to costly appliances, that we have lost sight, 
in a great measure, of the simpler chucks (the 
Epicycioidal, for instance) and simpler modes of 
ornamentation, of which the lathe is capable. To 
compare such modes with the geometric chuck is, 
of course, absurd. The results must, as a matter 
of course, be vastly inferior; but for all that we 
can produce, by various inexpensive appliances, 
very pleasing and sufficiently accurate work, and 
of such appliances the geared rose-engine is one. 
Of Mr. Northcott’s I have no personal experience. 
I did not know 1t was for productions of this class 
of work. If so, it is probably satisfactory. The 
inventor’s name is a guarantee that it is a practical 
machine. J. L. 


GARDEN CARPENTRY. 


20606 ]—IN answer to “Oliver Twist“ (letter 
20551), and relative to a portion of his queries, 1 
furnish him with a sketch for fence to keep kitchen 
garden within bouuds; and the cheapest stuff I 
found was spruce battens, Sin. by 24in., two cuts, 
and durable, if treated the same as I did some 
for the same purpose. 1 and 2 is a pieco of board, 
Sin. wide, marked off 2in. at A and B for the sake 
of space in lieu of another illustration. Suppose 
l taken away and transferred to the outer edge 3 
of the other piece, only the edge sawn should be 
reversed, see grain, and nailed and screwed by the 
centre line. This is for the posts; the section of 
which I show for top and bottom, 4 and 5. This 
should be öft. long, to allow 18in. to go into the 
ground. (See the post in position,6.) The rails, 
7 and 8, should be of the section showa under 7, to 
throw off the wet; 2Jin. wide when finished: that 
will be 2}in. before the edges are bevelled; the 
pallisades 2in. wide; the post-top Sin. from first 
rail; the points of the others on a line with the 
shoulder of point. 99 show the splicing of rail, 
which should come behind the post, and skew- 
nailed, with wire nails passed through, 1010, in 
the post, and fixed with two screws or nails. Below 
this is the gate-frame ; the stiles, 1111, Izin. or 2in. 
equare stuff, the rails to be dovetailed, as shown, 
aud of the same section as the rails for fencing, 
and the stretcher-stay let in the same, as shown, 
all flush ; over this put your palisades to corre- 
spond with the rest. 13 is edge-view of stile. You 
can make the tops of palisades more ornamental 
as 14, the gate to be hung with two cross garnell 
hinges from the web of posts and back of rail, with 
a taper piece to fill up level, 16, and a packing 
piece upon the leafs of post for the butt to bescrewe 
to, or inserted between the stile and rail before 
putting gate together. In one I put up, to preserve 
it, I painted all the junctions with the following: 
J gallon of gas-tar, 4 gallon of boiled oil, 4 balls of 
whiting, and llb. of litharge; the last is mixed 
with the oil; the whiting, well dried and sifted in 
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the oil, and well mixed, and then mixed with the 
tar. The bottom of the post was made hot over 
the kitchen-fire, and dressed before putting in the 
ground. I found this compost more durable than 
tar, and dries well. All junctions were painted 
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with it before nailing or screwing up. The stuff 
rough as came from the saw, and 2in. screws 
(No. 12) used both sides of the mortise, in lieu of 
post for rails. It is nasty stuff to drive a nail into; 
use a small gimlet for all dails, &c. For nails, 
usa the compressed rose-headed post, 2in. and 
palisade I2in., and snap-headed screws for hinges. 
Finish for paint with the composition. 
Jack of All Trades. 


CONSTRUOTION OF ELLIPTIC 
FIGURES. 


120607.]— Wrru the exception of the circle there 
is no curve of more frequent application in the 
constructive arts than the ellipse, and in view of 
this circumstance it must appear singular that in 
treatises upon practical geometry the methods 
inserted of constructing elliptic figures should be 
of a description so unsatisfactory in practical 
draughtsmausbip. In the requirements of the case, 
the more important conditions evidently are that 
the figure be composed of arcs of circles, and that 
it be P to cases in which the lengths of 
each of the diameters are given. In all tbe pub- 
lished methods I have seen, in which the latter 
condition has professedly been complied witb, it 
has been impossible to make the arcs meet fairly 
in all the proportions which the lengths of the two 
diameters might reasonably bear tu one another; 
and, moreover, the construction lines drawn from 
the centres of the arcs to determine their 
limits and pointa of junction, are fixed at angles 
of 60°, which arrangement must evidently be 
faulty, except for one particular case. These 
considerations led me some time ago to seek a 
method free from these drawbacks, and to work 
out the following construction, which, with the 
exception of thearcs, of which the finished figure 


contists, may be very expeditiously executed with | P 


the T-square, pitch-1ule, or isograph, set square, 
and dividers. 

Place the given diameters AB and C D in 
poi at right angles, their ceutres coinciding at 

Join AC. Let fall from E upon AC the per- 
pendicular E F, which may be done with pitch rule 
nud set-equare. From FA cut off FG equal to 
FC. With dividers take the remainder A G, and 
set it off on each side from E, cutting ABin H 
and K, which points will be the centres for the 
smaller arcs. 
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the diameter C D produced in M. Make EL equa 
EM. L and M will be the other centres required. 


Draw the lines connecting tue four centres, and 
5 them to determine the points of junction of 
the arcs. 


30°, the above simple construction will be found 
sufficient; but in other cases, as when the required 
figure more resembles a circle in its proportions, 
the additional construction shown in Fig. 2 will 
be required. 


the distance A G, set off EH from E along EC. 


Join AH. From G drew GK perpendicular to 
AC, cutting A H in K. From E on each eide with 
the distance A K. set off E Land EM along the 
diameter AB. L and M will be the centres for 
the smaller arcs. 


ence upon ague is to be obtained by any special diet. 
The point is to live in a high, dry atmosphere, away 


produce ague. 
London is a powerful antagoniser to the ague 
taint. If Unhappy Jack have enlarged spleen, 
or other chronic disease, induced by the ague in- 
finence, he must get critically examined and ad- 
vised, with a view to get cured of such conditions, 
before he can hope to shake off the ague. 


illnesses more or Jess modified by the agne taint, 


Oct. 6, 12 


From H draw HM parallel to F E, intersectis 


REPLIES TO QUERIES. 


— n — 

„e In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title number of the query asked. 


[16198.]-Hydrometer Scales (U.Q )—Scales 
ought to be made to the iustruments, not instru- 
ments to scales. Of those in possession ok Aphone 
Jham,” one is certainly incorrect, if not both. I 
should not sd vise him to try and alter them, unlessheis 
a good workman, and has plenty of appliances, and 
then it will almost certainly end in failure. If 
not for acids, use metal instruments, as they are 
far more reliable, and should be require sny in- 
formation respecting their manufacture, I shall be 
pleased to farnish it, with the kind permission cf 
our Editor, but I must warn him it will be a 
tedious and delicate operation, aud afraid of no: 
much interest to the bulk of our readers, beside 
requiring a considerable amount of space.— PIC. 


(47239.]—Deafness.—I thank F. R. C. S.” 
for his reply; bat I used iodine liniment bebini 
the ears for a fortnight without the slightest effect 
on the skin. The condition of the hearing organs, 
two years, ago, was, from the diagnosis of a London 
aurist, as follows :—'' Membrane—somewhat iu- 
jected, expressly at margin; Tympanic cavity— 
mucus membrane edematous; Eust. tube—pervious 
to Politzer.” He was of opinion that the disease 
was caused by a stomach derangement, bat there 
is nothing the matter in that region that I am 
aware of; and advised.the use of the air-douche, 
but I have not tried it, as I cannot afford to buy 
one. Can “F. R. C. S.“ assist me further? and 
may I ask his opinion of perforation of the mem- 
brane? Does it leave any ill effects, or dees the 
membrane attain its normal condition when the 
wound cicatrises >— POLITZER. 


47458.] Reeds for Jacquard Looms (V. a) 
— The wefts can be made to cross the warps u 
manner described, but no arrangement of spring: 
in the reed will make it keep that form when bes: 
up. It there were any great advautage ia it, n> 
doubt it could be done, but would all depend upon 
the width and class of fabric being woven. 
Marrow. 


(47635.]— Photography.—Freckles can usually 
be obliterated in the process of re-touching with a 
blacklead pencil. If you cannot obtain sufficieut 
bite on the surface of the film or varnish, try the 
effect of roughing the latter.—W. ROBINSON, JUN. 


[417690.] —Enamelling Photographs. — Take a 
clean sheet of glass (preferably patent plate), rub 
it over with a little beeswax dissolved in metbyl- 
ated ether, coat with plain collodion ; immerse in 
a dish of water until ali greasiness has disappeared, 
and then lay the prints carefully upon it, 80 as to 
avoid inclosisg auy air-bubbles. If the prints are 
not to be mounted, they may then be left until 
dry, and stripped from tbe glass. If to be mounted, 
however, they should be backed up with one cr 
two thicknesses of paper; otherwise the damp ci 
the mountant penetratiog through, would destroy 
the gloss. Gelatiuised paper, similar t» the double 
transfer paper used in carbon printing, is most 
convenient to use. It should be well soaked in cowl 
water, aud laid over the prints immediately after 
placing them upon the colludionised glass. Allow to 
dry and strip as before. If preferred, of cours, 
sufficient backing may be used to form a card- 
board, and so avvia the necessity of alter 
mounting. — W. ROBINSON, JUN. 


[47704.] — Hydro-Kinone. — Captain Abney 
speaks of using solution containing from 4 10 12 
grains per ounce, While Dr. Eder recommends 
solutions of from 4 to 6 percent. It is said not to 
require any restramer, or should any be required 
in any particular instance, it should be added very 
cautiously aud sparingly. —W. Rontysox, JUX. 


(47727.]—Boot and £ hoe Mahking.—I will git? 
instructious for shocmaklug, with tools, in a series 
of articles weekly. The sketch will give a geuer3i 
idea and the best form to use. I, sewing-aw!: =. 
heel-awl; 3, closing; 4, stabtiug; ö, French sure, 
ing; 6, pegging uwis; 7, handles ia general use; ax 
the awls to be put in at the angle shown to be 
worked easy witbout breaking, except the pesgits 
awl, which -hould be straight. Ine sectis. 
awlsareshown, and good wora—i.e., strong walk. 
cannot be insured without proper attention 13 ps 
to that; a lauce-pointed awl, with a cutting tdg", 
should never be used, or the work is sure to np. 
8, is a channel-opener, made of a broken table- 
fork; 9, isa knife; a good old dinner-knife that 14 
worn too thin for auything else, and dangerous for 
any other use, may te cut off 3in. long, and msb- 
good tool; 10, is a bone, for placing betore ths 
point of knife when paring off the regs to keep the 
knife from entering the upper. II is a bone 5. 
tile, it is a portion of a marrow -bone with natedes 
filed in one end, and the other the shape vs rhowu. 
This is used for striking the seat and welt down. 
12 is a shoulder stick, for rubbing the edge dou. 


ls 


In cases in which the angle C A E is one of about 


Having set off FG along F A, as before, with 


4 1 2 


Complete the construction as in Fig. I. 
Bertram A. Raves. 


MEDICAL REPLIES. 
[20608.}]—AGus (47719).—But little specificinflu- 


altogether from conditions such as those which 
Practically, the atmosphere of 


A men 
once affected with ague will have all subseqnent 


James Edmunds, M.D. &c. 
Grafton-street, Bond- street. 


Tannin Soap. Cocoa - nut oil, 1SIb.; solution 
of soda (38° B.). 91b.; tanuie · acid. 3Ib.; alcohol, 
q.8.; balsam of Peru, loz. ; oil of cinnamon, 402. ; 
Oil of cloves, 4cz. Sapomfy the cocoa-nut oil with 
the solution of sodu, then add the tannic-acid 
reviously dissolved in alcohol, and add the other 
ingredients.— Seifenfab. 

An Iron Man.—Launceston, Tasmania, can 
boast of being the first town which bas produced 
aniron man who can walk without the aid of 
steam. It is the invention of Mr. Hornburg, a 
mechanical engineer. The figure, which is dressed 
as a footman, 13 oft. l0in. in height, and weighs 
160lb. Its action rises from the powers of a 
apring concealed in its inside, which enables it to 
walk with the greatest ease, and wheel a man’s 
perambulator before it. 


— 


Ocr. 6, 1882. 
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and 13, 
in the middle, tapering round from thereto end ; 
14, the civiliser, or hammer. for a lap-stone; get a 
stone, kidney shaped, or what has served my pur- 
pr, a large flat-iron with tbe handle off—the 

dle on will make no difference, as that can be 
dropped between the knees and will not bein the way. 
Two pairs of penny welts will make a good stirrup, 
if double, and that is 18in. long by llin. wide: 
these stitched together, end on, so us to make a 
continuous stirrup that may fit tight from the waist 


of foot over the knee, will furnish the means of 
holding the shoe upon the lap, if proponag to make 
them upon the lap ; but I in these instructions, 
furnish a sketch of machine or bench upon which 
they can be mado in a standing position, which I 
constructed some years ago, and upon which I 
made perfect boots and shoes from | fin. long up to 
large tights for navvies and agricaltural labourers. 
Ack OF ALL TEADES. 


(47752.J—The Flux of Soap.—As I see this 
phrase does not seem to be understood, I send you 
a cutting which will help to explain. In hard soap, 
the flux appears in the form of a fibrous opaque 
square separation, and by its presence the homo- 
geneous mass acquires a pleasing effect. It may 
be separated from the mass by treatment with a 
large quantity of water, says the Oil and Paint 
Review, and forms a skeleton of sbining, white, 
fibrous, slightly adhesive masses, exhibiting after 
drying a mother-of-pearl lustre. In 1873, Fricke 
made some investigations in reference to this sub- 
stance, and recently Dage has taken up the subject. 
A very fine white soap is now brought into the 
European market, prepared from tallow and 
cocoauut oil, and exhibits the above-described 
appearance in a very striking manner, The flux 
was separated by lixiviating the soap with a large 
quantity of water, pressing the residue, treating it 
with salt water, then boiling out with water, 
and finally extracting with hot alcohol. The residue 
forming the flux of the soap is perfectly white, 
fibrous, has a mother-of-pearl lustre, and is in- 
soluble in water at all temperatures. It dissolves 
in a solution of soda-soap, its solubility depending 
on the concentration and the temperature of the 
soap solution. This circumstance explains the de- 
velopment and formation of the flux. The boiling 
hot finished soap holds the whole of the mother - of- 

l-like body in solution, whilst on cooling in 
mes a portion separates in the form of silky 
fibees, forming the flux. A sample of cocoanut-oil 


stick, flat and oval at one end, round | soap was analysed, giving 76°27 per cent. fatty 


acids, 8-21 per cent. soda, 0 30 per cent. lime. and 
15:22 per cent. water. The quantity of 0'3 per 
cent. of lime corresponds with 3 8 per cent. of lime 
soap, its presence being explained by ita existence 
in commercial sodium carbonate, which is still 
largely used in soap-makiog. It would be im- 
dese to attribute the flux of soap solely to the 
ormation of a crystallised lime salt of tha fatty 
acid, although it may be fairly assumed that 
generaly the flux owes its origin to this salt- 


[47755.J— Heating Hen-house.—It would do 
if the lamp were large enough, and the hen-house 
is carefully closed in from cold winds. The lamp 
itself must not be in the house; or if so, must 
have a chimney to carry off the carbonic acid. The 
question is one of those that cannot be answered 
without almost seeing the place.—T. P. 


{47761.] — Steam-Launch.— Seriously, with 
every desire to help ‘‘Indigo Planter,” who has 
no experience in working with iron, and wants 
to build a launch to go at 20 miles an hour, pre- 
sumably without the assistance of the tide, I think 
he had better communicate with some of the 
to o-boat builders. It is quite possible to build 
and engine a boat to go at that speed, and possibly 
with about the dimensions given; but I suspect if 
she carried enough coal to last eight days, there 
would be litele room for anything else. She would 
be all engines and coal below deck.—J. P., 
Surbiten. 


[47762.1—Insects in Fernery.—It depends to 
a certain extent on what is meant by insects: 
but if fly, then you have nothing to do but to fill 
the shade with tobacco-smoke. As the fernery is 
nearly air-tight, don’t water while the soil is really 
moist, but mind that it is moist.— OSMUNDO. 


(47765.]—Preserving Eggs.—Many methods 
of preserving i have been given in this paper, 
and I bave no doubt that silicate of soda would 
answer well, if care were taken to thoroughly coat 
them. The method usually adopted by the mer- 
chants is to coat them with lime, by placing ina 
rather thick lime-water ; but if it is required to keep 
them only for home use, I think you will find it 
better to melt some paraffin and just rollthe eggs 
through that. The paraffin is perfectly tasteless. 
In Vol. XXXIII., p. 469, are described a variety 
of processes, and to them you may add one recently 
utilised in America, in which the eggs are kept in 
a barrel of water, to which a dose of salicylic-acid 
has been added, sbout an ounce to a gallon. The 
rationale of the processes is the closure of the pores 
in the shell, and the prevention of ait access to the 
substance of the egg. Nux. Doer. 


[47777.]J— Cloud Negatives.—No, separately. 
First strike a print, cut out the landscape portion, 
and use it asa mask to shield the others while the 
clouds are being printed in.—W. Rohixsox, JUN. 


[47780.]—F. O. 8.—In the replies to queries 
(47780) in to-day’s issue (Sept. 29th) will be found 
a reply from E. M.” in reference to the qualifi- 
cations necessary to be elected. What “E. M.” 
says is not correct by a long way ; let bim try and 
see if he can become a Fellow?” in the way he 
mentions. Personally, I think it an insult, for I 
am a member of several societies, but was not 
elected in the simple off-hand manner described by 
“E. M.” Are tbe learned societies of England and 
Scotland composed of men who know nothing of 
the science the society is formed to advance? And 
as to the mode of ejection, by requiring the pro- 
poser's signature and that of five or six others, is 
the method adopted in the election of the Fellows 
of the Royal Society; they have to be personally 
known to those who sign, and some of the works 
they have been engaged in, or the books they have 
written, have to be mentioned.—J. J. G. 


(47787.|—Marine Engineer at Woolwich 
Arsenal.—What does S. H. F.” mean by 
% marine engineer ? If sea-going engineer, they 
don’t want them at Woolwich ; if maker of marine 
engines, they don't make engines there.— Essar. 


[47798.]J—Feating by Steam.—This question 
can be answered only by a practical trial, for no- 
thing is said as to whether temperature is abso- 
lutely necessary, although it is stated that the 
articles have to be subjected to a temperature of 
212°. I see, however, that either boiling water or 
steam will do, so I will suggest that it is the moist 
heat that produces the desired effect, and that it 
is possible the influence of the elevation will affect 
the articles as much as it does the temperature of 
the water. Butif 212° is absolately necessary, a 
steam-chest will be wanted.— EssAR. 


[47807.]—Gas Water - heaters.—To answer 
this query, in the form it is put, would be an 
advertisement. If M. D.” would state explicitly 
what he wanted to do, he might be told how to do 
it. —Essan. 

SLES ER onapo E Your prints not 
being sufficiently washed, would, of course, account 


for the gold being precipitated. They should be 


washed (immersed, not floated) in three or four 
changes of water, before being placed in the toning 
bath. If this should not prove a remedy, it is pro- 
bable the acetate of soda c'ntains some impucity 
which throws down the gold. The formula given 
appears to me to be uonecessarily strong. I should 
not use above half the quautity of gold named. 2. Pro- 
hably some defect in the plates, but could not say 
for certain without personal examination. 3. Do 
you dust the plates before placing them in your 
dark slides ? te dust is not the cause, atate - 
ticulars of development, and I might be able to 
point out some other reason.—W. ROBINSON, JUN. 


(47829. ]—Lantern Slides.—On the whole, 
ferrous oxalate is perhaps the best and most easily - 
managed developer for this particular purpose, but 
pyro. may alse be used with ed satisfactory 
resulta, if properly managed.—W. ROBINSON, JUN. 


(47835.]—Turbine Pit.—If I understand your 
query, you have a shaft near pit, which is driven by 
steam - power at 20 revs. per minute, and you desire 
to drive your pump off this by a belt. To give a 
reply, I must ask you to tell me depth of water ia 
pit, and height above surface of ground-level to 
which water must be raised in order that it may 
flow away. If you have a pump which you wis 
to use, tell me its diameter and stroke, and I will 
then tell yoa at what epeed to drive it. The özin. 
sbaft, running at 20 revs.. should transmit about 
92 h.p., so that pump may be driven at as high a 
speed as the water will rise at (but see reply No. 
47886). Give dia. of suction-pipe, as well us the 
other data.— GLATTON. 


[47008] View Lens.—You might perhaps be 
able to use a little larger aperture with the larger 
lens, but not necessarily ; it would depend upon its 
quality. Sharpness of definition does not depend 
upon aperture (in fact, the smaller the aperture the 
better the definition, as a rule), but upon the per- 
fection with which the actinic and visual foci are 
combined.—W. ROBINSON, JUN. 


[47850.]—Sensitised Paper. There sro occa» 
sional metallic particles in photographic papers 
which give rise to black spots; but if these are at 
all numerous the paper must be of verv inferior 

uality. Better try another make.—W. Rosson, 
UN. 


47861.] — Photography. — 1. Wet-plate de- 
velopment is altogether different in principle to 
dry. The image in the former case being formed 
by the reduction of the nitrate of silver with which 
the plate is sensitised, the silver haloid contained 
in the body of the film being altogether unaffected : 
whereas in the latter case it is the silver haloia 
itself which is reduced, and that cannot be effected 
by either iron or pyro. alone, because there is 
nothing to absorb the hydracid which is liberated. 
2. Cyanide of potassium is too powerfal for use in 
fixing dry plates. 3. Ferrous oxalate development 
is no doubt the easiest; but on the whole [ prefer 
pvro. as being the best, and most under control.— 
W. Roninson, Jun. 


(47877.]— Dusting-on Process.—I am not 
aware of any such procese us you speak of, and do 
not see how it can well be, as it is the action of the 
light which prevents the adhesion of the powder 
to those parts of the plate which have been exposed 
to it, and so enables us to form a nega ive from a 
negative, a positive from a positive.—W. ROBIN- 
SON, JUN. 


(47882.;—_Amateur Engraving.—I differ on 
this subject from others. [t is a very easy matter 
when you know how, and practice makes nearly 
perfection. Now, the how' I will explain to 
‘ Young Amateur.“ and if he perseveres he will be 
able, in less than a week, to make a decent leiter. 
It will seem to him strange when I tell him that he 
will find round writing better than Romau. To 
commence with, Fig. 1 represents the various 


i | 


9 41 


gravers: 12 are tbe ordinary lozenge-shape or 
square, 1 is ground to an angle of 45° or 50°, which 
is the best; 2 is shown, in which I dispense so much 
labour on the oilstone by grinding the top half 
higher up. The others are called soorpers, split 
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sticks, &c.; but the proper names are gravers and 
sculptures. These can be got of Buck’s, with handles 
to suit. They are mushroom-headed, the lower part 
of which are removed to bring the tool down as near 
the work as possible. The 34, &c., are more 
generally used for endorsing stamps, bookbinder’s 


la. letter-cutting, and deep work. A is oilstone ; | BA 
Aransas 


good Turkey or . A soft stone 
is of no use. Bis the graver and face of the tool 

which should be in its original form, an 

never allowed to get rusty or touched with a stone. 
C gives the hand and position for sh same. 
In practice, it is as , I have found, to lean the 
hand over from you for left-hand cut, and 
to you for right-hand cut; but if the tool 
is kept perfectly equare, it will cut. When sharp- 
ened, job the tool into a piece of boxwood, that it 
may remove the wire edge, if any. Fig. 2 is the 


proper way to hold the tool when using it. Now, 
the next to sharpening the tool is the action in 
cutting. Do not drive your hand bodily as you 
would a carpenter’s chisel, but place the handle 
against the heel of palm of your hand, and the blade 
between the thumb and forefinger letting your thumb 
and forefinger rest upon the work. Now, to make 
the tool out, raise the heel of the hand until the tool 
bites, making the thumb and finger a fulcrum as it 
were ; bring the heel forward by muscular contrac- 
tion, your tool slides through thumb and finger, and 
you will find it cut quite easy. When cutting you 
can either tutn your tool to right or left; but that 
is not the proper way of doing business, Turn your 
work ; it is there shown upon a sand-cushion B, 
which can be purchased or made. It is leather; I 
usually make mine—the bottom of a piece of 
shoul =i e leather, and top of a tight piece of 
basil, filled with common floor- sand. The cone C 
is of wood, about 33in. at bottom, and 1 Jin. at top, 
with a taper hole through, and top and bottom are 
hollow, that the thing may stand firm, and for the 

urpose of dropping anything into that may havea 

ang to, as bookbinders’ tools, &c. ; it is about din. 
high. Any wood will do. Dis the handle.—Jacx 
OF ALL TRADES. 


(47886.)—Pamps. — Make valves as large as 
possible, and area of suction-pipe rather more— 
say, oneand a quartertimes area of valves. Speed 
depends a good deal on size of pipes. Spon 
recommends that velocity of water in pipes should 
not exceed 4ft. per second. this gives as velocity 


: area of pipe 
—GLATTON. 


` |47891.]—Engine Query.—The vibration of the 
draw-bar causes the link to slide slightly, and 
with an overhung link this is a great disadvantage. 
It is not of such importance with the ordinary 
link.—GLaTTON. 


. in Co-ordinate metry. 
lt was only late in the present week that I saw 
A. J. Smith's and M.I.C.E.’s”’ queries with re- 
ference to my solution of this prob or I would 
have given an earlier reply. The steps asked for 


by Mr. Smith are as follows:—Let AB be the 
straight line, AP = /, BP = , the co-ordinates of 
A and B being 21 4) and x,. , and those of Pi ry. 
The origin being 
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CO’ = d, CO = — d. The equations to the two 
circles will be respectively— 


(21 ＋ d) Hyt =r? 
(za - d) + J = . 
Draw AD parallel to OO’ and let @ be the angle 
D. Then— 


zı = x — locos. 6 yı = y — lsin. 6 

zt = 7 + cos. 6 yz = y + Vein. 8 
Substituting these values of the co-ordinates in the 
equation and reducing, we have— 


21 (z + d) cos. 8 + 2/y sin. 0 = (x + d)' 
+ y+ 4 — 
and 2? (x — d) cos. 0 + 2l'y sin. 0 = (T - d) 
-y — t+ rt 


From which equations we find— 
+7) (P+ y+ a4) OOD 
Cos. 0 = ¢ dc - Urt — Ir 


4ll'a 

; b+) e =T!) +l (-d) (r? — PF 

and sin. 0 = I 
4d 

Hence, we find the equation to the curve 

tuting these values of cos. 6 and sin. 0 in 


tion— 
Sin. 20 + cos. 0 = 1. 


substi- 
© equa- 


— MILVERTON. 


47907.) Problem in Co-ordinate Geometry. 
—Mr. Smith asks if the equation would not assume 
a simpler form, if the origin were taken at the 
point, where P meets OO’. To flad this point, we 
should have to solve the equation. 


(2 + 0) Z— 2d (T 4+ 2) Zs + [4 ld + e 

— irt -. Z + 2d (r = =O 
Where Z is the distance from O (the centre of the 
cirole) to the point where P meets OO’. There are 
therefore three such points, and if the general 
values of Z could be found, the complex form, of 
any one of them, when substituted for d in the 
general equation would render that equation still 
less simple. For the particular case, when / = “ 
and r , the equation reduces to the simple form. 


(Z - d) [Z 2d Z AT - rl=0 
In which Z = d and Z =d + Vd! T= 4. The 


firat value shows that P meets OO’ in the middle 
point. Although it may not be easy to place the 
origin at the point suggested, yet there are other 
particular forms of the equation in which one or 
more branches of the curve may pass through the 
origin when placed at the middle point of OO’, for 
when the general equation is reduced it assumes 
the form. 

[Lvs + ry?) + D (x? + y’) — Ar — B + p’ 

[L (r? + 2y) +2 Dr + CY = My* 

where A, B, C, &c., are constants. The condition 
that this shall represent a curve passing through 
the origin is 


(l + t) 


B = O. 
BatB = l- “) (d! ＋ ll) +lrt—-lrt O. 


If in this we assume / = /’, then it resultes that 
r = 9’, which is the particular case already given. 
But we are permitted to make other assumptions 
with reference to Zl’, r r’, consistent with the 
existence of the equation B = O, and in each case 
the curve will pass through the origin. 
made out a number of cases to illustrate this 
point, but I am warned of the length to which 
these replies are extending, and must for the pre- 
sent leave them out. With reference to the last 
question of A. F. Smith, as to how to make the 
looped part of the curve, in the particular case, 
deviate least from a straight line, so as nearly to 
realise Watts parallel motion? Since, in the par- 
tioular case, the origin is a double point, through 
which two branches of the curve pass; if at that 

int we can bring the branches nearer together, 

e branch in which P moves will possibly be made 
nearer a straight line. Now, each curve is inclined 
to the axis of zat angles whose tangents are 
respectively 

* — 12 - fr 


3 ³˙ (—T!v.:!...ñ̃ ̃ ͤ—. ̃ ᷣͤ . —— 
d — ( a= i. 


The larger this is, the nearer the branches approach, 
and the closeness will depend on making the 
numerator of the above fraction as large as pos- 
sible, and the denominator as small as possible. In 
reply to M. I. C. E., it will, perhaps, be easier to 
trace the ourve from its equation, referred to polar 
co-ordinates p and 6, which is as follows :— 


LGV cos 9 + DD — Ap cos 9 - B)? 
+ br sin! (Lp? + 2D p cos 9 + C]? = Mp sin? 6 
Assuming values of 0 = 0, 30°, 45°, 60°, 90°, we 
shall have equations for determining p, of the third 
and sixth degrees, some of whicb, when supplied 
with numerical coefficients, might be solved ap- 
proximately. I have written out a number of such 
equations, from which a general idea of the curve 
might be obtained. To differentiate the equation, 
% M.I.C. E.“ would not, I think, find much difficulty 


at O, the middle point of OO’, | in forming it into factors, and taking logarithms 


I had |P 


Oor. 6, 1882. 


of both sides of the equation, from which the dif- 
ferent coefficient could be easily obtained. Of 
course, nothing definite could be arrived at until 
the equation was supplied with numerical o0- 
efficients. — MILVERTON. 


147910. Eleotrio Clock.—You should have 
sent a sketch. I can only at your arrange- 
ment. s (see sketch), ows the spring you 
mention, one end of which is fixed and connected 
with electro-magnet E, and the other carries & 
platinum contact 8 c, which rests on s platinum 
plate fixed to a brass bracket ö. These should 


nearly, but not quite, touch one another. p is the 
from centre of spring, and you 
sheet metal, bent to shape, and 


pendant hangin 
must fix a bit 81 


cut with teeth, like a on pendulum, so that the 
teeth catch pendant and push the spring up to 
make contact at bc, when pendulum passes middle 
point of its beat. If pendulum swings far it will 

ass pendant without pushing spring, but as stroke 
Aiminishes the pendant catches on a, and a fresh 
impulse is given by magnet to pendulum. d is 
armature of magnet. Battery wires are connected 
to ww. The spring should be fixed so that pendant 
is a little on one side of pendulum when at reat.— 
QLATTON. 


[47914.]—L.B.8.C. Hngines.—On referring to 
list, I fiud the following differences to above: 
284, Ashburnham ; 345, Harstmonceux, single ex- 

resses; 232, Buckhurst, terrier; 303, Nioe; 304, 

ilan, ‘‘ Grosvenor ” class. Can ‘‘Carstairs’’ oblige 
with iculars of 10, 12, 20, 32, 34, 37, 41, 42, 48, 
52, 55. 70, 76, 99. 100, 105, 106, 194, 195, 201, 204, 
213, 216, 232, 252, 273, 296, 297, 302, 305, 328, 344, 
3590.—CORIDAEUS. 


Re] —M. R. Engines. —Thanks to Camo- 
mile“ for his corrections. What I have stated 
about the 890 class was obtained from information 
supplied by Mr. Stretton in earlier volumes. The 
numbers and dates I obtained from personal ob- 
servation of the engines. Camomile and A 
Driver” have included the 134 class in their re- 
lies. These engines are similar to the 890 class in 
their principal dimensions, but, being designed b 
Mr. Johnson, I did not include them in the 
class proper, which are of Mr. Kirtley’s desi 
The 3 of the 134 class are: 67—69, 130, 
132—136, and another. Is Camomile sure of 
Nos. 121 and 122? I saw these ongines a fow 
weeks ago, and then they were small double- 
framed coupled engines, with wheels about 5ft. Sin. 
or 6ft. What are the dates of 126—128 and 123 
What I said about Mr. Johnson’s dome and man- 
hole cover applies to No. 148 only. The date is 
1872, and it cannot, therefore, one of Mr. 
Johnson’s engines. It is not a ‘‘rebuilt.”” On 
age 514, Vol. XXX., ‘‘ Gorostiza ” gave the nume 
bate and size of cylinders of the rebuilt 800 class 
rebuilt up to 1877. I understand that the engines 
of this class rebuilt after this date have cylinders 
18in. by 26in. I should be lad if ‘* Camo- 
mile would inform me as to what became of the 


EOB. 


[47921.]I—Magio Lantern.—You can 
42in. condensers out of colourless plate: grind t 
planos 4 by 0; these, mounted, will be just 

ou want fora good lantern. If you let 

ow what kind of front you want to make, I 
tell you how to make it. A pair of Pono 
diameter, 3 by 0, will work well, but if yo 
to make an atic combination, let me 
in another query. —W. J. LANCASTER. 


(47929.]—Ernest’s Coil.—If “J. W.” 
the back volumes of this journal, he will do well to 
study ‘‘Inductorium’s” letter on p 473 of 
Vol. XI.; also the two letters by Mr. J. wn, of 
Belfast (page 611 of Vol. XXX., and page 310 of 


Oct. 6, 1882. 
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Vol. XXXI.), and the letter by Mr. J. S. Hewitt, 
on page 302 of Vol. XXXI. These letters contain 
exceedingly clear descriptions of coils wound upon 
the disc or vertical method. Nothing is placed 
between the layers of secondary wire, which are so 
narrow that no pair of layers can generate spark 
enough to break through the paraffined silk cover- 
ing. A sectional sketch of the secondary would 
simply show the insulating discs, arranged at 
equal distances upon the ebonite tube, and this 
“J. W.” will be able to picture to himself quite 
clearly. If discs of paraſſined paper are used they 
must be carefully fitted to the tube; and I found 
it necessary to cover the bottom of each division or 
space with a layer of paraffin wax, laid on with a 
camel’s hair brush, and rendered smooth and 
regular by the application of a warm iron wire. 
This prevents the spark from passing underneath 
the perpen at those points where it has a strong 
tendency to do so. J. W.” will, of course, 
understand that the wire must run in the same 
direction through all the spaces; and to bring this 
about the coil must be turned round in the winding- 
stand at the commencement of each space. A little 
thought on the part of the constructor is, perhaps, 
better than a great deal of elaborate description. 
With regard to the condenser, I am sorry to say I 
cannot put the matter more simply than was done 
cn page 598, because the number aud size of the tin- 
foil plates isnot the only element which determines 
the capacity of a condenser. The simplest and 
safest plan is to ascertain by experiments with the 
tinished coil the number of plates which the instru- 
ment requires.—ERNEST, Haverfordwest, Pem. 


(47934.]—Induction Coil Failure.—You have 
done rightin removing one of the layers of primary ; 
three are ample, and you have done right in care- 
fully insulating, but I am afraid you have gone 
wrong in the coupling. Now test the primary by 
coupling it directly to the batteries, at see what 
weight the core will lift; if it pulls a small iron 
weight to it, and holds it, then it is right, and 
the other connections are wrong. You must, of 
course, have acontact breaker: otherwise you will 
get no induced current at all.— W. J. LANCASTER. 


(47935.] — Ventilation of Room. — If the 
querist will introduce a suflicient supply of fresh air 
into his room, below the ceiling, he will find that 
it will drive out the heated air through the per- 
forations ia the ceilings over the gas-lights. This 
he can test by opening a window. If there be a 
fire burning in the room he will have to provide as 
much air as is carried away by the fire aud chim- 
ney—or by the chimney, if there is no fire—before 
apy is available for driving out the heated air 
through the ceiling. It will then be all the better 
to carry a wooden-tube up the side of the house, 
as he suggests, and either put a ventilator or not 
on the top. But unless he provides an adequate 
supply of air into his room, neither an Eclipse“ 
ventilator nor any other kind will produce “ a 
steady up-draught at all times. Provision can 
easily be made for preventing down-draught, if 
mecessary, when the inlets are closed. — D. 
CROSSLEY. 


[47938.]—Photography.— You can photograph 
easily with my magnesium lamp. This is made in 
the form of a paraboloid, and, consequently, cols 
lects all the light from the wire, and reflects it out 
more like sunthine than an artificial light. With 
it you can take a good negative in one second at a 
cost of less than one farthing. I shall be pleased 
to send you fall particulars and a drawing, if you 
would like to make one.—W. J. LANCASTER. 


{47938.] — Photography.—Certainly; but I 
should recommend you to substitute a quick- 
acting portrait-lens for the Ross symmetrical. As 
to the length of ribbon required, so much depends 
upon circumstances, you had better make ove or 
two preliminary trials ; and as to the gas, provided 
no direct light from the flame entered the camera, 
it probably would not matter whether it were lit or 
not. Your cther difficulty appears to be so much 
a question of skill, I am afraid nothing but practice 
will enable you to overcome it; but if you will give 
details of development I will endeavour to assist 
you if possible.— W. ROBINSON, Jun. 


(47941.}—OCoating for Leather Disc.—I hive 
not misunderstood ycur query: I knew what you 
were at as well as if I had seen your appliauce. 
Tour leather disc should be coned as well as your 
metal wheel; then you would dispense with the 
wearing that you complain of. There is a con- 
tinual fret going on because your metal wheel on 
the front and back edge is the same diameter, or 
square with line of shaft, and your leather disc is 
the same. The consequence is yocr vertical 

e is running at the same speed, outer and 

er edge, the while the position upon the leather 

diac is running faster outside than in, causing a 

continual fret which, if coned, would be avoided. — 
Jack OF ALL TRADES. 

(47947.]—Land Reclamation. — “ Warping ” 
is the procees of retaining artiticially, by means of 
wattled groins, the sedimeut deposited by the ebb 
and flow of thetide. Having raised the ground in 


this manner as far as possible, it is inclosed by ses- 
dykes and drained, either by pumps or by a canal 
with flood- gates, which are opened at low water. — 
GLATTON, 


3 Machinery. In 1880, the 
Bell- Coleman Mechanical Refrigeration Company 
supplied a machine for cooliug a large room at 
Syduey. The machine had two compressors, 24in. 
diam. by 3ft. stroke. With 50 reve. per min. the 
air was delivered at over 70° below zero, the air- 
pressure being 451b. I am unable to give particu- 
ars of horse-power used, &c.—GLatTon. 


[47951.] —Wheel-Barometer.—The quantity 
of mercury necessary to fill your tube will depeud 
upon the size of tube. About 4lb. ought to fill an 
ordinary tube. See that the tube is quite dry; then 
make a note-paper funnel, with a pin-hole. Put 
this into open leg of tube, and pour mercury through 
it until the short leg is full; then place finger on 
the top of open end, and invert the tube. Shake 
the whole of the mercury over into long leg; then 
fill short leg again, and shake over as before. Con- 
tinue this until the long leg is full; then puta little 
more into short leg, and allow the mercury to fall 
in long leg, and bump against the top several times, 
until all the small bubbles of air have collected at 
the top of the tube; then invert tube, and, by 
gently tapping, get the bubble of air over the bend 
and out of short leg. Put into case and weights 
in position, and set the finger to the right haight, 
and the barometer will be all right aguam.— W. J. 
LANCASTER. 


{47972.]— Metal-work.—I do not know how 
the cheaper kinds are made, but the best sort is 
made by a sort of dolly,“ which is held inside 
the work, and the metal hammered outside. Asit 
expands under the hammer, it is made, by skilful 
manipulation, to take the forin desired. —GLAT- 
TON. 


[47972.] — Metal-work.—Comparatively little 
of the metal-work supposed to be genuine repouasé 
is such, much being produced by stamping and hy 
electro - deposition. Another means of saving 
labour, and thus cost, is by stamping in a roughly- 
finished cast iron die (the cost of which is only a 
few shillings), and afterwards having the surface 
of article touched up by embosser. It would 
occupy too much space to give detailed explanation 
of the process of embossing. I will give a rough 
idea which may be of service. Supposing you 
require a brass finger or door-plate, en repoussé, 
takea piece of sheet-brass of required size, thick- 
ness, 1-30in., or thicker, and draw your design 
upon the surface of the metal, the lines of which 
should be traversed with a sharp steel point, to 
prevent obliteration. After you have fixed plate 
upon the pitch block, which is simply a piece of 
wood coated with a mixture of resin and pitch, you 
may 5 to trace in your design, which is 
done by the aid of the hammer and a small tool 
called a tracer, similar to steel chisel, but having 
its edge slightly convex and very smooth, so that it 
will lead nicely. Having traversed your outline, 
you may now proceed with thedetail of your design, 
and next the making, which is done with a punch, 
circular and triangular, or star-shuped, as the case 
may be, and consists of nothing else but a mass of 
small punctures covering the plain surface of the 
metal, and forming a ground for your design. You 
have now to turn your plate upside down upon the 
pitch - block, when you will find the marks of your 
tracer distinctly visible upon the back of the metal. 
The beating, which is the life of the work, is the 
next process, and is done with tools various in 
shape, a balled or round-nosed tool being the 
principal. Mach depends upon the modulations in 
the raised parts of the work, and as you cannot 
keep looking at the effects of every blow, it is only 
by continual practice that the process can be suc- 
cessfully carried out. In some cases, where the 
price will allow of it, the work is re-turned on the 
pitch-block,'and more highly burnished in detail. I 
may say that as many as 300 tools are used by some 
em bossers for various classes of work. In the case 
of hollow ware, required to be beaten, the design 
is simply drawn upon the outside, the tracer not 
being used, and the raised parts are thrown up by 
meaus of an instrument called a snarling iron, the 
one end of which is held in a vice, while the 
other end, which has a smooth turned-up 
point, is brought to bear from the inside 
upon the parts to be raised. By a repetition of 
blows varying in sharpness and force upon the 
iron near where held in the vice, at the same time 
moving the article upon which we are speaking 
about, so as to keep theturned-up point in the 
proper place, the metal can be raised to any reason- 
able required height. The outside has now to be 
operated upon, and to do this the article has to be 
filied with melted pitch, which must, of course, set 
before we can proceed further. The first thing to 
be done is to work upon the outline of your drawing, 
and afterwards the detail of your work, which 
varies according to the class of work required. 
Embossing is a most interesting process, and it 


and taste for drawing, to attemptit. The con- 
ventionalised foliage, &c., of the Mediæval school 
now so much in fashion is very simple in treatment 
aud may be attempted with very few tools. ‘Shall 
be pleased to give “Fal” further information if 
acceptable.—A. FRANCOIS. 


(47982.]—Field-Glass.—The three lenses in 
each eyepiece of your field-glass are of different 
foci. You cannot use the concave eye-lenses for 
photographic purposes, and the object-lens will not 
be of much use, their diameters being much too 
great for their foci. Better get a cheap lens made 
on purpose for photographic work.—W. J. LAx- 
CASTER. 


[47984.]—Dry-Plate Transparencies.—You 
can use any of the ordinary dry plates, or my 
specially prepared 3 in. by 3jin. plates. Expose 
them behind a thin negative, and develop with 
ferrous oxalate, or pyro ammonia and ammonium 
bromide; then fix, aud well wash for some time. 
You can tone with chloride of gold, or with chlo- 
ride of platinum, in the usual way.—W. J. LAN- 
CASTER, 

47985. Measuring Atmospheric Pressure. 
—An ordinary mercurial burometer, fitted with a 
vernier, may be read to 1-10Uth of an inch. A 
water barometer would have a scale about 12 times 
as long, and would, therefore, read to 1-12U0Uth of 
an inch.—GLATTON. 


47985. Measuring Atmospheric Pressure. 
— Lou cannot do it uuder the circumstauces you 
mention. The water, I have no doubt, is always 
changing its depth, and to make a water barometer, 
with an oscillating cistern, would be practically 
useless, Butter get a raiu-water tube, and an iron 
pipe, 25ft. long, with a glass tube in the top, 10ft. 
long, hermetically sealed; then fill this. But the 
glycerine barometer is even better for gentle fluc- 
tuations of atmospheric pressure.— W. J. Lancas- 
TER. l 

[47991.]—Photographic.—You can write the 
name on the bottom of the negativein Indian ink, 
then in the print the name will appear white. The 
name has, of course, to be written backwards, 80 
that it shall print in the right way on the photo. 
The easiest way is to do what the lads call print the 
name on the negative, thus, NOGd. It can be 
easily written, and when printed on photo will, of 
course, read don.“ You will soon become pro- 
ficient with a little care.— W. J. LANCASTER. 


[47992.J}—Commutator for Small Dynamo. 
TO Mr. LancasTER.—You should use blocks of 
ebonite. These can bo sawn and filed up into an 
shape you may want them, and, as you know, wi 
perfectly insulate one part from the other.—W. J. 
LANCASTER. 


[47992.}—Commutator for Small Dynamo. 
— Around the end of the shaft fix an ebonite ring. 
Screw the metal for commutator on to this ring, 
taking care that the screws do not go through to 
the shaft, their threads being only imbedded ia the 
ebonite. See answer to 1737, by“ Conrad,” for 
sketch; but modify by making the severance 
between the two commutator plates slightly slant- 
ing.—H. STOOKE. 


[47993.] — Manganfferous Ore.—To Mr. 
BELCHER.— The reason tbat 44 of CO equals 43°5 
of MnO, is that (when treated in the manner de- 
scribed) one molecule of MaOs (= 43:5) liberates 
two molecules of CO, (= 4t). Isam reckoning b 
the old atomic weights. The reaction of sulphuric 
acid (concent.) on manganese di-oxide and oxalic 
acid is as follows :— 


MnO, + H,C,0, + H:SO, = MnSO, + 2H,0 
+ 2CQ,. 


With regard to the other query, I meant to have 
said that the quantity thus found x by 50 (because 
you took 2 grammes of the ore, and 2 x 50 = 100) 
equals the percentage of MuO, in the sample, in- 
stead of saying “ equals the quantity of MnO, in 
the sample.’’—J. C. BELCHER. 


[47999.] — Electric Locomotive.—To Mz. 
LANCASTER.—The simplest and really most efficient 
motor you can fit to your truck is a rotating cir~ 
cular one. The motor should be about Sin. long 
and 2in. diameter. It is made of first an iron core 
zin. diameter, with six square ends, or rather having 
six inclined planes round each circumference ; these 
should be so filed up as to rotate just inside six iron 
rods, making frame which carries the motor. 
Around the iron core you will wind wire in the 
usual way, and at one end you must have a com- 
mutator with six points of contact. The rotationis 
produced in this way: Close the circuit, and you 
will have an electro-magnet, the ends of the core 
being larger than the bobbin, and forming inclined 
planes will attract, and be attracted by, the iron 
rods forming frame of motor; the electro-magnet 
will rotate until the tops of inclined planes are just 
opposite iron rods, then circuit is broken and joined 
directly after, when another pull takes place, and 
so a continuous rotation is obtained. This rotation 
is conveyed to driving wheel of engine by two 


has often occurred to me thut it is qaite in the pro- | crown wheels. With such a moter a good speed 
vince of the amateur possessing a knowledge of, can be obtained.—W. J. LANcasTER. 
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148001. Heating Soldering-Iron.—I here 
forward a sketch. A, casing of stove; 13, lamp 


apd uptake; D, baffle-plate; E, top of stove; F, the 
tilt mentioned ; G, wires; and H, place for the bit. 
Make the tilt just high enough for your purpose, 
and let it rise at the back an inch higher. I have 
got things at a red heat; but you must adjust your 
lamp that the article is not smothered with carbon. 
Jack OF ALL ES. 


[48002.] — Heating Soldering-Iron. — See 
reply 48001. No; you would come to grief with 
spirits. —Jack OF ALL TRADES. 


[45010.]—Oil on the Waves It will take a 
long, lung time to cover the sea with even a thin 
layer of oil, too long, in fact, to approximately cal- 
culate; but even if it was covered it would be 
assimilated very quickly by all sorts of animal life. 
I should be sorry for the inhabitants of the globe 
when the waves of the ocean have been stilled by 
throwing oil upon the waters. The air that has 
passed through the particles of a huge wave broken 
into spray is the purest and most heulth · giving you 
can find anywhere. <A south-west gale fresh from 
a stormy sea is productive of more good than any- 
body can pictury. The oxvgen, ozone, and traces of 
iodine, bromine, &c., taken up by the air after 
travelling over miles of foaming sea, is of the 
utmost value to buman and other life, and it will 
be a very sorry time for the people when every 
mad-brained navigator pours all the oil he can get 
on to the surfsce of the ocean ; before then, many 
geverations will bave passed away and other methods 
of sailing will be invented, doing away with the 
horrors of sea-sickness and the discomforts of a 
stormy voyage.—W. J. LANCASTER. 


[48)13.]—Tricycle.—Steel or iron tire would 
cause too much vibration. Strengthen steering 
rod, and have handle working rather tight.— 
CORIDAEUS. 


[48013.]—Tricycle.—You have evidently a poor 
tricycle, and a very slow express, I should imagine. 
The brake on the back wheel is bad—very bad 
indeed. You should either have a brake on the 
hub, or, next best, two brakes at the back of the 
hind large wheels. Iam afraid your hind wheel is 
too small; if it is, you will be unable to cure its 
erratic motions. A great many tricycles have been 
made with a small wheel; it is altogether wrong, 
the hind wheel is even better too large than too 
small. You cannot beat the indiarubber tires. 
They ought never to shift with ordinary treatment ; 
of course, they won’t carry you over a five-barred 
gate, or even ten miles an hour over rough stones. 

have been a loug, long way on my machine, 
and although the rubber is cut here and there, 
still, the tires are as firm as the day I had it; in 
fact, my machine, a best Swallow,“ has never 
cost me one penny in repairs. This is a great deal 


to be thankful for, but it is always best to have a 


good thing. especially where life and limb are at 
stake. You must get thoroughly used to the 
steering- handle, and don’t turn it too abruptly 
when it ekids, or you will go over: let it have its 
own way under your control.—W. J. LANCASTER. 


[45014.)—- Magic Lantern.—Use a mixture of 
lampblack and good shellac varnish. This gives a 
good dull black, and dries quick.—J. R. E. 


(15014.)—Paints for Lantern-Slides.—The 
bast yellows for painting on glass are, I believe, 
Italian pink and gamboge ; the former appears to 
be called a pink on the “lu:as a non lucendo” 
principle, as it is not a pink, but a bright yellow. 
‘The chromes and cadm‘ums are of no use, as they 
are not transparent. The only transparent reds 
are, I believe, tte lakes, crimson and scarlet. Any 
tiut of orange can be obtained by mixing the lake 
with the yellow. I have tried both oil and water- 
colours, but I do not find any difference in bril- 
jiancy, aud as the water-colours are more easily 
managed. I prefer to work with them ; but in using 
water-colours, the picture must be varnished with 


Canada balsam and turpentine, which dries in a 
quarter of an hour, and you can always again 
paint with water-colours on the picture so var- 
nished ; but do not attempt to paint over the ficst 
coat before itis protected by the varnish. I don’t 
thiok there is any way of re-moistening the colours 
after they have become hard. When I was in 
India, I used the water colours in tubes. You can 
get them, I think, by writing to Newman and Co., 
booksellers, Dalbousie- square, Calcutta.—M. I. C. E. 


148019. —Polishing Rock Orystal.— This ie 
past the hand of an amateur. Lou could not at 
all do it successfully, and the cost of the necessary 
apparatus for cutting would be immensely more 
than the cost of having the erystal cut and polished 
by someone in the trade.— W. J. LANCASTER. 


[48024.] — Water - Colour Painting. — By 
‘*smoothness,"’ I presume is meant a tint either flat 
or graduated, so produced as not to show marks of 
the brush or inequalities caused by using too much 
or too little water. Any other smoothness, such aa 
we see in coloured engravings, is objectionable ; 
indeed. a rather rough granulated surface is gene- 
rally aimed at. In laying a flat tint, itis necessary 
that sufficient colour should be mixed with water 
to produce the required tint before you begin. The 
paper shonid be well stretched and placed ata 
slight slope; begin at the top with a large brush 
well filled with the colour, and work downwards; 
the tint can be changed during the process. For in- 
stance, from bluish grey to pink and yellow, as in 
a sunset; but the colour must be kept wet all the 
time. If the paper be not too smooth, the colour, 
when dry, onght not to.show brush-marks, or 
cut shades,” as we used to call them at school. 
When a granulated surface is required, it is neces- 
sary to lay on the tints much darker than what will 
be required eventually; and when dry, the whole 
should be washed over with a large brush and 
plenty of water. In this way distant hills, &o., 
are blended with the sky, so as not to stand out 
too abruptly. Smoothness, of course, is not so 
necessary in the foreground ; indeed, some of our 
best painters—David Cox, for instance, whose 
slightest sketches sell for scores of pounds - adopted 
a bold, not to say blotchy, style, even in the skies 
and middle distance of his pictures. Of course, 
your bridge will have to be coloured according to 
the material it is built of, and other local circum- 
etances ; and, as for water, this element, like the 
chameleon, changes its hue according to its sur- 
roundings, and no general rule can be laid down 
for transferring its beauties to paper.—M.I.C.E. 


(48015.] — Fan for Smith's Hearth. — I 
give a sketch of one which I think will answer 


your purpose: — Outside diameter of fan, 1in., 
the eye 44in. ; the blades are in two, as the fan is 
constructed with a central web point lin. at the 
eye, 3in.; with these figures you will be able to 
work to Fig. 1 the cross stem distance from centre, 
and the same distance gives the curve and position 
cf blades. These should be five on both sides of 
web; you may put them alternate or opposite. Fig. 2 
shows edge view of fan blades and box; 1 web, 22 
blades, 3 diaphragm, or covering over the blades, 
4 distance piece of box or casing, 3) cheeks; Fig. 3 
thaft lin., forged with a collar on: B may be square 
to go into a square hole in the web, and bolted to 


the collar with 43 bolts, the other 3. Fig. 4. a 
conglomeration of elevation, section, and crowding 
as much iu the space as I can, but still I think 
rea jable. The casing should be in. larger in 
diameter than the fan and eccentric, as shown ; the 
arrows show the way it ehould run, the stays and 
crutches that carry the casing and bearings made 
of quarter iron bar by 13, the web of sheet iron 
No. 12 gauge; the cheeks of casing the same, the 
blades of No. 16, the distance piece of the same, 
the diaphragms of 20. Let your outlet of casing 
be about din. square, and you can contract that 
from there, and make it round from the next piece. 
Fig. 5 gives you an idea of the driving gear: first 
wheel, oft. Cin.; crank, 4in.; throw this on to 
small wheel Gin. ; or 2ft. whee: on the same shaft ; 
drive the fan with a 4in. fulcrum to Pitman, 2it. 
length of pole over all 8ft., giving a rise of 32in. in 
action, and at 20 strokes will give you 810 revolu- 
tions of fan.— Jack oF ALL TRADES. 


[48062.)—Watch - Repairing.—If the lever 
watch referred to by J. B.“ has the spring at top 
of balance, and supposing it is on the gaining rate, 
to correct proceed thus: Unpin spring from stud 
(before removing from plate), then remove balance 
and spring from movement, and taking balance in 
left hand, supporting centre with the thumb-nail, 
turn the roller with a smooth pair of pliers a little 
to the left; place balance, &c., in movement, 
repin spring in stud, eo that the watch ticks equally. 
You will here observe there is more spring in action 
than befvre—hence the desired effect; vice rersa uf 
losin g.— CORNELICUS. | 


([48062.]—Watch-Repairing.—If you have got 
the regulator of your watch all the way towards 
the word Fast, you muat take up the spring in 
precisely the same manner as was described ina 
recent letter respecting verge watches i. e., you 
must turu the collet round with a steel point in ih- 
direction the end of the hairspring points. It tne 
roller jewel is set in a line with a bar of the balance, 
do not move the roller. By getting that paıticular 
bar exactly over the pallets hole when the bair- 
spring and balance are replaced, and the cock 
screwed down, you will be sure to get the watch on 
beat without trouble or doubt. The hairpring 
should be set free from the balance on one side, 
and from the plate and regulator on the other, 
beiog left free to play between the pins without 
friction of any kind. I have an assistant who per- 
sietently neglects this most important item, and, 
consequently, watches leaving his hands are fre- 
quently very erratic in their action. Too moch 
attention cannot be paid to the correct setting of 
the hairspring. In one of the trade journals a 
correspouden: asserted he could judge of the 
abilities of u workman by the manner in which be 
fitted new hands to a watch. I think such an 
estimation of ability could be more easily formed 
from the manner in which a hairspring was fitted 
or set in action. Pardon this digression. Jewels 
are bought already drilled for the pivots, and ar 
fitted by specially adapted tools, or appliances in 
connection with a mandrel, which is a tool costing 
from £5 upwards.—ALFOJOE. 


[48066.] — Verge Watoh — The fault may 
probably be ia the mainspring binding in barrel, oF 
not set up enough. Are you sure that the chain 1s 
free of potence and pillars, and also that barrel is 
free in plates? You can close the verge, but you 
would bave to reduce pallets to alluw wheel to 
escap» off. Some workmen soften the verge body. 
aud twist pallets; but I do not like that plan. i 
should recommend turning in a new verge, as SY 
softening verge it is generally spoilt ; and if verge 
is hard 1t would very likely b with tho alters- 
tions. To bush centre hole use a bush, if you have 
pot a mandrel. The adjusting - rod is used to sei 
the equal pull of mainspring. Place the barrel au 
fusee in frame, and put the rod on fusee square, 
set the spring up a little, turn rod round, and see 
that it balances like a pair of troyes at each eee 
of fusee, until it is wound up; the bail morn 
rod-balance for different size springs. If von w 
advertise your address, I will give you any infor- 
mation free of charge.— WORKING BLACKESMITS. 


[48966.]—Verge Watch.— Evidently the escape 
meut, or else the train of wheels, in the verge 
watch referred to in your letter is not T 
some way. If it stopped when the firet coil only 
was on the barrel, 1 should suspect the accuracy 
of the stop-work action. It may be that the are 
or hook rubs against the potence hollow: the 
potence being that A ad which carries the verge, 
and screwed under the top-plate. I advise you © 
let the verge pallet-angles alone; they seldom or 
never need alteration. It is a risky job even to a 
practical band; so I am sure you would get inte 
trouble in doing it, and in the end do no good. ; 
venture to assert that the fault will not be foun 
iu the pallet-angles. It may be that the pallets 
are too broad, or that the escape-wheel teeth are 
incorrect. Iu either case, you will need to 5 
groat care in altering them. When you listen ; 
the watch while going, do you hear u 112 55 
secondary tick? It so, the follower shou 
very slightly drawn. This will, in macy instances, 
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correct the little fault here mentioned. S> many 
little faults may bring about the trouble complained 
of, that it is difficult to assign a particular one. 
The better plan would be to take the watch entirely 
to pieces, and carefully try each wheel singly, and 
then again in pairs. Should any wheel be bound 
in one or both holes, free it out with a fine pivot- 
broach or burnisher. I have found it an excellent 
plan, in trying the freedom of wheels, to pin the 
plates together as they ordinarily are; and for this 
purpose I keep three or four long housepins, filed 
up fine, to insert in the pillars. In holding together 
in the fingers, the plates are sometimes not pressed 
together flat. If you do not possess an uprighting- 
tool, you can only guess at the correctness of the 
centre-wheel depth. Under those circumstances, 
if you have inserted a new bushing, set the centre- 
wheel in the plates and pin them up; then reverse 
the cannon pivion, and push it on the stump of 
the wheel: this gives you something to twirl 
it by. Give it a good spin round, and observe 
if the wheel runs parallel or not to the plates, 
or whether there is any wobbling at the stump. 
All should run perfectly true and flat. Should 
the wheel be a little out of truth, it is 
best to remove the bushing snd insert another, 
the hole in which has been drilled a little out of the 
centre. This should be left sufticient!v Dag to be 
able to twist round until the wheel is found to be 
perfectly right. It should then becut cif close and 
riveted. The adjusting rod is used when a new 
mainspring bas been fitted toa watch. By means 
of it, it can be ascertained whether oc not the spring 
is sufficiently strong and lengthy to draw the traiu 
1 with an equal pull from the winding- up. 
If the springs are not properly fitted, it may be 
found that they block when fully wound up, or 
are slack when nearly down. In use, the squared 
part is screwed upon the fusee arbor, after the 
spring has been set up—the train of emall wheels 
being left out and the sliding ball is 30 set that the 
spring ehall be able to carry the rod round and 
round until the chain is delivered on to the barrel 
with a constant and steady motion. To thoroughly 
understand its correct manipulation yo2 would need 
to see it in use. I find it somewhat di cult to give 
a more lucid explanation than I have without giving 
illustrations. It is a tool that few watchmakers 
habitually use, so you could easily dispense with its 
services.—ALFOJOE. 


(48067.]— Silver Watch-Case Repairs. — 
Respecting the discolouration on ycur suver after 
soldering, you must have had iron or tae like 
present in some form. Such a discolouration is 
precisely what would happen then. The “pickle” 
should be kept in an earthenware jar or pot, and 
nothing in the shape of iron wire or steel tools 
should touch it. Joint-wire may be procured in 
any size, and in any of the ordinary metals—gold, 
silver, brass, German, Ko. The size most in use is 
such as you may observe in brooch joints or lever- 
watch joints. I give you a wrinkle to rub in re- 
specting joint soldering. It is frequently found 

t the solder runs into the joint -hole, and nearly, 
if not quite, stops it up. This may be effectually 
prevented by cutting a piece of pegwood to fill it 
up. The act of soldering burns it to charcoal ; so 
it is easily removed afterwards, and, as I have said, 
it prevents the solder running in.— ALFOJOE. 


48070.]—Prospects in Western Australia. 
— Referring to the last question of A Mechanic,“ 
land order warrants, of the value of £29, are granted 
by the agent-general of South Australia, to persons 
who pay their own passage direct to Adelaide, and 
obtain his approval before railing. On arriving iu 
the colony, the warrants are exchanged for land 
orders, which are immediately obtamable in tae 
of Crown lands. After a two years’ 
residence in the colony, the lani orders may be 
transferred. Pamphlets and all information can be 
obtained at 8, Victoria-chambers, Westminster. I 
think this would suit “A Mechanic.“ —T. 
MACKENZIE. 
(48081.]—Small Blower.—Thisis hardly a reply 
to this query; but as I am making ove myeelf for 
ipe use, I would suggest to H. W. W.” 
that hinges are unnecessary, if the boards are left 
din. or lin. apart at that end. The leather will act as 
a hinge with leas risk, I think, of cracking it. I 
intend to try it thus, and to make the join in tha 
teather at the middle of this end. I should be glad 
to know if Prout’s elastic glua would do for 
cementing it, or if there is any better kind, and if 
any necessity for sewing it as well; also what is the 
best way of making the leather fold properly in 
closing. In using gas for a blower, is there any 
danger of it being drawn in and exploding :— 
NEMO. 
{48089.]—Fish Tank.—Try 2 or & coats of ziuc- 
white paint.—J. R. E. 


{48109.]—Zine.—The solder is ordinary tio- 
man’s solder; the fluid, spirits of saltas. First 
scrape dirt off zinc, wet the parts with the spirits 
(a cane flattened out makes a good brusb) and 
apply the solder and the bit. You must keep the 
latter well tinned, and the solder will follow it.— 


[48109.] — Zine.— This can be soldered very well 
b7 the ordinary soft-solder, such as is used for tin- 
plate—that is what I have used, and I find no dif- 
ficalty. In order to make the solder run, use a 
solution of chloride of zinc; this is made by dis- 
solving zinc scrap in mnriatie acid till the acid will 
dissolve no more; a little sal-ammoniac may be 
added with advantage. With a small brush or 
piece of wood or wire (or anything handy), paint 
thie over the part where yoa wish the solder to 
run. Of course, you can tin and use the soldering- 
bit -—Os. 

[48092.]—Property of the Number Nine.— 
A number—say, of five places, whose digits are 
a, 0, 0, d. e, may be written thus :— 

10000 a + 10006 + 100¢ + 10d +e. 
Subtract the sum of the digits :— 


a+ b + c+ d +e 
There remains :— 
9999 a 4- 999 % + We + 9d 


a sum evidently divisible by 9, whatever the values 
of a, b, e, Co., may be.—M. A. 


[48117.]—Flectro-plating Solution. — There 
is uo necessity to throw it away; you can recover 
the silver. I should not attempt to doctor it in 
aby way, as you will only waste time and money. 
I presume, of course, that you have tried it, aud 
found that it will not plate properly. When an- 


swering your other query, I forgot to say that a | M 


gold anode should be used for gilding. —Os. 


[48118.] —Blectro-plating.— Personally I don’t 
think either lead or pewter worth plating, and I 
would not waste my time over such rubbish; but 
that is not the question. Idon’t know how many 
batteries you have; but you might join them up 
for intensity—that is, zinc to copper, and copper to 
zinc, and get a little more electromotive force. 
Don’t put a very thick coating on, as a thin one 
will, I think, burnish better on pewter than the 
former. You can deepen the colour of gilding by 
heating the solution.—0s. 


[48123.] - Reed Organ.— If you inteud con- 
structiug a reed organ on the suction principle, 
do not use the ordinary harmonium reeds, as, for 
this, they will require some alteration which would 
be a rather delicate job for an amateur. American 
organ reeds are the reeds which you will require, 
as they will only require voicing. If I were about 
to construct an instrument to contain 3} rows of 
vibrators, I should select the following specifi- 
cation as the best for general musical purposes :— 
Treble stop: clarionet, l6ft.; dulciana, Stt. ; 
celeste, 8ft.; flute, 4ft. Bass stops: Bourdon, 16ft.: 
diapason, 8ft.; principal, ift. If any mechanical 
stops are required, I should select the following: 
Octave coupler, Vox Humana, and two stops to 
subdue the power of the diapason and principal in 
the base. The l6ft. seta should be placed nearest 
the back of the instrument, the principal and flute 
sets in the front. The diapason, dulciana, and 
celeste sets may be placed between the 161t. and 
4ft. sets. Ido not think that any real advantage 
will be gained in having the reeds situated above 
the keys, in this case. You will not require any 
channels, if constructed on the suction principle. 
One reed valve in connection with each key will 
suffice to cover the correspondiog reed apertures. 
You can purchase the various tube-boards to hold 
the reeds at a moderate cost from any respectable 
manufacturer, which will save you a deal of 
trouble. Any further information if necessary.— 
G. FRYER. 

(48125.]—Electric Bell.—One of the wires 
from bobbin should be taken to one binding screw, 
the otber wire (from bobbin) to the armature, and 
another wire from contact breaker to other binding 
screw.— ELECTRICIAN. 


{418126.]— Electro-Deposition. — Guttapercha 
must not be used for cyauide solution. Cyanide 
of potassium dissolves it very fast; and what it 
does not dissolve it will leave quite rotten. It will 
answer better for an acid solution of copper; but 
I should not care to use it, even for this. Don't 
divide your trough into two (or any other number 
of) parts: you will find it very inconvenient. The 
brass-oovered stair-rods will do very well. I don’t 
understand your question about fixing them one 
above the other. Read four letters of mine on 
“ Electroplating” in Vol. XXXIV. of the ENGLISH 
Mxrcwanic (Nos. 866, 869, 868, 874). You will not 
tind a Grove's battery at all suitable for ordinary 
arnt aoa Dauiell's is the proper battery. 
—Os 


[48130.])—Steam-Boiler Manhole-Doors.— 
Use asbestos cardboard; nothing like 1t.—Os. 


[48130.] Manhole Doors.—Let ‘‘Steam User” 
make his joints-with rubber and canvas packing, 
zin. or zin. diam. (round), such as is used for 
piston-rods, scarf each end taper, about I: in. long, 
and tack BE with copper tacks jin. longer 
than diam. oł packing. After placing on door, use 
a strand of white spunyarn, teased out, and smear 
with blaok-lead and tallow, to prevent sticking to 
boiler. Don’t screw up too tight. Will stand any 
pressure and last any time. When re-made, use 
fresh spuvyarn, &c.—W. BEAULAH. 


48133. Locomotives.— L. and N.W. engines, 
Nos. 1010 and 2312, are coal engines, 4ft. 3in. 
wheels 6-coupled; 2003 is a 4 coupled Gft. Gin. 
passenger engine, named ‘ Alecto.'’’—THUNDER- 
BOLT. 


[48133.]—Locomotives.—The cylinders of the 
„Princess Alexandra ” are 16 by 24. Midland: 
833 is a side-tank goods engine of a powerful 
class, built by Beyer, Peacock, and Co. 1871, for 
the London traffic. I am sorry to say I do not 
know the dimensions. 1212 is a 6-coupled goods 
engine, built by Beyer, Peacock and Co., 1876; 
cylinders, 174 by 26; coupled wheels, 4ft. 10in. 
No. 1466 is a 6-coupled goods engine, built by 
Stephenson and Co., 1881; cylinders, 174 by 26 ; 
coupled-wheels, 5ft. 2}in. diameter. This engine is 
fitted with asteam-brake. Great Western: ‘‘Aluca’’ 
is one of the 8ft. broad-gauga singles. If it 
originally belonged to the Great Western Railway, 
the cylinders are 18 by 24, but I am not sure 
whether it was not obtained from the B. and E. 
Co. Ik this is so, the cylinders are not so large. 
L. N. W.: 1010 is one of Mr. Ramsbottom’s 6- 
coupled goods; cylinders, 17 by 24; coupled- 
wheels, 5ft. 2in. No. 2003 (“ Alecto’’) is one of 
Mr. Ramsbottom's 4-céupled passenger engines; 
cylinders, 17 by 24; coupled-wheels, 6ft. 7hin. 
diameter. It was built at Crewe in 1871. Iam 
sorry to say I do not know the Brighton engines. — 
ETEOR. 

(48138.] Child's Ankle.—I have a son, now in 
his 40th year, who was lamed bya blow of a stone, 
when about three years old. consulted half a 
dozen surgeons, but the child’s leg became more 
and more useless; so, after the lapse of three years 
of suffering and helplessness, I took the manage- 
ment into my own hands, and have most thank- 
fully to state its success. I had to get up the 
child’s strength by every possible means, such as 
judicious food, baths, and exercise supply; at the 
same time keeping his mind suitably amused. The 
principal secret of the cure consists in the perse- 
vering use of wet bandages. Take a fine towel—s 
diaper one is nicest, and it should be of flax, not 
cotton; fold it narrow, then dip it in clean cold 
water, and wring almost dry; then bes it, per- 
fectly smooth, round the weak limb, beginning at 
the toes, and ending above the knee; this wet 
bandage must be laid on without tightening, so 
that circulation shall not be impeded ; have ready 
a thicker and longer towel (or two towels) to wra 
over the wet one, covering the whole limb, an 
overlapping a few inches, to keep in the moisture; 
fizally, secure all with a few safety-pine. Prepare 
the dear little fellow for a momentary chill—it will 
do him good to give a loud shout! and in five 
minutes he will feel the limb warm and comfortable. 
A few nights’ practice will give skill in the appli- 
cation. The water ‘‘plumps”’ and strengthens 
the fesh. In the morning, wash the towels in 
clean water, and dry for next night.— Ax Expz- 
RIENCED MOTHER. 


[48139.]—Locomotives.—L. G. D. Engines. 
Passenger engines (1) Express bogie-engines, 
numbered 157—162, cylinders 174 by 26, driving- 
wheels 6ft. Gin.; built by Neilson and Co., 1877. 
(2) Mail engines, 53—58, built by Sharp, Stewart 
and Co., 1873 (57 and 58 rebuilt 1876), outside 
framing, driving-wheels 6ft. Gin,, cylinders 17 by 
24. (3) Ordinary passenger engines, Nos. 1—26, 
32—52; these are all outside-framed four-coupled 
engines, built by Sharp, Stewart and Co., and at 
Canada Works, Birkenhead. The cylinders of 
Nos. 1 and 2 (Sharp, Stewart and Co., 1861), are 
16 by 20. (4) Nos. 27—31, outside-framed bogie- 
engines, driving-wheels 6ft. Giu., cylinders 16 by 
22. Goods engines.—(l) Single-framed goods, 
Nos. 135—140, 151—156, cylinders 174 by 26, 
coupled wheels 4ft, 10in. (2) Outside-framed 
goods, aT Stewart and Co., 1862, coupled 
wheels 5ft. dia., cylinders 17 by 24. These goods 
engines, one of which was in the exbibition of 
1862, have Cudworth’s fire-box. Passenger tank- 
engines (1) Bogie tanks, single frames, cylinders 
17} by 26, leading and driving-wheels 6ft. 3in. ; 
numbered 10!—109 (Neilson, 1875), 65—70, and 
110—112 (Vulcan Foundry Co., 1375), 163—174 
(Kitson). (2) Scotcbmen. Leading aud driving- 
wheels (coupled) 5ft. Gin., cylinders 16 by 22 (some 
16} LA 22), outside frames, numbered 81—94 ; built 
by Neilson, 1866. (3) Nos. 71—80, four-coupled, 
outside framed side-tauk engines, built by Haw- 
thorn, 1863, driving and tra ling-wheela (coupled) 
ft. Gin., cylinders 15 by 20. Nos. 59—64, and 
145—149, are of a similar clasa, but I do not know 
dimensions. They were rebuilt 1876-8. Nos. 
95—100 are single-framed tank-engines. The 
M. S. and L. engines have for the most part out- 
side framing. A good many of the goods engines 
built 1870-3, have inside framing, but very few of 
the passenger engines have inside frames. The 
chief express engines are the bogies built 1877-9 
by the company, cylinders 17} by 26, driving and 
trailing- wheels 6ft. 4in., numbered 423—446, also 
4 by 129. and a fewothers. Nos. 356—365 (1875), 
310—320 (1873), have a single pairof leading- wheels. 
Iam not sure of dimensions, but was informed 
that the coupled wheels were 6ft. dia., and cylin- 
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ders 17 by 24. No. 256—266 (1868) and others are 
of a similar class. The other coupled engines are 
smaller. I have seen only 3 single-framed passen - 
ger engines, viz., No. 64, 74, and 97. They were 
small engines, with 16in. cylinders. There is also 
one single engine with outside cylinders (No. 399), 
driving wheels 7ft. Gin., cylinders 18 by 26. Goods 
engines: The latest class have double frames. The 

linders, I was informed, are 174 by 26. These are 
460—483 (1881—2) and 80-399 (1876), 340—354 
(1875). The single-framed goods engines have 
wheels 5ft. dia., cylinders 17 by 24, and were built 
1870—3, Nos. 1, 2, 3, 33, 34, 40, 42, 280—309, 330 — 
339, and many others. The older class of double- 
framed goods engine have l6in. cylinders, but I do 
not know dimensions. They were built 156U—1869 
by different makers, Nos. 188—190 (Neilson, 1865), 
210, 219, 240, 249 (Beyer, Peacock, 1866—8), 220— 
239 (Sharp, Stewart, and Co., 1866), are a few of 


3 There are a great many others. 
UNANSWERED QUERIES. 


— — 

The numbers and titles of queries which remain unane 
awered for five werks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, Woe trust 
our readers will look over tha list and send what information 
they can for the benefit of their fellow contributors, 


Since our last “Plug” has replied to 46198; Marlow“ 
47458. 
47499, 
47512. 
47514. 
47516. 
47520. 
47525. 
47526. 
47534. 
47539. 
47560. 
47564. 
47565. 


Model Electric Railway, p. 454. 

To Mr. Lancaster, 481. 

Tennis Balls, 484. 

Split ing Stone, 484. 

Inspecting Weights and Measures, 484. 
Hay Parn, 494. 

Quickest Railway Run, 484. 

Dutch Rh. n'sh Locomotives, 484. 
Wear of Brake Blocks, 485. 
Self-Acting Feed to Planing Machine, 485. 
Photographic Lens, 455. 

Valve Motion, 485. 


47746. 
47763. 
47764. 
47774. 
47777. 
47782. 
47790. 
47792. 
47796. 
47803. 
47806. 


Terra-cotta Painting, p. 580. 
Osier-growing an i Basket- making, 580. 
Greenhouse, 450. 

Cutters for Use io Lathe, 583. 

Clouds in Negatives, 58), 
Confectioners’ Oven, 580, 

Mechanical Lantern Slides, 581. 
Staining Glass Green, 581. 

Electrical, 581. 

Third Grade Art, 581. 

Chemical Lung or Sanitary Punka, 581. 


USEFUL AND SCIENTIFIC NOTES. 


— . — 


A PHILADELPHIA gentleman has recently had a 
sad experience with his telephone. According to 
the Boston Journal, in using the instrument he 
stood with his face quite close to“ the hooks which 
hold tbe transmitter,” and perhaps unconsciously 
touched them. Suddenly he seemed to see a 
bright blue and white fire shoot out of the very 
body of the instrument, and at the same moment 
he experienced a sensation like having a claw seize 
and drag up the skin of his forehead, and holding 
him by it. shake him to and fro with great vio- 
lence.” He was partially stunned, and on recover- 
ing himself, after the lapse of half-an-hour, found 
his watch hopelessly disordered. There was no 
storm at the time, or the transmission of lightning 
over the wire would seem to be the most probable 
explanation of the phenomenon, but in default of 
that, the crossing of the line with an electric-light 
wire might easily account for it. However that 
may be, it seems quite time that lightning-arresters 
should be applied to all telephones. As usually 
introduced in the country, with several subscribers 
on each circuit, the crackling of the instrument 
during a thunder-shower, unless the wire is dis- 
connected, is quite sufficient to alarm a nervous 
person, and the possibility of an unexpected shock 
at any time certainly does little to encourage the 
spread of the sy stem. . 


The Growth of American Trees.—Some 
notes have been published on the native trees of 
the lower Wabash and White River Valleys, the 
result of long and careful observations, made by 
Mr. Robert Ridgway and other naturalists, upon 
the forest growth of Southern Indiana and Illinois. 
Nowhere in the whole of Eastern America have 
as many large specimens of as many species been 
recorded as Mr. Ridgway found in the lower 
Wabash Valley. Nearly all the largest and most 
valuable broad-leaved trees are there found asso- 
ciated togetber, and in a single square mile of 
woods 75 species of trees, nearly all of the first- 
class, were tabulated, being nearly as many as 
grow on the whole European Continent. By actual 
measurement 34 species were found to occasionally 
exceed 100ft. in beight, while 17 others, although 
not measured, were apparently at least 100ft. high. 
The tallest specimen measured, à tulip tree, was 
190ft. in bere bt, and individuals of 10 other species 
exceeded 150ft. N 


QUERIES. 


— . — 


{48145.}—Cleaning Morocco Leather. How 
can I el- an and renovate sume Morocco leather recently 
removed from an easy-chair ! It is very dirty, and has 
been saturated with water; it 1 not atiffened, but has a 
dirty brown appearance.-—-J. C. S. 


(48146.J—Legal.—To Mr. FreD. Wertnrerirun.— 
Would your ob. iging correspondent kindly reply further 
on the subje:t of query 47455, p 461, on the two follow- 
ing points—viz., (1) The nieces of the testator whose will 
is contested in Chancery. become p ssessed of property 
above £200 which, by th-ir marriage settlement, follows 
original trust, but as rents for about 12 mos. will have 
accrued since testator’s death, and will, I suppose, form 
part of the Chancery award, will it not be just and 
proper that such sum derivable from su-h rents be con- 
sidered as ineeme, and as such, not to follow original 
trust! (2) The trustees are exeinpt from the duty of 
sering to the settlement of funds, such as above, and 
their not seeing to it is not to be breach of trust—this is 
carefully laid down in deed ; theref re, the agreement to 
invest ruch property in the trust exists only as between 
the husband and wife; the question has therefore 
arisen, Can they (the husband and wife) waive the carry- 
ing out of this agreement, and mutually'agree not to in- 
vest such property uuder the deed ? It is thought that 
such proceeding is the spirit in which the clause is drawn 
or, in other words, optiowal.-MAKRIE D AND Done For. 


{(18147.1—Fixiog Fretwork.—Will some kind 
render of the E. M.“ inform me what is the best 
method of fixing fine fretwurk panels to a background of 
solid wood which bas been well polished ? I flud glue 
does not stick well oa the polished surface, and the work 
heiog tine, would not admit of nails, or even brads.— 
RrpaL Mount. 


148148. Harmonium Couplers. &c.—I have 
nearly completed a two-manual harmonium with pedals, 
Will any currespondent tell me how to make the best 
kind of couplers, and what reeds would be suitable fur 
each manual of 34 rows reeds each 1— B. J. T. 


148149.) —Dynamo for Electro-Plating.—Could 
any one give mea description of a dynamo as above tor 
plating spoons and such things? Please say what the 
number of wire should be used for the armature and 
magnets, &c., and a drawing of the machine, if possible. 
— H. L. Rutter. 


48150. Zine Castings. Would some correspond- 
ent who kvows kindly give particulars of above ? When 
I have made castings of zinc bolts in plaster-of-Paris 
moulde, they are all honeycombed. Is there anvthing 
used along with zinc to stop the honeycombing ?—R. B. 


[48151.]—Flax. Hemp, and Jute Spinning.— 
Can any reader inform me where I can proc re practical 
treatises on the above subjects, with diagrams, of the 
machines used ? Also, if it is possible to get working 
drawings of the machines ]—Grascow. 


(48152.]—Violin.—Am making one. Will“ Fidd'er,”’ 
or some other correspondent, kindly assist me? Huve 
understood that lin. is the right thickness for back and 
belly ; the latter to be a shade thicker, the whole length 
of middle to support pressure of bridz?; the ribs about 
1-16in, thickoess; bave sycamore for back and ribs, and 
reputed Swiss pine for the belly. (1) Will any other 
wood than Linden do for the horizontal fastenings ? (2) 
What does Berliner mean (alluding to good fiddles) by 
“ graðuated ” ! To what part or parts does it apply! 
Lastly : Is it right to give a coat of size two days beiore 
varnishing —MxLIORA 


48153. Removing Black Stainsfrom Marble 
Tablet.—Would any reader of the E. M.“ kindly 
help me out of my difficulty—viz., having used some 
black japan t» blacken letters on marble tablet, I find it 
has penetrated the stone to such an extent that I find it 
impossible to remove the black round the letters. I have 
done it before, and have been successful in making a 
good job; but I think this black Japan is a bad quality. 
I did this job the usual wav-—i. e., painting the stone all 
over where the letters are cut; then when dry scour off 
with water and fine stune, leaving the letters untouched. 
Perhaps there are some chemicals tbat would clean the 
stone; as if no-, I must go to the expense of new tablet. 
—CnhukhcA-H ILL. 


[48154.—Rudder.—Can some one inform me, from 
recollection of the published accounts, as to the nature 
of the accident which liappened to the rudder or stecring 
gear of H.M.S. Baccbunte, some months ago, during her 
last cruise? Also, as to tbe nature of the jury” 
rudder or steering-gear then substituted 1h. M. 
NTERLE. 


48155.]— Substitute for Hops.—What is the best 
substitute for hops? Their price this year is almost pro- 
hibitive.—J.C. A. 


142156. Geneva Watch.—After winding a J-plate 
Geneva watch it stopped, and thinking that it was over- 
wound, I took out the balunce-wheel and allowed it to 
run down ; but on replacing and winding it still does 
not move. What is the cause and remedy !—AMATEUR. 


148157. Gas from Petroleum .—Will some corre- 
ndent acquainted with making the above kindly give 
size and xhape of vessel to be filled with sponge fur e'ght 
lights? Is common petro, or spirit used { Is there 
mach danger connected with it? Cun a tight be got equal 
to gas, and if motive power adds nothing to the expenze, 
is there anything to be saved where gas is 58.—0. 


{4815s.}—Short Sight.— Being rather short-sighted, 
and my eyes aching siter reading or writing much, I was 
suited at the ophthalmic hospital for a pair of spectacles 
— No. 10 concave Evghsh—and told to always keep them 
on. Iubject to always keeping them on, but am willing 
to wear them during the time £ am reading or writing. 
Wil my eyesight be at all saved by so domg. or hal 1 
better not put them on at allt If I wear them while 
reading and wriung, chall I be any more nesr-sigh'e1 
when I take them off to attend to wy out-door duties and 
amusements?) T have been told by friends that if once I 
wear tbem I shall be unable to do without them. Is 
that correct? If go, I prefer to remain as I am, and not 
wear them atall.—aA ULEKK. 


[48159.1-A Water Question —Will any of your 
renders solve this problem, and suggest a remedy !—A, 
is cistern at house; B. large tank at lodge; C. is well in 
valley; D. tap in scullery ; E air-pipe at lowest point of 
main. The water is pumped up from C. to B., and runs 
its-lf from B. to A. For fifteen vears there has been a 
continual supply. Lat ely, it suddenly stopped. Find- 


iog the main (i-iron) corrojed between B. and E., we 
laid in a lin. lead pipe so far, and connected it to the old 
main running up to A. Fora few days it ian better than 
ever, but suddenly stopped running at the cistern A., 
though ran very well at D. in scullery, the pipe between 
D. and A. being perfectly clear. After filling tank B. to 
overtlow, it started again, but has since kept stopping 
and starting itself. We have lowered the cistern A. 
lin., and putin an air-pipe E.—with no better resulta. 
Would the laying in of a larger pipe part way cause the 
stoppage? Is it air that stops it! If to, where dos it 
accumulate! We tind no air at E.—PluunzR. 


eid ood for Camera.—To Ma. Lancaster. 
—T huve lately purchased a Le Merveilleux camera, with 
which Iam very much pleased. It has no hood, how- 
ever, for covering the opcrator’s head when focussing : 
and as I do not know the right way to make and attach - 
one, I shall be obliged to Mr. Lancaster if he will kindly 
give instructions.—Assoc.M.I.C.E. 


48161.] - Secondary Batteries or Accumt- 
lators.—I have made two model Faure accumulators 
by laying side by side 12 plates of tea-lead coated with 
red-lesd and dilute sulphuric acid. These plates are separ 
ated by sheets of blotting-paper, and each group of 12 
plates wrapped in sume woollen stuff, and 18 in a 
separate jar filled with the dilute acid. Not having a 
dynamo-machine, I linked the accumulators with a 2-cell 
Bunsen battery, and after a quarter of an hour, on dis- 
connecting the accumulators, I found they had retained 
sufficient of the electric energy to deflect the needle 
when I applied the gulvanometer. I rever- ed the current 
several times at intervals of a quarter of an hour; and 
finally left the accumulator connected with the Buns 
battery during the night. In the morning I could not 
get a curreat from the accumulators, nor yet through 
them when the battery was connected ; but after about 
an hour I found that toe current would flow through 
them again, but they wouli not retain sufficient of it to 
deflect the needle. The only theory I can form is, that 
the blotting-paper, when once it was thoroughly satora- 
ted, did not offer sufficient resistance to the current. Bat 
this theory will not account for the current refuring to 
pass through the accumulators, as it did for about an 
hour. I would also be glad to know if an electro-magnetic 
machine, such as used for medical purposea, would. 
serve to charge the accumulators if driven at a bigh rate 
of speed ? And also how I may know when the aceumu- 
lator is filled to its utmost extent? Also, if it is danger- 
ous to touch the conpecting-wires when the accumulators 
are fully charged 7—Puzz.ep. 


[48162 }—Telephone and Indicator:—I should 
be glad to know if the Simplex“ telephone is really 
good and loud ? I require to make, as I cannot obtain, 
an electric arm indicator as used in the railway caine. 
5 0 someone kindly oblige with instructions I—-GEMATD 

ARLEY, 


[48163.]|—Brake for Dog-cart.—Can any of your 
readers pave detai.cd information of a really good effec- 
tive biake for a dog-cart? The prize brake of the New- 
castle Competition thiows the weight on the horss’s back 
down hill. I want it taken off.— W. Lontra. 


[48164.] — Waterproof Dressing. — Will some 
reader ioform me how to make a waterproof dressing 
similar to that used for railway-sheets, &c. 1—H. B. 8. 


(48165.)—Valve Trumpet.—I have just com- 
menced to learn this instrument, having substituted it 
for the cornet in an amateur orchestra. So fa, I am 
able to produce most of the notes on the scales, but find 
it very untractable and laborious as compared with its 
offspring—the cornet. Would some reader who has ex- 

erience of the trumpet, kindly inform me if I may hope 
tor fair proficiency in a year of so with a daily practice 
of an hour? I would als» be glad of any hints aa to 
production of the notes, tingering, and general manage- 
ment.—CLARINI. 


48166. Income-Tax.—I have been paying Income- 
tax for some years, but my income being below £50, and 
have been told that I should not pay it. Can 1 recorcr 
this tax for the last three years! If so, would I require 
to get certificates foreach payment of interest on money 
invested, and where should I apply for exemption In- 
LAX D REVEXUB. 


(48167.]—Intestate.— A. is a widower with two 
daughters; B. is a widow with one daurhter. They 
marry and have issue—two sons and one daughter. A. 
di-s without a will, and the law decides that the widsw 
gets one-third the effects, and the remainder to be equally 
divided between A.’s two daughters by first marrige, 
and the three children by Inst marriage ; the daughter of 
B. by first marriage getting nothing. Soon after A.! 
geath his oldest daughter by first marriage also dies with- 
out a will. To whom does her share of the fortune 
revert? Does the widow or any of the children by 
second marriage get any, or does the whole belong d 
remaining daughter of A. by first marriage 1—8x08. 

{48165.]—Legal.—A married lady will have, in her 
own right (by her father's will), £2,500. She has already 
mortgaged £590 of ber right to a person fur borruwed 
money until the landed property is realised, that ha’ 


Qr. 6, 1882. 


n left by her deceased father. I lend her £100 for the 
We purpose, upon a bill on demand, signed by her- 

ber husband. The busband is now trying to do a 
Sn by representing to all his creditors that he can- 
meet bis engagements. Can I sue the lady acd 
jer at law from her private estate the £100 I lent her 
k her signature to the bill on demand !—Epwanp 
war. 


g1e9.|-Star Magnitudes.—To F. R. A. S.“ — 
ad you kindly inform me what itudes are 
0 following stars by Flammarion in“ Les 

„- Ophiuehus, a; Aries, 3, č ; Aquila, e, 
arius, p, L: Delphinus, a, .; Pegasus, 0, 56 ; Tri- 
ilum, 3; Cepheus, 1, xe ; Cygnus, a; Bootes, E, 
Pisces, E; Ursa Major, x, o, 6; Draco, u, 7, 0, x, 
.—Dsaco. 


170. —Blectrical.— Wil Sigma, or some 
- practical electrician who knows, kindly inform me 
her miver-plates can be used instead of carbon in 
rdinary bichromate cell, and if so, whether there 
d not be some advantage on account of its create 
ucting power! Also, whether there are any known 
backs to its use except expense 1—BILVER-PLATES. 


171.)-Married Woman's Prop Act.— 
B. Wergsariztp.—Under the new Act, what will a 
ind be entitled to out of the separate estate of his 
should she die without leav a will? To whom 
| her real property, if any, go !—Agaxreoa. 


12.7 Opera Glasses -om any of your readers 
e whether I can do anything to remedy the defects 
air of opera-glasses ? When I first tried them I 
I could not see clearly through them until I 
d up one of the eyepieces a little; but having 
hat, I can see fairly with them now. On looking 
moon, however, the other nixht, I found that the 
peared oval instead of round when I used beth 
but quite round when I used one. What is the 
of that! It shows there is something amiss. 
be remedied ? The glasses are slightly wide 
between the eyes. Would that account for it? 
by isit that some glasees are su exceedingly clear, 
25 ae the eyes ache, and put everything in a 


3.) — Locomotives. — To ‘‘ Marzoz.” — I 
1 with interest your reply re locomotives in the 
. of Rept. 22. Could you not, however, give a 
of one or two of those mentioned? And might I 
that if some of your correspondents who answer 

eries would more regent y ive aketches, it 

more satisfactory and in .—E. E. R. 
N. 


|.}-Astronomy.—A few days since a friend 
y attention to one of the science primers on the 
abject, edited by Professors Huxley, Roscoe, and 
Stewart. At pp. 29, 30, 31, and 32 respectively, 
ora give four representing the earth as 
m the sun in four positions in ita annual orbit 
hat body—viz., the earth at the summer and 
olstice, and at the vernal and autumnal equinox. 
sly understand the direction of the earth’s axis 
nou-l orbit through the ecliptic, that is, from 
mer to the winter solstice, the north pole always 
to that part of the ecliptic to which the earth is 
ding, and from the winter to the summer sols- 
coutrary direction. If this be the case, it appears 
at each of the diagrams in the above work, repre- 
the vernal, and the autumnal e zuinox will 
o be reversed to give them their true position as 
ı the sun. Will “A Fellow of the R. A. S., or 
else, kindly state his opinion on the subject. 


—Legal.—Can Mr. Wetherfleld advise me in 
ing case ?—I am an engineer’s assistant, ond 
ly pay monthly—seometimes not till it is long 
boier. As I have a better engagement in 
tend to leave shortly, but am uncertain as to 
required. (1) Must I give a month's notice, 
can I give it at any day, or only on pay-day ! 
»bjects to my leaving, can he compel me to stay 
fter I give notice, or can I leave ata weck's 
without notice at all, by forfeiting the pay due 
ASSISTANT. 


—Piatinotype Printing.—I should feel 
any correspondent who would either give a 
iption of the above process, or say what book 
tion contains a description! Also, I should 
ow what advantages other than permanency 
s presenta !—LI.B.A. 


-French Polishing.—Would any corre- 
ell me whether any particular size or stopping 
ore French polishing, particularly mahogany 1 


Best Form of Forge. — Will some one 
->h of a cast or wrought-iron smith’s heerth for 
hin. square, for gates, &c., and which can be 
place where space is limited! Also, say if 
wer (hand-driven) gives a superior blast to 
J the best shape of tuyere for it I—LIxXx. 


Handy Puach.— Will some one give a 
bandy and cheaply-made hand-power punch 
punching jin. holes in jin. and fin. plates 
rom edge !—Lynez. 


Wood-Splitting Machine. — Would 
eader describe the above, such as is used by 
zuufacturer 1 I have never seen any of 
am told they are constructed something like 
machine. A sketch would oblige NE uo 


Legal. X. dies without leaving a will. 
liness his business has been carried on by Y. 
> bas two sisters older tan himself). The 
Carried on under the style of X. and Son, 
or ment of partnership was ever ext- 
cing dead, what is Y.’s status, and are his 
(others entitled to a share in what is left ! 
sness be put in liquidation, &c. ? The oldest 
he famuly is a si-t-r, married, and Y. is 
e business by a younger brother and sister, 
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[48182.]—Gold Bronze Powder.—Will any reader 
kindly inform me how the above is manufactured, and 
how the brilliancy is given to the better sorts! Are 
there any makers in England, or is it all imperted from 
Germany !—T. MAcxENZ IE. 


(48183.)—Eogine Queries.—Would any reader 
kindly give me the size of steam-ports, diam. of piston- 
rods, thickness of piston, und the size of alide- valve for a 
bin. bore, 10in. stroke cyli: der? Also, a good simple 
boring-bar to bore same !—AmaTEuR. 


(48184.]—Leather Bellows for Camera.—Will 
any reader kiudly inform me how to make parallel and 
taper bellows with the neat square folds without using 
two plies of material and strips of cardboard between !— 
MIpLornian. 


148185. 5 Engine. Will F. Walker kindly 
ive f er structions respecting the commutators of 
is electric engine described Bert 29? Does the arcuit 

cloee, as armature faces are in line with the permanent 
magnet? He has not made this quite clear to—ELRO TRA. 


[48186.|—Ma gneto-tlectric Light Machine.— 
In ing a magneto-electric light machine on a small 
scale, like Holmes, on the Gramme principle, in which 
the steel magnets are fixed and the eleciros revolve, how 
is the commutator arranged to use one current only, and 
which of the induced ourrenta is employed—the one 
formed on the approach of the armature ooils to the 
fixed magnets, orthe current inducing upon their receding 
from the fixed magnets! — Faraday’s discovery.— 
ELZOTRA. 


48187.]J— Glue or Paste for Skins —Could any 
of our practical ers give a good recipe for fastening 
d :g-skin to muslin lining fer ladies’ Jacket, so as tu 
leave it pliable and not atle to crack I—OxR 1n Want. 


[48188.1- Organ Blower.—Will any one kindly 
oblige me with drawings to show how the valves are ar- 
ranyed in Bailey’s hydraulic organ blower, and oblige ! 
VALVX-E, oIxE. 


149189. -Commutator.— To Mr. Gro. Totxax.— 
Will you please give fuller instructions bow to make the 
commutator of your small dynamo! Will you also tell 
me how the + and - electricity in the ordin commu- 
tator is prevented from mixing? Also, kindly avswer 
ar query under heading of coil, on p. 508, No. 906, last 
vol., at your earliest convenience.— ELECTBICIAN. 


(48190.]—Boaler.—I have an egg-end boiler laid in 
brickwork. The end plate is cracked from three of the 
bottom rivets. I cannot get at it to caulk it for brick- 
work. Can I put enything inside boiler to stop leak: 
for a short time, as I cannot spare time to pull out brick- 
work for a few weeks? It does not leax much while 
working, but puts fire out when banked up for the night. 
The boiler is worked at 301b. pressure.—LEAKAGE. 


[48191.] — Sulphate of Copper. — Will some 
chemical friend kindly say whether sulphate of copper 
deprived of its water of crystallisation would, upon 
further rvasting, becume an oxide of copper, and ins- 
luble in water? Als, what percentage of copper would 
it contain, and how can copper precipitate be reduced to 
an impalpable powder 1— HK. W. 


[48192.1—Civil Service Exam. (Class I.).—Can 
any reader obive by telling me the best buoks to read 
on logic, mental, and moral pnilosophy, to enable me to 
pass the above exam. !—H. L. R. 


(48193.)—Medical Coil.—Will some fellow-reader 
please give me the instrucuons how to make the connec- 
tions, 80 as to be able to take the piimary or secondary 
9 I understand how to make al tue other parts. 


(48194.}—Cleaning Brass Cartridge-cases.— 
Will some kina friend give reliable recip- for cleaning 
brass-drawn rifle curt: i\dye-cases, and keeping same free 
from verdigris ?—v. C. L. 


48195. Cambridge University.—Are the lists 
of the dates of th open scholarships examination out, 
and if so, where can they be obe ain- d! Also, rules for 
coming Oxford and Cambridge certidcate examinatiens, 
ana subjects taken !—Cunipakus. 


(48196.|—Teeth of Mortise-Wheel.— Will Jack 
of All Trades, o. any otber able reader, tell me how to 
strike out the teeth of a mortise-wheel for bevel and 
epur-gear! Also, how to put the cogs in !/—Oxz Wien- 
ING TO BE A MILLWRIOEHIr. 


(48197.)—L. & N. W. R. En es.— Would any of 
our readers kindly inform me of what kind and where 
stationed are the folluwing engines 1—8, 22, 169, 251, 
252, 255, 618, 655, 738, 744, 755, 777, 819, 981, 1092, 1121, 
1148, 1487, 2000, and 220). Also, any L.N.W. engines 
stationed at Carlisle and Holyhead.— Arras. 


(48198.]—Small Brass Castings.—I want to 
make a few vary small brass casings. I have got 
moulding- nd and boxes, but do not know how to go 
about it. I have mde two or three attempts, but have 
not been able tu make the mould in the sand. Is there 
anything mixed with the sand? If some correspondent 
would give me the int rmation, I should be much obliged. 
—AMATEUR ENGINEER. . 


48199. Copper Boiler.—A friend of mine abroad 
hns had constructed a builer fitted with a bead for dis- 
tilling herbs. H- could only procure copper sheets 1-16 
thick, and as his boiler is Sft. ¢in. high, and 30in. in 
diam., fears it is not strong enough; and besides that, 
he is at a loss how to suepend tuis boiler properly. He 
got two pice of bar iron crosring other at the 

uttom of the boi er, and let up n four sides, with a hori- 
zontal fla. ye at tbe upper end of each of these bars 
about half-way up the builer, to rest on the top of the 
masouty surro nding it, and which is bellied out to 
admit the piay o th flaue on to the lower part of the 
boiler. Will any reader skilled in such watt- rs kindly 
give me any hints as to how my fii nd csn overcome the 
ditiiculty into which he has plunged !—J. r. B. 


(48200. |—Legal.—I should esteem it a great favour 
if Mr. F. Wetbertield would help me. Six years ago I 
Wos first engaged by my present master, und a verbal 
agreement was wade for the salary tw b £10 f r the first 
3 which was duly paid. Since then, no arrangement 
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paid on account. (1) Can a master under such cireum- 
stances fix the salary to his discretion f 
(2) Will the workmsn’s claim be paid in fullina 
case of bankruptcy? (3) How will his claim stand if the 
master made a bill of sale !—J. B. 


48201.]J Married Woman's Property Act.— 
Will some one kindly tell me whether the Married 
Woman's Property Act recently passed is in force now! 
If not, when does it come into operation 1I—Warrind. 


CHESS. 
— — 
Art Communications for this department must be 


addressed to the Chess Editor. at the office of the 
Byouisn Maonanio, 31, Tavistock-street, Covent-garden, 
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PROBLEM DOCLXXXVII.— By J. W: Assorr. 
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White to play and mate in four moves. 


PROBLEM DCCLXXXVIIL—By G. Hoxe. 


First prise in Third Problem Tourney of Boy's 
Newspaper. 
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White to play and mate in two moves. 


Sorvutrox TO 783. 


White. Black. 
1. KtoQ3 1. Anything 
2. Mates d 

BoLUTION TO 784. 

White. 
1. A to AB. 1. R takes Q (a) 
2. R to Q 2 (oh) 2. Moves 
3. P mates 

(a) 1. Qto Q Kt 3 (ch) 
2. Kt takes Q (ch) 2, P takes Kt (b) 
reer (b) R to Q Kt aq (ch) (o) 
e 

2. P takes R becoming i 

Kı (ch) &o. 


(e) B takes Kt &e. 


8. P-Q B 8 becoming 
Q& 


0. s 
There are other obvious variations, 


NOTICES TO CORRESPONDENTS. 
CorrecT BoLuTIONS to 779, 780, 781, 782, by F. M.“; 
to 779 und 782 by W. T. Bayne; to 784 by Schmucke. 
Scumucke.—In your solution to 783 you have overlooked 


cover. 
Bavxx. We are unable to follow your solution of 


can 
* Kt takes Q P 
t takes : š 

780. You say 1. G takes Rt but Black has no Q; 


nor can any other piece take the Kt. The proper aad 
only solution is B w B 6. 


been made as regards a fixed salary—merely money | J. W. Arsorr.— Thanks for problem. 
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Tun following gentlemen have entered for the Game 
Tourney by correspondeace :—H. B. Reynolds, jun., 
A E. Stued, W. T. Pierce, H. Vivian, E. Baron, J. Res- 
rell. H M. Viucent, Rev. F. T. Gill, J. H. Blake, 
J. Pierce, J. Clothier. Play has already begun. We 
subjoin the rules of the Tourney :— 


1. Two games must be played simultancously by erch 
player: return move to be sent not more than 48 hours 
after receipt of opponent's move. 


2. Each competitor must play every other, and the 
winner of mov. games will gain the first prize. A drawn 
game will count one-half to each player. 


3. If any player withdraws before the match ia over, 
all the games he has plage lin the match will be cancelled, 
with their correrponding scores. 


4. The winner of each came must send it to the Chess 
Editor of the Esolisn Mecuasic, to be published if of 
sufficient interest. 

5. AU disputes must be referred to the Chess Editor, 
whose decision will be final. 

R. The prizes are (1) £1108. ; (2) £11s.; (3) M'les’s new 
book of problems. 


ANSWEES TO CORRESPONDENTS. 


— . — 


„%% AU communications should be addressed to the EDITOR 
of the Enwauisnh MCHAZIO, 81, Tavistuck-street, Covent 
Garden, . O. 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
neries, or replies. 4. Letters or queries asking for ad- 
Tea of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters cent 
to correspondeuts, under cover to the Editor, are not for- 
warded ; and the names of correspondents are not given 
to inquirers. 
„ Attention is specially drawn to hint No. 4. The 
ape devoted to letters, queries, and replies is meant for 
gen:.ral good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Six penny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, Oct. 4. and unscknowled 
elsewhere :— 

Lurean Mecuayics’ Ixeritctrr.—W. Walker.—M otters- 
head and Co.—A. Palmer.—Barford and Perkias.— 
Jabez Francis.—Archibuid and Peck.—R. A. Lee —J. 
Luoas -W. C. Baucroft.—T. Fleicher.—J. T. Gent and 
Co.— Th. Gladden.—W. A. M Clistock.—D. H. Bab- 
bage.—J. and B. Leach.— W. G. Stretton.—R. Mills.— 
Boyd Moss.—C. E. Stretton. - Dick.—W. J.—Banum. 
—J. Marshall.— Rustic —H. S. J. Jones.—A Would- 
te Maker.—LI1.B.A.—Fiites.—Kwming.—C. H.—W. A. 
Thoms.—Zums.— Doubdtful.—J. C. Franks.—Rev. J. 
Pearsun.—F. W. — Fan. — Firer. — Decvrator.—C. E. 
Archer. 


Younxo Burn. (There is nothing remarkable in the 
crackiog. See man: places io back volumes; but the 
simple process is to heat to a cherry- red in the dark, and 
harden by simply dipping in water. Then place ona 
block of red-hot iron, and as the colour charges be 
ready to drop them intu water when the temper you 
require has been reached. 2. See answer to R. P. G.,“ 
P: 76.)—SuaLL CULER. . the water is very 
ard.) - WX. Hargis. We fear all the space we 
can devote to the subject has been given.) J. K. B. 
(Will you say what you wish to kn · x about meteoro- 
logy! We do not quite understand how mete rology 
can be useful to u landecape painter. The infurmation 
proffered had better be given, 11 at all, through these 
pages.) — Tuk Trvant. (We fear our legal column 
would be indefinitely extended if we printed long ex- 
planations from correspondents who fancy they are the 
persons denoted in queries put to Mr. Wetherfileld. We 
have no possible means of deciding as to the rights of 
your quarrel with schoolmaster,” and could not under- 
take the part uf erbitrator.)—Hemisus. (We are com- 
pelled to refuce insertion to queries about the age ond 
value of violins.)—P. A. G. ina Fix. (Three years at 
least to do any goud. Five would te better if you can 
the lime.) -M. A. Oxon. (The company has the 
Szht acting for the time as the agent of the vendor. If 
the mistake is hia, your remedy is e · inst him; if the 
company’s, ug inst the compaoy. The system vener- 
ally works very well, bu: of course mistakes will 
happen) J. B. Joxsos. (We know of no such society.) 
W. HeurneErs. (See Mr. Lancaste.’s advertisement 
in this number, in the back page.) —-Micgor An AD. (No 
one could say without seen it. The chances are, at 
least, 99 to 1 that th- label is a furgers.)—F. D. Or o- 
nau. (Imposeible to say. The symptoms muy be touse 
of ordinary dyspepsia, which the child will probsbly 
outgrow with the nid of good medical ad vice.) —A Cox- 
stant Reaves. (You need n t register ir, but you 
must e ffix the Government stainp to every bottle you 
sell.)—Agoa Reoits. (1. If * ours”? do a not eatisty 
yuu, we know +f nothing else likely to. 2. There is no 
such review published.) -Kuxyw. (1. The ¢A-imists’ 
Journal, price id., is published at 2, Dorset-buildiug , 
E.C. ; the Chemical News, price 4d., a. Boy-court, 
Ludgute-hill. 2. ‘here is no paper devoted to both 
subjects. You bad better take the Chemical News and 
the Kl ctriciun. 3. There are n> examunstions that we 
know of specially designed to test euch cand date. The 
best way would be to enter the laboratory of a good 
analyst as a pupil.) — Novice. (Why do you wish to japan 
it! However, you will find ful directions for japan- 
ning in Nos. 86) aod 563 )—Inoxmuxcra. (We presume 
you mean tables with the weights set out for different 
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dimensions. Lockwood and Spons publish such books, 
See Mr. Calvert“ a Catalogue, to be hed at 99. Great 
Jacks n-street, Manchester.)—R. (Much would de- 
pend on the cxemiser. Green’s, Macaulay’s, and Lia- 
gard’s nte all good.) FAA. (Yes, that will do. You 
must ve rather an inattentive reader.) — I ESEkLOTE. (The 
**gceniide’? readers have already given it several 
times. The composition varies with different makers, 
bot the full wiog 38 probably as good as any :— Boil 
71b. ot glue in about a gallon of water; melt Sib. ot 
clean resia in 3 pints of lusced oil. Bimmer the two 
together, with frequent stirring, tor about half an 
hour, and then mix with eome fluels-sifted whiting to 
the desired cons‘stency. It is ponret into moulds, or 
stumped with patterns hv applying hea ed mou.ds.)— 
Taxus, (You want a solder, nut a cement. Why not 
have said what metals !!) -New Amaivre. (The pum- 
bers containing instru-tions for making an American 
organ have long been out of prist. They can be had 
on yin volume tf rm—Vol. XXVI. There is no book on 
the subject.)—Ros. W. (We have heard of Trouse’s 
electric trie cle, but they are pot commonly used in 
France.“ You should look through rec-nt back num- 
bers.)—Enretsician. (Just so. and it would save sti! 
inure endless troub'e“ if some one would make it for 
vou. A.parently, you will not even refer toa page 
where you can find particulars, and if you would oniy 
read up your back numbers you would find that gutta- 
percha-covered wire Is not suited for electru-magnets, 
the object beiang to k ep the coils as close as po-sib'e to 
the core.) A. Cuarmay. (Yes, it should be; but have 
you ever referied toth: many dex riptions of built coils we 

ve published ? ‘See reccut numbers, and the index 
published vept. 22. - AunHMr E. Mir tox. (The query 
is indeflnite. Enamel for what! You will, however. 
find many recipes in back volumes.) —DisisuknirEb. 
(Why not look throush our recent numbers, including 
the advertisement columns I) -W. W. A. W. (See pp. 
578, 622, Vol. XIX. The simplest form is a small 
box—a cigar-box, say—ia which a lamp is placed.)— 
L. L. (the spawn 1s placed ia a suitable heap of 
tranure, and when it has run through it the heap is cut 
and pressed into blocks, which are dried., A Six RR. 
(Take plenty of open-air exercise, and if that does not 
effect a change, consult a medical man.) —Piisu or. 
(‘The question bas been anewercd many times. A simi- 
Jur query was inserted on p. 75.)—D. W. L. (See in- 
dices of back volumes, also pe to query 49014, p. 75.) 
—Wittt PlON I. (Node atall.)—Jons Taomrsox. (1. 
An advertisement, but any dealer in chemicals would 
supply you. 2. No, they were not invented.) — El xc- 
Tricity. (Plates 3in. by lAin. would do. 2. This 
Question was explicitly answered in the article where 
the E. M. F. is state? to be 15 volt. A Bunsen is about 
1˙8.) — BIA D Caor. (For a meth d of straightening wire, 
see p. 431, No. 850.) — Tuos. MILI aa. Did you look in 
the index of Vol. XXXIII.? Under * bootmak ng,” 
you will find a reference to p. 383, and there a list uf 
the b oks which are put hisbed at 50, Bookeellers-row, 
W. C.) AAOLw LA. (It has beea frequently stat d that 
they can be kept in that manner. T: ey arcsimply strung 
up by the roots. As a mutter of fact, however, it is very 
late ia the summer before they recover themselves.: — 
C. Humruruy WISarI TD. (There is no likelihood of it 
being done, although it would be more useful here than 
to any one.)—Vikal.. (Lockwood and Co., Stationers’ 
Hall-court, E. C., publish a book on the subject, and s0 
do G. Routledge and Co. If you went ts the largest 
bookseller in your town you would probably find he had 
them und others in stock.)—Marorky. (The safe 
method fora novice is to place them in a pan with rain- 
water, und expose to the sun fora month. Some take 
longer than others to soften, but when the soft parts 
are sufficiently decayed, luy the leaves on a board and 
pour water on them froin the rose of a be rept, Pare or 
with a garden syringe. A quicker method is to dip into 
boiling solution of potash, but some expericuce is re- 
quired in working that process. The chloride of lime 
eolution is u ed for bleaching the skeletons; but per- 
oxide of hydrogen gives better results.)—E. J. Neat. 
(If you will kindly look through back numbers you will 
tind we have given not one, but twenty. different kiuds. 
See index of last volume, under heäds Telephone“ 
ant Mierophoue.“) - Tugco-BNOTIen nA. (Such a 
query would produce replies resembling advertisements. 
Placed as you are in Constantinople, you caunot do 
better than rely on the respectability of a firm witha 
reputation to lose. As a rule, price is a guide as 10 
value, and in the cas you mention you would do well 
to inquire, before purchasing, what is meant by a set.“) 
—J. D. (The printers would decidedly preter a clean 
draught of the slips; but at any rate the slips sh uld 
be pasted on sheets of paper in their order. Merely 
heid together at : ne end they would be liable to be lost, 
and would certainly not be convenient.) -B. (Use an 
ordinary drill kept wet with turpentine, in which a bit 
of camphor has Gissoived. Clear out to size with 
a rat-tail ble.) —Inpsoves. (Multiply the area in inches 
by twice the length of stroke in feet. Multiply that by 
tne pressure in the cylinder, and by the number of re- 
volut ions per miauts. Divide the product by 33.000.) 
T. Jou xveos. (The principle, or a modification of it, 
has some time been applied to the seats of tram cars in 
London, and prubably elsewhere.) —Aurosa. (We re- 
gret our went of space prevents the insertion of 
numerous letters from observers of the display of 
aurora witnessed in various parta ef the countiy en 
Monday ev-ning.)—W. Bux. (Better apply t» the 
Superintendent of the Depurtment.) — W. Joss. (No. 
613 is out uf print. We have sent you instead number 
contiining description of microphone. For rest, you 
must search indices of recent vols.)—UspeLizver. (The 
journal referred to, or any other, could be forbidden to 
do what you refer to; but no newspaper obj:cts to be 
quoted, asa rule, thongh its publisher, or that of aoy 
other period ical, can, oi course, reserve the right of re- 
production, and cczasionally is compelled to dy an.) — 
E. W. L. Rives. (We ar- obliged, but we have little 
space at present for sketches of sunspots ant conie- 
quent discussions on supposed connection thereof with 
storins.)—Inisn GAT AKS. Mr. Wetherdeld can- 
nut undertake or be exuccted to advise on the vali ity 
of patents. Speakiog off-hand, we ourselves question 
whether any maker could enfo ce proce-ding« of the 
nature mentioned.)—X.Y. Z. (It is not iojurious, bat 
its use shonld be limited as much as posible.) — C. J. 
Lxap ERA. (Vou can badly eerivualy expect publication 
ot euch a query, except as an advertisement 1) 
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NOTICE TO SUBSCRIBERS. 


Subdecribers receiving their copies direct from the office are re. 

uested to observe that the last number of the term for whica 
theirsubscriptiun is paid will be forwarded te them in a lips 
Wrapper, ab an intimation that a fresh remittance is A,. 
it is desired to continue the Bubscription. 


Holloway’s Ointment and Pills are never at 
fault in successfuliv disposing of skin diseases, scrofulous sors, 
and seorburie attections. In all hereditary diseases these ex. 
cellent rem-dies may be relied upon. aed by their meant the 
moat delicate may hecame stronz, nd the foulest blood may te 
gradually cnanged into the purest fluid. 


OUR EXCHANGE COLUMN. 


—_+-+e— 


The charge for Fxchange Noticas is Bd. for the frst d words, 
and Bd. for every succeeding 8 words. 


— — 


Lathes. 1 3ft, 6in., with chucks. and two drawers, i7 
One aft back-geared. 48. Both in good order.—U. X., 15, Ux ford- 
street, Reading. What in exchange: 


Musical Box, new, plays six popular tune“. and 
49in. Coventry Bicycle, L. mp. &.. exchange for Cottage Mano 
—3axon, 112, Pacaingtoa-street, Esatx-road, N. 


Wanted to borrow or purch ise The Forge and 
Later,” containiag articles by Mr. J. H. Evans, The Jour 
ofthe Amateur Mechanical society and bo ks on oraag - 
turninw. Exchange poultry, oz state wants 
Southport. 


Fishing Rod, Lines, Winch, Brass Bottle Jack, 
Circular Scratch Hrushes, Danieil Batteries. Ztove for ditto, 
Porous Celte, Kinding Screws, Herbarium, skates (wood are 
iron), Screw Chanera, Taps, Screw Plate, Copper Su'phate © le 
sign and Work.” Leather Leggings. Welsh Grommar, lot of 
Maps, Dentist's Key. Offers.—27, High-street, Kovbester. 


or caeb.—Bux 2 


2} borse-power Vertical Engine, splendid orter. 
Exchange for good Diitling M chine, or (fert — F. W., Wes- 
wright's dard, Noith- road. Cardiff. 


Wanted immediately. a box of Mathematical In- 

STRUMENT», in exchange for „ good toned Violin, with bow ate 

on well worth 3$4.—M. H. Noats, 8, Mackiuno.-strect, Riik- 
ale. 


Woodworking Plaving and Moulding Machine, 
in ood working order, worth £25. Wilt take Deal Timcer iu 
exchang:.-T. G, los. rool-street, Wolverhampton. 


50in. Challenge Bicyole, co -t £13, in thorough order. 
8 offers? Electrical preferred.—L. SEAO ER. Bordeu, Dubz- 
urne. 


bnin. Bicycle Wheel, bearings, good tyre, back von 
and dick f. rut, dell, oilcan. isxchange anytaiog. Offerte. N 
W., 62, Hay ham - street. Camden Town, London. 


“ Matthew Henry’s Commentary.“ unbovnd. 
Cissell ‘a edition, in good condition. Exchange (Cor good Mie: 
scope.—J. Bacuatey, 17, Hare-street, Rochdale. 


Ornamental Flower Box as. for two bow winacow:. 
What off:re?—Mr. Firn, 62, Custie-otrect, Hulbora. 


Aquarium, Xin. by 14in. by 14 n. deep, with ware 
and supply pipe. ready for gliziog ; tor two dozen Photogra, b. 
for lanteru ; or What offers: — U. W. Leau, 23, Castle-ruad, Keri 
ish Towa. 


Four pint cells Bichromate Battery. in csse, ufd 
ratchet lift, doudle carbons zince worn; Tor o- plate Bottle bet 
ter). —KxeIXATD Hannan, Pordisgoridge. 


Wanted. No. 2 or 8 E Priating Press. 
in exchange fur good double Breecn-ivadlag Gun cach —5. 
Sutirasy, Witaes, Oxon. 


Horizontal Engine, Sin. bore, 7in. stroke, governor. 
Horizontal Roller, 62:0. be 35ir., strong firebox, pump. ace 
onuga. ‘Lrayrer Harmonium, 11 stops, knee swell, Walau. cas, 
all nearly new. A few back v lumes Esorisu MECANId. b 
bichanze tor u modern horizontal silent Gas Engine, one o 
horse - J. C., 40, Far - lane, Gorton, Manchester. 


Lathe, 4ft. gap bed, dio. centre, in exc for a 
secend-hand Tricycle. in gol urder, oF a set of Tricy le Pitung» 
(Aaished', or what cira ?—P. NWINGLER, Beaconsfield Ct 
George · street. Syston, near Leicester. 

and Mangling 


I have got a new Wringia 
Meciinv, cost 5's. What offers iu exchange > -Janri Hl 


33, wea-ruad, Luton. 
Bemains 


Ofera for Parkinson’s “ Organic 
Former Worp” 3 vols. ha.t-calf and 3 vuis. plates. - X., Y. Bal s 
Pond - road, Loudon, N. 


Lathe. Gin. geared, face-plate, chicks, tees, poppe: 
value, 44 lu. sade-rest, in., Volus, a3 1Ur—:3, An- et., 
Lintoa-st cet. Packiog:uu-street. Isllag ton. 


„Haglish Mechaaio,” Vols. I. to VII.—IX. and X. 
bound. Also Dumterr, Maeizels metionume, cost 21. What 
offers ?—Hunani,6, K.nloch- sheet, bullowa), Lond 18. 

h Ia- 


Pair of Telephones (Bell's), Denny Telegraph ‘27 
strument, Electric Bell, pushes, Kc. Bl-ctre Ipatcstor. en“ t 
above exchanged for old lead or brass or teola.—scarsa, . % 
Ko w, Bunderland. 


Howe Treadle Sewing Machine, two patent Gas 
Pires, complete. quite new. Will chere ner of boih 
anything uscfu'.—Scarxs, Low Huw, Sunderland. 


Organ Accordion (Busson), 1 sto), with stand sod 
box complete. Thocvug 1 goud instrument, 8s cod we ies. 1 
take go dviclin in cas- sa pert value, uf offers. — Haw ror 1 
Great Crowa-court, Hayma ket, W. 


„Nature,“ Nos. 431 to 582 (except No. 551], f0 e3- 


change fòr opciu or neid- glass, or vfers, Maay numbers ue 
1. K., 22 Eruest-strect, Regenta Fark, Londol. 


Half-p'ate Portrait Lens and Home-made Comers 
Ex: bange fur Harmonium reeds, &c. -Lovis darten, J. 5 
woud terrace, Green Lanes, N. 


Model Locomotive, fred pump, creck valve, unte 


gauge. aud lubricetor. What offere? — DLANCHARD, 3. Lilie 
Church street, Bdgware road, Luadv.. 


p 

I have a small double cylinler Engine. Wiler: 
change for (Oin. bisycle or gd v. gulactte. — E. Caup», ! 
borne, Dorset. 

Dulcimer and 15 Music l y 
EXchunt- foc laige » Z9 magic lantern ang slides. T. de 
Pound Close, U oleham, Shere wsbary. ae 

Three-speed Driving, turned and bored, ec 
strap, 201. din. Crank turned, ail BOW, (Hr. IJ X. 
Park street, Relghiey. 


4ft planed iron Lathe Bed and iron Standarda. Wis: 
off mi All ne s. J. W. Minsk, kak otrecs, Keul. 


Bella, cost £3 10 
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ELECTRICAL MEASUREMENTS. 
By JoHN T. SPRAGUE (“Siama”). 


f early measures of the different rela- 
tions of electricity were naturally based 
upon the common agencies used in connec- 
tion therewith, and were of necessity arbi- 
and unconnected with each other; 
but as the study of electrical phenomena 
grew into a science, and its applications 
became of practical importance, the various 
measures have been systcmatised so as to 
adapt them to mathematical treatment. For 
this purpose they are based upon absolute“ 
measures—that is to say, upon measures 
which are common to all kinds of operations ; 
upon the fundamental elements, time, length, 
mass, &c., which enter in to all physical opera- 
tions. The actual measures employed or 
suggested have been various, but the neces- 
sity of the case limits us to some form of the 
metric system, which must inevitably 
supersede in time all other systems of 
measurement, even though these latter may 
be proved to have points of superiority. In 
science, at all events, all these are vanishing, 
though the foot-pound and some others will 
long be employed for ordinary purposes. 
Before entering on the elcctric measures, 
it is necessary to understand the general 
system of which they are a branch. The 
fundamental elements of which units of 
measures are requircd are Length, Time, 
and Mass; of the first, two units are em- 
ployed, the metre and the centimetre. The 
first has many advantages, but the second 
has been more fully worked out, and is more 
generally ya te and therefore, it is the 
one which will be used here, and we have as 
units— 


L Length. 1 centimetre. 
T Time 1 second. 
M Mass. 1 gramme. 


From these. are derived the general me- 
chanical units; of motion, which is length 
traversed in unit time; velocity, which is 
motion in unit time; momentum, which is 
mass having unit velocity ; force, which is 
a general expression for the cause which 
generates velocity, but for systematic pur- 
poses is defined as the cause of momen- 
tum; and work, which is the energy due to 
the action of the force. Gravitation is the 
only absolute natural force, and as it is con- 
stant in its operation, it generates not only a 
velocity,“ but also acceleration,“ that is 
to say, the moving body, retaming at each 
instant its ired velocity, adds to this the 
new velocity due to the force ; but in dealing 
with the energy involved, the actual velocity 
only is considered; regarded as a force in 
the abstract, gravity, 7, imparts a velocity of 
32°2ft., or 981 centimetres per second. 
Regarded as a unit force, it generates this 
velocity in a mass of one gramme. Hence 
we have the following units :— 


oa z Tar e Name. 
i centimetre 
V. Velocity P per d. . 
F Force a do, in 1 gramme. Dyne. 
E En LM“ I dyne in 1 centi- 
W Wor y Ta metre. ' Erg. 


To understand these values it will be well 
to compare them with the familiar terms 
based on gravity. The force of gravitation 
upon the earth) varies according to the 

i ce fram the centre of tho mass.” of 
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venience. 


the earth; at the Equator it is 978°10, at 
latitude 45° it is 980°61, at the Poles 983°11, 
these being velocities in centimetres. Taking 
the value in England as 981, the force of 
gravity equals 981 dynes, or C. G. S. units of 
force. Tho actual force of gravity at any 
part of the carth is ascertained by the follow- 
ing formula :—g = 980°6056 — 2˙5028 cosine 
2A — .000008/, in which A denotes the lati- 
tude and A the height in centimetres of the 
place above sea-level. 

The erg may, therefore, be compared with 
the common mechanicul unit of work, the 
foot-pound, because the ft.-lb. is the same 
thing as 138°25 gramme metres, or expressed 
in C. G. S. system as 13520 centigramme 
metres; then, if we take gravity gq as equal 
to 981 dynes in this system, we find that the 
ordinary ft.-lb. is equal to 13,564,325 ergs. 
Such a figure shows at once that this system 
is really adapted only to minute measure- 
ments. To get rid of the numerous figures 
involved, a simple system of writing is 
adopted, and the above figures would be 
written as 1'356 Xx 107 or 1356 * 10', and 
most of the calculations involved ure thus 
reduced to the alteration of the index 
figures, 

This system is becoming so increasingly 
common in electrical and scientific works 
generally, that it may be well to explain it. 
The index, as in logarithms, may be positive, 
signifying the power ’’—that is, the num- 
ber of tens by which the figure is to be 
multiplied, or negative, signifying the num- 
ber of tens by which it is to be divided; 
thus the negative index written with a dash 
represents a decimul fructivon. Thus we 


have— 
1 x 10 = 1,000,000 a million 
1x 10 = 1,0% a thousand 
lx 16 = 100 a hundred 
1x 10-*% = 01 a hundredth 
1 x 10— = -000,001 a millionth 


In fact, the positive index, as in logarithms, 
is one less than the figures representing the 
number; but the negative index, unlike the 
logarithmic, is the number of figures repre- 
senting the decimal when written out. 

In s or naming these values, we 
are burdened with a barbarous nomencla- 
ture; thus, a million ergs is called an erg- 


six, and so on, adding the index number to 
Furthermore, in what comes to the same thing, if the balance 


the name of the unit. 


In all measurements it is necessary to 
have a separate starting point or unit for 
each order of things or conceptions, though 
these units may derivable from the few 
fundamental units—thus, from the unit 
lenyth, 1 centimetre (or metre, or foot, as 
may be), we derive unit «ureu, the square 
centimetre, &c., and from this again, unit 
vulume, the cubic centimetre, &c. In like 
manner, cach scparate conception or order 
of facts in electricity requires to have 
a unit of its own, and the system is 
similar to that of the mechanical units 
which have so far engaged attention. Here, 
also, we start from a “force” generat- 
ing a velocity. We can now replace the 
attraction of gravitation by two distinct 
attractions of electricity. We have the force 
exerted by an electric “ charge,” from which 
is derived an electro-static system of units; 
and we have the attractions exerted by an 
electric current” upon a magnetic pole, or 
upon another current: this furnishes the 
electro-magnetic system of units. The start- 
ing point or unit of electricity in the electro- 
static system is: That quantity of eleo- 
tricity which will repel an equal quantity 
(or attract an equal opposite quantity) at 
the distance of one centimetre with a force 
of one dyne’’; that is to say, would, acting 
for the sccond, generate a velocity of one 
centimetre per second. The unit of the 
magnetic system is based on the unit mag- 
netic pole, which is one which repels a similar 
pole, one centimetre distant, with a force of 
one dync. The unit electrico current is that 
which, in an arc of one centimetre length of 
a circle of one centimctre radius, will repel a 
unit pole at its centre with a force of one 
dyne. The unit current would also, in a 
length of one centimetre, repel a similar 
current at a distance of one centimetre with 
a force of one dyne. Perhaps the easiest 
method of forming a concrete idea of these 
forces is to conceive a spring balance adjusted 
to carry a weight of 1-981 ofa gramme. Any 
force whatever which strains the spring to 
that point is exerting unit force. Thus, if a 
magnet-pole, fixed at one centimetre from 
another magnet-pole, required the spring to 
be stretched to that point to resist motion 
that is, to maintain the centimetre distance 
—a force of one dyne would be exerted; or, 


electricity, we have the generally adopted | were graduated to successive increments of 


prefixes of mega, signifying a million, as the 
mega-volt or meg-ohm; and micro signify- 
ing a millionth, as the micro-farad, besides 
the ordinary prefixes of the metric system of 
measures. 

It is undeniable that the peculiar fanciful- 
ness of some of our leading mathematicians, 
which has led them to adopt the centi- 

e instead of the gramme as the basis 
of the unitary system, is a very serious incon- 
English men of science have 
gradually submitted themselves to the 
universally-adopted metric system, and 
students begin to understand what is meant 
by a metre e as the unit of work, and 
the calory as the unit of heat, and now they 
are being puzzled afresh by a new system, 
the sole reason for which is that a gramme 
weight is based upon the cubic centimetre 
of water. But, as our writers are chiefly 
these mathematicians, they have it in their 

wer to force people to submit. It would 
of little consequence if (as many at first- 
sight suppose) it only meant the adding of 
100 to all values as the result of using the 


centimetre (or one hundredth of metre) in 


of the familiar metre itself. But this 
is not the case, as energy or work varies as 
the square of the force; therefore, unit 
force or velocity on the metre gramme 
second system means 100 times the unit- 
force on the centimetre-gramme second 
3 system; but unit energy is, con- 
sequently, in the metre system, 1002, that is, 
10,000-fold in value the unit energy of the 
C.G.S. system. a 


that value, it would indicate the number of 
“dynes” exerted by any force. The ulti- 
mate idea of force is pressure or tension, attrac- 
tion or repulsion really in unit degrees, but 
for purposes of calculation expressed in 
relation to mass. 

The two systems of units are related to 
each other in ratio which is a velocity, and 
expressed in the formulss as v. The actual 
value is not exactly known; but is 
interesting for two reasons. It has been 
experimentally determined by several emi- 
nent electricians by different processes. 


Per Second. 
Weber and Kolrausch make it 3:1074 x 10 c.m. 
Sir W. Thomson 


„ 27825 x 10! c. m. 


Another mode „ 2˙93 x 10 c. m. 
Clerk-Maxwell » 288 „ 10 c. m. 
Ayrton and Porry „„ 298 x 10 c. m. 

Average 2°9445 & 10˙ c. m. 


These variations, though not large, show 
(like the different values found for the ohm) 
that while mathematicians work out their 
formule to the extremest nicety, the data 
are by no means settled. 

The other point of interest is that this 
ratio, which, as stated, is really a velocity, 
is apparently identical with the velocity of 
light; the various determinations of which 
range over much the same. values as the 
above. 

Having obtained the unit of force, which 
pe the different expressions—poten- 
tial, difference of potential, tension, and 


| clectro-motive force, the rest are derived 
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from considerations classed under the name 
of ‘‘dimensions’’; derivations in fact form 
the unit length L, mass M, and time T; 
which dimensions, therefore, are alike appli- 
cable to any actual values given to those 
units in any system. 


Magnetic units :— 


Strength of magnetic pole m = La MIT -I 
Moment of a magnet m / = D MIT = 
Intensity of a magnetic field H= L-}M}T-! 
Electric Units :— 
- anen) Electro- E. Static. 
Units. Elgetrostatic: Magoti |— 
9 System. E:. Magnetic. 
Resistance L- 1T ae 1 —?Ty = 
Current . L MI T2 LI MI TI ILT-1 =V 
Quantity L AMT M} LI ET =I =V 
Capacity .. L EI 


Er 
| 


V, in round numbers, closely approximat- 
ing value as above is 3 x 10" centimeters 
per second, 

The units thus ascertained represent each 
its own idea, thing, or action; but the 
system is so related that we may actually 
treat them as though they were all one 
absolute unit, representing all forms of force 
and energy, cause, agency, and effect; we 
may multiply and divide them by cach other 
as though they were abstract numbers 
merely, instead of concrete things; this is, 
in fact, the great advantage of the use of 
an absolute unit, and it results from the 
fundamental principle of the system—viz., 
that a unit force, acting in unit time and 
unit space, will produce a unit effect or 
operation, and expend and produce unit 
energy in some of its manifestations. There- 
fore, the ratios or actual values of the units 
themselves are fixed by this necessity. Start- 
ing from any two, the rest follow, of course, 
from Ohm's formula E = Cor > = R. 

This relation, in fact, involves that unit 
current C must pass through the unit con- 
ductor (miscalled resistance) R in unit time, 
under the influence of unit force E; and in 
doing so shall expend unit energy or work, 
and be capable of being stored in a receiver 
of unit capacity, and of exerting unit force 
upon @ unit pole or current. Hence, all 
being alike represented by 1, and being all 
inter-related, there follows the fact men- 
tioned, that we can treat them as simple 
numbers without regard to their actual 
natures. 

But these absolute units are inconvenient 
for most practical uses, and, therefore, while 
it was necessary to base the explanation of 
electric measurement on this foundation, in 
another paper will be explained the practical 
system as it is now developed and accepted 
by all electricians. 


ON THE PRODUCTION OF LOOPED 
FIGURES BY GEARING, 


te Fig. 8 I have represented the eccentric 
chuck, fitted with tangent-screw to the 
radial plate and click-wheel to the chuck- 
screw. The pointer E must be shaped like D, 
and admit the tangent-screw below, if it 
is added at all. If the tangent-screw is 
used, the tightening screw, C, will be less 
needed as an adjustable one, and may be re- 
placed by one with mushroom head, screwed 
in permanently from above, and merely so 
tight as to prevent the upper plate from 
rising in the least from the base-plate. If 
C is used, the slot should be bevelled, so 
that it lies in it as a countersunk-screw. 
This chuck is not at all a bad one, although 
inferior to the modern one, and is given 
because so easily constructed. In effect, the 
line of eccentricity is dotted, being curved 
instead of straight. But if Fig. 9 is con- 


sulted, and A A represents the line of eccen- 
tricity produced by the slide of an ordinary 
eccentric chuck, and B B the curved line of 
eccentricity of the present one, a point, D, 
on the curve at a given distance from the 
mandrel centre, although it is a point in the 
curved line, is practically similar to C, a 
point at the same distance from the mandrel 
centre upon AA. Both are, in fact, lines 
upon a diameter: A A, in one case, and 
HH in the other; and this will be so in 
respect of any other point in the curved 
line, BB. If I is the mandrel centre, 
on which the chuck revolves, which has a 
straight slide; the point C im its revolution 
will pass through the position D. The two 
movements of the upper plate—rectilineal or 
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curved according to the chuck used—are not, 
therefore, so different in effect as would at 
first be supposed. If the experiment is 
made, it will be found easy to cut the same 
pattern with either chuck if the wheel A is 
added, but not otherwise. With the geared 
rose engine so much can be done by using this 
chuck without such wheel that many will 
probaby prefer to avoid the extra difficulties 
incurred in so making it. These difficulties, 
however, are not nearly equal to those in- 
curred in getting up the fittings of a chuck 
with the usual steel guide-bars and V-slides. 
The upper plate of thís chuck may be 
Re somewhat by hollowing out the 
edges more than here represented; but care 
must be taken not to run to extremes in this 
direction, as it should have a good bearin 

on the lower plate, and be very stiff an 


strong, because it has to bear the weight of 
the chuck and work, and to stand the usual 
shocks and strains of eccentric turning. It 
would be a great mistake to attempt to make 
this chuck of sheet brass, as castings are so 
cheap and so far superior for anything of the 
kind, and łin. is the least thickness that 
would be likely to serve as the substance of 
the two plates. I did, indeed, once see a 
slide-rest of sheet-brass made after the old 
pattern devised by Maudsley, but it was 
only for use with a little rose engine 
of, I think, 2in. centre, made to tum 
studs, buttons, and such very light work. 
Such a plate as the top one may be racked 
for the screw by setting a tap between cen- 
tres and centring the plate on the tool bed 
of the slide-rest by the hole at the up 
end, where the screw, E, will be fitted, thi 
being the centre from which the curve to be 
racked is struck. But the edge must first be 
divided, and the divisions sawn in by a 
small revolving cutter, if possible—the tap 
or hob being used merely to finish and correct 
these divisions, so that the tangent-screw 
may work in them satisfactorily. The rota- 
tion of the bob will carry the plate round 
upon its centre, E, and when it has revolved 
till clear of the bob, it must be drawn back 
by the slide-rest screw and readjusted. By 
these means it will soon be racked to a sufi- 
cient depth; but a segment lke this is more 
tedious to work than the complete cirele, 
because the latter can be allowed continuous 
revolution, and will not need constant read- 
justment, except to advance it slightly as 
the cut proceeds, The pin upon which the 
division- wheel A revolves ought to be 
slightly conical and stout. It is drilled at 
the upper end and tapped for a small screw, 
under which is placed a stecl washer. The 
chuck-screw and the wheel A will be cast 
as one, and can be turned up on a mandrel, 
upon which it can be also held while the 
wheel is being divided and cut into cogs. 
Even here, however, if dividing and cutting 
the wheel is considered a difficulty, it would 
be easy to press into service one already cut, 
if such be at hand. J. 


A NOVEL SENSITISING SOLUTION. 


NOVEL sensitising solution has been re- 
cently patented by Mr. R. T. Wall, of 

Longflect, Poole, the active ingredient of which 
seems to be white pepper, but in what way the 
pepper acts is not stated. The patent is for m- 
provements in photography, and, apparently, 
covers several processes. The improvements 
consist in making a new sensitising solution 
from white pepper and its analogues macerated 
with, and in, ether, turpentine, alcohol, naphtha, 
chloroform, &c., or by essential and volatile oils, 
acetic, carbolic, or other acids, or with diluted 
mastic, crystal, copal, sandrac, photographic, 
spirit, or other varnishes. A ready way 1s to 
take one pound weight of freshly-ground white 
pepper and macerate it in one to two pints of 
ether or alcohol for some days, then press the 
tincture through one or more filtering media; 
also, in using, a little mastic varnish or oil of 
turpentine is added to the resultant solution if 
ether is used, a little spirit varnish is used when 
alcohol is used, and the resultant solution 1 
spread over the surface to be sensitised, and ex- 
posed in the usual way; and in the use 
powdered pigments, cold or warm, brushed or 
dusted over the surface for the purpose of de- 
veloping the image. The improvements also 
consist in the manufacture of transparent sheets 
of collodion and collodion emulsions and elastt 
media for printing on uneven or other surfaces. 
For making a clear transparent sheet of collodion 
a thick preparation of collodion is made consist: 
ing of acetic acid or formic acid, gun-cotton, and 
castor oil—canada balsam* may be alw. 
This composition is poured upon waxed gas, 
edged with strips of paper by means of 1 51 
as to form a dish, and is placed in a box, the l 
being closed and then left a day or two to dry. 
On this layer a film of gelatine emulsion or ™p! 
collodion emulsion is poured, and the nen 
or transparent picture taken thereon prd 
varnished and protected, when the whole may 
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stripped from the glass together. If the patentee’s 
extra rapid collodion emulsion is used, the above 
cellodion sheet must contain gelatine or gum or 
indiarubber coating before the application of the 
emulsion. The following description will show 
how this emulsion is prepared. The collodion is 
thus made :—Ammonia bromide, 27 grains; dis- 
tilled water, as little as possible ; when dissolved 
add two or three drops of gelatined hydro-bromic 
acid; alcohol, 2}0z. ; pyroxline, 32 grains; and 
ether, 2102. The emulsion with silver is formed 
by adding 120 grains of silver nitrate which has 
been dissolved in a little distilled water and then 
soz. of alcohol. It is poured out into a dish of 
sufficient capacity in order for the solvent to 
evaporate, and in a day and night it is ready for 
further treatment. This consists in breaking up 
the mass into pieces with a piece of glass or a 
bone spoon and covering it with water for some 
time, and pouring the whole into a calico bag 
which has previously been washed in carbonate 
of soda and then well rinsed and dried; the bag 
and its contents is put into an enamelled sauce- 
pan or in a stone jar covered with gelatine solu- 
tion (20 grain No. 1 gelatine in one ounce of 
water), when the whole is boiled for 30 minutes 
and then taken out and put into clean warm 
water, twisting and washing several times till all 
traces of acid are removed, which can be tested 
by litmus-paper. When all water is wrung out 
the emulsion is dried on a hot-water bath or 
spread out in a warm room on blotting-paper. 
The product is mixed in 2}oz. of alcohol and 2102. 
ether. 

The patentee also makes a collodion emulsion 
as follows:—Bromide of ammonia, 27 grains ; 
distilled water as little as possible, and when 
dissolved add two or three drops of hydro-bromic 
acid containing gelatine, and then blend; glacial 
acetic acid, 30z.; pyroxline, 32 or 35 grains. 
The emulsion with silver is formed by adding the 
silver nitrate solution prepared as before, but, 
instead of evaporating, pour the whole into a 
large jar filled with clean water and then into a 
calico bag and wring; then put it into gelatine 
solution and boil for 30 minutes, dry as before, 
dissolve in 4oz. of equal parts of ether and 
alcohol. 

The patentee finds it convenient to use a box 
for regulating the evaporation, having both sides 
covered with several pieces of calico, holland, or 
linen, which must be soaked in alumised gelatine, 
whipped and then dried, or fine perforated zinc 
sheet, fine horsehair or fine wire gauze may be 
used. This box will keep down the too-rapid 
evaporation and prevent honeycombs and other 
irregular markings. An elastic medium for 
printing on uneven surfaces is made of gelatine, 
sugar, glycerine, chromealum, spirit, thymol, or 
boracic acid, or any preservative agent. A glass 
plate is prepared by gluing a strip of paper 
around the edge of the plate so as to form it into 
a dish. The mixture is poured into this dish 
and left to set; a negative tissue is put over it, 
and it is placed on a dried pepper sensitised sur- 
face, the developing being effected with the 
following solution:—Water 4oz., sugar loz., 
gelatine loz., glycerine 60z., thymol some drops, 
alcohol soz., saturated chrome alum some drops. 

Hand drawings may be utilised for the process 
by using the collodion sheet, coated with matted 
varnish, then draw any picture on the matted 
sheet with soft lead pencil, charcoal, or chalk, 
and print. 


VERNON-HARCOURT’S AER- 
ORTHOMETER. 


NOVEL apparatus to be used in ascertain- 

ing the volume which gas, measured under 

any ordinary conditions, would occupy under 

standard conditions, has been recently patented by 

Mr. A. G. Vernon-Harcourt, of Oxford, the 

object being to dispense with the use of the ther- 

mometer, barometer, and the tables, a simple 

arithmetical calculation being all that is necessary 
with the new apparatus. 

In measuring gas the volume is commonly 
taken at the actual temperature and pressure of 
the surrounding air, and the measurement is then 
corrected to obtain the volume which the gas 
would have under certain standard conditions. 
This correction has hitherto been effected by 
taking readings from a barometer and ther- 
mometer, by referring (in the ordi case of a 
gas measured over water) to a table giving the 
tension of aqueous vapour at different tempera- 
tures, and by a calculation based upon these 
readings and the laws of gaseous volume. The 


use of a table simplifies the operation, but even 
thus a reading of a barometer and of a ther- 
mometer and a reference to a table are needed to 
obtain a figure which by simple multiplication or 
division will convert the observed into the cor- 
rected volume. Fig. 1 is a sectional plan view 
of the instrument, and Fig. 2 isa vertical section. 


The base of the instrument consists of a box with 
a removable cover, and a backboard standing up 
from the hollow base. To the face of this back- 
board two tubes of glass of equal calibre, C D, 
are attached, the same being set vertically side 
by side. The tube C is open at top, and may 
conveniently be contracted and bent over, to pre- 
vent the admission of dust. The tube D ter- 
minates at top in a bulb whose capacity is about 
four and a half times that of the tube. These 
tubes extend into the hollow base, and are con- 
nected by means of flexible tubes, with a reser- 
voir, E, containing mercury. This reservoir has 
a loose leathern top, and is intended to be con- 
tracted by the application of pressure in order 
that a column of mercury may be driven into the 
vertical tubes. F is a milled-headed screw pass- 
ing through a tapped hole in the cover of the 
box and furnished at its inner end with a loose 
button which overlies the flexible portion of the 
mercury reservoir. By turning this screw, the 
button may be caused to press upon the flexible 
cover, thereby contracting the capacity of the 
reservoir. The stem of the tube D is graduated 
and the backboard figured to correspond there- 
with, so as to mark the capacity of the bulb and 
stem down to each line of graduation. In order 
that the instrument may bear accidental inversion 
during carriage without injury, each flexible tube 
is embraced by a U-shaped loop of wire, the ends 
of which are made fast to a plate. This plate is 
furnished with a threaded hole to receive a pres- 
sure screw, carrying on its inner end a pressure 
plate. By turning the screw the plate attached 
to it may be used to compress the flexible tube 
between itself and the loop of wire, and thus 
prevent the loss of any mercury except the 
small portion remaining in the open tube. 

A convenient size for the instrument is to make 
the capacity of the bulb a little less than 3-1 
cubic centimetres (if the standard temperature 
adopted is 60° Fahrenheit) and that of the 
graduated ‘portion of the stem 0°7 cubic centi- 
metres. ‘The bulb and stem are to be charged 
with a volume of moist air or other permanent 
gas occupying under standard conditions 3:3 
cubic centimetres, the stem below this level being 
filled with mercury. This volume is marked cn 


the instrument as 1,000, the unit volume adopted 
being 1-300 cubic centimetre. The top line of 
the graduation may mark a capacity of 3:1 cubic 
centimetres, and be figured accordingly 930, this 
being the smallest volume to which the inclosed 
air is likely to be reduced by low temperature 
and high atmospheric pressure. The maximum 
volume to which the inclosed air is likely to be 
expanded may be taken as 3°8 cubic centimetres, 
and the lowest line of graduation will be marked 
accordingly 1,140. 

To usc the instrument, the pressure on the 
reservoir is increased or relaxed until the level 
of the mercury is the same in both tubes. A 
reading is then made on the graduated stem, and 
represents the volume occupied at the actual 
atmospheric pressure and temperature by a mass 
of air which, under standard conditions, occupies 
a volume of 1,000. Any volume of gas measured 
in a holder, or registered by a meter under the 
same conditions, may be corrected to its truc 
volume under standard conditions by multiply- 
ing by 1,000 and dividing by the figures read 
upon the instrument. Thus, if the rate at 
which the gas is passing through an experimental 
meter is 47 cubic foet per hour, and the reading 
of the aérorthometer (as it is proposed to name 
tho new instrument) is 980, the corrected rate 


8 3000 , or 4°8 cubic feet per hour. If the un- 
corrected illuminating power of a sample of gas 
is 15°8 candles, the acrorthometer reading being 
1,050, the corrected illuminating power (which 
varies inversely with the volume consumed) is 
15°8 x 1:050, or 16°6 candles. Since the stan- 
dard conditions commonly adopted in chemical 
and physical laboratories are a temperature of 
0° Centigrade, and a pressure of 760 millimetres, 
and a gas under ordinary conditions is more ex- 
panded than under these conditions, itisconvenient 
in an instrument to be used for correction to this 
standard to make the capacity of the bulb nearly 
3} cubic centimetres, so that the 1,000 graduation 
may come near the top of the stem. If an instru- 
ment is required for the correction of the 
measurement of a dry gas, the air and mercury 
with which it is charged must be carefully dried. 


QUICK ACTING ADAPTER FOR 
MICROSCOPICAL OBJECTIVES. 


AC the last mecting of the Quekett Micro- 
scopical Club, September 22nd ult., Mr. 
E. M. Nelson exhibited and described an 
arrangement for rapidly attaching and detaching 
the obje. ives of a microscope, in lieu of double 
nose-pie: and similar contrivances. The 
method was suggested to him by that employed 
by the French to close the brecch-pieces of their 
ordnance. Three oqual segments (each one-sixth) 
of the screw-thread of the nose-piece and of the 
objective are filed away—the objective can then 
be at once inserted for the full length of the 
screw, and one-eighth of a turn to the right 
makes it perfectly secure. By a similar turn to 
the left, it can be detached with equal facility. 
The best position for insertion should be 
marked, asin the other two positions more 
than one-cighth of a turn will be required 
to fix or release the objective. The liability 
of the objectivo to become loose and 
fall out is so remote as to be practically im- 
possible with the most ordinary care. Among 
the advantages of this arrangement may be men- 
tioned the rapidity with which any number of 
objectives can be interchanged without the neces- 
sity of employing a contrivance, such as the 
double, triple, or quadrupal nose-piece, which, 
with the attached objectives, adds so greatly to 
the weight, and can very rarely be well-centred. 
There is no interference with any of the usual 
arrangements, as the altered objectives can be 
screwed into unaltered nose-pieces, and vice-vers/. 
The centring of the objectives is not interfered 
with; and it is very convenient, when using 
water or oil immersion objectives, as fluid can be 
very readily added or replaced. 

Messrs. Powell and Lealand have, at Mr. 
Nelson’s request, made a pair of standard 
gauges, to be kept by the Quekett Microscopical 
Club for reference, and copies of it will soon be 
obtainable. 

Since Mr. Nelson made his communication, he 
has ascertained that the same plan was suggested 
by Mr. James Vogan, and communicated by him 
to Science Gossip, Jan 1, 1869, p. 18, as“ A Sub- 
stitute for Nose-Pieces’’; the only difference 
being the cutting away of two segments of ones 
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fourth, instead of three of one-sixth. It is a 
matter of regret that so useful a suggestion should 
so long have remained unnoticed, und it is hoped 
that it will soon be gencrally adopted. 


PRACTICAL NOTES ON PLUMBING.— 
XLVI.° 


By P. J. Davies, H. M. A. S. P., Ke. 
(Continued from page 105.) 


OW we come to the soiling and shaving ; 
but before we do this, I will describe another 
method of lining cisterns. Suppose it is re- 
quired to line a cistern in three pieces, that 
is, tho side and end in one piece, and the bottom 
dropped in. 

Procced as follows :—Having the right sizes, 
linc the lead and set it up, and boss up the 
angle I, Fig. 259. nas also illustrated at TS B, 
JI. K B, Figs. 258 and 260. T is the return 
isad for nailing, as is also A; turn the lead to 
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stand lin. or so on the bottom, as illustrated at 
EFU, Fig. 259. Having attended to the little 
requirements (sce that no nails are standing 
through the wood-hole, &c, &c.), now place your 
knee against the side and bulge it in as at C, 
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Figs. 258 and 260: this will shorten the lead 
between KJ, Fig. 258, and will allow it to go 


— — 


easily into its placc. Next place this in, 
as vou did the first piece, and nail it 
there; see that it fits properly. Now fix 


tho other side and end; do not use any nails 
up the angles, and fix the lead by driving it 
home with a chase wedge, having its point zin. 
or 80 thick across the face, or to finish with a 
Jin. narrower will do; well drive it home, but 
do not split your lead or drive the side of the 
cistern out. To prevent this, the cistern should 
always be made as illustrated. The next thing 
to do is to prepare the bottom, which is done as 
follows :—Having measured round the bottom 
and allowed for the substance of the lead sides, 
mark out the exact size of the bottom, less gin. 
for the thickness of the turn-up lead, then with 
the chalk line, line out the lead; never scratch 
it with a scriber. Now kneel upon the quarter- 
ing, and with the point of the chipping knife 
passed under the edge of the lead, answering as 
a lever, pull it up against the quartering, and 
with the end of the dresser knock the lead well 
up to the quartering, and so get it to stand up 
square to the bottom. Having done this all 
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round the lead, next boss up the four corners, 
then bulge it in the middle. This will shorten 
it cach way, and will allow it to drop easily into 
the bottom. You can now put it into its best 
position, and, with a piece of board laid upon 
the lead, jump upon it, and so cause the bulged 


-part to go flat upon the bottom of the cistern, 
and the lead to expand, and the edges will jam 
themselves against the sides, &c. Now take a 
dresser and hammer, and set it in all round, after 
which take a chase wedge, and drive the lead 
well home, causing it to wedge itself tightly to 
the sides and ends. 
Soiling. 


Take the compasses, sct din, or 6in. open, and 
from the angles scribe all round the sides and 
bottom of the cistern, as shown at H, M, G, N, 
S, Y, &c., Fig. 257, and with the same radius 
strike the quadrant J N, &c., us shown; this is 
most useful, for the bottom especially, when 
wiping upright corners, as it keeps the solder off 
from the naked lead, and also gives a sort of 
finish to the work. Next soil the parts within 
the marks, and dry it with shavings, hot irons, 
or, as best vou can, or, if time will allow, let it 
dry gradually. Next is the cutting off of the 
return edge or salvage Q, Fig. 261; here you 
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require a good straight-edge and sharp chipping- 
kmife. Assuming it to be properly worked home 
with the sharp chase wedge, take the chipping- 
knife and small hammer, beginning at the top 
near J, and cut off the salvage edge within once- 
cighth of an inch, or less, of the angle; cut this 
straight, and from top to bottom, also round the 
bottom, then take the sharp chase wedge, and a 
good-sized hammer, and well drive the Jin. of 
lead into the angle, which will wedge itself as 
tight as is required. Some plumbers do not 
touch it after cutting off the salvage with the 
chipping-knife. 
Shaving. 


This is of more importance than many suppose. 
You cannot be too particular. In the tirst placo, 
you require a small, sharp, shave-hook, the blade 
to be no larger than will shave the exact width 
you require the solder to be when finished. For 
my part, I like the size and shape of the blade to 
be nearly the Sime as that illustrated at SQG, 
Fig. 262. This is about the right size, or, if 
anything, rather too large; from Q to S should 
be zin. This will shave about II in. wide. Some 
plumbers use a triangular cistern hook, similar 
to that shown at ABD, Fig. 262. The circles 
F and E show the stem of the hook. When 


fusing these hooks, sce that they are well 


sharpened, for a dull shave-hook makes dull 
work. The shave-hook being all right, and in 
proper order, proceed to apply the part Q into 
the angle of the cistern, and with the point S 
gauge the shaving line, by holding tho back part 
of the hook firmly to the angle of the lead, and 
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with a good long stroke or sweep draw the hook 
down, and so shave to the desired width. If 
too wide, the hook, of course, must be made 
narrower. 

Proceed with this, and clean out the bottom 
corners with a round-nosed spoon hook. Touch it 
over as you go on shaving, and all will be now 
ready for soldering. Some plumbers, after they 
have shaved their work, get a punch similar to 
carpenter’s nail punch, and so punch the cut off 
edge of the lead into the back lead all up the 
angle; this holds it in position when not properly 
chase-wedged up. Never usc a straight-edge for 
shaving a cistern. Such work is only done by 
those who are not proficient in their trade. 


Soldering. 


For a cistern tho size of that described at Fig. 
250—namcly, about lft. 6in. deep and 2ft. 
square, one large iron will do the work, anda 
pot of solder, say, 10lb. For large cisterns 
more irons will be required. I have watched 
my own working, and find that a large iron 
will comfortably do from 8 to loft. of flat 
wiping, and from 3 to 7ft. of upright wiping. 
I have done 9ft. of upright work with one iron, 
but this isa feat. For large cisterns it will be 
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found much the best method to reckon enough: 
Alb. to the foot. This allows for getting up the 
heat, &c., though for small ones a 41b. will bo 
ample, unless the water acts upon the tin; in 
this last case 1 to 2lb. will be required. Having 
your solder-irons hot, and everything right. 
with warm cloth, splash-stick, &c., ready, taku 
a piece of board B, Fig. 263, and lay it, as 
shown, in the bottom to catch the solder, and to 
prevent it getting on to the shaved part, S and 
W, of the bottom. Next take another picce of 
board about lin. thick, cut to fit the outer 
angle as shown at A B, Fig. 263, and, with two 
nails driven into the ends and into the sides of 
the cistern, fix it, as shown. This will catch 
the metal while the top part of the joint is being 
made ; or, if the cistern runs against the wall, push 
some paper, &c., between, so as to prevent waste 
of solder. Everything is now ready. Give tho 
mate orders to bring it” (the metal) and au 
piece of board, or, if the cistern is in a closo 
place, a pioco of lead or iron to stand the metal- 
pot on. Take the ladle full of solder in the left 
hand, and with the splash-stick in the right, 
commence splashing the metal on at the top 
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and down to J, then to Q and R. Keep at this, 
occasionally with the splash-stick picking and 
pushing up the metal from off the board B, 
until you can hold it like so much soft putty. 
Keep rubbing the splash-stick into the solder, 
and pic aog up the solder, at the same time 
splashing on more metal, until it is in a soft 
state: quickly put the ladle into the mctal-pot, 
let the mate hand the iron, with felt on it, 
into the left hand, and let him give the warm 
cloth. (For the size of the cloths, &c., sec 
cloth table, page 734, June 24th, 1881, “ B. N.“) 
Now, with the ball of the iron just touch over 
the top and down to about J, that is 3in. to 
Gin. down, and with the cloth wipe the top 
smooth, as shown, and down to about J; hold 
the cloth between the fingers as shown in Fig. 
264. and wipe down to G; now, with the ball 
of the iron warm up the other solder from R to 
Q, and when it is in almost a running state 
apply the cloth from where you left off, and 
wipe gradually down with a long, steady 
sweep, say Qin. to 12in. at a time. Do not 
attempt to wipe if the metal will not move, for 
it will be too cold, and if you should move it, 
most likely the joint, or the metal, will be 
broken, and perhaps too fine to be perceived ; it 
will leak, and you will not be able to find out 
at what part. Having wiped the angle down to 
about R before the metal has time to sct, push 
the noso of the iron into the solder at Z, and 
with the cloth clear the surplus metal away from 
the joint; then remove the board B, Fig. 263, 
and, by so doing, you should bring all the over- 
plus metal with it, leaving the joint clean at the 
bottom, and to appear as that at J QR, Fig. 
264. After this is cold, take a strip of brown 


paper 3in. by 3in. well soaked in water and 
paste it over, and fix it over the bottom part of 
the solder at R, so that the solder will show 
only about gin. up the joint, and all is ready 
for soldering the bottom. To the unskilled it 
will be best to wipe these upright angles flat on 
their side—thut is, when the cistern can be 
moved about. Having all the upright joints 
wiped out and the paper pasted round the 
bottom part, us at R—or, instead of pasted 
paper, some plumbers, especially those proficient, 
use chalk over this part, to prevent the solder 
adhering—next call for the metal, and begin 
splashing from I towards P, Fig. 251 (this being 
right-handed for wiping). When you have 
about two small ladles full of solder on the 
joint, warm it up with a large iron, and with 
the right hand wipe about 9in., keeping the 
iron close to the solder, and again warm up and 
wipe another 9in., and again warm up, still 
warming up and bringing forward the cold 
metal and wiping away until more metal is 
required to be splashed on. Keep at this until 
nearly the whole of your metal is gone, or cold; 
or, better, until the ends of the joint meet; or, 
if a two-handed job, until both plumbers mect. 
Wipe the corners out clean by applying plenty 
of heat round the outside and cold parts. It 
should appear as that shown at R, Fig. 257, and 
quite clean. If there should be a joint in the 
middle of the cistern, as at QF, Fig. 251, this 
must be wiped before going round the bottom. 
In finishing off well warm up the cold meeting- 
part of the metal, and do not attempt to wipe 
it too cold, or it will appear scratched and 
rough. Nothing appears so bad as a slovenly 
finish, and tells a long tale about the workman. 
Sometimes the overplus metal will be in the 
way, especially when finishing; then clear it 
away with the cloth or shave-hook, &c. 
(To be continued.) 
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THE BRITANNIA COMPANY'S 
SCREW-CUTTING LATHES. 


o~ page 104, Vol. XXXIIT., we illustrated 
and described a new sclf-acting screw- 
cutting lathe, brought ont by the Britannia 
Company, as a serviceable machine at a low 
price. At that time there was nothing like it in 
the market, and so much success has followed its 
introduction, that the company now make larger 
lathes of tho same design, which have received 
the attention of the Government in the shape of 
orders, the best of testimonials. The illustration 
in Vol. XXXIII. represented lathe No. 13. The 
present engraving serves for either No. 15 or 
No. 16, the difference being only in dimensions 
and weight. Supposing it to represent No. 15, 
it is a sclf-acting, sliding, and screw-cutting 
lathe, with a 4ft. gap-bed, and centres of 4, 43, 
and in., as may be desired, ut a small difference 
in cost. The cast-steel mandrel has conical 
necks running in gun- metal collars; the cone 
pulley has three speeds for gut band, and is 
fitted with reversing motion for cutting right or 
left-hand screws. The compound slide-rest has 
long bearings, the top slide swivelling to 50° 
each side of centre. The bed is 6lin. wide, and 
Ain. decp, with a gap of 4jin. The lead screw 
is lin. diameter, and 3 in. pitch, and the gun- 
metal nut is in halves, so as to be readily de- 
tached. There is a rack and pinion for quick 
return. A full set of twenty-two change-whcels, 
to cut from one to sixty threads per inch, is sup- 
plied, and the lathe can be fitted with overhead 
motion for a comparatively small extra charge. 
The No. 15 lathe measures 2ft. Gin. between 
centres, swings lft. 4in. in gap, and Sin. over 
bed; but, as mentioned above, it can be had with 
din. centres. The No. 16 lathe is similar in de- 
sign and fitting, but is much heavier. It is 
nominally a Hin. lathe, with a öft. gap-bed, the 
gap being ö in. deep, by 64in. wide, but it can 
be had, at a small extra cost, with 6ft. bed, 6in. 
centres, and with flat pulleys for belts. The 
Company make larger lathes, but Nos. 13, 15, 16 
are especially adapted for the amateur’s work- 
shop, and for any purposes to which a foot-lathe 
is applicable. They, in fact, supply a want—a 
cheap sliding and screw-cutting lathe. 


THE AGE OF ELECTRICITY.* 
By Pror. S. P. Tiroursox. 
T is the fashion amongst ethnologists to classify 


the successive stages of development in the 
primitive races of mankind by reference to the kind 


From a lecture delivered October 7, at the University 
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of implement which marked the degree of civilisa- 
tion to which they had attained. A chipped flint 
arrow, a bronze spear-head, an iron dagger are 
typical of the several griudes of advancement in 
material civilisation which we familiarly name the 
age of stone, the age of bronze, the age of iron. To 
these three primitives ages yeu must allow me to 
add three others, equally well defined—the age of 
gunpowder, the age of coal and steam, and the age 
of electricity. The world is even now entering 
upon a new, and I am fain to believe a happier, 
age, wherein, whilst delivered to a large degree 
from the darker aspects, we shall enjoy to a degree 
hitherto unknown the advantages of machine-aided 
production. Our machinery will be driven, not by 
steam, but by electricity : for electricity will be our 
servant to do the hard work ot the world in the 
coming age. For a quarter of a ceutury we have 
harnessed that messenger, more nimble than fleet- 
footed Iris, to convey our thoughts. We have but 
lately discovered thut electricity could also convey 
the uctual tones of our speech. It is electricity that 
rings our bells, that silvers our pewter and gilds our 

inchbeck, that tires our torpedoes, and brings 

reenwich time to our clocks. True, these are 
light and easy duties, but it has taken us many 
years to adopt in practical life these simplest 
applications. And, mark you, the delay is not to 
be imputed to science, for science has known 
most of these things for forty years. Mines 
were fired by electricity in 1749; clectro-plat- 
ing with silver was discovered in 1805; an 
electric telegraph was in actual operation in 
London in 1816; electric bells were invented 
in 1834; electric clocks were made in 1840; 
and speech was transmitted by an electric telephone 
in 1861. But, familiar as are these services to man- 
kind, there are other services of a very important 
nature which electricity is perfectly competent to 
perform which, unless the world has grown wiser, 
will not, I suppose, be generally adopted for the 
next 40 years. Electricity can bring us a magnifi- 
cent and economical light. It can smelt our most 
refractory metals. It can bleach our cottons and 
print our calicoes. It can detect. base coins without 
cutting them, and can discover a bullet in a wound 
without probing it. It can stencil our circulars, 
grind our coffee, gather our apples and walnuts, 
protect us against burglars, turn our sewing 
machines, drive our tricycles. Nay, it can perform 
much heavier work. It can turn lathes, saw timber, 
grind scissors and knives, plane planks, propel 
tramcars, and, as I can personally testify, can furnish 
motive power of a very effective kind to an iron boat. 
Surely we have reason to sny that the age of elec- 
tricity has already begun. The success of primitive 
attempts to utilise electricity asa motive power was 
not very encouraging, for their cost was great and 
their power weak. The fact was that though the 
machmery—on a small scale at any rate was ready, 
the time was not ripe for it. Compact and light in 
weight, these little electric motors presented, for 
light kinds of work, an enormous advantage over 
ateam-engines ; yet thesc advantages were far out- 
weighed by the consideration that the cost of 
generating electric currents in the voltaic battery 
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was so enormous 38 to be practically prohibitive. 
The great stride which has brought so many of the 
possible applications of electric currents into the 
region of practical problems is due in its origin to 
the genius of Faraday. With the invention and 
perfection of the dynamo between the years of 1802 
to 1872 a new rauge of possibilities was opened out. 
Electrice lighting, to which the real obstacle had 
been all alous the extravagant expense of producing 
electric currents, at. ones began to develop, and the 
Jablochkoff candle, the Siemens limp, and the Brush 
lamp, which sprang almost sunultanecusly into 
existence, found themselves shortly contronted by a 
host of brilliant rival. for fame. Then tirst it be- 
came clear that electric currents might be lnid on 
from house to house in order to supply domestic 
clectric-lights. Little lamps of the requisite com- 

actuess and brdlancy were speedily perfected by 
Alison and Swan, ou the lines of an old invention 
of thirty years back, impracticable then, practicable 
now by reason of other advances in seience. ‘The 
vast possibilities opened out by the fact that a 
simplo wire inay couvey electric currents to any 
distauce now began to assume their true importance. 
The electric trausmirsion of power to any distance, 
aud the possibility thereby of utilising some of the 
waste forves of nature, became a burning question. 
The invention of the electric-aceumulator by Plante, 
in 1450, and its improvement by Faure in 1881. 
suggosted the further cheapening the cost of electric 
currents by providing a means of thus storing the 
intermittent energy of waves and winds. The 
electric-railway made ite appearance in Berlin, to 
be followed by the electric-tramway of Puris, and 
various projects for electric-railways elsewhere. 
Electric industries of all kinds grew and multiplied : 
in tact. with the invention of the dynamo-machine 
we lerped into the sge of electricity with a sudden 
bound, Now, as the first achievement in the age 
of elvetricity appear to be the spread of the electric- 
light, I will speak of that development tirst, though 
it is uot, in my opinion, the most important. ‘The 
blaze of the clectric-are liglit can be maintained by 
the consumption of a far smaller quautity of coal 
than would be required for the production of an 
equal amount of light by gas. So far there is 
economy—real nud not small. But it may be 
said, “ We don't want such overpowering displays 
in our houses oven if we could afford them. There 
can be no economy in using a light far too brilliant 
forcomfort.” It is here that the uwandescent lamps, 
such as those of Swan, Edison, and others, come in 
to give us exactly the brilliauey we need. Here, 
however, we are met by the disappointing cireum- 
Btunee that the very same electric consumption 
which will give us one blazing are light of 
1,000 aud more candle-power will, when ap- 
plied to light a score of incandesceut lamps, 
only give to the latter a brightness of cight 
candles each; or, in total, 100 candles. It is 
clear, then, that the economy of small mcande- 
scent lamps is a different thing from that of are 
lights. And I am quite certain that up to the pre- 
sent tune, if any one has fixed incandescent lamps 
iu his private house, and has erected his own dynamo 
and steim-cngine or gas-engine to feed his lamps, 
he will have found no saving over his gas-bill. I 
say this with less hesitation, because, when the cir- 
cuinstances are looked at narrowly, it will be seen 
that for a fair discussion of the questiou of economy, 
the comparison is not a fair one. To set up little 
electric works of one’s own in one’s own house 
cannot possibly be as cheap a method of gene- 
rating the electric current as to have it gene- 
rated at central stations ou a large scale by large 
aud economical machinery. No sane man would 
think of saving on his gas-bill by setting up small 
gas-works in his cellar, and by Podar a private 
gas-meter in his back garden. ‘The fair comparison 
must be made between gas as distributed froma cen- 
tral station on the large scale, and electricity as dis- 
tributed from a central station on a large scale. That 
large seale distribution has, so far as I am aware, 
been yet only attempted in two plices—New York 
and the Holborn Viaduct in London—and in both 
cases a system which is not necessarily by any 
means the best or most economical—I mean 
Edisoo’s—is the system tried. Yet I look forward 
with the greatest confidence to the results of those 
experiments, as showing not only that electricity 
cau be distributed on the large scale, but that it can 
b: xo done with cconomy and profit. This regular 
and systematic distribution of electric currents on a 
large scale, by means of conductors laid along the 
streets, is the first step to the further economic appli- 
cations of electricity, and is becoming now a 
pressing necessity of the time. A century hence a 
supply of electricity will be just as essential as a 
regular supply of gia and of water has become to- 
Gay; ahoodred years hence the town without an 
Cectne supply will be deemed as badly off as now- 
adlaya a town is which has no railway or telegraph. 
A general ystorm of eclectic distribution is needed, 
not for cletne hebting only, but for hundreds 
of other purpors of which we nowdream little. Once 
10K 7. 10 a sveter beet bhuel aud we shall sechow 
27 it wil ie found that there are many kinds of 


merely turning on a tap, there will be au enormous 
impetus to ull kinds of small machinery. Motors to 
work sewing machines already exist, and would be 
used literally by millions if the source of electricity 
Were but at hand, in the form of a fricndly wire 
always ready to bring the needed power. If we 
have a system of electric distribution, lifts or eleva- 
tors will be multiplied. An electric lift is both 
simpler aud cheaper than a hydraulic lift, which will 
rrobably be suspended entirely at no distant date. 
ndeed, there are many hydraulic appliances which 
must ut a very carly date be superseded by electric 
machinery. Again, the establishment of a town 
supply of electricity will tend unquestionably to 
develop the industries of small workshops and home 
workshops, where a little power is required. The 
smullest clectro-motors may be made just as econom- 
icul as are the largest. There is, moreover, another 
E in their favour. They may be made far smaller. 
izhter, more compact, and fur cheaper than steam 
cugines of corresponding power. It is certainly 
possible to construct an electric-motor of two- 
horse power for a cost of ten pounds, and such a 
motor would be ample for the purposes of many 
small workshops. Why do we not, it may be asked, 
hear and sce more of these Little machines if they 
are so excellent? Why do not people adopt them 7 
The answer is simply, they cannot be used until we 
have a ceutral supply of electricity. I do not hesi- 
tate to affirm that such motors will be found to 
present an enormous econoiny in comparison with 
sterme-enugues of equal power. It is clear, then, 
that electricity offers an enormous future to small 
motor machinery. A further economy is, indeed, 
posible. Electricity will travel suy distance along 
wires without sensible loss, provided those wires be 
thick enc uch. Instead, therefore, of erecting our 
stcaum- engines at a centrul town station, where 
ground is dear, and where we shall have to pay 
dearly for transporting coal, let us put our steam- 
engine and dynamos at the pits mouth, and 
transmit our electricity to town through a stout 
copper cable. The saving of freiglits would much 
more than pay the interest on the cust of the cables 
required. One further step in economy is also 
Within the range of possibility; and that is to use 
Water-power or tide-power to drive our dy- 
nanos. If the problem of utilising the tides 
reinuins vet unsolved for want of suitable tide- 
mills, that of utilisiug the power of water- 
falls by turbines is already solved, and only wants 
putting iuto effect. Niagara is not vet harnessed 
to the car of electricity, and is possibly too fur off 
to supply Great Britain; but there are waterfalls 
enough in Seotlaud and in Norway to satisfy our 
wants fora long time to come. Of this, at least, 
I am convinced, that we do not yet realise the 
hundredth part of the future services which elec- 
tricity cau render to us when once it is supplied 
wholesale. Before the electric age is over, our 
knives will be polished, our shoes cleaned, our 
mangles driven, our coffee roasted, our potatoes 
pared, and our mince-meat chopped by the self- 
same agency that will bring light into our dwell- 
ings. In all kinds of machinery, small first, large 
afterwards, we shall see a complete revolution. In 
a very few years we shall see clectric governors re- 
placing the rotating governor-balls for regulating 
the power of steam-enyincs. The locomotive 
steam-envine is irrevocably doomed. Why should 
we employ an enormous and expensive lumbering 
mass of metal, loaded with boiler and coals, and 
burning dib. of coal per horse-power per hour to 
draw our trains, when we might equally well draw 
them by clectric motors of one-tenth part of the 
total weight. drawing their supplies of power elec- 
trieully from a large and far-more economical 
stationary engine at one end of the line? (Hear, 


hear.) There is every argument in favour of 
this radical change—economy both in prime 


cost and in actual working. safety, and cer- 
tainty of action. But railway directors do 
not yet know or realise the magnitude or cer- 
tainty of the impending revolution. Having hinted, 
amid applause, at the prospect of electne power 
E steam on the Metropolitan Railway, 
Professor Thompson continued :—Setting aside all 
that deals with electric telegraphs and telephones, 
and confining ourselves only to the industries con- 
nected with electric lighting, the manufacture of 
dynamos, aud of electric motors and their appli- 
auces, we shall find that in the electric industry to- 
day there are employed in England alone some- 
thing like 5.000 persons. Practice of the actual 
work of the shops 1s of course outside the range of 
the operations of such a college as ours, but the 
work of the electrical laboratory is just as truly 
within our range as the work of the dissecting- 
room is within the range of the medical school. I 
look upon education in matters electrical, mdeed, 
as a pressing necessity of the time. That nation 
which can earliest establish such a system of dis- 
tributing power amongst its artisans will be 


pliced in a most advantageous position for 
production, and such a nation will reap its 


reward ir the rush of commerce to its doors. That 
city which rises to the golden opportunity in 


4 lit, servicers why h elect it y can perform for | store will in like manner reap its due harvest of 


J 1. 


Wiru it u lle thus to obtain power by returns. 


ELECTRICAL ACCUMULATORS, OR 


SECONDARY BATTERIES.“ 
By Pror. OLIVER LODOE, D.Sc. 


(Continued from p. 444, Jol. XXXT.) 


N the last article I deseribed a few typically in- 
structive experiments that could be made with 

two clean lead 115 immersed in dilute sulphuric 
acid, and connected at pleasure with a battery or a 
zulvanometer or both. Before going on to the sub- 
ject of coated plates, it may be well to draw 
attention to the consequences which a series of ob- 
servations on plain plates will bring home to the 
experimenter, i 

Į the surface of the plates are in the ordinary 
dull condition, he will tind, on applying two Grove 
cells to them through a galvanometer, that the 
charging current at first is considerably stronger 
than it is after a few seconds. He will notice that 
oxygen rises from the + plate before any hydrogen 
rises from the — plate, and that as soon as both gases 
are freely given off the chargiug current is exceed- 
ingly small. In other words, the opposition 
electromotive force of the cell in this condition is 
very little below that due to two Groves, it is, I 
believe, about 3 volts. If the plates are brightened 
up just before insertion in the acid, the charging 
current will be weak from the beginning, and 
dydrogen will at once be given off. The stronger 
charging current observed for a few seconds in the 
first case was therefore due to the absorption of the 
tirst-Tormed hydrogen by a coat of oxide on the 
- plate; and if for this plate we use a purposely 
oxidised piece of lead, the absorption of hydrogen, 
and the consequent small opposition force and strong 
charging current, will continue for some time. The 
same thing would, no doubt, be observed in con- 
uection with the + plate if it ordinarily coated 
itself with an absorbent of oxygen; but as this is 
not the case, no particular effect is noticed when its 
surface is 1 unless, indeed, it be purposely 
coated with some oxidisable substance. To some 
extent minium and litharge act both as oxidisable 
und us reducible substances: and we have, therefore, 
the very important fact that it is much easier to send 
a current through two lead plates coated with lith- 
arge or minium thau through two plates without 
any coating at all. The electromotive force of two 
Groves, which is almost overpowered by two clean 
plates, is amply sufficient to send a strong charging 
current through a cell with coated plates; at least, 
until the coutings are fully acted on, the guses no 
longer absorbed, und the cell full. As this state of 
things is approached the electromotive force of 
the cell gradually rises in a very decided manner. 

With regard to the effect of amalgamating either 
or both of the lead plates with mercury, my ex- 
perience leads me to conclude that amalgamation of 
the + plate is worse than useless, A coat of ome 
of mercury is formed, which acts very fairly well 
as long as it adheres, or at any rate does not much 
obstruct the action of the peroxide of lead; but 
there is u certain point in the discharge when this 
coat falls off in a sheet, carrying with it apparently 
whatever peroxide of lead is present too, for the 
discharge current suddenly falls to zero whenever 
this happens. Of course the fall may be rrevented 
mechanically, but the tilm still becomes electrically 
ucn-udherent, and therefore useless. Amalgamation 
of the - plate does, however, appear to help the 
occlusion of hydrogen, and is therefore so far ad- 
vantageous. : . 

The experiment of Professor Herschel, detailed in 
the last article, is capable of further elucidation. It 
consisted inobserving the current produced by a piece 
of quite clean lead as the — plate, and a piece 
newly coated with peroxide as the + plate: the 
current is very weak, aud hardly able to nug a bell. 
But it will be found on careful repetition that this 
feebleness of current is only arrived at ufter a 
second or two; the current at the first instant ts 
quite strong. The real cause of the fecble current 
is n non-conducting tilm of sulphate or protoxide of 
lead, which forms on the clean lead plate the in- 
stant it is used to produce a current, and effectually 
screens it from the liquid. It causes, in fact, a 
sudden increase in the internal resistance of the 
cell. This can be proved in a variety of ways ; such 
as observing that the lead plate so run down is in- 
capable of giving a strong current when opposed to 
hydrogenised lead, zine, or anything. Wiping re- 
moves the film, aud restores the full power to the 
cell, Allowing the plate to remain in the acid for 
some time also removes the film to some extent, 
but slowly. As long as any hydrogen is present m 
the lead it appears to sustam oxidation alone, and 
the lead is unclonded : but as soon as the lend itself 
is attacked, the seum forms and the discharge current 
almost stops. By using amalgamated lead the scum 
is made plainly visible, and it cun be seen to be 
wiped off when a cloth is used. The changes in 
the strength of the cell according to the presence or 
absence of this scum, are very interesting aud strik- 
ing. The scum never forms when the plate is 
merely left in the acid, it is only when it is put into 
A al es ee a et 
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electrical contact with the + plate. In the case of 
lead exposing a large spongy surface, no doubt this 
film would take longer to form, especially as a 
larger amount of hydrogen would be then occluded. 
A short conucction to the charging battery speedily 
removes the scum, not apparently by reducing it, 
but by making it peel off. Violent short-circuiting 
of the cell forins the scum much more quickly than 
when only a moderate discharge curreut is per- 
mitted. we pickiug-up of the cell during standing 
is closely connected with the formation and re- 
moval of this non-conducting film. 

It muy be asked whether this insoluble film can- 
not be avoided by immersing the plates in nitric or 
acetic acid instead of in sulphuric, so that no in- 
soluble salt need be formed when the — plate is 
attacked. Certainly, if plates charged in gallate 
are removed to nitric acid to be discharged, the dis- 
charge current lasts strong a much longer time ; 
but the + plute now suffers a seriously rapid 
deteriorution, owing to the absence of a coating 
which is to it protective. It is, moreover, impossible 
to charge up the battery properly in any such sub- 
stance which fomns soluble salts of lead; and the 
whole beauty of the secondary battery is gone if its 
liquid has to be changed between charge and dis- 
charge. 

The reasons why lead is pre-eminent among 
metals for accumulator purposes are, that both its 
oxide and sulphate are quite insoluble in dilute 
H. SQ,, that its peroxide is easily formed, and that 
it is conducting. The only other metal which 
satisfies these conditions is silver; but its sulphate 
is ouly partially insoluble, and, possibly for this 
renson, it docs not answer. It would muke a very 
light accumulator for some purposes, if it would 
work!: but, for some reason or other, its power falls 
off with great rapidity, whether it is tried in H, SO, 
or in HCI. The latter does rather the best, and it 
may be that its fall is only due to a rapidly formed 
scum of chloride, which speedily reduces both plates 
to the same condition. A chloride, moreover, not 
being a conductor, could never take the place of a 
peroxide. 

A curions experiment may be tried with copper, 
showing the necessity fora conducting, and at the 
sume tine an J 00 substance as a coating to 
the plates. Tuke two slips of copper, say Seeutiim. 
by Licentim. ; immerse them in dilute sulphuric 
acid or sulphate of copper, and send a charging cur- 
reut from three Groves through a dead-beat 
gulvanometer—such as Ayrton und Perry's. It 
will be found that the current which at first passes 
easily, is gradually aud rapidly weakened, until at 
length the needle, which was at first deflected 20° 
or 30°, has returned to within 1° of zero. 

If the curreut be now stopped for a few seconds 
and then renewed, the needle jumps up to 10°, say, 
but rapidly and almost suddenly comes down to 1° 
aguin. If the current be interrupted for a longer 
tune, it will take longer to come down again when 
renewed. But scarcely any discharge current can 
be got from the cell. The reason of the weakening 
of the current must be u coating of pulverulent 
matenal on one or both of the plates, which resists 
the passage of the current. A small umount of 
waiting dissolves a good deal of this off, and 
accordingly the charging current rapidly picks up 
again. Instead of a galvanometer un ordinary gas 
voltameter will serve for this experiment; the 
changes in the strength of the current are most 
stnkmg. A certain sutensily of current is, however, 
necessary, and nothing of the kind is observed wheu 
large copper plates are used. 

a cell such as a Sutton cell, where the salt of 
the — plate is soluble (which, considered by itself, 
and without reference to the + plate, is, as we have 
seen, an advuutage), if such a cell is violently short- 
circuited and made to produce too strong a current, 
it is probuble that oxide is formed on the — plate 
faster than it can be dissolved, and that accordingly 
a protecting film is formed, which temporarily 
stops the action. If such a cell permanently falls 
off, it must be owing to the deterioration of the 
+ plate by local action, which is very difficult 
indeed to avoid when soluble salts, such as sulphate 


of copper and sulphate of zine, are present in the 
cell. In fact, the requirements of the — plate are, 


unfortunately, somewhat in antagonism to the 
requirements of the + plate, and what beuefits the 
one is usually fatal to the other. 


FORMATION OF CARBONIC OXIDE 


IN THE BURNING OF COAL. 


ITH reference to the question whether by 
combustion of carbon at a high temper- 

ature, the formation of carbonic acid or of carbonic 
acid gas is favoured, Professor Ledebur expresses 
himself to the following effect in Stuhl und Lisen: 
When a carbon-containing fuel is burnt, we 
speak of a perfect combustion, where the gases of 
combustion no longer contain any combustible con- 
stituents, and so consist of carbonic acid, nitrogen, 
and steam. This complete combustion can be 
reached only with an excess of oxygen, and it is 
promoted by a high temperature im the place of 


combustion ; the higher the latter is, so much the 
smaller excess suffices, in general, to bring about 
the combution. This general fact has given direc- 
tion to a wide-spread error—viz., that a high 
temperature quite generally promotes the produc- 
tion of carbonic acid, and a low temperature that 
of carbonic oxide. The first part of this conclusion 
is, however, ouly correct : whic an excess of oxy- 
gen is present, the second part, regarding carbonic 
oxide formation, is quite false. 

High temperature favours the chemical union of 
carbon and oxygen. From this empirical propo- 
sition the inference may evideutly be made that if 
a sufficient quantity of both substances is present, a 
high temperature must favour the production of 
carbonic oxide. 

This is no mere matter of theory, but of obser- 
vation, which may be made any day. Dr. Stockman 
found, e.g., with a cold-working generator, 16 per 
cent. of CO, with 12 per cent. CO,; with hot- 
working one, 22 per cent. CO, and 7 per cent. CO,. 
A similar phenomenon occurs in the preparation of 
water-gas, asappeared from the communications of 
Dr. Bunte on the subject; the larger the process is 
carried on, and so the more the generator is cooled, 
the more abundant is the formation of carbonic 
acid, Quite similar processes occur in the iron 
blast-furnaces ; it is observed that the higher the 
temperature, the more quickly and perfectly the 
free oxygen not only disappears, but combines with 
carbon to carbonic oxide. Therefore heuting with 
the blast promotes the production of carbonic oxide 
in the iron blast-furnace. Were the opposite view 
correct, then with the strongly oxidising property 
of carbonic acid at a high temperature, the hot 
blast would not facilitate as it does the production 
of varieties of pig-iren rich in silicium and man- 
gunese. 

The author describes some experiments of his own 
inthis connection, in which carbon was rendered in- 
cundescent at various temperatures in anair current, 
and the products of combination were examined. 
From these he concludes, that in combustion at a 
low temperature, carbonic acid is formed, and ut a 
high temperature carbonic oxide. 

In these experiments, a volume of about ! litre of 
atmospheric air was led from a gasometer through a 
combustion-tube, with glowing pieces of wood car- 
hon at various temperatures. The combustion-tube 
was heated with gas. It was of glass in the case of 
a cherry-red glow, and porcelain in the case of 
yellow glow. Beyond the tube there was a Wea 
apparatus for determination of carbonic acid : and 
bevond that, for direct determination of carbonic 
oxide, another combustion-tube with cupric oxide, 
und a second potash apparatus. 

The proportion of carbonic acid and carbonic oxide 
varied for different temperatures in the following 
distinct manner :— 


1. Under zinc-melt- CO.. : 
ing heat, about.. 350°C. 78 uUp.c. 21-4 p.c. 
At zinc - melting 


1 


heat a vs H0 „ 24, 27˙6 „ 
3. Still dark red glow 520 „ 71˙4 , 250 „ 
4. Commenciug 

cherry-red glow 700 „, 62°6,, 37˙4 „ 
5. Yellow glow  .. 1100 „ 13,, 98˙7 „ 


BELTS.” 
(Continued from page 86.) 


N the use of belting for driving machinery, there 
are encountered m everyday practice iuuumer- 
able ditticulties and conditions not taken into account 
in the ordinary consideration of the belt subject. 
Among the small belts, say from šin. to 6in. wide, 
we will find many instances wherein, by reason of 
slow speed or small pulleys, an excessive strain is 
necessary upon the belt and lacings in the endeavour 
to perform a desirable amount of work. The belts 
are laced and relaced from day to day, are wom out 
or mutilated so as to be replaced two or three times 
a year, and still the infliction goes on and comes to 
bo considered a necessary evil. The expense 
incident to the placing of belting under proper con- 
ditions for 8 service and long life, also to 
rendering it in a very great measure indepeudeut of 
the assistance of incompetent attendants, cuts a very 
small figure compared to the a drain upon the 
profits, resulting from ill arranged aud overloaded 
belts. All belting Sin. and under in width can, and 
should be, arranged to drive the load at a tension 
light enough to enable a person accustomed to 
machinery to throw a belt on the running pulley by 
hand. 

Passing from the smaller to the larger belts, we 
are again confronted by adverse surroundings. 
With wide principal driving belts the conditions are 
upt to be more arbitrary, simply on account of the 
magnitude of things and the want of room. We 
are often forced to place a large belt in a position, 
already established aud practically unchangeable, 
in which the changes are decidedly against the belt. 
Under restrictions of this nature, the most important 


° By Cuas, A. Haave in the American Machinist, 


factor in the transmission of power by belting is, in 
a maoy of cases, entirely overlooked, viz., the 
speed of tho belt. 

There are many cases in practice wherein a little 
attention to this point at the beginning would have 
opened the belt-maker’s eyes in tine, and saved 
much trouble and expense. 

Although seemingly unavoidable in a great many 
cases, on account of the lay-out of buidirgs 
already in use, I must say u word ngainst the 
damaging use of idlers or tichteners placed upon 
the bucks of main driving belts. There are some 
instances in which the idler simply holds the slack of 
the belt steady, and, aside from a slight additional 
wear upon the outside surface of the belt, does no 
harm; but there ure many examples where the 
belt is decidedly unable to drive the load at u pres- 
sure upon the pulleys duc to the steady weight of 
the belt alone. Kad as power is merely the product 
of force or resistance multiplied by motion, and as 
we must obtain a certain power at all hazards, 
whatever is lacking in speed of motion must be nade 
up in weight of pressure. The production of pres- 
sure upon the pulleys by straining down upon the 
slack of the belt, is equivalent to an increased strain 
lengthwise of the belt, and when this strain is 
carried beyond the elastic limits of the belt substance 
it is a question of but a comparatively short time 
before the joints and the substance itself begin to 
give out. This point ouce reached, the destruction 
of the belt is very rapid. 

Nor is this all, for the increased pressure is felt by 
the journals, und some of the equivalent of power 
becomes sensible in heut, causing the application of 
an increased quantity of oil. The heat indicates 
loss of power, while the surplus oil is not only lost, 
but is mostly thrown upon the belt, and hastens its 
already assured destruction. 

It seems as though it would be a good plan for 
belt manufacturers to take a trip around to 
numerous factories, indicate the engine for power, 
and observe the conditions and probable pressure 
under which the large belts are operated. They 
would soon discover that engines reputed to be 
driving enormous loads were having quite an easy 
time of it, and consequently the work being done by 
the belt had been wildly guessed at. They would 
probably find instances like one I noticed, where a 
certain width of belt was driving a certain load ata 
speed of about 4,500ft. per minute; while anothcr 
belt of the same width and weight was struggling 
along at 3.00 ft., with a greatly increased pressure 
and doing less work. A few such lessons would put 
a stop to their puzzling over the question, Why 
does one belt run steadily along tor years, whilo 
another one just like it goes ull to pieces in a com- 
paratively short time?" 

In conclusion, I would remark that in the practical 
operation of belting there is quite a distinction 
between light narrow belts aud wide heavy ones. 
As will be seen by inspecting the table in the 
previous article, a higher resistance is given per 
square inch of contact for the narrower belts, 
which was in part explained, but the following may 
set the matter in a still clearer light: It may be 
possible to strain the large belts nearly up to the 
unit of pressure of the small ones, but when a large 
belt stretches a little and becomes slack it would fall 
short of the driving power calculated on, and unless 
the belt was tightened it would slip, and in a very 
short time work u great deal of damage. To throw 
off and relace a small or medium-sized belt is not 
much of a job, but to shorten up a wide heavy one, 
especially if made endless, is quite another thing, 
and should be avoided as much as possible ; therc- 
fore, it is cheaper to give the large belt sufficient 
capacity to drive when quite slack as compared 
With a small one. 


TONING FOR YOUNG AMATEURS.* 


NE difficulty the young amateur frequently 
encounters in his photographic 5 

is that of toning. To give any definite rule for the 
accomplishment of this in a ey manner is 
uot casy. Toning can only be learned by practice. 
It is necessary that the student proceed in a syste- 
matic mauner to work it out, aud the following 
plan is suggested by which a vast amount of infor- 
mation on toning will be obtained. Selecta strong, 
vigorous negative, and from it make a proof on 
sensitised paper, printing deeper than the finished 
print should be. Cut this proof into four equal 
parts, and on the back of cach put a number, as 
l, 2, 3, 4. Make a toning bath according to the 
formula in use; four pieces are washed in several 
changes of water, and then placed in the toning 
bath. Watch the prints closely, and as soon as 
No. I assumes u very slight approach to tho purple, 
remove it and place in a dish of clean water. 
Allow No. 2 to show more of the purple; No. 3 
should be carried further; and No. 4 will receive 
the longest immersion in tho toning solution. 
Wash well the four pieces in several changes of 
water, and fix in hyposulphito of soda (say four 


„ By Hixxy Cray PRI, in the PRolographre Times. 
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ounces soda to pint of water). After fixing, wash in | coat the metal to be glazed, and heat in a muffle or 


five or six changes of water, and then transfer to a | other furnace until it has fused. 


solution of acetate of lead. Again wash and dry 
the prints; then study each well. 


SCIENTIFIC SOCIETIES. 


— — 


MICROSCOPICAL SOCIETY OF 
LIVERPOOL. 


HE seventh meeting of the 14th session of this | immediately changes them to a brilliant colour. 


This coating is 
said to adhere very firmly to steel or iron. 


To Clean Brass.—The method prescribed for 
cleaning brass, and in use at all the United States 
arsenals, is claimed to be the best in the world. 
The plan is to make a mixture of one part common 
nitric acid and one-half part sulphuric acid, ina 
stone jar, having also ready a mail of fresh water 
and a box of sawdust. The articles to be treated 
are dipped into the acid, then removed into the 
water, and finally rubbed with sawdust. This 
If 


society was held at the Royal Institution, | the brass has become greasy, it is first dipped in a 
Colquitt-street, on Friday last, when Mr. F. T. strong solution of potash and soda in warm water: 
Paul, F. R. C. S., was elected president for the year | this cuts the grease, so that the acid has free power 


1883. The 
F. T. Paul. C. S., the president-elect, entitled 
On Hair and Allied Structures.” He said that 
as the subject was a very wide one, he would limit 
his remarks to a consideration of the morphological 
relations of the various tegumentary appendages 
which must be regarded as allied to hair. The 
structures which were included in this general asso- 
ciation were of the most opposite character, but 
were uniform in the possession of certain common 
qualities of a protective or attractive nature. After 
a few general remarks upon the adaptation of the 


payer of the evening was read by Mr. | to act. 


Cement for Glass and Metal.—Brass letters 
may be securely fastened on glass windows by the 
following receipt :— 

EHF 
White lead 5 
Boiled linseed oll. 28 
Gump! l y 
Mixed just before using, this forms a quick drying 
and secure cement. 


Glacialine.— According to Dr. Besana, this sub- 


external covering to the requirement of the indi- | stance, which has met with so much favour in Eng- 
vidual, showing the combination of as much | land and elsewhere as an antiseptic, especially for 
attractive beauty as was consistent with the wel- | the preservation of milk, meat, and other articles 
fare of the species, the development of the skin in | of food, has the following composition :— 


vertebrate animals was described. Special attention 
was called to the history of the two layers of 
which it is composed, showing their separate 
origin and their diffcrent character throughout life 
—that the epithelial layer may be modified to form 
horny or calcified tissues, and the connective tissue 


layer to form bone, ivory, cartilage, muscle, nerve, | found to be nothing but 


Boracic acid ............ 18 parts. 
Boran e an 
7 akak A a 
GBeerms 8 y? 


Roman composition of a similar kind was 


ure boracic acid. Itis 


&., so that where complicated structures like teeth, | Called salt of glacialine, and sells at five francs per 


spines, feathers, and so forth were produced, they 


always knew what share each layer had taken in | Price of boracic acid being exactly ha 


their formation, because they knew to begin 


with what modification each layer was ca- 
able of undergoing. The appendages were 
divided into two classes — those developed 


from comparatively large areas of skin tissue, such 
as nails, claws, hoofs, horns, scutes, and beaks, and 
those developed from a small bud or germ from the 
epithelial layer. such as hair, feathers, scales, spines, 
teeth, and glauds. The developmental relations of 
the first class were then considered, aud special 
reference was made to the fossil remains of birds 
that have recently been discovered and described by 
Prof. Marsh, of America, in which there isa full 
set of reptilian teeth in the beak or jaw, 
which, together with the abortive germs in some 
existing species, and the serrated beaks of fossils 
and recent birds, show a gradual change from the 
reptilian jaw to the present beak. 
second class, fish scales are omitted as too large a 


subject to be compressed into one paper; but the | jo 


development of the hair, the various phases of its 


life history, its decay and reproduction, were fully | 74 


considered ; and the microscopical characters of the 
most striking varicties of hair were illustrated. 
Attention was called to the character of the papillr, 
und the effect of its modifications im size, shape, 
and position in producing special kinds of hair— 


size, shape, curling, &c.; but more particular allu- 20 
sion was made to the extremely complex nature of | 9) 
the papillæ which inspire the extraordinary combi- | 99 
nation of cells resulting in the production of a |93 Dakota Ter. 


perfect spine or feather. 
given of the glands of the skin, especially in such 
animals as the naked amphibians, in which they act 
as weapons of defence by pouring out an acrid 
secretion which is obnoxious to the palate of some 
of those animals that are naturally disposed to prey 
upon them. The paper concluded with some sug- 
gestions for prepariug these tissues for the micro- 
SCOP, 


PRACTICAL RECIPES. 


To Bleach Straw.— About oz. of permanganate | Jib topsail (large) 
of potash are di-solvcd in 1 gal. of warm water. | Flying jib 
This is done in an cartheuware vessel, and cold | Jib 


in a tepid and weak solution of soda crystals. It is 
tien washed carefully and introduced into the per- 
manganate solution, in which it is continually 
avituted. As soon as it has taken a light brown 
colour, it is dipped in cold water, then in a bath of 
bisulphite of soda, strong enough to be smelled, 
In this bath the straw is left for fifteen minutes, 
and wien taken out it is perfectly white. 

Ginss Coating on Metals.—The following 
methed has been suggested for coating metal 
„. tes with glass. Take about 125 parts (by 
eight) of ordinary flint-glass fragments, 20 parts | 


of Gubonate of soda, and 12 parts of boracie acid, Aub! í N 
- we E bd 
Pour the fused mass out on some cold | Awuings, eovers, traps xc 


and meit. 
surface, as Of stone or metal, and pulverise when 
coolel of. Make a mixture of this powder with 
silicet: of soda (water-gliss) of 50° B. With this 


Taking the | 10 


A short account was | 94 North Carolina 


kilogram (about 45 cents a pound), the market 
that rate. 


FACTS AND FIGURES. 


The Railway Mileage of the United States. 
The Railway Age compiles the following table, 
showing the railway mileage of each State on Jan. 1, 
1882, with the numerical rank of the several States 
in railway enterprise. 


1 IIIino ss 8,326 | 25 South Caroling 1,484 
2 Pennsylvania., 6,690 26 Mississippi .. . 1,232 
3 Ohio...... . . . . 6,664 27 Maryland&D.C 1,048 
4 New York . . . . 6,279 28 Arkansas . . 1,042 
5 IW a.. . 6,113) 29 Nw Hampshire 1,026 
6 Tens. D044) 30 Maine 1,022 
7 Indiana ...... 4.765 31 Louisiana .... 999 
8 Michigan . 1.284 32 NewMexicoTer 975 
9 Missouri.... 4.2110 33 Connecticut .. 959 
Kansas ...... 3.718 | 34 Vermont . 916 
11 Wisconsin ... 3,442] 35 Utah Ter. .... 908 
Minnesota.. . . 3,391 36 Nevada. 890 
13 Georgia ..... . 2,081] 37 Florida 793 
Nebraska .. . 2.310 38 West Virginia 712 
15 Colorado... .. 2,275 39 Oregon 689 
16 California .... 2.261 40 Arizona Ter... 557 
17 Virginia .... . 2,194 41 Wyoming Ter. 533 
18 Tennessee .. . . 1974) 42 Washington Ter 480 
19 Massachusetts 1,935 43 Delaware .... 278 
Alabama...... 1.804 44 Indian Ter... 275 
New Jersey . . 1, 753 45 Idaho Ter. 265 
Kentucky .... 1,715 46 Montana Ter 232 
.. 1.639 47 Rhode Island.. 211 

1,619 


Area of Yacht Sails. — No yacht in the New 
York yacht fleet is more completely fitted iu racing 
and cruising canvas than the Montauk. The fol- 
lowing table gives points of interest :— 


. idth in Sau 
Súr Vande: Width in Square 


Inches. Peet. 

2 360 28 2,313 

. : 290 14 846 

N e “EHO 14 1,292 

sate san a 665 14 1,675 

eres e 14 2,636 

Foretopsail....... sebi 170 14 442 

Maintopsail ....... ae 180 14 500 

Topmust staysail ...... 170 2⁴ 884 

Balloon topmast staysail] 620 28 3,827 

Balloon club tops stil. 135 28 840 

Balloon ji 390 28 2.700 

Spinnaker 380 28 2,040 
CRUISING SAILS. 

Boom foresail.......... 550 14 1,408 

Fore staysail .......... 280 14 780 

1 e 225 14 650 

700 | 22 3,675 

Totalss 9 ꝗ⁊:᷑b. 6,580 26,736 


Digestibility of Food — Drs. Stutzer, Fass - 
bender, and Klinkenberg huve been examin- 
ing the digestibility of various kinds of food. The 
method employed is that of Stutzer, who extracts the 
ferment froin the digestive organs of slaughtered - 
animals, the membranes of the stomach and the 
pancreas, and allows a solution of it to act upon a 
weighed quantity of the food at the temperature of 
the blood. The amount of albumen left undigested 
is compared with the total amount previously pre- 
sent as found by special analysis. Indigestible 
albuminoids were found in blood, yolk of egg, 
meat, &c., but could not be detected in milk or in 
egg albumen. From the extended series of results 
in the Chemiker Zeitung, the following examples, in 
tabular forn, are taken :— 


2 3 

— 1 2 

ee ae ad 

$5) 3 SE 

ke | ™ | oso" 

A< m A 
Nestle’s children's food.] 99 | 5:1 |793 | 04 
Wahl's N ; 1812 | 8&3 | Ol 
Fresh white bread ....| T2 | 0°3 |607 | ~? 
Fresh black bread 4-2 Ll |521 | 05 
Du Barry’s Revalesciere; 19 1:5 656 | 09 
Link's mult extract....| 2˙5 — | 630 | 0˙3 
Hoff's 5 (alco- 

ITE D ELA ( av owes 0:3 — | 710 | Ol 
Lean beef (extract 256). 18:5 | 34 — 0:5 
Beef soup ( „, 20 15 05 — 03 
Fowl ( 4, 2.8). 165 28| — | 04 
Extract of meat (ex- 

tract 3380) vase 3˙4 — — , 86 
Smoked ham (extract: | g 

TE EEE ee e L9 |360 i 0°; 
Cow's milk re Oe 3-9 eit ae 
Condensed milk, Cham.] 8S | 10°4 — ; 03 
Caviare (extract 2°0) ..) 258 | 154 — itl 
Oysters („ 8•6) . a7 1˙2 — | 0˙3 


A dozen oysters weighed 86 grammes, or about 
30z., so that 14 oysters contain as much digestible 
albumen as one hen's egg. Meat that had been 
used for soup still retained 17 per cent. of albumen, 
but only 0°3 per ceut. of extractive matter. 


USEFUL AND SCIENTIFIC NOTES. 


— . — 


Bills of Sale.— The new Aet relating to hills of 
sale will considerably alter the nature and value of 
such instruments ini some respects we hope for the 
better. Our legal contributor, Mr. F. Wethertield, 
has drawn up a little treatise on the subject, which 
should be read by all who are likely to use sach 
documents, or to do business with others who we 
them. Bills of sale in the past have been equally 
instruments of shameful oppression in the hands of 
rapacious creditors, such as bogus loan societies and 
the like, on the one hand, and the means of evading 
their just liabilities by rascally debtors on the other. 
The new law will probably neither make all men 
honest nor wise, but it may help those who are 0 to 
guard a little against knaves aud fools. 

Electro-Generative Fuel.—At the recent 
meeting of the French Association for the 
Advancement of Science, Dr. Brard, of La Rochelle. 
read a paper before the Physical Scetion, in which 
he described a new method of geuecrating electricity 
by the comdustion of a peculiar kind of fire-slab. 
This slab consists of a brick of carbonaceous matter 
and a brick of nitrate of soda or nitrate of potash, 
placed together, but separated by a thin sheet of 
asbestos paper, and both enveloped in a wrapper 
of abestos. The carbon brick is formed of about 
100 grammes of coaldust kneaded into a paste with 
tar or molasses, and shaped in a mould by heat. 
The mould gives the brick a pitted surface above, 
and perforates it with holes through and through 
from the upper to the under side. Strips of brass or 
copper are also imbedded in the under side of the 
brick to serve as un electrode for the carbon pole of 
the electro-generative element. The other brick 
consists of a mixture of three-parts ashes and one 
part nitrate of potash or soda, melted together and 
poured upon the pitted surface of the carbon, which, 
however, is first covered with a layer of asbestos 
paper. Strips of brass are also imbedded in this 
compound, to serve as an electrode. The slab thus 
formed constitutes a generator af electricity when 
wrapped in asbestos and placed in a furnace or fierce 
tire. In such an element the carbon forms the 
negative plate, and is oxidised just as ziue 13 
oxidised in the orlinary voltaic cell; the 
nitrate of potash being the oxidising substance. 
The slab becomes a thermo-chenucal battery, and 
Dr. Brard states that au electric current is obtained 
strong enough to actuate an ordinary electric bell. 
By connecting up several of these elementary slabs 
after the manner of a voltaic battery, a more 
powerful current is the result, three or four cells 
being sufficient to decompose water. 
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SCIENTIFIC NEWS. 


—++4——. 


HE great comet seems to be puzzling astro- 
nomers, There ix not much doubt that it 
is the same as that found by M. Cruls on Sept. 
12, and, as it now appears, by Mr. Finlay at the 
Cape Observatory on the morning of Sept. 8: 
but as to when it appeared before, or when it will 
return, there is a great contlict of opinion. Dun 
Echt Circular No. 61 publishes elements com- 
puted by Prof. Weiss, of Vienna, as follows :— 
T 1882. Sept. 17˙42 GMT; r- Q 
87 58“; 92 350 44“: i 143 42’ (mean equinox 
1882-0) ; log. y $°52634. Prof. Weiss considers 
the comet to be identical with that of 1668. Dun 
Echt Cireular No. 62 contains the following 
remarkable elements, computed by Messrs. S. C. 
Chandler, jun., and O. C. Wendell, of Harvard 
College :—T = 1882. Sept. 17°18 G. I. T.; X — 
83 71 40°: 0% 34% 52“; i 142° 35%; log. 7791418; 
eccentricity, 09981: period, 3,116 days. Dr. 
Oppenheim, however, still makes the orbit para- 
bolic with log. g 788036. Dun Echt Circular 
No. 63 contains the elements computed by Dr. 
Oppenheim: and a position observed by Prof. E. 
Millosevich on Oct. 1 at Rome. i 


We have received the Science Observer special 
circular, No. 26, giving the clements already 
telegraphed to Lord Crawford, and issued in the 
Dun Echt Circular No. 59 (see p. 109); but the 
eleinents above given, computed by Messrs. 
Chandler and Wendell, being later, are presum- 
ably more accurate. 


MM. Thollon and Gouy, of the Nice Observa- 
tory, have observed the comet with the spectro- 
scope, and have noted the displacement of the 
sodium lines D, and D in a manner indicating a 
retrograde movement. The spectrum of the 
comet presents much similarity to that of comet 
Wells, whieh is the more remarkable as no pre- 
vious comet i. d., to Wells) had ever shown the 
sodium bands. According to Messrs. Chandler 
and Wendell, the comet passed its perihelion on 
Sept. 17, at the small distance from the Sun’s 
centre of 00053 in terms of the Earth's mean 
distance, which, if true, would show that the 
comet actually passed within and through the 
Sun’s surface. 

We have received many notes from observers, 
for which we are unable to tind room: but the 
following gist of a letter from Mr. C. E. Peck, 
B.A., who is ev ronte to Australia to observe the 
Transit of Venus, may be of interest. The letter 
is dated Simon’s Bay, s.s. Liguria, Sept. 18 :— 
My attention, says Mr. Peck, was drawn to it on 
the 14th, by the oflicer of the watch, at about 
5. 1 (local time) in the approximate latitude of 
20° N., when it appeared as a brilliant object in 
the heavens, Owing to clouds, however, I was 
unable to observe it for any length of time. On 
the loth we had a clear view; the nucleus was 
intensely brilliant. of about the sime brightness 
as Jupiter, which was up at the same hour. After 
the sun had meen some considerable time the tail 
was still visible, and about as long as the semi- 
lia meter of the sun. When rising through the 
haze the nucleus appeared as a disc almost as 
large as the moon. 


Most of the Transit of Venus observers are 
now on their way, the last parties to start being 
those who will be located in the West Indies. 
Capt. Mackinlsy, a member of the Jamaica 


party, gave an interesting lecture on the 
Transit last week at the Royal Artillery 
Institution. In addition to the official observers, 


Whose mimes will be found on p. 49, many 
volunteers are going out, some of them attached 
to the parties, e.g., Mr. Peek, above mentioned, 
and Dr. Pearson, of Emmanuel College, Cam- 
bridge, who voes to Jamaica. The American 
observers, going to the Cape and elsewhere, left 
Piymouth last weck. 


Mr. J. A. Westwood Oliver has in the press a 
brochure on the great comet of 1880, and the 
effects which may be expected to follow its 
absorption by the sun, 


Dr. Traill, T.C.D., delivered an interesting 
lecture last week, in Belfast, on electricity as a 
motive power, with especial reference to rail- 
way work. An electrie tramway between Port- 
rush and Bushmills is nearly completed. Itis 
the first of the kind in the United Kingdom, and 
is six miles in length. Besides the well-known 
advantages claimed for the clectrie propulsion of 
the cara, Dr. Traill mentioned that the cars could 
run up any reasonable incline ; the dynamo itself 


acts as a powerful brake when the prima 
current is cut off; and whenever a car meets wit 
extra resistunce, such as an incline or a sharp 
curve, the dynamo puts forth the exact amount 
of extra power required, and no more. 


We have received the sixth edition of Mr. 
C. E. Stretton’s pamphlet on ‘ Railway Acci- 
dents,” and are pleased to think that the success 
which has attended its issue is some evidence 
that the public is being educated to appreciate 
the question at issue. If the members of the 
House of Lords who effectually prevented Earl 
De la Warr's Bill from becoming an Act had 
read Mr. Stretton's pamphlet, they would not 
have been misled. The sixth edition contains addi- 
tional matter, and a plate illustrating Tweedy’s 
system of interlocking, besides the plates found in 
previous editions. The continuous brakes’ return 
is given in tabular form, so that the publie can 
see ata glance the progress made by the respec- 
tive companies; and with the author’s notes and 
description of the plates they will understand 
what is needed, and what enn be done to render 
wilway travelling safer than it is. 


The Amalgamated Society of Railway Servants, 
at the conference held in Darlington, passed re- 
solutions declaring that it is desirable the com- 
pulsory adoption of continuous brakes for all 
passenger truins should be the object of legisla- 
tion; that it is possible to avert a great many of 
the accidents now happening to the employés, in 


consequence of the old-fashioned methods of 
coupling: and that a more numerous staff of 


Government inspectors 1s demanded. 


Miss Ormcrod, the entomologist to the Roval 
Agricultural Society, is preparing her annual 
report, and solicits information from farmers and 
other observers upon the habita of injurious 
insects, and methods found serviceable in check- 
ing their ravages. 


The Anisoplia austriaca is a species of beetle 
which has recently made sad havoc in the wheat 
fields of Russia. The entomologists are secking 
for means of destruction, as the insect, when 
once established, proves a veritable scourge. 


At Owens College, Manchester, a practical 
class in electricity will be held, under the care of 
Prof. A. Schuster, assisted by Mr. W. Haldane 
Gee, on Thursday evenings. The class will 
have the assistance of a Wilde dynamo, worked 
by the college engine, Ayrton and Perry's am- 
meter, Sir W. Thomson's volt-meter, and the 
Siemens’ electric dynamo-meter. 


An exceptionally interesting excavation for 
geological purposes was conducted in the New 
Forest during the last fortnight of September by 
Mr. J. W. Elwes, of Otterbourn, and Mr. 
J. W. Shore, of Southampton, who obtained 
special permission for the purpose. A con- 
siderable area of the Brockenhurst bed was 
exposed by the removal of about 12ft. of over- 
lving strata near the railway cutting, which 
yielded some very Interesting specimens forty 
years ago. More than a thousand good speci- 
mens were obtained, comprising seventy species 
of moluses and other corals. 


Our contemporary, Nature, witha too-sanguine 
estimate, we fear, of the linguistic powers of 
Englishmen, printed last week, in Italian, an 
interesting item regarding the comet, of which 
the following is the gist :—VDrof. Cacciatore, of 
Palermo Observatory, issued a circular, stating 
that whileall Italy was moved by the disaster that 
had befallen the Venctian and Lombard provinces, 
and committees of succour were being formed 
throughout the country, the Observatory, with a 
view to furthering the compassionate design, would 
open its halls on the morning of the 26th,at4o’clock, 
to those generous visitors who should make a 
contribution of 200 lire (say, £8), and who might 
wish to enjoy a sight of the surprising spectacle 
(of the comet) with the Observatory’s large and 
magnificent refractor, In this wax, the 
apparition of this comet, which in other times 
would have been regarded as a precursor of Divine 
wrath, and a cause of present miseries, will be 
recorded as a blessing to humanity.” 


The pronunciation of geographical names often 
presents difliculties, especially where the local 
pronunciation differs from what would elsewhore 
he expected from the spelling. The Society of 
Commercial Geography of Bordeaux appointed a 
committee to study the question with a view to 
discussion at the Congress of French Socicties of 
Geography, which recently met in Bordeaux. 
The Congress adopted the principle that geo- 


graphical names should be pronounced in the localaay, 
account being taken, however, of some excep- 
tional cases. The committee was instructed to 
continue its labours, some idea of which may bo 
had from the following examples (given in La 
Nature) from a table distributed to members :— 
In France, tho name Aiguillon is pronounced 
«lig-uilion (Il soft); Aix (Ile d'), Ile De; Aix 
(Bouches-du-Rhône), ETH; Arveyres, Arvei-ire ; 
Aunis, Ai, Auxerre, dlusserre ; Auxerrois, 
afuc-cerrois ; Auxonne, Aussone ; Aveyron, Areé- 
ron; Ay-Champagne, Aï., &c., &e. The foreign 
names, Anvers, Aurersse, Bruxelles, Brussel les, &c. 


Experiments havo been recently mado by Herr 
Craner on the nutrition of a man in his sixty- 
fourth year, who had practised vegetarianism 
since he was eleven. The author arrives at these 
conclusions (given in a German physiological 
serial): The régime of vegetarians affords food 
which is, both in absolute amount of nutritive 
matter, adequate to maintenance of bodily and 
mental functions, and in relative ratio of mix- 
ture sutlicient. It suffices, however, for pro- 
longation of life, only because it depresses tho 
quantity of vegetables by introduction of animal 
albumen in the form of milk and eggs. Yet this 
régime, where too great loading of the digestive 
system is to be avoided, is too dear to be recom- 
mended for sustenance of large bodies of men, as 
in poorhouses, barracks, and prisons ; and, on the 
other hand, it isan eminently unpractical method 
of feeding man, since for the same price may be 
provided a much larger quantity of mixed, and 
therefore more utilisable food. 

With regard to the priority claimed for M. 
Berliner, in the matter of the microphone (see 
recent note), Count Du Moncel remarks in his 
paper that M. Berliner's apparatuses are only 
telephonic transmitters, and not microphones, as 
they are not arranged for amplification of vibra- 
tions. What constitutes the novelty of Prof. 
Hughes’ apparatus is the arrangement of con- 
tacts which allows of rendering them as sensible as 
desired by a position more or less near that of 
unstable equilibrium. Prof. Hughes (in the 
Count's opinion) remains tho inventor of the 
microphone; but M. Berliner may have the 
prigrity for telephonic carbon transmitters. 


An cleetro-magnetic indicator of temperature 
at a distance has been recently patented in Aus- 
tria by Herr Bing, of Vienna. It requires only 
one conducting-wire, and consists of a V-shaped 
vessel, whose wider branch, of metal, and closed 
above, is tilled with commercial naphtha, alcohol, 
oil, or the like. ‘The narrower branch is of glass, 
is open above, and contains mercury, the position 
of which varies regularly with varying tempera- 
ture (which causes expansion or contraction of 
both liquids). A float on the top of the mercury 
is connected with a cord held tense by a counter- 
poise, or with a toothed wheel chain, which turns 
a roller, serving as contact-arrangement in one 
direction or the other. Tho electro-magnetic 
transmission of this motion to the empirically 
graduated indicating apparatus at a distance, 
takes place on the principle of Siemens and 
Halske’s water-level indicator. The apparatus 
is simple and cheup, and is said to work reliably. 
It cin be adapted as a maximum and minimum 
thermometer. 


It is known that Dr. W. Siemens has been 
seeking the establishment of chairs for “ Elec- 
trotechnik ” at all technical schools in Germany, 
and he has had very encouraging success. Prof. 
Dietrich has lectured on the subject at the Stutt- 
gart technical high school since April. Prof. 
Willner has just begun a course at Aix-la- 
Chapelle; Prof. Meidinger has been similarly 
engaged about a year at Karlsruhe, and the 
telegraph director, Merling, since 1880, in 
Hanover. In Berlin, this winter, Dr. Slavy is 
appointed to give clectrotechnical lectures at the 
technical high school, beginning with electrical 
power-engincs. 

Belgium now possesses the densest railway 
system, relatively to the surface of the country. 
Comparing the extent of railway with the popu- 
lation, she is surpassed only by four States—viz., 
Switzerland, the United States, Bavaria, and 
England. The Belgian railway system had, at 
the end of 1880, a total extent of 4326-4km. 
To about 7 square km. there is 1km. of railway. 


A recent law in France has authorised the 
application of electrice lighting in forty-two of 
the principal lighthouses on the French coast. 
The cost of the enterprise is estimated at 8 million 
francs. ‘The transformation will be slow, and 
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will take eight or ten years. Tho light has been 
already applied at Cape Grisnez and elsewhere. 


At the Californian town of San José (which 
has rapidly grown in recent years), a method of 
electric lighting has been adopted, which consists 
in the erection of lofty quadrangular pyramidal 
frameworks of metal, with several light-centres 
at tho top, surmounted by a reflector. Tho first 
of theso towers, which has been tried, with very 
satisfactory results, is at the base about 25 
metres a side, while at the top of the truncated 
pyramid, the side is only 1˙25m. The uprights 
are tubular, diminishing in section upwards. The 
total height is about 60 metres (say, 200ft.). 
There are six light-centres at the top, each with 
a luminous power of 400 candles. They aro fed 
by a Brush machine requiring an initial force of 
nine horse-power. The effect obtained is like 
that of bright moonlight, and is of large extent. 
It has been resolved to raise tive other towors, 
and tho illumination will benetit the suburbs 
whero formerly there was no guslight. A picture 
of tho arrangemont appears in La Lumière 
Electrique, 16th September. 


USEFUL AND SCIENTIFIC NOTES. 
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Obtaining Oxygen from the Air. — A 
method of obtaining oxygen from air for technical 
ees has been receutly devised and patented by 

. Margis, of Paris. The principle is that of 
dialysis, or diffusion under pressure. Atmospheric 
air being forced against a first caoutchouc membrane 
by suction, a mixture of about 40 per cent. oxygen 
and 60 per cent. nitrogen is obtained on the other side. 
A second membrane increases the proportion of 
oxygen to 60 per cent., that of the nitrogen being 
reduced to 40. A third gives 80 per cent. oxygen: 
a fourth, 95 per cent. M. Margis prepares his 
membranes by immersing tuffeta in a solution con- 
taining sulphide of carbon (or light petroleum- 
ether), spirit of wine, ether, aud caoutchouc. 
After drying, the taffeta has a fine layer of 
caoutchouc on it. A bag of the membrane, with 
framework of rings of galvanised iron wire, is placed 
in a cylindrical iron vessel admitting air. It is con- 
nected by means of strengthened caoutchouc tube 
with the suction apparatus, which is (preferably) 
formed of a cylinder containing u series of conical 
cups with small spaces between ; steam is forced 
through these, and draws in the gas obtained from 
the first diffusion, pussiug on with it through a 
cooler, where the steam is condensed and the gas 
separated for its second diffusion. This latter occurs 
through a similar apparatus, except that the space 
round the bag is provided with a tube passing down 
into water; thus the pressure can be regulated and 
the a gun iet off. Four apparatus are 
generally used (as already indicated), and the final 
gas with 90 per cent. oxygen is collected in a gaso- 
meter. 


A Massive Safe Deposit Vault.—The safe 
deposit vault for the Nassan Bank, corner of Beek- 
man and Nassau-strecta, New York, is said to be 
the largest steel vault ever coustructed. It is made 
of welded chrome steel, iron, and Franklinite, and 
is to all appearances, thoroughly fire and burglar 
proof. Entrance to the vault is effected through 
the bank proper. A staircase of marble and iron 
leads down into a well-lighted and ventilated base- 
ment, about 12ft. high. The floor is paved with 
tile mostics and marble. The vault, which is 35ft. 
long, 22ft. wide, and 9ft. high, is built clear of the 
walls of the building, and rests upon a thick 
foundation of concrete and granite. The sides, 
bottom, and top of the structure are very thick, and 
comprise inner and outer walls of welded iron, 
chrome steel, and Franklinite, between which is a 
solid la ver of tire-proof cement, Hin- thick. Thereare 
two massive iron doors at each end of the vault, 
and the outer ones are the largest single doors 
ever made for this purpose. The doors are 
built of the same material used in the construction of 
the vault. The inner doors are about Gin. thick, and 
the outer are of the same thickness, but larger, and 
hung on central hinges. Their locks are double- 
dial time locks of the very best make. It will 
TE two persons to get into the vault, for one 
will have the combination of the inner doors, and 
the other the combination of the outer doors. Ont- 
side of the heavy steel doors are clectric burglar 
alarm doors, which cannot be tampered with with- 
out sounding a loud alarm. There are now nearly 
1,100 safes in the vanlt, but that number is to be 
increased to 4,000. These safes are ‘Hin. deep, of 
various sizes, and are made of half-inch chrome 
steel. The door of each is provided with a double- 
key lock, and some of them have combination locks. 
No customer can unlock his own without the help 
of the attendant, who has a key with which he sets 
each lock. Neither the customer nor the attendant 
can get in singly. The vault is lighted by the 
electric light. 


LETTERS TO THE EDITOR. 


— — 

[ We do not hold ourselres responsible for the opinions of 
our correspondents. The Editor reapectfully requests thatall 
communications should be drawn up as briejiy as possible.) 

«AW communications should be addressed to the Epiton of 
5 ExGLIsu Mecuanic, 31, Tuvistock-street, Covent-garden, 

A 

alll Cheques and Tost-office Orders to be made payable to 
J. Passons Evwankps, 

„ In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which 1t appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have sume particular knowledge and expenence of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.” 
—Muntdigaes Lssays. 
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THE SIMPLEST WAY OF USING AN 
EQUATORIAL TELESCOPE. 


[20609.]—I cannot claim to be even the fifteenth 
part of a Wranyler, but I think I can, nevertheless, 
point out a still simpler way to use an equatorial 
telescope than that given by Mr. Peurson on p. 88 
of the current volume. 

No clock or watch is necessary, neither need we 
care about the aberration of mean tine, or clock 
error, or anything but the right ascension and decli- 
nation of the required star, as compared with those 
of some known and easily-observed star. 

The stand should preferubly have both the hour 
und declination inches loose on their axis, but so 
made as to be easily aud quickly clamped to them. 

We then proceed as follows :—Select any con- 
venient known star, and turn the telescope on it. 
Mako the circle read the right ascension and decli- 
nation of such star, aud then clamp them to their 
respective axes. Next turn the telescope till the 
circles read the R.A. and declination of the required 
star, and the latter will be found in the field of the 
finder. In practice, a slight allowance can be made 
in the first setting to give time for the second set- 
ting; but if quickly done, this is scarcely neces- 
sary. 

A friend who has made an equatorial stand from 
the sketches I gave him, and who works on this 
system, finds it very easy aud perfectly successful. 
In a letter now before me, he says he has thus 
picked up as many as 72 double and triple stars in 
the course of 2} hours, and can do more in an hour 
than he formerly could in a week, when using his 
altazimuth stand. A. S. L. 


THE SPOTS ON JUPITER. 
120610. ] Tut following receut observations of 
the white spot have been made here: — 
White spot on C.M. 
h 


. m. 
September 13.... 13 27 v. bright. 
53 15. 14 36 v. bright and large. 
i 27. 11 52 faint. 
* 29. . 13 2 v.v. faint.“ 
October l... Tf 11 v. v. faint. 
55 7. eee 17 42 V. V. bright. 4 


* The spot seemed utterly obliterated at first; but 
after close attention a very fuint indication of it 
Was seen. 

t The only sign of the spot is a fecble whitish 
glimmering, only glimpsed in moments of best 
definition, from the equatorial region of the great 
south belt now on C.M. 

t The spot is very brilliant and conspicuous, in- 
denting the S. belt. 

The above observations will show the remarkable 
variations of brillianey to which this marking is 
subject. It shone with conspicuous lustre at the 
middle of September, but at the end of thut month 
had become so faint that it was glimpsed with great 
difficulty in my 10in, Browning reflector. At the 
epoch of the last observation, Oct. 7, the spot had, 
however, regained its former brilliancy, and was 
one of the most striking objects visible on the sur- 
face of the planet. 

On Sept. 17, Miss Ashley, at Bath, observed the 
spot with a din. Wray o.g. It came to the central 
meridian at 15h. 536m., and was noted as bright 
and conspienous. But on Oct. 1 and 3 the spot 
could not be distinguished at all, though definition 
was good. 

As to the red spot on Jupiter, it is becoming 
very faint, and transits are observed with ditheulty 
in small instruments. The early disappearance of 
this curious object seems imminent, unless there 
occurs a fresh outbreak of dark matter to reinten- 
sify it. The middle of the spot was observed to be 
on the C.M. at 15h. S2-tan. on Sept. 17. and at 
13h. 55˙6m. on Sept. 27, by Miss Ashley, who notes 
that it appeared very 111 5 friuter than formerly. 
“Ou Sept. 17 the spot could ouly be seen when m 


the uuddle of the dise; on Sept. 27 it had become 


so much fainter that it was with great difficulty it 
could be seen at all.” My own recent observatious 
have also shown the Ae es faintness of 
this object; in order to get satisfactory transits of 


the ends of the spot, I have to give it very close 
attention. The following are a few results ob- 
tained here recently :— 
p. end. middle. f. end. 
h. m. h. m. h. m. 
Sept. 13q .. 12 0 12 2 12 a2 
» lð... 13 42 14 6 14 32 
„% eo eee, 15 31 — 
Oct. 1. 16 46 17 13 — 


The middle of the spot follows Marth’s as um- 
first meridian (see Monthly Notices, June, lose, p. 
391) in slightly less than un hour. 

W. F. Dennirg. 

Ashleydown, Bristol, Oct. 8. 


THE EQUATORIAL TELESCOPE-IITS 
MOUNTING AND USE. 


[20611.] — IN making use of an equatorial 
telescope, there are certain problems which fre- 
quently occur which are worked out by the follow- 
ing calculations, and which it will give pleasure to 
the amateur occasionally to verify on his instru- 
ment. They are here given as devised by myself. 

The following expressions are thus abbreviated :— 


R.A. = Right Ascension. 


N.P.D. = North Polar Distance. 
M.T. = Mean Time. 
G. = Greenwich. 
N.A. = Nautical oLlmanae. 


In the Nautical Almanac, “ Sidercal Time“ cr 
Right Ascension of Mean Sun, indicates the Richt 
Ascension of the Meridian of Greenwich at Grou- 
wich Mean Noon. 

I. To find the R.A. of the Meridian of Fleetword. 
Long. 12m. 13s. West, on Oct. 8, 1882, at Th. dm. bs. 
Greenwich Mcan Tune. 


h. m. 8 

G. M. T. of Observation 7 8 13 
Accel. of Sid. on Mean Tine 

(N. A. page 478) 1 10 


R. A. of Mer. of Greenwich at 
Greenwich Mun Noon........ 13 


R. A, of Mer. of Greenwich at 
The Anis r teas © 20L 2 
1? 


Loug. W., Suh ĩ 


R.A. of Mer. of Fleetwood at 
iC 20 5 26 


In words, to find R.A. of Mer., add Greenwich 
time of observation, the acceleration, and the sid. 
time at Mean Noon at Greenwich, uud subtract the 
lougitude if W., add if E. Note.—The R.A. ct 
the Mer. is the sum of the R.A. of a heavenly body, 
and its hour angle West of the Mer, 

II. To tind at what Greenwich Mean Time the 
R.A. of the Meridian of Fleetwood ou Oct. 8, 1592, 
is 20h. 5m. 268. 


R. A. of Mer. of Fleetwood ...... 
Long., , daswe ene 


R.A. of Mer. of Greenwich at re- 
quired time ...s.ssssseesseseo 
R.A. of Mer. of Greenwich at 
Greenwich Mean Noon, sub. 


h. m. 8. 
20 5 26 

12 1 
20 17 27 
13 8 4 


Interval from G'wich Mean Noon 
to time of obs. in sidereal tine 7 9 25 


Retard. of Mean in sid. time 
(N. A., p. 5U) .esssssssessoe 1 10 
G. Mean Time require... 7 8 13 


Or in words, to find the Greenwich time of ob- 
servation from the hour-ungle of a stur or planet, 
add the R.A. and longitude if W. (subtract if E.), 
to the given hour-auyle, and subtract the sid. ume 
of G. Mean Noon, aud also the retardation of ihe 
remainder. 

III. Given the hour-angle of the suu at any 
instant, to tind the G.M.T. at that iustant. , 

To the observed hour-angle apply the equation 
of time from apparent time, and add the longitude 
if W., subtract if E. , 

IV. To find the Greenwich Mean Time of transit 
of Altair at Flectwood on Oct. 11, 1552. 


h. m. a. 
Star's RRR ðVĩ 19 14 BOSD 
Long., W., add..... ATTE 12 150 
R.A. of Mer. of Greenwich at 
required tim 19 56 38°13 


R.A. of Mer. of Greenwich at 
G. Mean Noon, sub. ...... 13 19 5540 


Sid. time elapsed from Green- 
wich Mean Nom 
Retardation, sub 


6 36 44°67 
1 300 


G. Mean Time of Transit .... 6 35 39°07 
V. To find the Greenwich Mean Time when the 
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hour-angle of r Leonis is 23h. Sm. 188. W. on tainly’? so. My reason for just now drawing atten- 


Oct. 11, 1882, at Rio Janeiro. 


Star's R —n[s 11 20 6 
Star's hour-angle, W., add. 23 8 18 
R.A. of Mer. of Rio at required 

eae e E E E E P 10 28 24 
Long., W., ad 2 52 36 
R.A. of Mer. of Greenwich at 

required tin 00000. 13 21 0 
R.A of Mer. of Greenwich at G. 

Mean Noon, add ..........0. 13 19 53 
Side Time elapsed from G. Mean 

S AA ete 2 40 53 
Retar dation e 1 26 
G. Mean Time required ....... . 2 40 27 


tion to the variability of a Cassiopeim is, that I 
believe the present to be an epoch of minimum. 
The following is a selection from my own observa- 
tions :— 


1878. Aug. 22. Equal to y. 
a ‘ 26. Fninter than y. 
+4 Sept. 26. Almost equal to y: same as f. 
is Oct. 26. Fainter than 1. 
1879. July 22. Perhaps brighter than y. 
re „ 27. Rather fainter than y. 
„ Sept. 23. Almost as bright as y. 
1880. March 18. Nearly equal y. 
„ April 1. Looked brighter than y. 
„ Aug. 8. Equal to y. 
1881. Nov. 19. 2-8. 
ï „ 28. 2°35. Just brighter than y. 
Dec. 10. 26. 
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From Dec. 27 to March 4, 82, the star remained 

of the same brightness 2-5 - with the exception of 
Jan. 7, when it was distinctly brigliter. 


VI. To find the Greenwich Mean Time of Tran- 1882. March 27. 26 
A 8 8 E 82. de 
ait of the Moon’s light limb at Fleetwood on Oct. 5 April 23. 26. 
11.1882. i 5 „ 29. 27. Less than B. 
h. m. 8. May 10. 27. 
Moon's R.A. at G., Transit 9 f Aug. 2. 27. y2:4. “Difference most 
of limb (N. A., p. 389) .. 13 15 27°80 decided.” 
Var. of D' R.A. in passing | Sept. 20. 27. 
12m. Is. of longitude 21-01 „ Oct. I. 29. 
(120-0358. x · 2) es er Ses ee 24. 
Moon’s R.A. at Fleetwood The golden colour of a Cassiopeir has been 
Transit of limbb 13 15 51˙81 more obvious since its brightness diminished. It 
Longitude, W., ad. 12 130 will thus be seen thut the variability is irregular 
= and capricious. _ 55 i 
R.A. of Mer. of Gre ae é Draconis.—Since reading Mr. Johnston’s letter 
required time a n i ii 13 27 53:11 in the E. M.” for Jan. 20 (19631), I have kept a 
R.A. of Mer. of Greenwich at watch upon this star. 
G. Mean Noon, sub 13 19 53-46 1832. ae ae ae 
A „ April 22. 40. 
Sid. Time elapsed from G. „ ee ee 
Mean Noon n. *. q . 7 39°65 A * 
Retardation, sub. .......... 1˙3 „ May 17 as 
Si ” 7 8 oy 
G. Mean Time of Transit to ’ * 13. 45. 
1-100th of a second... 0 7 58°54 * ” 21. 8 
The factor by which to multiply the Moon's Var. „„ Mage, 18 
in au Hour of Longitude (V) is V. („ ) where i5 1 . Bright.“ 
¢=longitude in hours. „ Sept. 3. 4:3 
VII. Table showing the effect of the Moon's ; a 6. 43. 
parallax (Mean) on North or South Polar distance. 5 5 8. “ Fainter.” 
Note.—This interesting table will show the * * 10. 4°45. 
observer at onre that he does not sce the Moon in 5 is 7. 4°09. 
the same position as if he were stationed at the = as 18. 4:3. 
Earth's centre, and the ever-varying correction to | 15 Oet. 1. 4'8. 
be applied will canse much gratification :— 1 4. 46. 
MOON’S HOUR ANGLE. 
: | h.m. | h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. | h. m. | h. m. h. m. n. m. 
N. P. D. 0 0 0 40 1 20 2 0 2 40 3 20 4 0 4 40 5 20 6 0 6 40 7 20 8 0 
j Í 
00 & lo 2 25 20 7 „ | ay | 9 | do | 4b | 48 
65 27 | 28 | 23 27 | 30 | 32 | 34 | 87 | 89 | 42 | 44 | 40 | 48 
70 32 32 33 | 33 34 36 37 | 39 41 | 43 | 45 | 47 
75 35 35 36 37 37 39 40 41 43 | 44 46 
80 39 39 40 40 | 41 41 42 43 44 45 | 
83 43 43 43 43 | 43 43 44 45 45 16 N. P. D. 
85 16 46 46 46 | 46 46 46 46 46 | 46 | Additive. 
S. P. | | | | 
0 
So | 49 | 49 | 48 | 48 | 48 | 47 47 47 46 | | 
80 51 |! 51 | 51 | 50 | 50 | 49 | 48 | 47 | 8. P. D. 
75 53 53 52 Bl 51 50 49 47 | S ubtrac tive. 
70 55 54 54 53 52 51 49 | | 
65 56 | 56 | 55 | 54 | 53 | 51 | | | | 
GO 56 | 56 | 55 | 54 53 | | 
{ | | 


— —ͤͤͤ ͤ ͤ w— ä —— 


James Pearson, M. A., F. R. A. S. 
Fleetwood Vicarage, Oct. 2. 


THE VARIABILITY OF ALPHA CAS- 
SIOPEIZ. AND EPSILON DRACONIS. 


{20612.J]—I Ax sorry that it has been out of 
my power to respond to the desire expressed by 
F. R. A. S.“ that I should examine y Virginis. I 
have only seen y Virginis ¢iice this year, and on 
both occasions with the naked eye. I hope, there- 
fore, that F.R.A.S.” will not consider me 
discourteous. 

a Cassiopeia,—As is well known, a serious diffe- 
rence of opinion obtains as to the existence of varia- 
bility in the light of this star. A discovery of Mr. 
Birt's, it is entered as variable by Proctor, Heis, 
and Argelander. The latter, however, says :— 
„This star is very difficult to observe: the diffe- 
rence between maximum and minimum onlyamounts 
toa few gradations, and is, moreover, as variable as 
is the length of the period.” On the other hand, 
according to Mr. G. F. Chambers, J. F. Schmidt 
says he cannot detect the least trace of variability, 
though he has kept watch on the star for many 
years.” For my own part, I believe the star to be 
really variable ; but must remark, that I spoke too 
decidedly when, in letter 19457, I said it was ‘‘cer- 


With the exception of that of Sept. 18, these 
observations show u continuous increase or decrease 
in brightness. 

The series is too much broken-—a circumstance 
due to the bad weather, of which we have had so 
much here this year, to admit of the determination 
of a trustworthy period; but one of 68 + days 
will, I think, satisfy the observations. 

S. Maitland Baird Gemmill. 

Glasgow. 


— ß 


TO M. C. GAUDI BERT. 


20613. TE beautiful close double star men- 
tioned by your correspondent, letter 20591, p. 111, 
is doubtless Otto Struve’s No. 410 of the Poulkova 
Catalogue, where it is thus entered :—R.A. 20h. 
33m. 4ls.; Dec. + 40° 3“; mags. 6, 6. Estimated 
distance 0:5". 

The R.A. and Dec. are for the year 1840, and the 
precession being 1 eet would bring up the R. A. 
nearly to M. Gaudibert's. 

May J take this opportunity of pointing out an 
error of the press in my last letter, No. 20564, 

. 88? Towards the close, u (mu) Corone should 
have been 7 (eta) Corone. 
George Hunt. 

Hopefield, West Dulwich, Oct. 9. 


X AND 7 OPHIUCHI. i 


[20614.]—Ir may he of service to some of your 
readers, aud to Mr. E.S. Beaven, to state, in 
response to his inquiries (letter 20161), that I clearly 
resolved, July 28 last, at 10.30 p.m. (power of 250); 
also ou July 20, 9 p.m., both A and r Ophiuchi. 
Both were well and distinctly seen on each occa- 
sion, and the colours of the former, as given by 
Webb, verified—tchite and smalt blue. In , my 
opinion, the range of discretion in small instru- 
ments will be determined by the comparative 
equality of the components, as well as by the for- 
mula 4:56 / aperture. This empiric formula, as 
no doubt it is, serves excellently well to place a 
limit upon one’s expectations concerning a fairly 
good instrument. It is evident, from the testimony 
of many of your correspondents, that it is of no 
service in determining the limits of discretion, 
where an exceptionally fine eye and instrument are 
concerned. y o.g. is by Bardou, mounted equa- 
torially. John Bone. 
St. Thomas's Vicarage, Lancaster, Oct. 7. 


DOUBLE STARS. 


[(20615.]—TneE double star Mr. Gaudibert alludes 
to (letter 20591, p. 111) is not new. The star itself 
is a naked-eye oue of the 6th mag., and is 226 B 
Cygui: its place for the beginning of the present 
year is 20h. 35m. 148. + 40 9. It is OF 410, and 
might be called a triple star, there being, ac- 
cording to O’s measures, a golden 77 mag. at 
69:89: 68°99". O rates the two close stars at 
6˙4 mag., 6'7 mag., yellowish. The following are 
the only measures I know of :— 


Mii 

„ W9: 
O2 233: 
Da. 2077 : 


18-434 
1846°9 
1850°6 
0°53 : 1893-8 
Se. 2017: 0'40 : 1857-5 
De. 241: 0°5 : 1867°3 

I see that it is in Gledhill's book. p. 379. 

With regard to : Arietis, I may say that I 
watched its occultation on the evening of January 
20th, 1880, with the R.A.S. Sheepshanks equatorial 
of 3°2in. aperture, power 150. The night 
was very misty, Saturn just being visible to the 
naked eye, but the definition was very good. e was 
not divided, but very deeply notched indeed; I 
estimated the distance at about 1:3” ; the disappear- 
ance was instantaneous, but the conditions were 
unfavourable to a gradual extinction or a disap- 
pearance by two stages. I see that Mr. Downing 
observed the disappearance with the 6-7in. Cauchoix 
equatoreal, power 140, at Greenwich, and he notes, 
“t the star seemed to disappear gradually,“ but there 
is no intimation of its having been seen double; at 
Stonyhurst the disappearance was instantaneous. 
Perhaps F. R. A. S.“ may have observed this occul- 


tation. 
October 6th. H. 8. 


0°52 : 
0:43 : 
0:63 : 


O0 
231: 


DOUBLE STARS—M 57 LYRÆ. 


[20616.]—Mr. GAUDIBERT’S first, fourth, and 
fifth pairs (letter 20490, p. 37) are new, if his de- 
clinations are fairly correct; the second and third 
are undoubtedly 2 2320 and 2 2401; there has 
been no change in either since È. 

With regard to some of the stars in Mr. Perry's valu- 
able communication (letter 20540, p. 65), I would re- 
mark that in the cases of G 68, 69, 74, 75, 379, and 
381 no change can really be inferred, as the figures 
quoted as measures are merely Mr. Burnham’s 
estimations at the time of finding the objects. The 
measures of /3 476 and 477 are De's, not B's, the 
correct results being 93°1°: 2°62” : 1876°8 in the case 
of B 476, and in that of 477, 45°9°: 6-42’: 1876°8. 

The annexed rough copy of the best drawing 
extant of the minute stars round the annular 
nebula in Lyra, made by the lute Mr. Lassell with 
his 4ft. speculum, power 474, will, I hope, be of 
use to F. R. C. S.“ (letter 20542, p. 66). I have, 
of course, omitted all detail in the nebula itself. 
The stars were numbered by Lassell in their order 
of brightness in September, 1860, but some cer- 
tainly seem variable. Schröter discovered No. 1, 
von Haha ve really does not seem to have been 
so bad an observer as has been thought) discovered 
No. 14 about the year 1800 (I believe this most 
difficult object has only been seen by von Hahn, 
Se, Schultz, Lassell, and the Washington observers). 
Smyth saw none, and his drawing is as eccentric as 
most of those in his book, H one (No. 1), with his 
20ft. reflector—this he calls llm., but it is, as 
d'Arrest remarks, really 14m. (Auwers calls it 11°6 
Arg.); this I have seen with a 3in. refractor. 
D’ Arrest with the llin. at Copenhagen in 1860-63 
saw | and 3, and once glimpsed two or three others ; 
but Lamont, with a telescope of the same aperture, 
in 1837-39 drew and measured 1, 2, 3, 4, 7, and 12. 
Lord Rosse saw 1, 2, 3, 4, 5, 6, 7, 11, and 12 with 
the 3ft. mirror; he remarks of 5 and 6. near [12] 
are two very minute stars, seen with great difti- 
culty.” I repeatedly saw in 1876 with my 64in. 
Calver 1, 2, 3, 4, and 12, and oncell. The follow- 
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ing are the magnitudes in T's scale assigned by 


D is a combination of nut and lubricator, screwed | backfall is connected in a similar manner to the 


Hall to the stars forming a ring, as it were, around | fast to spindle A, to prevent it falling out. 


the nebula; he remarks they are probably too 
ight :-—No. 1 = 10m., No.3 = 12m. (this d’Arrest 
18-19 H’s scale), No. 4 = 12-13m., Nos. 5and 


S 


7 
4 
1 23 
56 
6 
> 
12 


F is the hole for handle-bar. 
The backbone E has the usual fixings of the cone 


type. 


+2 


N 


@ are 13-I4m., No. 7 = 13-14m., No. 8 = 13m., 
No. 11 = l4m., and No. 12 = 14-15m. The dist- 
ance between 5 and 6 is 3°96’. No. 1 is nearly 
30” f. the edge of the nebula. 

Oct. 3rd. H. 8. 


IMPROVED BICYOLE HEAD. 


el bre ORG that Mr. E. Martin (letter 
20570) invites a fair and unprejudiced criticism on 
his design for bicycle head, as a practical man I 
take the liberty to offer a few remarks, and also to 
submit an additional sketch, which I consider 


remedies the defects which I point out in Mr. 
Martin’s design, and I trust that my attempts will 
prove acceptable to our readers, and call forth a 
good sound cnitical argument from interested 


Referring to his sketch, p. 89, Sept. 29, and pre- 
suming that Mr. Martin makes use of the top bridge 
for attaching his handle bar, I consider that the 
forks being shouldered down to jin. diam. at this 
point, would allow a great deal of twist when 
pressure was put on the handles, and if an attach- 
inent were made to the tubes for fixing the handle- 
bar into, I still consider the arrangement anything 
but satisfactory, and most assuredly shaky, at the 
best. 

Mr. Martin has hit upon the right principle, which 
is to obtain rigidity vertically, but a springy 
tendency horizontally, and the idea is one to which 
I have myself given a good deal of attention. I 
will now explain my sketch. Fig. 1 is a section 
through the sliding head or socket, and shows the 
fork with a lłin. square vertical spindle, A, fitting 
the socket G at the bottom. This spindle A is 
reduced to lin. square above the loose collar B, so 
as to form a shculder for B to butt against, when 
taking the thrust of the coil spring C. The top 
part of A (Izin. square) fits the socket G also. 


Fig. 2 is a front elevation of the head, which I 
think altogether presents a neat and compact 
appeurance. 
cannot answer for the efficiency of this arrange- 
ment, as it is only on paper at present, but I hope 
anyone seeing some defect in it will be kind enough 
to say 80, as I beg to invite argument. 

C. F. Archer. 


PEDALS FOR PIANOFORTE. 


{[20618.]—I HAVE seen so many inquiries for 
methods of applying als to pianofortes, that I 
have thought it would interest your readers to sce 
the plan patented by Mr. W. C. Dyer, of Weston- 


super-Mare, which, in some respects is a decided 
improvement. The drawing almost renders any 
detailed explanation unnecessary, but it may be 
advisable to say that the pedals, being of the usual 
gauge and straight, the backfall levers are skewed 
or ape od to bring the front ends directly under 
the keys. The connection between pedal and back- 
fall lever is made by means of a stout wire with a 
hook, which takes into a loop of leather, connected to 
the inner end of the first backfall-lever. The second 


N 


under side of the keys, the wire being adjustable by 
means of a scrow-button. The leather strip here 
leaves the key perfect freedom of action when 
touched by the finger. The two backfalls are con- 
nected by a pin, which is screwed into one and 
works in a slot cut in the other. The backfal's 
work in notches on pin fulcra, being held down to 
position by a screw-button, but a spindle fulcrum 
may also be used if preferred. J. M. S. 


SEMI-INCANDESCENT LAMP. 


[20619.]—Tu1s lamp depends on the principle 
that a point of carbon resting on a point of metal 
or carbon offers a very high resistance to the electric 
current, and so when the electric current is passed 
through it becomes intensely hot, and emits a pure 
white light of considerable quantity, and is, there- 
fore, suitable as an economical means of li hting, 
provided a cheap source of electricity is available. 

The lighter the contact between the two pointe, 
the whiter the light and the more economical of 
electric energy. 


This lamp is designed to meet this requirement, 


and so depends wholly on the weight of the carbon 
to feed itself as it burns. , ; 
The sketch almost explains itself. A is a picce of 


brass tube, Gin. long, tobe lin. internal diameter, and 
bored out perfectly true. To the two sides of this 
must be brazed ant soldered) twoarmsof in in. sheet- 
brass one 1 }in. longer than the other; these must be 
screwed on to two little oblong pieces of wood; one 
binding screw should pass through the longest arnr. 
and be fastened with a nut underneath. The end 
of the rod is tapped, and a silvered reflector screwed 
on; the other 1 screw passes through the 
other arm of wood and a nut on its bottom secures 
the longest end of an arm of brass, which has 
screwed into it a piece of fin. brass rod, in the top 
of which is a platinum point. The din. carbon roc 
should be coppered, and then amalgamated. One 
end should be brought up to a fine long point, 
which should rest on the platinum point beneath. 
If, after working some time, the battery fizzes un- 
pleasantly, peal es the cells so us to get the quan- 
tity of two, and the E. M. F. of six; if this does not 


give ron enough light, make another battery, and 
couple the two together, so as to get quantity two, 


E.M.F. twelve. H. T. B. 


LEGAL REPLIES. 


[20620.] —EQuITABLE MORTGAGE :— FORECLOSURE. 
(48120).—The only way in which the querist cun 
enforce the mortgage is by bringing an action 
against the mortgagor for foreclosure. There will 
be no need for him to obtain a legal mortgage 
before proceeding ; the deposit of the deeds being 
of itself sufficient. The action can be brought in 
the Chancery Division, or if the mortgage debt does 
not exceed £500, it can be brought in the County- 
court of the district in which the property is 
situated. But the querist had better consult a 
solicitor, as he can hardly take the necessary legal 
proceedings himself. 


SETTLEMENT — TRUSTEES (48146.) — 
arguments of this querist, though ingenious, are 
aguin fallacious. I do not think it would be either 
just or proper, and it certainly would not be legal, 
to treat the rents mentioned as income, so as to 
keep them out of the settlement; for they are, in 
fact, part of the property settled. As to the other 
point, the clause in the deed would not protect any 
trustee from such a breach of trust as is suggested: 
and which is, nothing more nor less than throwing 
over the settlement altogether. To say that it 
exists only as between husband und wife, is to leave 
out the unborn children, for whose sake the settle- 
ment was doubtless made, and over whose interests 
the Court of Chancery will always watch. If the 
trustee were to allow of the proposed arrangement, 


2 legal 
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he would certainly be uccountuble to the children 
and the Court. 


IncomE-TaAx—EXEMPTION (48166.)—No ; income 
below £50 is, of course, exempt from the payment 
of Income-tax. Where it has been deducted froin 
money invested, the proper plan is to apply for its 
return. To do this, a proper form of certificate 
must be filled up and signed by the persons who 
have so charged the applicant, who will also have 
to till up other forms setting out the facts and 
claiming exemption. Three years is the limit of 
time for which the tax can be recovered ; and the 
querist had better ask the collector of his district 

or the proper forms. 


_IntestaTE—NeExt oF KIN (18167.)—In the diyi- 
sion of the personal property of an intestate (which 
includes leaseholds but not freeholds), brothers and 
sisters of the half-blood share equally with those of 
the whole blood.  Presuming personal propert 
only to be left by the deceased intestate, it would, 
therefore, be equally divided between her sister and 
her half-brothers and sisters, who are the children 
of her father by his second marriage. But her 
father’s widow, being only her stepinother, is no 
legal relation at all, and would take nothing. 


Wire's SEPARATE ESTATE—BILL OF EXCHANGE 
(48168.)—A married woman cau bind her separate 
estate by signiug a bill of exchange, even with her 
husband. The creditor cun, theretore, sue her upon 
the bill after demand made; but in his uction he 
must ask for a declaration against her separate 
estate, and he must join her husband with her as a 
defendant. The law will be simpler next year, but 
at present suing a married woman so as to bind her 
reparate estate is better done by a solicitor than by 
the party himself, who may casily goastray. 


NEW MARRIED Women's Property Acr (48171). 
—The new Act does not in any way alter tho law 
of descent as toa married woman's property. If, 
therefore, she does not excreise the power given her 
upon or after the Ist of January next, of making a 
will, her real property will go to her husband as 
tenant for life by the courtesy, where this applies, 
and afterwards to her legal heirs, while her per- 
sonal property will wholly pass to her husband 
under his marital right, if it be in possession, or to 
him as administrator, if it be in reversion, and in 
either case he will be entitled to take out letters of 
administration to his wife's estate, and take all 
after paying her debts and funeral expenses. 


SenvantT.—NoTIcE (48175).— As the wages are 
payable monthly, then, in the abscuce of any other 
facts, the hiring is monthly. and a montli's notice 
from one puy-day to another must be given on 
either side a the contract cau be legally ter- 
minated. If the assistant leaves before his time 
expires, he acts wrouely, aud will forfeit whatever 
wages may be due, besides being liable to an action 
at the suit of his master for damages, or breach of 
contract; or, if he came within the definition of a 
workinan, he could be summoned by his employer 
to the Police-court, for so leaving his service. 


INTESTATE—PARTNERSHIP-— NEXT OF KIN (48181). 
—There can be a partnership without any deed or 
writing, and the question is, Had the son a share in 
the business in fact? If he had, then he was a 

rtner, and to that extent his share survives to 

im. Astothe rest of the business, it descends for 
equal division amongst the children of the intestate, 
presuming, of course, that there is no widow. Each 
one is entitled to take out administration; but the 
Court will prefer the eldest son, who should at 
once obtain letters of administration to his father’s 
estate. The father’s share in the business should 
then be valued, and it might be bought by the son 
and the money divided between himself and the 
others ; or, by agreement betwecn them, the busi- 
ness could be carried on by the eldest son as before, 
for the benefit, to the extent of their shares, of his 
brothers and sisters. 


MASTER AND Senvant—Satary  (48200).—As 
the first year’s salury was £10, so, if nothing further 
has been agreed, it will be presumed that the hiring 
was continued upon the same terms, and certainly 
a master cannot fix his own rate of wages, simply 
because he pays irregularly. If the master become 
bankrupt, the workman can claim as a preferential 
payment the wages due to him at the date of the 
adjudication to the cxtent of two months’ wages; 
but the master’s having given a bill of sale can 
have nothing whatever to do with the workiman’s 
position. 

NEw MARRIED WOMEN’S PROPERTY Act (48201).— 
This statute comes into operation upon the lst of 
January next, and not before. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall. 


BOOT AND SHOEMAKING.—II. 


[20621.]—Now we will proceed with the cutting 
out of the uppers. So. in the first place, we will get 
the measuremeut for them. Having fitted up your 
last with the leathers the size of foot, take the 
end of the paper that is pointed off and place as 


near the centre of joint as 

towards the sole of the last, a 
fold your measure and cut a notch. 
centre of instep and down to waist, und allowing 
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poe: pass down 
lowing zin. beyond, 
Take from the 


zin. as before, take from centre at top again to heel, 


and notch again, audankle nud do the same; thus 


vou half measurements. (See sketch of upper.) 
These notches are made by folding at the place and 
snipping a piece out. Now take a picce of stiff 
paper 54in. deep and lit. long, A. Next sweep the 


>; 
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a 
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back out with the knife to the shape wanted: then 
measure off C, and mark it the same with D, the 
same with E and F. Now mark the sweep from to 

to toe with the back of vour knife, and see how it 
looks, and if it wants any alteration make it before 
cutting it; in this way you have the whole side of 
boot in one. Now, mark upon this your golosh or 
vamp 1, see dotted line—as you would like it. Do 
not cut this, but keep it for reference when wanted 
again, and for that purpose should be cut out of 
stiff cartridge paper. If for a goloshed boot the 
quarters K should be extended to dotted line J: if 
for half-boots, lace-ups, or shooting- boots, keep the 
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vamps well back tothe joint of heel, aud in any instance 
keep them well upat E, so that the seam or stitching 
may not como in contact with the joint of toes. 
Now, to transfer this to und cut out the real work- 
ing pattern, place this upon another piece of paper, 
mark the outlines with the back of knife, outside 
aud over the lines you want, and cut out quarter: 
now fold a piece of paper, and place the folded part 
in a line with H, and mark with back of knife, and 
take your diagram off, and cut out: now open it, 
and there you have a vamp or a golosh, that will 
only want closing up at the back; aguin double a 
niece of paper, about Yin. by Sin. long, and place 
in a line at back of heel L, and cut out for a 
counter if the shoes are unlined, or a stiffening if 
lined with liuen liuing; and M struck off in the 
same way for lace-hole linings, and N for a back 
strap of leather outside, or a stout strap of linen 
webbing inside if lined. The counter 1s felled in ; 
if not it is stitched as fur as the heel junction, and 
felled the rest, in which instance the counter should 
be 2in. longer. You can put side linings in along 
the toe if you like; but if the leather is of good 
quality I never use them, because, put them in how 
you will, the perspiration makes them curl, and 
they interfere with pet corns and bunions ; and, 
therefore, I cut all that come to my share out as 
soon as I get them, and find the shoes none the 
worse. You will understand I am only giving you 
a plain boot or shoe—you can put as much fancy 
work as you like about them, if you are fond of it. 
You can slush them, scollop them, tag them, Van- 
dyke them, nnd punch and cap them, to all 
intents and purposes, and as ntany rows of buttons 
as you like, with fancy welts or pipings (see Fig. 8). 
The same pattern that was illustrated for an Oxonian 
shoe will do for goloshes to a certain extent. Fig. 9 
is a watertight shooting or fishing- boot, lace-up. I 
should have said upper for one complete. As I 
have to make a sketch to illustrate, I shall not con- 
tine myself to one species of boot or shoe, but as far 
as it goes, shall diversify it, as the giviug the one 
idea carried out this way will give the general idea 
and manipulation in all, and carry more general 
information. In Fig. 10 is the pattern for same, 
A vamp, B quarter, C tougue, which is first stitched 
upon the vamp at E outside the crease line in a line 
with the crease line of vamp. Fig. 11 is the vamp 
doubled through centre; the dots ure made throu gh 
with the stabbiug-uwl. W hen the quarter is placed 
on these marks form a gauge to put the tongue to, 
and afterwards the quarters over them. With three 
small tacks fasten the quarter on for stitching, and 
the tirst row should be as close to the edge without 
breaking out, say within a full 1-16in., aud the next 
row 3-16 from it. The thread for stitching should 
be 5-cord of ordinary closing flax, ld. per ball, or 
8-cord of the diamond flax, which make the best 
thread for felling or fine stitching, three of the 
former to five of the latter. When the first 1s 
stitched on, tack the other on and do the same, but 
be sure to place the quarters a good zin. over the 
crease of vamp: that is, that they may lap one 
another a quarter of un inch, or when folded they 
will not come right. See how the upper sets at the 
junction of golosh in Fig. 8, where they seem to be 
crowded together : it is as it seems, but when lasted 
it comes right. After stitching the other quarter on, 
tack the edge of tongue to the dotted line near 
the lace-holes, and stitch through, then the other 
side; then told your upper inside out. And it will 
be of no use telling you to close a flat or round 
seam, or a seam with a welt, without giving you an 
idea of what it is like. But a seam with a welt is 
to place the two backs together, and insert a piece 
of tight light calf, and stitch through the three 
within a sixteenth of an inch full of the edge; then 
place over u last, and wet aud rub down on the top 
of it, pulling the welt first on one side aud then on 
the other (see Fig. 12); 1 is the stitching, 2, 2 is the 
uarters, 3 the welt. When you have rubbed it 
awa with the long-stick that you may lay the welt 
over either side close, you may, with a sharp knife, 
cut it off at 4; that is, within a sixteenth of an 
inch, and wet it, and rub down on the right side 
with the hammer-face. But do not hammer or rub 
too hard to break it or fire it. This seum will 
answer all general purposes; the flat or round seam 
is rarely spoken of now, much less seen. If re- 
quired, I will illustrate. When the counter and 
stiffening is stitched in, &c., as seen at Fig. 9, it 
will be ready for lasting. The best way is to just 
tuck them with a thread by the edge, and with a bit of 
te well rubbed between them. Pull it over the 
ast (see Fig. 13) and let it remain until set, when you 
may stitch the counter around as far as the quarters 
stitching wo, and fell the rest along the vamp; for 
the which, see just above, Fig. 11, where 1 is the 
path of the closing awl, 2 is with the stitch upright 
us it should be. but not as at 3, which is not good 
work. Fig. 13: A is the heel-pin spoken of; B 
the heel of last; C instep leathers for building up, 
of which I will say a little more by-and-by. The 
heel-pin consists of a piece of tight leather, about 
zin. thick, chamfered, or in Crispin’s craft, skived 
down on both sides, put round the heel, and tied 
with a picce of string or wax-end through the hole, 

und pegged down as shown. 

Jack of All Trades. 
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13% 
GRINDING AND POLISHING GLASS 
SPECULA. 
rar: -laot now tum to the poiisher and 


ring al the parta above tha . The ring lias a sparse 
„ae, d p, tetacen it and the polisher whi h is 
th- granted covered with pitch and racetted, 
aud uet te for all ezis of nja: ula tin. Larger than 
1.7 riod ul oth, for Gest J shall explain hereafter) ; 
tie esate be tween the o aud iung is made up 
by four poy, set in brackets, which are serewed 
tothe un- Er- el: of the ring; the holes through 
the l. N keta ape allotted, toallow of the rollers to be 
alju tel te the siz: of the polisher, ao us to allow 
ae little shake as eile inthe straight stroke: the 
a I. -le by ther adpuxstient give the amount of 
torn required for the polisher, for one revolution of 
the speculum, I must explain this a little more 
folly, for thas is one of the unportant details that 
we are coming to and which the amateur must 
carefully attend to. The brackets und rollers are 
reyoew ented in Fig. 4 half size, on page 113, and 
vill, when once made, do for any size speculum, 
bang simply screwed on to the under ain of the 
nog. big. 4 is a kind of plan of the bracket and 
roller, Pig. ö is u frout view. I made a wooden 
pattern for the bracket and cast it in zine; the 
rovler is of brass fin. diameter and gin, long, with 
Hof the face lett, and shaped ut cach end asshown., 
‘She pn on which it revolves is a bit of a thick 
knittiog-eneedile, this is smooth and hard, and so 
ollows of a smaller size being used than soft wire, 
without the fear of bending, whieh would add 
mnch to the friction; this wonld frustrate one of 
the objects of the rollers, which is to allow the 
polisher as free and unhindered motion as possible. 
Another advantage is that the push is always ina 
line with the curve of the speculum, althouch the 
motion of the rollers ig in a straight line. This is 
very important for deep curves; all this will be 
understood from Fig. 6, which, of course, is ex- 
negra to make the principle plain to the eye. 
Let A be the centre of the curve, BC the line of 
motion of the rollers—i.c., parallel to the top of 
the guide bars; A D and A E are radial lines repre- 
senting the edge of the polisher, which should be 
always radial. Now. it will be scen that the roller 
must push in a line from its centre to the point of 
contact with the pushed surface, and, therefore, at 
A right angle to it, since the radius is always at 
right angles to its tangent; therefore, if the side of 
the polisher is practically radial, the push from the 
roller being at right angles to it, must be practically 
parallel to the curve of the face of the speculum 
nomediately under the side of the polisher where 
the motion is tinparted, which is the thing required ; 
no that even with straight guide bars we get a tan- 
gentical pushto the radius of curvature. Ina previous 
machine | had used to curve my guide bars, but found 
this awkward, and was glad to discover the above 
useful property in the rollers, which do not at the 
sume time tend to litt up or down the edge of the 
polisher, which the friction would cause the un- 
rolling surface of the bare ring to do, however 
slight the deviation of even curved guide-bars may 
be from the exact curvature of the speculuin, or 
if the guide-bars were not exactly parallel to that 
curvature, Not ouly ought the polisher to be 
moved by rollers to secure the above advantages, 
but another advantage, or rather two, may be 
derived from the way they are arranged on the 
ring, ond from the fact that they afford four points 
of contact between the ring and polisher, that 
may be varied ut pleasure; everyone knows who 
hin worked specnla by machinery, the importance 
of getting: the polisher to move round at a regular 
tate; pow this can be aided (I may almost say 
secured) by the arrnngement of the two pushing 
rollers, and controled by the side rollers, The laws 
that govern this will be understood by studying 
Fig. 7, the one to the right of Pies. 4 and 5, 
where the outer circle represents tho inside 
of the ring, with its four rollers projecting inwards: 
the two inner circles represent the polisher in two 
oY ite positions, Everything is exaggerated, of 
course, ta make the laws understood through the 
eve, ‘The line EF is the centre line of the ring: 
the dotted straight line parallel to this is the centre 
fine of tho pohsher in one 5 the plain 
atmight line on the other side of EF is the 
eontre line of the polisher in another position. 
Now it is evident that if there be no play between 
the side rollers C D and the speculum, and that the 
pushing rollers A B be on the centre line EF, then 
the only condition that wonld tend to make the 
polisher move round would be the circular motion 
of the speculum through tho friction between it 
and the tace of the pehsher; but this tendency of 
the speculum to move the polisher would be hin- 
dered by the friction between the pushing rollers 
A Band the sides of the ~olisher, and would be 
only free to uct at the oat of each stroke, just as 
the polisher was free for a moment us the push was 
changed from one roller to the other This then 
would only allow n very slow motion, which is 
actually the case when the rollers are close up to 
the polisher, Now, it is evident that. tf we put 
the pushing: roller on that side of the centre line or 
the polisher that is leaving the centre line, we shall 


puch it on, and thus help the rotation, while if the | wt! ranlon me when I say that I consider it one of 


pushing roller were on the other side we should tbe mest mirel of all our optil testa. And Isy 
tend te push back the advaneing side, and thus se from the fact that I am well acquainted with the 


retard the revolution of the polisher: 
have proved by actual experiment. 


all this I | teat he mentions in his letter, and had the on 
Now, the cut | of testing the surface of a din. prism wi 


Alvau 


of the polisher is not always the same in every Clark himself, in his own testing-room, by that 


part of its surface; therefore it follows that 
if un accidentally greater cutting part be on 
the side of the centre line of the polisher 


nearest. D, then the push of the roller A (supposing 
it to be on the centre line of the polisher; would 
tend to tum the polisher on this greater cutting part 
us a centre, since the lesser cutting part on the other 
side would yield first, and so the pobsher would 
turn the opposite way to the speculum; the push 
of the roller B (supposing it to be on the centre line 
of the polisher) would tend to tum the polisher the 
same Way as the speculum, i.e., of the arrow: in 
fact, help the action of the speculum to turn the 
polisher. Thus a see-saw motion would be given to 
the pe which no amateur likes to see, and 
Which shows that something is wrong, with no 
tendency to sct it right, by a regular circular 
motion of the polisher. Now, it is evident that. by 
putting the pushing rollers, A B, in advance of the 
centre line of the ring, which is practically the 
centre line of the polisher, we can always have the 
tendency to push in one direction, i.e., to help the 
polisher round. This I do by simply putting the 
pushing rollers A B about lin., or a little more, 
in advance of the centre line of the ring. as 
shown at A and B; that would be for any 
other size of speculum one-sixth its diameter. 
This tends, and actually does give, a most 
pleasing regularity to the motion of the polisher in 
the right direction, and thus a constant tendency 
to equalise any irregularities on the face of 
the polisher is obtained by very simple means. 
But I have said nothing about the rate of the 
motion, and how it can be coutrolled and regulated 
to any required amount that we might think best. 
Well, fortunately, this can be done by the side- 
rollers, by simply allowing little or much play 
between them and the polisher. This will be 
understood trom Fig. 7. Suppose the polisher to be 
in the position of the dotted circle, asthe roller A is 
about to push it, this roller, pushing on the D side of 
the centre line (the dotted line) of the pohsher, will 
have a tendency to push the polisher round against 
the opposite roller C; and acecrding to the distance 
between the polisher and the roller C, will be the 
time A will have to act in pushing the polisher 
round, and therefore the amount of turn imparted 
by the push of A. Now we will suppose that A is 
at the end of its stroke, with the polisher resting 
against it and the roller C, when the roller B begins 
to act; this is represented by the plain inner 
circle. It will now be seen that B will push on the 
C side of the centre line of the polisher, and so have 
a tendency to push it round and over to the roller 
D: and upon the same principle as before, the dis- 
tance between the polisher and the roller D will 
regulate the time the roller B will have to act on 
the polisher, und therefore the amount of turn im- 
parted by the push of the roller B. So much for 
the theory ; und we are never master of any process 
till we know the true theory or explanation of every 
step of the process. Now for the actual expen- 
ence. I find that with about 1-100in. play between 
the side-rollers C and D and the polisher, the 
polisher will turn completely round in trom 12 to 14 
revolutions of the speculum. This I consider too 
slow, for reasons I hope to give further on; but 
with about 1-16in. play the polisher will turn com- 
pletely round in err 5 to 6 revolutions of the 
speculum, This I consider a much better rate, and 
is the one I now keep to, being, as fur as my ex- 
perience goes, the best. The play between the 
pushing-rollers A and B should be as little as 
possible, so as to avoid jamming in every part of 
the stroke. 

In Fig. 1 a watch will be seen to hang on the left 
hand upright d, a thermometer on the right hand 
upright. | 

I must leave till my next the explanation of the 
lever on the top of the polisher and the balancing. 

The amateur had better add what the engraver 
has omitted—viz., a G at the mght-hand end of the 
guide bars m Tig. 3. This omission confuses the 
meaning of the two first lines of page 114, for it is 
these two omitted G's that I refer to there. 

H. A. Wassell. ` 

Addenbrook Villa, Stourbridge. 


SPECULA. 


[20623.]—I It Ax rend with great pleasure and profit 
the valuable letters of O. V., Prismatique,“ 
and Mr. Wassell on lenses, specula, and flats. and 
us there have been severalineidental quenesaddressed 
to me, I will endeavour to reply in a general way, 
at the sume time contributing a mite to the subject 
of our common interest. I confess I was somewhat 
surprised at the contents of letter 20182, in which 
our good friend “ Prismatique™ rather calls into 
question the accuracy of the colonr test, und still 
more so When he calls it a mechanica? one. What? 
the reading of the beautiful phenomena of Newton's 
colours a mechanical manipulativuy I hope he 


method. Ihave tested objectives with flat sur- 
luces, as is the practice of the Clarks. and I have 
tested flats with objectives, and if there was a 
possible error seen with the objective it was readily 
and quickly detected by the colour-test. But her's 
the rub. ow many have a first-class objective, 
wrtectly free from aberration, to use in such work: 
t is well known that an indifferent objective is 
perfectly useless for this work. Now, us to th 
accuracy of the colour-test, I shall not use my on 
words, or my own calculations, but give the works 
of Dr. Hastings, whose optical knowledge, both 
practical and theoretical, is considered of the highest 
authority among the learned of our country. He 
savs in one of his letters to me—‘*I can hardly 
imagine a more accurate method of testing a plane 
surface than the one you are accustomed to uv. 
By combined experiment and calculation, I found 
the limitingerror in white light 1-50. 00. 000th pert of 
an inch, in sodium light 60 times as great. or alxut 
1-80. 000th of an inch.” Now, is it possible for the 
human hand to work to anything soclose as either of 
the above fractions: Hence, what use would bea sill 
more refined test’ I confess that the method Ziven 
by our good friend of working a single Ilat. 
cutting it in two, and testing it, is very 
emde and mechanical, * for, if it is dad, 
throw it away, aud try agin.” How cau 
we tell when we have only tiwo surfaces to test— 
whether ether of them is flat? If we are to ry 
out this method as it is intended for pertect work, 
(hree surfaces are a neecssiiy. Ouer you have a 
good test-plute, you are fixed for all future werk. 
l can highly commend ' Prismatique’s ” idea of 
placing the two surfaces in contact, ns I soon found 
it was the ouly way to avoid scratching. Let me 
say, in passing, that some time since a rock-salt 
prism was needed at the Allegheny Observatory of 
great accuracy. One of your best London opticii» 
said % rock-salt prism could be worked that wuild 
show the leading Fravenhater lines. Alvan Clark 
was applied to. A prism was made that showed 
over 200 lines. The success was brought about br 
perfect flatness of the sides of the prism. I should 
be sorry, indeed, if our amateurs could not produc: 
better flats than can possibly be selected from plte- 
glass. I have never but once found any approach 
to accuracy, having tested hundreds of pieces. Mr. 
Holmes will find an error of convexity or concavity 
produces distortion of the image, greater or less, a> 
the curve digresses from flatness, owing to the 
angle at which the “tat” is 1 in the New- 
tonian. He has only to make an exaggerate! 
sketch, arranging the angles of incidence aud reflec- 
tion in their proper relations, to readily comym- 
hend the whole matter. I will now give. for the 
benetit and criticism of your readers, a methnd ot 
making flats I have recently used with grat 
success. I stated in my first article on the 
subject that the iron dises mentioned in Mr. 
Calver's work on the telescope were not 3 
necessity, yet I have found where a number of 
tlats are to be made, the method of l 1e. as used 
by Dr. Hastings, is rather too slow and tedious, 
and I now proceed as follows: I first cut out thre: 
or more flats of any size 1 want them, and of any 
shape—preferably circular or octagonal; I then 
grind them on one another, using Washed emeries 
up to the 0 minute? grade, until I have a fine 
semipolish. The pressure of the hand should be 
8108 and the discs should be alternated regu- 
arly. I prefer not to use the iron discs to grind 
the glass on, as they would get out of shape, Ou 
one of the iron discs I make the polisher thus: 
the dise being warmed, the melted piteh is pun 
over it so us to get a fairly even coating. One ct 
the other dises is now taken, wetted with rouge 
and water and pressed on the pitch bed; the edie 
of a steel elt edge is now gently pressed down 
in the piteh at intervals of half an meh or more. 
and then a series of grooves are made the same 
way, at aright-angle to the first set. Before the 
pitch cools, the iron dise is again pressed down and 
turned around on the pitch bed, and then it b 
cooled at once, before the pitch has time to chang’. 
As many as twenty flats have been worked on one 
bed by keeping it scrupulously clean, The flats 
are not cemented to anything to aid in heldirg 
them; but they are moved over the piteh-bed 
with the hands, in strokes suitable to cure an! 
existing error. The iron dise is used frequently to 
keep the bed flat, and when the polisher bas pot 
been used for a day the pitch should be invanahly 
warmed on its surface. The test-plite is frequenth 
applied; and here is the beauty of the colour test. 
as J fin in this way of working the heat af the 
hands nearly eounterbalances the heat of the 
friction of the lower surface, and a few minutes D 
sufficient to wait before testing the plate. We hare 
here from time to time a guide for cur wark, und pn 
guessing. If the surface is working convex. A Ute 
crease the strokes, and run the glass over ths ed 
of the polisher, turning the glass gently al he tune. 
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The strokes used are generally straight and tan- 
ential. If the dise is working concave, the strokes 
wre shortened so that they go ouly to the edge of the 
polisher, and are usnally diametrical, The polisher 
is placed on the head of a heavy barrel, and the 
person polishing walks round it. Of course, the 
polisher could be rotated if necessary. In making 
fluts of any size, I would not recommend that two 
or more be worked in one piece, as they frequently 
spring when cut. We have worked flats in this way 
jm. in diameter that showed exquisite broad parallel 
bauds of colour up to the extreme edge, showing 
conclusively that flats can be worked good to the 
edge as well as specula. The process is quite rapid, 
tow, if the glass has been well tined in the first place. 
The pitch-bed need not be so hard, as with the iron 
dise we have a ready means to correct it: and,indecd, 
with some experience, the glass disc that is being 
oushed can be so manipulated as to assist in keep- 
ing the pitch-bed flat. The method is essentially 
that used by the Clarks for working prisms. 
I trust our friend Prismatique ” will uot take my 
remarks us an unkind criticism of his letter. The 
word * mechanical” made the 7%, and it is only in 
vindication of What I consider a beautiful und 
eccrrate method that I write. I have scen the 
marvellous beauty of these colours so changed by a 
few seconds of careless work, as to make the 
surface almost unrecognisable from what it previ- 
ously was. Iam much pleased with his method of 
edying flats, aud if desirable will give a sketch 
of a simple machine I use for the same purpose. I 
must now clese this already long letter, but, friends, 
I am so fur away from you thut I preter to tiuish 
up anything of this nature at one writing, though 
the subject is worthy of more thuu one comnmunica- 
tion. In concluding this note, I wish to mention a 
grand work compiled by Prof. Edw. Holden, and 
issued by the Government. It is a Monograph 
on the Ceniral Parts of the Nebule in Orion.” 
The work is u quarto, of 230 pages. The famous 
drawing of the Bark occupies the place of honour, 
while the grand photograph by Dr. Henry Draper 
is placed at the close of the book. There are 38 
tind woodcuts to illustrate the subject, and a 
drawing of Dr. Hastings’ Nebuke Photometer. 
The work is one of absorbing interest to the lover 
of this branch of ustronomical research, and Prof. 
Holden has given us almost every observation of 
worth from the time of Huyghens down to the 
latest observations obtainable. It is a fitting com- 
pmiou volume to the monograph on the Trapezium 
by the sume author. I think it would be an ex- 
celleut idea if some of our publishers would repro- 
duce the index chart given iu the work for the 
benefit of nebula workers. No doubt our esteemed 
correspoudcnt, * F. R. A. S.,“ will give your readers 
an outline of the contents of this valuable work. 
Our frend and coutributor, Barnard, of Nashville, 
has picked up another comet, of which I have had 
some good observations, The naked-eye comet 
discovered near the sun has given Dr. Swift abund- 
ance of work, for many have elaimed its discovery. 
There seems to be pleuty of work left for all of us 
to do; so let us do our part, do it well, then it cau 
be said of us, He hath done what he could.” 
Pittsburg, Pa., Sept. 20. J. A. Brashear. 
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THE RECENT ACCIDENT AT THE 
CENTRAL STATION, LIVERPOOL. 


[20624.]—Ix reply to numerous letters relating 
to the recent very serions accident at Liverpool, 
which is now receiving such attention ¿t the pre- 
sent time, 1 give the following details, 

Ou Friday, the 22ud September, the Midland 
Company's 10.5 a.m. express from London to 
Liverpool, was hawn by an engine fitted with a 
steam brake, und the Pullman car and other 
vehicles titted with the © dro minute imutdificaton 
uf the Sanders vacuum twake? 

The driver applied the brake as usual: but from 
some cause it Icaked away, and failed to act, thus 
allowing the tram to dash into a meat-van stauding 
against the buiter-stops. The Midland Company's 
oticiala know well that the brake failed aguin in 
the sume way as it has done upon so many occu- 
sious; theretore, I very much regret that to save 
the reputation of this very daugerous brake, the 
company has committed the great injustice of sus- 
8 trom duty an innocent engine- driver. 


Leicester, Oct. 3. Clement E. Stretton. 


THE BRAKE QUESTION IN HOLLAND 
AND GERMANY. 


[2062.]—For several years the Dutch Govern- 
ment has appreciated the value of, and paid con- 
siderable attention to, the subject of railway brakes, 
and many of the most important trams in that 
country have for a long time been fitted with the 
Westinghouse brake. I have just received a copy 
of the Royal Decree which has been issued, and 
which will come into operation in May uext, the 
purport of which is— 

“That article 84 of the General Regulations for 
Railways is thereby superseded by the following 
order :— 


„For express trains running at a greater speed 
than 60 kilometres per hour (573 Buglish miles) the 
engines, teuders, carriages, and vans must be pro- 
vided with automatic continuons brakes, of a 
system prescribed or approved of by the Minister of 
Public Works. 

* Similarly, automatic brakes of such preseribed 
or approved system will have to be titted to the 
engines, tenders, carriages, and vans of such pas- 
senger trains which do not run at a higher speed 
than 60 kilometres (equal 37} miles) per hour, as 
the Minister of Public Works may order.” 

For many years it has been pointed out in your 
coluinns that nothing will tend so much to the safety 
of railway passengers and servants as the adoption 
of an automatic continuous brake. The Board of 
Trade has Jong ago laid down * Conditions“ which 
efficient brakes should fulfil, but unfortunately the 
companies have not complied with them to any large 
extent. 

The Dutch Government having watched for some 
time the action of Envrlaud, has uow come to the 
conclusion that permissive legislation is practically 
useless: it has therefore caused the new order to be 
made absolute in the form of a Koval Decree. 

In Germany, the Hugstetten disaster has called 
serious attention to the brake question. ‘The coin- 
mission appointed to test and report upon the 
various systems of brakes has not vet inade its final 
statement; but it has already come to the conclu- 
sion that aulomatie action is most essential, and that 
air pressure is the best principle which can be 
adopted. 

From these data it will, uo donbt, be an easy 
matter for the German Government to finally decide 
upon an efficient brake, and avoid in future disasters 
similar to the one at Hugstetten. 

Clement E. Stretton. 


RAILWAY SIGNALS. 


[20626.]—I snourp be happy to express an 
opinion upon the recent discussion upon railway 
signals, as desired by Mr. Stooke and Mr. Manock, 
but from the letters which I have received from 
some of your other correspondents, it would appear 
that they wish to give further information or details 
upon the subject before the controversy is closed. 

Clement E. Stretton. 

Saxe Coburg-strect, Leicester, October 7. 


THE ELECTRIC LAUNCH. 


[20627.]--I see in your “ Scientific News.“ p. 10%, 
you mention the statements made by Prof. S. P. 
Thompson about the komidi, IH and us 
that gentleman doubtless reads your paper. he will, 
perhaps, give a little further information. I see 
that in another place he gives the leugth of the 
boat at 25ft. (not Z6ft., as you have it), und also 
some other particulars—notably the fact that the 
storage batteries weighed 1} ton. The batteries 
supplied two Siemens machines of the Dy type, pro- 
vided with two pairs of brushes at the commutators 
to facilitate the reversing of the motion of the 
screw. ‘The belts from the machines are carried up 
to a counter-shart with a friction clutch, so that 
one dynamo can be thrown in or out of gear, while 
a third belt passes down to a pulley on the screw- 
shaft. There ts, consequently, a good deal of belt- 
ing, and one would think a considerable amount of 
friction, The Screw is calculated to run at 350 re- 
volutious, the motors running at 950 per minute. 
It is impossible to arrive at any defimite conclusion 
as to what the launch did on the recent trip, for 
although the tame of reaching Loudon Bridge is 
riven at 4.57, the tune ot starting is not mentioned. 
We are, however, luformed that the launch ranalong 
the southern shore at abont S kuots an hour against 
the tide. We will take that about” to nwan that the 
speed wes nearer S than 7. and 8 knots is 9°2 miles. 
Now, that isa very creditable performance, espe- 
cially us I find it was done against a 2 hours’ ebb. 
At London Bridge the lauuch was put about, aud 
swinging down with the strong ebb. reached 
Millwall in 24 minutes. At first sight that is 
definite cuough; but the distance and time are so 
small that a tew hundred yards make a wonderful 
difference in calculating the speed, and it is neces- 
sary to know what put of Millwall is meant, 
Millwall pier is, I believe, less than four miles from 
London Bridge:; but supposing the distance to be 
four miles, we find that the Electricity, with a 
swinging tide under her, went at the rate of 10 
miles an hour, whereas against tide she made 
“about eight knots.” For the want of some more 
definite information, doubt will be thrown on Prof. 
Thompson’s statemeuts—which is really a pity, as 
we know from experience in the modern history of 
electric lighting. Ou one other point, further in- 
formation is desirable. The storage batteries were 
capable of yielding four horse-power for six hours, 
and the power actually utilised was 5)! h. p. 
Prof. Thompson says that it is premature to speak 
of economy; but such machincry may be lighter 
and more compact thau that of steam-engines of 
corresponding power. I should like to hear whut 
Mr. Moy has to say to that. I do not know the 
weight of a Siemens D, machine; but a couple of 


them added to the 14 ton of the storage batteries, 
and the countershaft and belting, would, I imagine, 
make rather more than the steam-engine, boiler, 
aud coals necessary to drive such a launch at the 
ume speed—coals for six hours firiug only to be 
allowed, as that is the duration of the battery 
power. The question of economy is not yet ripe 
for settlement ; but it would be interesting to learn 
definitely that the electric propelling machinery is 
lighter than the steam-engines now employed, even 
if more costly and less durable. E. F. N. 


THE ELECTRO-DYNAMIC UNIT OF 
POWER. 


(20628.]—Mr. Monerty, in his reply to letter 
20073, p. 114, is, no doubt, right in the explanation 
he hus given, which amounts to this: that the unit 
of weight is expressed dynamically. 

Thus the gramme = gM, where g is the accelerat- 
ing force of gravity, and M the mass of matter in 
the gramme. 

The kilogramme would then be g x 10°M, 
which becomes 9°81 x 10% x 10° M = 9°81 x 16M 
when y is expressed in centimeters. Multiplying this 
by the metre (= 10? centimetres) gives the kilo- 
crammetre = 9°81 x 10M per second, and the 
horse-power = 736 x 10!M per second; where 
M is the mass of the gramme, and not the gramme 
itself. Of course, assumiug the mass of the gramme 
as the unit of mass. 

The horse-power = 736 X 10! per second. Now, 
with all due deference, I think that the unit in 
this should not be called C.G.S. 

The gramme is a statical unit, and by introdu- 
cing its dynamical equivalent in the above process, 
we have entirely changed its character, 

The ordinary idea of a foot-pound is one pound 
raised one foot, aud that of a kilogrammetre is one 
kilogramme raised one metre; and, if I do not 
mistake, C.G. means one gramme raised one ceuti- 
metre. 

But the unit in the above value of the horse- 
power has not the meaning of ouo gramme raised 
one centimetre in one second. 

To illustrate the argument, let us use English 
units and express the horse-power in inch-pounds 
per second. 

In the first place, the foot-pound = 12 inch- 
pounds, By Watt the horse-power was taken to 
be 55,000 foot-pounds per minute, or 550 foot- 
pounds per second. Therefore, the herse-power 
= 9,600 Inch-pounds per second. 

Tn the next place, let us express the horse-power, 
nsine the dynamical expression for the pound. 
Thus the pound = ym, where f, as before, is 
the accelerating force: only in English it is 52-2ft. 
per second, instead of 9S1 metres, aud M is the 
mass of matter in the pound. 

The pound would, therefore, be = 32:2m per 
second, or, expressing the accelerating force in 
inches, = 386 per second. The foot-pound 
would be = 16368 % per second, and the horse- 
pound = 25502400 per secound. Taking the mass 
of the pound as the unit of mass. The horse-power 
= 2550240 per second. Now we want to give a 
nome to the unit in this. It is not the inch-pound 
wr second, for we have seen that the horse-power 
is 6,600 such units. 

In the same way, defining C.G.S. as meaning one 
gramme raised one centimetre in one second, the 
kilogrammetre = 10° C. G. S. und the horse-power 
= 75 x 10 C.G.S. Milverton. 


— 


[20629.]-—‘*‘ MILVERTON ” (letter 20573) is in error 
in assuming that the unit of work in C. G. S. units is 
one gramme raised one ceutimetre, the unit being an 
erg, that is, a force of one dyme acting through a 
distance of one centimetre. The gramme is the 
unit of mass in C.G.S. units, but the weight of a 
gramme is not the unit of force. 

The h.-p. is as stated, 746 Watts, and a Watt is 
107 ergs. 

The French estimate of 75 kilogrammetres per 
second is approximate; this, as * Milverton ” says, 
equals 750 by 10' grammes raised one centimetre in 
one second: to convert this to crus. per second we 
must multiply by the value of g ut the particular 
place, that is about 980: this gives 735 by 107, 
mstead of 746 by 107 ergs. 

I hope this clears up Milverton’s”’ difficulty. 

Ll. B. A. 


NEW METHOD OF FASHIONING A 
VIOLIN-BELLY. 


f20030.J—As many amateurs are desiring to 
make their own fiddles, and prefer the old form, 
and as I heartily wish them to come to a conclusion 
of some sort concerning the best and casiest way to 
produce an instrument worth hearing, and also that 
they may not waste their time over the unsatis- 
factory, because difficult, fushioning of the belly or 
soundboard, I vive this better way. First, get the 
lixhtest (in weight) pine-wood, without knots, but 
as car to a knot as possible, with the gruin grow- 
ing wider towards the edge, piek out a board to cut 
loin. plates from, din. wide, jin. thick, when planed. 
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Cut out two plates, and shoot the thick edges to 
be afterwards glued together, which will be the 
middle line of belly. Don't glue yet, only prepare: 
take off a shaving or two from both sides of plates 
towards the ends of middle line. making them 
slightly tapering. Now we ure ready for the bend- 
ing business. Take two foundation plates liin. 
thick, lin. longer than the belly plates, to cramp 
them down to. Place a block or wedge of wood 
with rounded edges on top side, in the middle of 
thick plate; this block to be lin. high, tapering off 
to nothing, and as long as the plate is wide. Thus. 
then, we have a thick mee with a wedge block 
placed on its middle, and a sound plate on the top 
of all; if we press down the ends of thin plate we 
have a rise in the middle. Now, this must be a 
gradual process, or the wood breaks; so get a 
cramp foreach end, and put n piece of wood het ween 
it and the thin plate to prevent a dent or mark ; let 
this protector be as wide as the plate, and screw 
down. Novelty shops sell cramps 3d. each. Don't 
drop them, or they will break; otherwise, they are 
the very thing. Our people will charge Is. 4d. for 
steel that won't break, aad soon. Gradually screw 
down to half the distance, let rest for five minutes, 
then put the lot into the kitchen oven, leaving the 
door open—a dving-out fire is the best; leave it 
half an hour, then screw down the plates close up. 
Give it another half-hour's bake, and it is finished. 
The soundboard plates are now bent, and never will 
be straight again; the wood is perfectly dry: glue 
the middle edges together, chimp on a board with 
sidepieces and wedges, and you have made a sound- 
board with a good curve and finish with a minimum 
of time and care. 

Now, I have given thick proportions, ; in. in the 
middle, because I want the natural spring to 
that extent in fashioning. This will have 
to be scraped with sharp edge down to +}, 
in the middle, and z in a valley all round 
the edge, or ruther lin, from the edge; the actual 
edge can be done with a wood-file: to obviate the 
trouble of scraping towards the edges, most of this 
can be planed off at first before beuding, making a 
feather-edged plate, but don’t take off too much ; 
mark out position of J holes, and cut half-way 
through with a very thin pointed lancet kind of 
knife, not quite through vet. Remember these f 
holes are the lips of utterance; endeavour, then, to 
shape them, like lips, thicker in the middle and 
thinner at the round holes, with a projecting twist 
in and out through the whole shape: scrape the 
soundboard so that the middle part shall be a lip 
to overlook the under or opposite edge towards the 
rib. This is the thing that bothers makers, and is 
something like making or voicing au orgun-pipe. 
You may do it right; but I won't discourage you. 
he i however, that Strad. made very few 
g instruments, and they can’t be had for 308., 
us per advertisement. The higher you make the 
belly, the better chance you have with the / holes, 
because the transversal vibrations have a greater 
hold on them, irrespective of the soundpast. It is 
just at this point that our new departure takes 
place, and it is open to all to simplify the violin in 
the direction of lifting the middle of the sound- 
board higher and higher, bringing the flioles nearer 
the strings, so as to make them act together, and 
the same way and time controlling each other. I 
admit that the soundpost stands in the way: but, 
Nil desperandum, we ure going on. Fiddler. 


DYNAMICAL PROBLEM—“‘A. S. L. s 
PARADOX (20593). 


20631.]—“ A. S. L.” savs the descending 
weight can't do the work of lifting the companion 
weicht and at the same time balancing the weight 
at the opposite end of the lever”; but we can 
eliminate any question of balancing while the bel- 
lows at E is filling itself (see p. 112), by pressing a 
finger against one of the arms so us to stop the re- 
volution of the machine. When the bellows at E 
has filled itself, withdraw the finger, aud the ma- 
chine will revolve through a quarter of the circle: 
again stop the revolution, aud the process of filling 
will be repeated, and again the machine will re- 
volve as tw fore after being allowed to do so, 

Some self-acting arrangement could be applied 
to stop the revolution at the proper time instead of 
the finger, so here we have perpetual motion with- 
out any dynamical complications ! This, as 
S. L.“ says, is absurd: but where is the 
M. I. C. E. 


ON THE POSSIBILITY OF RENDERING 
VISIBLE THE ORIGINAL COLOURS OF 
PHOTOGRAPHED OBJECTS. 


.] Ax accumulation of minor facts often 
makes possible the accomplishment of more im- 
portant resnits, and ander this impression the 
Ilan wea is submitted to the experimenter and 
tihe d, Vee et, 

We kow that if a pencil of polarised light 
eren thin hm of a double-rerracting crystal. 


certain soluble substances can be washed away 
oe after having been exposed to coloured 
ight, and I have found that when, for instance, 
exposing a sensitive gelatine plate to several glass 
plates of different colours, each colour-strip after 
washing is distinguished by a certain thickness of 
remaining gelatine. 

Under the above facts the problem would be to 
compound or produce a substance which combines 
the power of a strongly refracting crystal with the 
sensitiveness of a chrome elate piate: By 
exposing such a plate to coloured light, and after- 
wards washing it, the remninder, when viewed 
through a Nicol’s prism or other polariser, should 
show certain colours which stand in certain relations 
to the original colours which acted on the plate. 

Boston, Mass. Sept. 26. E. Berliner. 


LOBSTER-TINS AND RHEUMATISM. 


[20633.]—Ir may interest some of my fellow- 
readers to know that lobster and other tins may be 
utilised by cutting them up into socks to fit the in- 
sole of boots, shoes, ke., aud that they are of great 
advantage to those who suffer from cold feet or 
rheumatism in the feet. I do not need them my- 
self, but have made many for others, and some of 
them say they are worth their weight in gold. 
New tin may be used, if preferred. 

Lockstitch. 


MINNESOTA AND THE NORTH-WEST. 


[20634.]—Two days ago I left Minneapolis for a 
journey mto Dakota Territory. I met a young 
Trishman who had just landed from the old country. 
A year ago he asked a question (in the columns of 
the ExGnisn MECHANIC, to which I replied) con- 
cerning the chances for emigrants. He then entered 
into a personal correspondence with me, and when 
I was in England a few months ago he met me 
there. His mission ont in the great North-west is 
farming, and he realises that it will be his own 
fault if, in the course of a few years, he is nota 
comparatively rich man. I have seen so much 
during the six weeks I have lived in Minnesota, and 
am seeing somuch now I am in Dakota, that I 
venture to state some facts concerning this wonder- 
ful country for the benefit of the readers of the 
ENGLISH MECHANIC. Before going further, allow me 
to say that I have no purpose to serve by exaggera- 
tion, and I shall not exaggerate. Every word I 
write may be implicitly believed. So much is pub- 
lished in e by railway agents aud speculators 
concerning certain sections of this country which is 
false, that scepticism on the part of my readers 
might be pardoned did they not have my assurance 
that from me they will get no district puffs or 


over-colouring. All the interest I have in the 
North-west hes in a couple of building plots in 
Minuneapobs, aud I fear that the utmost I might 


say about the city in English newspapers would 
not add to their value. 

Minnesota is best known for its fine flour and 
wheat. St. Paul, the State capital, is the city con- 
cerning which the most is heard in England. It 
has a population of 75.000 people, and is one of the 
liveliest cities on the continent. Minneapolis, which 
is 12 miles further west, has a population of 80,000, 
and is growing more rapidly than its sister city. 
Minneapolis is the greatest manufacturing centre of 
the two, and has grown up in half the time St. 
Paul has. The Mississippi river has a fall of 
surt. at Minneapolis, and the volume of water 
is immense, Flour-mills (one of which turns 
out 5,000 barrels of flour per day) abound, as 
do sawing-mills, all turned by water power. The 
city is lighted by electric light. which is also produced 
by water power. And yet, notwithstanding that 
hundreds of thousands of horse-power are being 
used, there is apparently as much water going to 
waste as before any mills were erected. Seeing 
that steam is expensive, owing to the high price of 
coal, a great future may be said to lie before Min- 
neapolis. Common labourers have uodifficulty in get- 
ting work at wages ranging from 68. to $s. per day. 
Or course, board and the general necessarics of life are 
correspondingly high: but they are sufficiently 
reasonable in price to allow a labourer who has the 
faculty of saving, coupled with experience in 
management of houschold matters, to sive money. 
If he has a careful wife, he is more likely to save 
than if he is single. 

What shall be said of the chances which prevail 
out here for mechanics? Simply this—if a man has 
any ordinary skill, he can earn wages which, if 
named, will seem almost fabulous to an Euglish- 
man. If he is exceptionally skilful, he will have no 
difficulty in making rapid progress towards pro- 
sperity. Menof value find theirown level very quickly 
in this country. A man gets where he belongs. II 
his knowledge and capacities should secure him a 
place at the top, he willassuredly vet there. Fortwo or 
three years past I have, when writing occasionally to 


‘the E. M.,“ urged my readers who have thought of 


coming to this country to come out West. I did this 
before I had travelled 500 miles west of New York 
City. Now that I am 1.700 miles away from the 


rie ae appear Which are different aceording | Atlantic Coast I repeat the advice, only with much 


tr the tho A Of the film. We ulso know that 


more emphasis. 


What would my reader say if he were to see on 
his travels a hill of water’ He would gaze on it 
and wonder why it did not disperse and run down 
hill. The same when I look at the thousands of 
men and womenin the east of this chuntry -in New 
York, Philadelphia, Brooklyn, Boston, and all 
through the New England States—needing re- 
munerative employment. But when I go to 
England, the sight is all the more aggravated, 
while here, if a man can work, uo matter at what, 
he can find it todo. Itis almost as difficult to go 
without work here as to get it in England. Every 
man seems to be full of the working spirit. He is 
full of a pasionate earnestness to do something 
anything to make money. 

am writing this in Fargo, Dakota. It is a city 
of 8,000 people. Everything is dear because of the 
great cost of labour. The hotel at which I am 
staying charges 128. 6d. a day for food and room— 
this latter Iam sharing with a friend. Electric 
lights are flaring in every street; telephone bells 
are to be heard in nearly every office ; tramways 
run all over the city; two daily papers are telling 
the people the news of the day: everybody makes 
money; Hotels are all full; and, speaking roughly, 
there is hotel accommodation for 2.000 people: two 
railroads run into the place: servant girls can earn 
from 16s. to 30s. a week, besides, of course, board 
and lodging. 

And why all this? Is this state of things peculiar 
to Fargo, or is it to be seen in other cities? Let 
me answer the first question first. All around this 
city is a country, with soil so fertile, that if I were 
to repeat facts concerning it, I should be put down 
as a hatchet-thrower. The yield of wheat and 
other grains is so enormous, and the cost of 
producing them so small, that every farmer 
vets rich and spends money freely. When a kernel 
of wheat is sown it acts in an amazing fashion. 
Only to-day, I saw 85 stalks of wheat, an ear on 
each stalk, that had grown from one kernel. That 
isa stupendous fact. The soil is so rich and so 
deep that wheat may be grown upon it, vear after 
year, without manure. Its good qualities are, 
apparently, exhaustless. That is why we have so 
much prosperity here. Farmers have plenty of 
money, ad they spend it freely. 

Now for the second question. My reply to it is 
that there are hundreds of such places as Fargo 
scattered over the North-west. Further along on 
the Northern Pacific Railroad are Bismarck, Mau- 
den, Jamestown, Miles City, and Billings—all 
growing places, surrounded with just such conditons 
of prosperity. I cannot but grieve that to-day there 
are millions of pounds sterling lying in England at 
3 per cent. interest, whereas, they might as well 
and safely realise 10 per cent. up here. If you have 
auy money, you can get 8 to 10 per cent. on mort- 
gages as safe as are ever offered anywhere. Ou the 
other hand, if you go into real estate investment, 
there is no reason why you should not make from 
50 to 200 per cent. per annum. 

In the ExdLIsH Mecnanic I have attempted at 
different times to dissuade intending emigrants from 
going to Texas. My last article on the subject 
round its way to the office of the Houston (Texas) 
Weekly Post, and in a fiery article I got such 3 
dressing down as rarely falls to the lot of mortals. 
I was culled “a damnable liar,” and other choice 
titles were given me, the editor winding up in this 
fashion :— “ If this humbug ever comes to Texas we 
shall be glad to head a party to wash his dirty car- 
case in the Buffalo bayou.” This article of abuse 
Was written at the instigation of a ‘ Doctor” of 
London—a man who has an interest in Texas—at 
least, so the editor assured his readers. Texas has 
an enormous capacity for raising cotton, aud for 
grazing ; but it is partly because such scapegraces 
and revolver-users as the Houston editor infest the 
State that I advise my friemls to keep clear of it. 
Then, too, its unbearable heat in the summer time, 
aud its generally unhealthy climate are murderous. 
Kansas and Missouri are not as lawless, aud are not 
so hot. In Minnesota and Dakota I have seen no 
sign of lawlessness. A drunken man will not be 
seen from oue week's end to another. 

But what about the winters in the North-west? 
It is true they ure cold judge, by the thermometer, 
but 30 degrees below zero is easier to bear here than 
10 degrees above zero in England. Whereas one 
person in every 42 die annually in Europe; one m 
every 80 in the United States: one in every 65 in the 
Southern States (of which Texas is one): in the 
North-Western States one in every 120 die annually. 
That is a remarkable showing. 

I feel I have drawn out this Ictter to an inordinate 
length, but I wanted my fellow-countrymen to have 
the facts concerning this country from some one 
authorised to speak. My three years’ residence m 
the United States, coupled with extensive reading. 
travelling, and observation in iy capacity as 4 
journalist, have taught me much. If any readers 
of the ENGiisnh Mucmanic desire to wnte me 
privately, I will endeavour to answer their ques 
tions. The shorter and more practical the questions 
the better. My address is P. O. Box, 20%, 
Minneapolis, Miun., U.S.A. R. M. Tuttle. 

Fargo, Dakota Territory, U.S.A., 

Sept. 19th, 1882. 
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REPLIES TO QUERIES. 


— . — 
„ In their ansiera, Correspondents are yr- 
specifiully requested to mention, in cach instance, the 


tele and number of the query asked. 


[298u4.]—Caledonian Engines (U.Q.)—As I 
promised some time ago to send dimensions of the 
above railway’s bogie express engines (125-129 class) 
I now proceed to fultil my promise. These engines 
were built by Neilson and Co. in 1877, to run 
between Perth and Glasgow. They have occasion- 
ally come as far south as Carlisle, leaving at 7.45 

m. and returning north by the down limited mail. 
ey are now stationed at Dundee, and run between 
that place and Glasgow (Buchanan-street). They 
have some rather fast running to do between 
Dundee and Perth. The other North main line 
traffic is worked by 30-4] and 117-122 classes. The 
following are some of the dimensions of the bogies. 
Cylinders, 1Sin. diameter, 24in. stroke; coupled 
wheels, 7ft. lin.; No. of tubes, 186; length of do., 
lft. Din. ; diameter (outs), Ig in.; weight 41) tons, 
distributed us follows: 
Tons cwt. qr. 

On bogie wheels .......... 12 17 2 

Driving sh) aise eaaGe doe el 72 

Trailing „ LOLS: 22 


Total weight .............. 41 12 2 


The 30-41 class have l7in. cylinders, 24in. stroke, 
and 7ft. wheels; and same apres to 117 class. 
This letter also replies to 30246 (U.Q.)—Canstarnzs. 


oo ee Engines.—To “R. N. 


—No. The arrangement of the wheels was not 
the nme. The old 122 class had its trailing-wheels 


behind the firebox, and the modern 631 class before 
the firebox, thus reducing the distance between 
extreme centres toa minimum, The wheel hase of 
the old class was 13ft. I cannot better deseribe the 
modern six-coupled engine than by adding that it 
is almost an exact copy (though. of course, much 
heavier) of the old Sphynx ” class on the M. S. L. 
Ry.. nud with whose outlines R. N. H.” is no 
doubt familar. The “Sphynx,” however, I will 
venture to say, had a greater distance between the 
leading and driving wheels than in the case of the 
Caledonian eugine.—CARSTAIRS. 


[17239.]—Vegetarianism.—I do not know 
whether there is any special reason for making 
statements which are not facts under the head of 
vegetarianism ; but it is untortuuate that those 
who pose us its prophets are given to that failing. 
I may say something of the big guns soon; but at 
present I want to knock down something that 
appeared on p. 69. The sea-captain who “ proved ” 
that tinned vegetables were ' not of the feast use 
as ship-stores “ must, unquestionably, have been a 
chip of the old junk, and his opinion may be 
allowed to pass as rather too-too; but when H. 
7B.“ says that green peas scrved in London eat- 
ing- houses are really “tinned,” and, therefore, not 
nourishing, one is compelled to ask what next? I 
suppose every one knows that peas from the green- 
grocer’s are nicer than those in the tins, just as those 
fresh gathered are better than the market-sweated 
peas; but really one must ask what has become of 
their nutritious properties that they are condemned 
in this style? If tinned peas are not nourishing, I 
suppose split peas are worse than useless. The 
brewer in Lancashire probably spoke of his own 
product, and wus just as wise as those who stand 
aghast at the waste of valuable food at Billings- 
gate.” H. OB.” would do well to start to prove 
the ‘* waste,” which may be possible, but certainly 
it will be impossible for anyone to substanti- 
ate that peculiar dictum about white fish sup- 
plyug nutriment specially to the brain 
und nervous system. What, in the name of 
common sense, does white fish contain that is not 
found in other tish? and whatever it is, by what 
meaus does it specially supply the brain and ner- 
vous system"? I suppose we have here a resuscita- 
tion of the 00 nonsense about phosphorus, 
which, if true, would involve the cating of mackerel 
and salmon in preference to white fish, and salmon 
roe in preference to either. The real reason why 
white tish are recommended is, that they are more 
digestible asarulethan the oily tish; but eels are 
white, and yet remarkably oily, Why not recommend | 
sheep's brains as just the very, very nutmment | 
for toiling and over-worked men and women”? I 
suppose because that would be outside the pale of 
vegetarianism, while eggs, milk, and tish (white 
fish, mark you!), are akin to vegetables. One other 
argument I note—that about a man's teeth. How 
long-lived these errors are! What does it matter 
about a man's teeth not being capable of tearing 
Hesh, when the fact is that they ure quite capable 
of musticuting it, and his stomach digests it as easily 
as it does anything else? Cart these vegetarians 
see that man is capable of living on either kind of 
food, and. sat least by so much superior to any 
ather Animal: NUN. Dor. 


[47681.]—Tin-Plate Working.—As a tininan, 
I should require, to make canisters, a pair of stock 
shears, pair of rollers, folding machine, a jinuy, 
and large mandrel. 1 X charcoal is the best stuff to 
use, but coke is the cheapest. I would advise you 
to learn to take up bottoms with the bottoming- 
stake before using the jinuy. For prices, get a list 
from some shop.—T. P. W. 


[47728.]—Tin-Plate Working.—To make a 
water-can ve we tum a piece of tin about the 
size required., and then pare it to fit the body with 
a pair of circular snips. If this is not sufficient for 
„Tiro Tironum,” if he publishes his address and 
the size he requires, I will send him the pattern he 
requires on paper.—A Tin-PLATE WORKER. 


(47732.]—Coil for Lighting Gas by Elec- 
tricity.—To *' Siema.” — I am much obliged to 
Mr. Sprague for his kindness, but fear he mis- 
apprehends my query. If he will look at the query 
again (No. 908, p. 557), I think he will agree wit 
me that an salina induction coil could not be 
used. The systein [ mentioned has been a long 
time in use in this country (U.S.) for dwelling- 
houses, as well as hotels and large buildings 
generally, and was introduced to allow the use of 
open-circuit batteries like the Leclanché, which 
rapidly ran down on a closed circuit. I am entirely 
familiar with the theorv of the old method, where 
a powerful closed circuit battery (Bunsen or 
gravity) is used, its current turned into the 
“primary” of nn induction coil, and the 
‘secondary’? opened and shut by hand at the 
battery, causing a series of sparks to leap over the 
gas-jets, many of which may be lighted in the 
same moment. What I mean is totally different. 
We have in the new system: — l. An open-circuit 
battery, used also for bells and burglar-alarms, 
and running for years (perhaps) without attention. 
2. A helix of wire, not always very fine, length and 
method of winding at present unknown to me, and 
which I desire to find out. 3. One terminal of 
battery goes to gas-pipe, the cther terminal to one 
end of the coil wire, whose other end is joined to 
insulated wires that divide and subdivide till a 
branch runs up the side of each gas-burner, but 
carefully insulated therefrom. A metal point, 
usually a brass wire, projects from the gas-burner, 
being in electrical contact with the gas-pipe. 4. 
Each hus its own cock, which, when turned on, 
causes the two electric terminals at the burner to 
come into contact and then to separate, a small 
spark passing on making circuit, and a much 
larger one on breaking it, which latter lights the 
gas. As Mr. Sprague will now see, there is no 
current in coil till gas is turned on at burner, the 
current ceasing as soon as gas is turned on: hence, 
the possibility of using such a battery as the 
Leclanché. Mr. S. will also see that an ordinary 
induction coil could not be used without putting 
primary and secondary into one circuit, in which 
case I doubt its eficiency. Can Mr. Sprague sug- 
gest a suitable helix to do the work, and will Mr. 
Lancaster also attack the problem’? Allow me to 
say that this method is valuable, in that it lessens 
fire-risks, as no matches are needed out of the 
kitchen, and hence our large hotels favour it. 
At the celebrated Hotel Brighton, at the 
famous watering place, Coney Island, the system is 
used, there being about 1,700 gus jets lighted, each 
separately us ueeded.—Ror NE Puis, Souza JE 
SUIS. 

[47735.]—Cataract.—Eating Salt, and the 
Effect of so doing on Man and the Lower 
Animals.—Whoever judged by the effect on dogs 
of what would be the effect of salt on human beings 
must have been a very unreasoning being. There 
is not the least reason to suppose that the effect 
would be the sume in the two cases. I do not faney a 
diet of thistles with lumps of rock-salt would be 
beneficial to man, but donkeys certainly thrive on 
both. It isa well-known fact that to experiment 
on animals with drugs for the purpose of ascertain- 
ing their effect is futile and utterly useless; the 
action being different on nearly all. Tobacco is 
harness to a goat, lachesis eee toa pig, 
strychnine to the toucan, and belladonna (deadly 
nightshade) toa rabbit: but all these are deadly poisous 
toman. Ido not know whether salt (chloride of 
sodium) be good or bad: but, as a fact, I do not eat 
more than a teaspoonful in a year, and am very 
healthy. I have often noticed that persons who 
are fond of salt are generally unhealthy or half-de- 
veloped, but I do net know whether that is the 
cause or the effect.— MURANO. 

[47771.]—Dead Black for Brass.—AgCyKCy 
is cyunide of silver and potash. The articles would 
have to be plated, though it would not cost much, 
because they only require a * blush’? of silver. 
But, since writing your first query, you say the 
articles are soft soldered, so, if you follow this 
process, you must either copper them (see answer 
18118) or use an intense current. But, perhaps, 
this will give too much trouble, or cost too much!: 
however, if the articles, ure worth the trouble, I 
am confident this will give a satisfactory result.— 
GIRDLESTONE WRIGHT. 

[47803.]—Third Grade Art.—To ‘ L.“ Lou 


cannot get a third-grade prize unless you are a stu- 
dent of some school of art; but you can get the 
first part of the Art Teacher's Certificate, which 
includes several third-grade subjects. The work 
for the certificate can be done at home. You ought 
to buy two casts, viz., Madeleine“ and“ Bgg 
Plant,” as the first is required to be drawn in 
pencil, the second shaded in chalk, neither of them 
easy, although theysound simple. A group of models 
shaded in sepia is also required, imperial size. The 
casts are not expensive. If you want to know 
anything more I can assist you in, write aguin.— 
C. J. R., Ventnor. 


[47808.}—Telephone.—To Mr. LANCASTER.— 
Having waited for your reply to my query, I have 
since taken my telephone to picces and tried the 
magnets which are made out of Zin. round cast 
steel, and they will only lift half an ounce of iron 
each ; and I have turned two hard wood reels, and 
wound them with half an ounce of 36 silk-covered 
wire, and tried them again, and still they will not 
speak. The discs seem all risht, and the connec- 
tions are clean ; the magnets are driven tight into 
the wood, and the wires are brought out to brass 
posts, fastened with iron screws. Will you please 
to say if I have got enough wire on the reels, and if 
I wound the two half-ounces on one reel, and 
brought the four wires to the binding screws, would 
it make them any better? and on the other wind 
three-quarters of an ounce, aud would one Gin. 
Leclanché cell work them? Sorry that I am giving 
you so much trouble with my query, but I want 
to conquer the mystery. —W. H., Liverpool. 


(47856.]—Preserving Meat.—The process has 
been frequently described. The meat is packed in 
tins in any size joints they will hold, and the lids 
soldered on. The lids have a small hole left im the 
centre, under which is a little flap to prevent solder 
falling through. The tins are placed in a bath of 
chloride of calcium or a strong brine, which 
is raised to the boiling point (some degrees above 
that of water), and when the meat has been suffi- 
ciently cooked a drop of solder is placed over the 
hole, which hermetically seals the tius. On cooling 
the heads of the tius bulge inwards, which is proof 
that the operation has been properly performed.— 
T. P. 


(47871.]—Power for Churning.—If “ Yokel” 
has a tower of sufficient height, he can, of course, 
get power by winding up a weight; but if it is 
wanted for more than a few minutes, the weight 
must be suspended from blocks with several sheaves, 
and connected to the machine by gearing, which 
would introduce so much friction that it would have 
to be very heavy indeed to yield even a half mau- 
power for an hour.—Essar. 

1 the tube- plate is properly 
bored und the tubes properly expanded, they would 
not leak. Solder is un ubomiuation in steum-boilers. 
— Essar. 

(47879.]—Silversmith’s Work.—First of all 
the articles are either stamped up, rolled, or have 
solid half-beads put on them: they are then finished 
in the ordinary way, either scratchbrushed or 
polished bright, and then faceted. According to the 
size of your facet you want your tools made. Take 
a piece of iron wire, square and file at one end 
with a three-squmre.“ or square with one edge 
downwards till you have a slot thus; after which 


it must he polished with emery, hardencd, then 
polished in the slot with finer emery, and finished 
on the lathe (leather buff); the articles are then 
placed on a piece of hardwood, the tool held on one 
of the beads and hit hard with a hammer, that puts 
two facets on, turn it half-round, and hammer 
again, and soon. We generally put 8 facets on the 
large beads and 4 on the smaller oncs; however, 
that is a matter of taste. As for its being ‘the 
new style of ornamentation,’ I must differ. It was 
in great vogue eight years ago.—GIRDLESTONE 
WEIGHT. 


47899.] Ladder. To prevent the ladder from 
twisting, ‘ Steeple Jack“ can tuke off the one side 
and put it on the reverse way -. e., so that if cut 
from a round pole the two rouud sides will face the 
same way, D—D. A pole which is twisted in grow- 
ing will continue to twist in seasoning, but by re- 
versing the oue half, the twist of one half counter- 
acts that of the other. This is sometimes done in 
making ladders from home-grown poles.— Mon. 

(47916.]—Midland Engines.—A few errors 
have crept into the interesting lists of engines fur- 
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nished by your correspondents ‘ Meteor’? and 
“ Camomile,” which require correction. Engines 
Nos. 165 and 166 are of the 800 class, both being 
built at Derby in 1870; they should, therefore, be 
added to the list given. „ Camomile,““ in his 
letter, p. 95, omits to mention Nos. 78, 132, 151, and 
152, which are all of the 890 class; on the other 
hand, he includes No. 122, which does not belong 
to it. With wgard to the question of “ brakes,” 


necessary, the soil or rubbish to the depth of 6in., 
and make up with broken bricks and stones 3in., 
and beat them well down so as to prevent sinking ; 
he may now mix five parts of gravel and one of 
cement for blinding—this prevents shrinkage and 
cracks when finished. The simplest way now is to 
lay two narrow screeds along the floor, which will 
be divided into three equal parts. After they are 
hard enough, but not set; he may now make up 


silk insulation; separate every layer with the 
paraffin wax and resin. When you have on about 
twelve layers, you hud better try the effect. You 
must not forget that after a certain number of 
layers the spark will not increase in length, so that 
all the wire you put on above that number will be 
wasted. Let me know how you succeed.—W. T. W. 


[48079.] — The Voss Electrical Machine.— 
The stationary plate should be Yin. larger than the 


the Midland Company has 37 bogie tank engines, 
fitted with steam-brakes upon the coupled wheels, 
and also with the necessary ejectors and pipes for 
working Smith's vucuum upon the 115 carriages, 
which are fitted to work trains over the Metropolitan 
and London, Chatham and Dover Railways to and 
from Kentish Town, &c. A difference of opinion 
appears to exist as to the size of cylinders of the 800 
class. The whole of the 800 design have been 
ordered to be rebuilt,” und with two or three 
exceptions the work is complete. The new cylinders 
are all ISin. diameter, but there is a difference in 
the length of stroke. Those rebuilt during the year 
1577 had the stroke lengthened to 26in., and their 
numbers are as follows: 800, 80-4, 805, 807, 811, 
$13. 814, 816. SIS, 819; ull the others, which were 
“rebuilt” either before or since, have the stroke 
still of the original length, namely, 24in. Of 
course, the ubove ten engines which have the“ 26in. 
stroke are much more powerful, and have a great 
advantage when ascending an incline with a heavy 
train; but the trouble and expense of lengthening 
the “stroke” was considered to be such a serious 
item that the locomotive officials decided nearly tive 
years ago that the advantage was not worth the 
cost.” The engines now numbered 10! to 110 were 
built at Derby in 1877. and orginally numbered 
from 1.347 to 1. 356.—CLEMAENT E. STRETTON. 


[47921.]—Magic-Lantern.— To MR. Lancas- 
TER.— Thanks tor reply. Will you please give pare 
ticulars for a good achromatic front? j want a 
large field with good definition. — POOR AMATEUR 
GF LASSGRINDER. 

(47935.1—Ventilation of Room.—I do not 
know if my answer will be in time to be of any use 
to vou, but the plan we have adopted, after trying 
many methads, is as follows:—Fust provide sufti- 
cient outlet, or, in other words, see that vour per- 
ferated ornament has communication with the ont- 
S %: next, i mest couvenienut part of room, cut a 
hele through the wall to the outside. the bottom of 
hole to be level with top of fluor, all the better if 
it dps towards the outside: build a grating in 
Huli with outer side of wall—it should be about 
lin. square: then fix a wood tube against the wall 
on inside, having a capacity of l2in. wide by bin. 
deep: carry it up the wall about ft. from floor, 
and insert near the top a piece of perforated zinc. 
aLi your ventiation will be complete. Of course it 
can be mare as cmamental as you like, and a cover 
nt i to top toshut if nquired. We have them in 
lath day and . Ir. uns. contaming from thirty to 
e. ut peop ie, aud tind them a perfect success.— 
ON GUALD. 

47972.) — Metal Work.— Errata.— For the 
word *mikivy rede matting: for *‘ circular, 
aud traugular,” mad ‘tecireular, triangular. or 
star-shaped”: for turned“ read finished“; 
fur ei Eg read operating.” — A. FRAN- 
Cours. 

“4~14.1—Lantern-Slides.—The best colour for 
toeht yellow is It.han ink: for orange, first a 
wah of Italian pink. and after allowing to dry, 
Lchtiv wash over with crimson lake. For bright 
saret nse a strong wash of crimson lake. Where 
a density of colr uris required, use a coat of copal 
varuih first. I 8 10 recommend painting of 
shies entirely in ail. If using water-colours it 
weld be n u to coat with transparent varnish 
after the first ur. as you would not be able to 
nee your second coleur without washing up the 
net. To merten water-colours when gone hard, 
u~ water aud just a su-picion of honey. I think as 
briiliant an effect muy be produced with water- 
carir as gil: but water is not so satisfactory, hav- 
ingatudensy to crack. One method used as a 
Means wW Devel? cru king is, after drawing your 
Gutubée cn tie glaia with Tudvin ink, to coat the 
Poste With trat. iii Lt veruich in the same manner 
zs a Pivteurapoer cata lus plates: work on the 
Varta. and Lasing I. I-III, cout again, so that 
foir Gurs um leten two coats of varnich. 
Mre Barnard aml Son publish a handy little 
terak iti skw pentung pro: ls., I think). They 
ees r Er iis a ( Coutaiuiug ten moist 
mre, ald N i-. a for slides painting. 
I. . 4. . . I hai is ad the colours r guired are Pilian 
E. K. raw eens, hurut . f. l. n. CI II lake, burnt 

or, (le: blue, weed burut lamp black. — A. 
1224 2. 
. 


2., - Electro-plating.-Is “B. A. J.” 
renak no ynne: on the ports named. Try 
FF el then give a pre- 
eega aw, fon OF arte potassium car- 

V n 7 % per solution. See 
47 i IU WRIGHT. 


After H. Stephenson has 
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course, levelled when laid down; 


enough, without makiny holes. 


for dark shde will do, as described by me in 
outdoor work, of course the object is to get rid of 


all bulk and weight not absolutely necessary. The 
same width will do, but make it gin. thick: follow 


appear m November issue. 


tthe Mie, ert, la, may wow Uke out, if even, keeping a 


two and a half pale of fine gravel, to one part of 
cement, and rule across doth screeds, which are, of 
he may take 


one that rotates—the latter may be I2in. in diam. 
The two plates should be close together, zin. to fin. 


; : see ; . A apart. Ordinary window-glass, thin and quite 
down the two sides first and finish before filling n flat. is very suitable: more Ba I think, than vulca- 
the centre, by polishing with trowel when firm nite, for these machines generally require warming 


Brickdust, fine 
gravel, or ground granite, will do for finishing cout. 
—AULD REIHE. 


in dump weuther, and vulcauite would not stand 
the heat without warping; and besides, glass is 


much 9 ene the two plates may be for a 
[48025.]—To Mr. Parkinson.—The grooving | couple of shillings of any glass-dealer. The pair of 


discs on the stationary plate are best put on the 
back of the plate, under the paper shiclds, instead 
of on the front next the rotating- plate. The con- 
ductors should be supported on two glass or vulca- 
nite pillars, instead of on the condensers, as shown 
in the illustration. The condensers can then be 
placed alongside, and connected in a way men- 
tioned in a former letter of mine. Unless ‘J. W.” is 
used to tools and work of this kind, I would not re- 
commend him to begin to make one, for they require 
a good deal of careful labour. I made mine, and 
therefore can speak from experience. Now that I 
am writing, I should like to mention a beautiful 
experiment a fricud of mine showed me the other 
day. There is a kind of paper in which some 
grocers wrap their tea and coffee, that has a bright 
lead-like surface on the outer side; but it is not 
lead, for that is a conductor, and this is not. Ifa 
piece of this paper, after being warmed, is held 
under the knobs of this machine when 2in. or din. 
upart, a splendid spark will rush along its surface 
accompanied by numerous ramifications. I have 
pasted u piece of this paper on to a rectangular 
piece of glass, 10in. by sin. When this is warmed 
und placed on that part of the conductors which 
connect the sliding balls with the horizontal combs, 
bridging over, as it were, the intervening pa 
behind the knobs, which in my machine is S in., 
vivid, decrepitating sparks, Sin. to 10in. long, rush 
along the plate in a beantiful zig-zag form, attended 
by numerous ramifications in all directions. It is 
really the most beautiful experiment I have yet 
seca with these machines, and will well repay any- 
one the trouble he may have in trying it. 
strongly recommend it to your correspondent 
“H. B. T. S.,“ who occasionally writes on matters 
clectrical.—JOHN C. FRANK. 
[48089.]—Compensation Balance-Wheel.— 
This picce of mechanism, Which is used in watches 
as a guard agninst variation of temperature, is com- 
posed of brass and steel welded together (brass being 
outermost), and connected with the opposite ends 
of the spoke of the wheel (see Fig.). Little brass 


Amateur Work.” If the camera is required for 


my articles as they appear, and you will have no 
difticulty, if you can use a few tools. The next will 
If you should find any 
difficulty in any part, I shall be pleased to help you. 
—JAMES PARKINSON. 

48032.] — Zine Cylinders. — In reply to 
“* Adda,” if the cylinders are in good condition— 
t.e., smooth and not eaten into by the acid, scour 
them with sand and water until the metal is quite 
clear, then dip into acid, and the Hy will aces 
quite easily. If they ure eaten into holes you will 
never amalgamate them properly, aud will always 
give you trouble. The best time to amalgamate 
plates or cylinders, when they require if, is after you 
are done working the battery.— Tuos. J. O'CONNOR. 


[48057.] — Registering Bell-Gong. — “ P. 
M. G.” is advised to test a patent money till that 
sounds a gong. The money (say Id.) must be paid 
to make the signal. No signal can be made unless 
the coin first enters a locked-up till. The simal is 
made in the till, and it may be transmitted to b0ft. 
distance, and made to register in either or both 
places. As each person entering the room ar 
place the ld. in the till which makes the signal, 
there seems no need to register the takings. Un- 
locking the till, and counting the money, may give 
suficient security. The maker of these money tills 
is Mr. Symons, 2, George-street, Blacktriars-road, 
London, S.E. Some tills he has which give the 
change automatically ; requiring, for example, Is. 
to be put in to permit 6d. to be taken out from the 
lokalei till. Others eahibit the takings displayed 
in the order of eutry. No signal can be made 
except by the coin itself, whether it be in the act of 
euteriug or leaving the till. The whole is interest- 
ing to mechanics, apart from its value in preventing 
mistakes or fraud in places where money is taken. 
— II. C. 8. 

18070. Prospects in Western Australia. 
The chief products of the country are wheat, 
barley, oats, hay, potatoes, aud wine, though the 
com is sometimes destroyed by “red rust.“ The 
average yield of oats and barley is 10 to 20 bushels 
por nere. Gold has been found iu many parts of 
the country, but not in very payable quantities. 
Lead and copper exist in large quantities m the 
northern districts. ‘The pearl tishery is also engaged 
in. The export in pearls and pearl-shells in 1875 
was £65,000. In the sime year, horses to the value 
of £3,000 were exported to the Mauritius. Con- 
siderable quantities of gum, resin, sindalwood, and 
tortoise-shell are also exported. The finest and 
most salubrious in the world’? are the terms in 
which the climate is spoken of in the book I quote 
from. The annual mortality of the provinee since its 
occupation (1826) has not averaged more than 1 per 
cent. of the population. From the northern to the 
southern extremity the climate vanes considerably. 
The southern temperature is somewhat similar to 
England. but higher. The northern is higher still, 
but free from the moisture of tropical climates gene- 
rally. Snow is never seen, ial ice only curly in 
the moming. and in the depth of winter. Emigrants 
paving the full passage money, who are artisans, 
miners, ke., receive a grant of land of the value of 
£20, under conditions as to cultivation aud staying 
in the colony a certain number of years. Don't 
know whether it refers to this colony, but it 
does to South Australia, Victoria, and Queens- 
land. Abridged from the “ Australian Handbook," 
Gordon and Gotch, London. — GIRDLESTONE 
WRIGHT. 

4872. Induction Coils, &c.—I do not 
think that the primary wire is loug enough : I should 
have put on four layers at least. The secondary wire 
isnot properly insulated, and I should think that you 
have too many lavers. If I were you, I should 
make another bobbin, and put on three layers of 
IN wire: pour over it some gool shellac, vartush, 
when dry. pive a coat Of puramn wax, into which 
Inne resin has been added: when set, wind on a 
layer of thin twine, well varnish, aud put on one 
wide to get hard: then wind the seeondary very 
sharp look-out fur cracks in the 


screws are placed at intervals on the rim for the 
purpose of tiniug it. On a rise of temperature 
the steel spoke expands, causing the half-mius to 
become more curved, and thus compelling the small 
weights to approach the axis. II, now, the centre 
of oscillation is as much moved in as it is moved 
out, it will remain in exactly the sime position, and 
the elasticity of the hair-spring will have the same 
amount of resistance to overcome.—JOHN BULL. 


[48085.] — Rosin for Violin Bows. — Otto. in 
his Treatise on the Violin.“ in the edition pub- 
lished 1828. says: * Put a pound of Venetian tur- 
pentine into a new earthen pot: add some water 
to it. and let it boil for two or three hours over a 
slow tire. As the turpentine rises to the surface. 
cold water must be kept ready to pour in whenever 
it threatens to run over. And even if no such ten- 
deucy appears, water must be udded from time to 
time: otherwise the turpentine will be boiled too 
much and become burnt. The sign that it has 
boiled sutticiently is when a drop, which has been 
allowed to cool on a plate. rubs clear between the 
fingers without sticking. When it is so fur ready, 
pour it into cold water, and work it well through 
the hands, so as to express the water which it has 
taken up in boiling. When quite cold, break it 
into little picces: and in the summer let the sun 
extract the remaining moisture, until it becomes 
perfectly transparent. In the winter, it must be 
put into a porcelain vessel in the oven—not #0 hot 
as to fry it, but only so warm that the water con- 
tained In it may he gently evaporated. In this 
manner beautiful and clear rosin is obtaiued. 
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Mangin, in his Manuel du Luthier.” page 138, 
says: “t Behold the secret, which is nothing. Melt 
some common rosin in a new-glazed carthen pot 
over a moderate coal fire, and as it dissolves tilter it 
through a rather course new linen cloth into a 
second pot of the same kind as the other, taking 
care to keep it near the tire; afterwards pour the 
rosin into little rolls of paper, or make it up into 
tablets for use.” — Wak. 


(48091.]—L. B. & S. C. Engines.—No. 28. 
Istirld. is four-wheeled coupled wing- tank, used 
for passenger traffic. —ALARIC. 


18091. L. B. & S. C. Engines. — The names 
and numbers of the engines asked for, are as 
follows: — Mayfield, 23; Brambletye, 21: Rother- 
field. 25; Harttield, 26: Uektield, 27: aud Isfield, 
28. They are four- coupled tank- engines, stand at 
Brighton, aud ure uscd for local passenger traffic. 
—NPIKE. 

{[48092.]—The Properties of the Number 
Nine.—Any number may be represcuted by a, + 
10% + 10%, + 10% + ete. + 10%, Where day, a1, U, dy 
s.. An are the digits beginning at the units place. 
The sum of the digits is, thercfure, % ＋ ay + da + 
a, + ete. + ana. Subtracting this from the uumber, wo 
have: 9a, + 9% + 0900, 4+ ete. + (10, — 1) aa, 
which is clearly divisible by 9. Thus, in the 
example proposed by Tiro Tironum,” 693442 = 
2 + 40 4710 4 4 10 354 10 54109-6. The 
sum of the dimts=2+444434 54 6 . 
Subtracting we have—9 471990 479909349009 + 4 
+ 90999 6, which is. of course, a multiple of 9. 
Generally in any seule of notation, if the radix of 
the scale is „, the difference between ony number 
nnd the sum of its digits is divisible by z — 1.— 
HEISUS. 


18099.] Model Locomotive Boilers. Lour 
firebox and tubes are too small. The inside box 
should not be less than 3in. long and 2in. broad, and 
the tubes not less than din. diameter, and five or six 
of them, or three žin. tubes. The lamp should have 
five or six wicks, fin. diameter, placed in a flat box, 
about 3in. by Jin. and din. deep, which would re- 
present the ash-pan, the air being admitted round 
the sides and through two din. tubes, which puss 
through the middle of the wick-holder. The supply 
of spints should be carried in a reservoir placed 
a little above the lamp, and through the middle of 
this is a tube about 2in. diameter, filled with 
cottton aud connected to the lamp under firebox, as 
sketch. The wick in the tube being lower than the 


spirits, it causes a coutinual flow to the lamp. The 
cause of failure in these small model boilers is in- 
sufficient draught and heating surface. The best 
way to get these necessary qualitics is to use a few 
large tubes, leaving about din. between each. The 
draught will be improved if the exhaust steam is 
turned up the chimney. If the gauge of vour 
driving Wheels will allow a boiler more than 2bin. 
diameter, and you intend to make a new one, leave 
as little space as possible between the boiler and 
wheels.—E. L. P. 


[48101.] — Westinghouse Brake.—If yonr 
correspondent * Me. K.“ will refer to Vol. XXXII., 

. 118, he will find that two years ago I gave an 
illustration aud description of Stroudlvy’s air brake 
regulator, as in use on the Brighton Comyaxuny's 
enyines.—CLEMENT E. STRETTON. 

(48105.J—M.R. Engines.—I cannot tell you 
how many engines the M.R. Company have got 
over 2,000 ; but there are not more than 25. They 
are all small four-wheeled saddle-tanks. They are 
numbered any way; they don't follow each other. 
The M.R. Company lets them out on hire to 
colliery companies. 201—205 are built by Sharp, 
Stewart, aud Co., Manchester. They ure side-tank 
six-coupled engines: I cannot give you dimensions. 
saddle-tank, outside 


1322 is a four-wheeled 
eylinders; 1926 is a six-coupled saddle-tauk, 
inside cylinders; both of them are built by 


Manning and Wardle, of Leeds. Perhaps some 
other kind reader of the E. M.“ will give us more 
particulars of tus class of engines, and oblige— 
CAMOMILE. 

[48108.}— Spongy Iron Filters. — Spongy 
iron is described by Professor Bischoff as metalhe 
iron which has ben reduced from the oxide without 


fusion. I bought a spongy-iron filter some vears 
since; but finding it impossible to keep it in order, I 
gave it to a scientific friend, who found it as utterly 
useless as I had done. The filtering material is as 
course as gravel, but the rapidity with which the 
water passes into the lower chamber is regulated by 
a small glass tube. The Grand Junction Water 
Company tried a bed of spongy iron ; but, I believe, 
the constant clogging up soon caused ther to dis- 
continue its use. Silicated carbon filters have all 
the advantages of spongy iron without the draw- 
back of clogging. IJ like them for many reasons 
better, the water being perfectly atcrated when 
passed through sihcated carbon. While the filtrate 
through spongy iron has always a flat, metallic taste. 
N. F. G. 


48109. Zinc. — In reply to Ignoramus,““ use 
soft solder, and Baker’s preparation for the flux. 
Rosin does not work well with zine. If the above 
flux cannot be procured, get some spirits of salts 
(mur. acid), aud dissolve in it as much zine as it 
will take up. Dilute with water before using.— 
Tuos. J. O'CONNOR. 


[48113.]—Knees of Trousers.—A, plain yellow 
pine or mahogany deal; B, a piece of liu. lath 
sercwed securely to A, with another piece hinged 


to it. and secured at the other end by a thumb- 
screw ; C, the same as B, but only left loose, and 
is intended to slide in a hole at each side of the 
board; D isa strap by means of which C is drawn 
tight, and thus it makes the trousers quite tight.— 
W. P. Dixon. 


[48118.]—Electro-plating.—The proper way is 
to have, say, 10 quart Bunsens, or equivalent 
strength of current: it should be plated direct, 
without mercury or anything else; it must be 
covered all over with a tilm of metal the instant it 
is placed in solution. Otherwise it must first be 
eoppered in a solution of the cyanide of copper aud 
potash (Cu xK Cy); the sulphate of copper solu- 
tion attacks the metals lead, zine, Ke. To deepen 
the colour of gilding, use your solution hotter, and 
have more current; don't use copper.—GIRDLE- 
STONE WRIGHT. 


[18119.]—Legal.—The minority of women ceascs 
at the beginning of the day preceding the 21st 
anniversary of their birth, but they may couseut to 
their marnage at 12, aud, with the sanction of the 
Court, make a valid marriage settlement at 17 
years of age (40 and 41 Vict., o. 18, s. 19).—Jos. 
F. Tuomrson. 


[48123.] — Reed Organ. — If you are really 
building a 3k row instrument without first deciding 
what reeds to use, and how to use them, you are 
surely very unwise, to say the least. As it is to be 
exhaust bellows, no plan you are likely to arrange 
will beat the ordinary tubeboard and reeds of the 
American organ ; as one or more of the best French 
makers have tried and abandoned the harmonium 
reed on suction. 3, or 4 rows are easily arranged 
ou the American organ style, and can be procured 
complete, as far as the pan is concerned ; but all 
are prepared to act wider the keyboard, although 
the puu can be reversed and placed on top if so 
preferred, but with doubtful advantage aud the 
certainty of extra work. The channel in the har- 
monium is a most important part; but if you mount 
harmonium reeds on suction, you alter the condi- 
tion of things altogether, and voicing the reeds be- 
comes a necessity, if you wish to make a musical 
instrument. If you decide on harmonium reeds 
you had better adopt the pipe-organ style of 
soundboard, i.e., Wit channels running the full 
length of your arrangement (back to front) over 
which the reeds could be screwed, in separate 
registers ; euch channel having a pallet-hole about 
bin. long; and as you want your pan above the 
keys, cach pallet to have a pull-down, so you 
would want no stickers. I do uot think this 
arrangement would equal either the ordinary har- 
monium style or American organ—at least not in the 
hauds of an amateur. However, if you have not 
begun, I should be pleased to send a sketch, if you 
state precisely what you want.—JOINER. 


[48123.]—Reed Organ.—lIf E. J. L.” has not 
yet started on his reed organ it is to be hoped that 
he will wait until he clearly sees his way. There 
is no reason why he should not work harmonium 
reeds by means of suction; but there is no advan- 
tage whatever in doing it; and, considering what 
harmonium reeds are, some difficulty in achieving 
a satisfactory result. Let him retlect that with 


suction he can never, when actually playing, get 
more than atmospheric pressure on his harmonium 
reeds, while they are made to stand much higher 
ressures ; in fact, to have wind forced past them. 
Lo get good results, then, it will be necessary to 
thin them down; and if he does not want a mere 
copy of the old seraphine with the wind-course 
reversed, it will still be necessary to put each reed 
on its own channel, or else put them in tubes like 
the American organ. If I recollect, I have already 
answered similur questions to this; and now for 
brevity I will repeat that those who wish to make 
reed organs should determine which style they will 
adopt. There is the harmonium with its channels 
and pressure wind; and the American organ with 
its tubes aud exhaust wind. I don't pretend to 
know whether any of your readers can or cannot 
improve on those arrangements; but you will perhaps 
allow me to advise them to stick to one or the 
other. The man who can really produce a suc- 
cessful result by a © cross’? between the two will 
not need to ask questions. I would recommend 
“E.J. L.” to read what has appeared before— 
oven in recent volumes. Iam not quite clear how 
he would work pallets above the keys when the 
wind is see (I mean with harmonium reeds) : 
but no doubt he has it all drawn out and measured 
off. —Oruanon. 


[48123.]—Reed Organ.—In the answer to this 
query I notice a mistake in one word. Instead of 
“two stops to subdue the power of the diapason 
and principal in the base?” it should be “bass.” 
—G. FRYER. 

Fev idea Engines.—No. 8 is an Sft. 
single cylinders, 18 by 28; Nos. 26 and 31 are 
oft, Gin., coupled in front, cylinders 17 by 24; 212 
has driving and trailing-wheels Ef t. Gin., cylinders, 
17) by 26; 251 driving and trailing-wheels Git. tin., 
cylinders, 17 by 24: 284, driving and trailing- 
wheels 6ft. Gin., cylinders, 17 by 24; 625 is u 
trailing bogie-tank engine, leading aud driving- 
Wheels oft. Gin., cylinders, 17 by 24.—ALaRic. 


[48124.]—G.N. Engines.—I will give youa few 
of the principal dimensions, &e., of the following 
engines: Nos. 8, 402, and 284, No. 8 is an bft. lin. 
single wheel, outside cylinder, express engine, 
cylinders ISin. by 28in., designed by Mr. Stirling, 
and in collision at Arlsey on the 23rd of December, 
1876. No, 502 is oft. Gin., four coupled engine, aud 
designed by Mr. Stirling. No. 281 is a ort. Gin. 
four-coupled express engine, and also designed by 
Mr. Stirling.— PHAETON. 


po A: N. Engines.—No. 8 is an 8-footer, 
cylinders I8 by 26. It was built, I think, in 1871. Nos. 
212 and 284 are t-coupled express passenger engines, 
cylinders 17} by 26, driving and tratling-wheels 
6ft. Tin. The former was built at Doncaster in 
1881, the latter by the Avonside Co., iu 1868. No. 
502 is a mixed traffie-eugine, built by Sharp, 
Stewart and Co, in 1870, leading and driving- 
wheels (coupled) oft. 6in., cylinders 174 by 24. No. 
625 is a bogie tank-engine, built in 1878, cylinders 
172 by 24, leading aud = driving-wheels aft. Gin. 
dia, No. 385 is a G-coupled goods-eugine. The 
wheels are 5ft. in dia. Sketches of the 8 and 
284 classes have appeared in the“ E. M.,“ but I 
cannot give the exact volume, as I have not got 
them to hand at present; but it is between Vols. 
AXAVII.—IX.—METEOR. 


[48125.]—Electric Bell.—The end of the wire 
of the upper bobbin should be connected with the 
screw Which supports the armature, and the end of 
the wire of the loses bobbin should be connected 
with one of the binding-screws, the other binding- 
screw being connected with the stud which holds 
the coutuct-breaker. Care, however, should be 
taken that the armature is properly adjusted. The 
bell should be firmly fixed, and the hammer pressed 
against it. Whilst in this position, adjust the 
bobbins to about the thickness of a card trom the 
armuture; allow the hammer to fall back again 
into its place, and carefully adjust the contact- 
screw until it presses gently against the contact- 
breaker. I think if you follow these directions you 
will succeed ; for, although your wires may be pro- 
perly connected up, it is necessary that the working 
parts should be udjusted to a nicety.—E. A. Lonu- 
STAFF. 


[48126.]—Electro-Deposition.—‘‘ Os's reply 
came rather inopportune, as I have already gone to 
some little expense in obtaining guttapercha and 
Grove’s cells. I was not aware that guttapercha 
was soluble in cold eyamde, but had followed the 
directions found on p. 213 of Spon's Workshop 
Receipts,” which said that ** Cold electro-silvering 
baths .. . are contained in large rectangular wooden 
trough lined with guttapercha.” Of course, I did 
not intend to use a hot solution in my trough, 
which would speedily loosen my guttapercha ; be- 
sides, isn’t guttapercha used as moulds in electro- 
typing? Would not the cyanide dissolve exposed 
warts and spoil the mould, besides polluting the 
Path? However, if guttapercha positively will not 
do, will Os“ tell me what will? Shall I pitch it 
with asphulte’ If so. what is the process, or is 
asphulte soluble in hydrocyanic acid? I don't 
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understand why a Grove's battery will not do. Isn’t 
it as constant, and much stronger thau a Buuscn's 
which is often used?’ If not, could not I use one 
cell for a certain time and then put on the other, or 
else strengthen the acid solution, when it requires 
renovating. Of course, if necessary, I can make a 
Daniell cell, but should like to utilise my Grove's 
cells if possible. With regard to the brass reds, I 
had intended (iu following out Spon's directions) to 
have two brass rods running round the sides of the 
vessel one above the other, one for positive and one 
for negative, the brass bars for Supporting, with room 
between for the brass stair-rod to he across on the 
lower one, without touching the higher, on which 
were suspended the articles to be plated, the anodes 
being supported on a brass rod lying across the 
trough, and resting on the upper wire. If, how- 
ever, two simple reds lying across the trough from 
end to end, and joined to the battery, will do so 
much the better, though I could only havea few 
things in ata time. 1 have read the letters you 
referred to, but could find nothing touching the 
present question, save the construction of a Daniell 
cell with which I was ulready acquainted.—By- 
STANDER. 


[48129.]—Steam-Boiler Manhole-Doors.— At 
the works where I am employed we use indiarubber 
joints for manhole doors, putting a strip of brown 
paper, same size and shape as rubber, between it 
and the boiler. The joint adheres to the door, and 
when door is loosened leaves boiler quite freely, 
without injuring the rubber. When putting door 
on again just pick off old paper and put on a new 
strip. The rubber lasts a lone time; wet paper to 
make it lie flat on joint. We use the paper with all 
joints which have to be disjointed occasionally, such 
as cylinder covers, &c.—ScotcH WORKING ME- 
CHANIC. 

[48129.]—Steam - Boilers.—‘‘ Steam User's” 
query is too indlefinite to give information upon. 

e states the boilers are at two pits, but fed with 
the same water. Is it water from the mine? Is 
water for both boilers drawn from the same source 
ut the same point? Is feed-water at one or both 
boilers heated ; if so, how is it heated? Sometimes 
water from a hot well, or from a heater in which 
exhaust steam from engine mixes with the water 
will cause corrosion, and sometimes forcign matter 
will mysteriously find its way into a boiler, cause 
corrosion, Which, although inactive after the cor- 
rosive matter has expeuded itself, would lead an 
unwary steam-user to think it was bad water. To 
hold the corrosion in check, be sure no grease, or 
mineral oils in particular, b> allowed to enter the 
boiler, and try about 21b. of common washing soda, 
daily dissolved and passed into boilcr with feed- 
water. If Steam User” will state full working 
conditions, I may be in a better position to advise. 
— BoswELL. 


. Steam-Boiler Manhole-Doors.— 
Steam User” does not say what kind of joint it is. 
Is it a rough joint (inside door), or is it a faced 
joint? My experience goes to show that it is not 
worth while or risk to find out what will stand 
twice, as the joint failing would necessitate blowing 
the boiler down, and cost more than several times 
making. The only material I know of used twice 
with safety is lead wire or lead rings, and these 
are only used for good faced joints, and even this 
will not always stand.— BOSWELL. 


e of Engines. — On the 
L. B. and S. C. R. passenger engines, the boilers 
and wheels are paiuted yellow, aud the tires black, 
the tenders ure the sume. The frames ure choco- 
late colour. The lines on the boiler, tender, &c.. 
are broad stripes of green, lined with red and 
white. The frames have black lines. On the 
goods engines, the boilers, wheels, tender, and 
Trames are green, and are picked out with black 
uud red.—SrIKE. 


(48132.]—Bacteria in Beer.—To Mn. W. A. 
Tilous. My own observations of “ stout’? contirm 
those of Observer.“ that this beverage is always 
unusually rich in the vanous bacterial forms, much 
more so than ules. But free us Buss’? (to which 
I am very partial) is of bacteria, I have never 
examined a sample without finding them more or 
less numerous. It is the sume with all waters ex- 

sed to the atmosphere, particularly so just now from 
decaying vegetation flying about. But to see bacteria 
iu perfection, and to learn how little pathological 
significance they have, unless in special mediums, 
and stout and ales as usually dispeused by the pub- 
lican are not these mediums, try fermented milk, 
or milk-beer, and especially the richer cheeses while 
ripening. The cheese ferments belong to the 
bacteria family. As to the spherical forms 
t Observer” alludes to, they are probably the 
young spores of torule or yeast. The reproduction 
of these organisms by * bud in a fhud medium 
containing ull the necessary elements for healthy 
development. is ouly one phase of their mercase. 
They i net bad indefinitely > but after this form 
of reproduction has reached a eertain stage it stops, 
and the protoplasm resolves into spores. rarely less 
than four, and there may be more than can be 
counted. The spores develop in the parent suc till 


the sac is burst, and they are free. 
they are very minute, uud more round than oval. 


An hour's observation of any of the foreign pressed 
yeasts in a fresh state, in pure water, under a high 


power and fine light, will show in parts what I 
mean. 
far there is not enough food for the cells to 1 
duce by this form of free cell formation, and the 
protoplasm, instead of developing into healthy 
spores, is disaggregated, and escapes from the sue 
as bacteria. A fine instance of this sort of bacteria, 
from fungoid cells arrested in development, will be 
seen in the zoosporangia of the salmon fungus, 
Saprolegnia, if a bit of dead fish from where the 
fungus is seen is put in water for a day or so. 
Zoospores are not formed in the sporangia after the 
death of the fish, and the protoplasm may be seen 
under a low power to escape in a cloud of bacteria. 
(It escapes in another and more deadly way to 
healthy tish than as zoospores or bactena, but at 
present I have no time to state it.) The rod-like 
forms, which “Observer?” thinks are the factors of 
putrid fermentation in beer. as without doubt they 
are, are componeuts of the starved and disiggregated 


protoplasm of the yeast-cells, or they have their 


origin in the non-coagulated albuminoids. That 
they are in the nir is beyond doubt, but the acrial 
forms are powerless in properly sacchurated aud 
salinated beers, us usually sold and protccted.—W. 
A. Tnuous. 


48134. Water Snail.—To ‘‘ Scotch Work- 
ing Mechanic,“ or others.— I do not even know 
What u water snail is, never having heard or scen 
the name before. — Scorcn Working MECHANIC. 


[t5137.]— Barker's Mill. — Experiments cou- 
ducted in Frunce lead to the conclusion that, pro- 
perly constructed, these machines give from 70 to 78 

ver cent. of the power of the water—sauy 4; and 
let w equal volume of water expressed in lb. per 
minute, H height of fall, and p horse-power; then 
= (8 w H) / (53000 x 4). In making one, the 
branches in which the oritices are should not be 
straight, as generally seen in tovs, but should, by a 
gentle curvature from where they leave vertical 
tube to the point, change the vertical movement of 
the water gradually to a horizontal one, thus avoid- 
ing u great loss of force in changing the direction 
abruptly. They should also be curved the other 
way: I mean that their plan in a drawing would 
not. be straight, but curved lines, convex side going 
first when machine is revolving. The reason is, 
when straight out, like radii of a circle, u consider- 
able amount of the power of machine is absorbed, 
giving the water a circular motion, whereas, when 
woperly curved, the water flows nearly in a straight 
line. am unable to heip you further iu your 
query.—Scorcu Working MECHANIC. 

[18140.]—Coil.—No.—H. STOOKE. 


[48145.]—Cleaning Morocco Leather.—If you 
are not particular about colour, the following simple 
receipt you will find answer your purpose admim- 
bly: the yelk of two eggs, white of one, one table- 
spoonful of gin and sugar, add a little ivory black ; 
this will produce a fine black; use as ordinary 
blacking.—JaMES PARKINSON. 


[48145.] — Cleaning Morocco Leather. — 
Strain leather well over a board and scour with stiff 
brush, using tepid water and soft soap, made 
slightly acid, as follows: get a peunyworth of 
oxalic acid, and use a fourth of it only, dissolve in 
two quarts of water—if it is any stronger it might 
take colour out; when done unstrain leather and 
dry in a cool place; do not saturate leather, but 
keep board on incline, when dry, rub a little oil 
slightly over surface with rug. E. MARTIN. 


[48147.]—Fixing Fretwork.—If you use the 
best glue it should adhere firmnly ; but why not 
remove the polish where the work has to be secured, 
say in one or two places, and then you will have no 
difficulty ¢—JamMEs PARKINSON. 


18148. —Harmonium Couplers.—Does your 
correspondent B. J. T.“ mean octave or manual 
couplers, or both; aud what does he mean by ask- 
ing what reeds ure suitable for atwo-manual which 
he has nearly completed? Surely he cannot have 
built an instrument without determining what reeds 
he intends to use. Each manual should, almost as 
a matter of course, have a loft.. an Nft.. a 4ft., and 
half of Sft. ; but private taste must settle whether 
one of the 4ft. should be a small scale Sit., and one 
of the half rows a 32ft. The question is the cha- 
racter of the voicing, B. J. T.” will see that no 
one can tell him how to arrauge his couplers with- 
out knowing what his manuals are like, and what 
he wauts.—ORGANON, = 


[48148.] Harmonium Coupler, &c.—The fol- 
lowing specification of an harmonium containing 
two manuals of 3! rows each would, no doubt, pro- 
duce a sufficient variety of tone:—Upper manual, 
stops: Treble, dulciann, Sft. soft: hautboy, Sft. reedy ; 
flute, 4ft.: piccolo, 2ft. Bass stops: Diapason, Sft. 
soft; bassoon, Xft. reedy: principal, 4ft. The selec- 
tion of the reeds for the lower manual, providing 
there are no separate pedal reeds, aud that the 
peduls were merely required to bring down the keys 


At this stage 


Where the brewer curries attenuation too 


of the manual, would be as follows :—Lower mammal 
stops, treble: Clarinette, loft. reedy: baritone, 
lort.. voiced soft: flute, Sft., round quality of time: 
celeste, Sft. Buss stops: Bourdoun, lofi.: violin. 
cello, loft. reedy; diapason, Sft., voiced less sott 
than that of upper manual. Two couplers will be 
required, viz., a manual coupler and a pedal 
coupler. The construction of both couplers has 
heen explained in back volumes. For instruments 
constructed on the suction principle, the manual 
coupler, as explained by Joiner“ on p. 219 of the 
last volume, is as simple a coupler as I kuow of.— 
G. FRYER. 

[48150.J—Zine Castings. — These should be 
made in ordinary moulder’s sand. If plaster of 
Paris is used, it should be mixed with about half its 
bulk of saud, and, after setting slowly, dried, the 
zine being poured whilst it is warm. If auy free 
moisture is left in the plaster, it is certain to cause 
bubbles and unsound castings.—] Hos. FLETCHER, 
Museum-street, Warrington. 


(48153.]—Removing Stains from Marble.— 
Try chloride of lime, applied like paste, and allowed 
to remain on about 12 hours, or potash and lime 
used in same way, or all three articles used to- 
gether; if that dues not remove stain, nothing else 
will. When writing on marble and some kind of 
stones, never use Luseed oil (pure), but thin with 
small quantity of ‘boiled oil’? and turps, as the 
oil always runs. As to smearing the marble all 
over, and then rubbing the waste off, writing asa 
professional, it is only done by those people who 
are aptly described as ta man from London,” asa 
good job can never be done in that style; the sur- 
face of the marble is prepared with size rubbed 
over it. — WALLINGTON. 


[48157.]—Gas from Petroleum. — If this is re- 
quired for lighting purposes, nothing except gaso- 
hue is any use, aml a mechanical blower giving a 
steady pressure isa necessity. Gasoline is difficult 
to obtain in many places, as, owing to its explosive 
nature, railway companies will only carry it by 
special agreement. As to cost, the item of carnage 
and other incidental expenses cause great vanatiou, 
but it may be taken as a rule that about four gal- 
lons equal I. Obo cubic feet of average gas. There is 
no rule as to size of generator, but if too small it 
rapidly cools by evaporation of the gasoline, and the 
gasoline varies considerably. The larger it is the 
more uniform the gas obtained. —T HOS. FLETCHER, 


Museum-street, Warrington. 


(418159. — A Water Question. — Replace % 
vour old iron pipe with lead. No doubt it is cor- 
roded, and the flow of the water ut one time forces 
the loose pieces of oxide intoa mass, preventing free 
assage; at another time loosening it, and allow a 
little better passage, thus causing the intermittent 
action. This is a common experience with inn 
pipes, Which will uot last more than from 10 to l» 
years with hard water, and if they are also subject 
to external corrosion, certain soils destroy them m 
tive years. I can show pieces of iron pipe eaten 
quite through by corrosiou.—M. F. 


[48166.]—Income-Tax.—Claim for three years. 
The forms for application, as well as for the needful 
certificates, vou can get from the local surveyor of 
Queen's taxes, who will also give any required in- 
formation.—M. F. 

— 2 


48173. Locomotives. TO Mr. TRATMAN.— 
I should be very glad to afford Mr. Tratmam any in- 
formation he may desire by giving sketches. Will Mr. 
Tratman state one or two engines of which he 
requires sketches? I refer to the engines in my 
answer to query 47979, in the E. M.“ of Sept. 
22nd. T cannot give sketches of the tank-engilies 
798, 695, and 204.—METEOR. 


45176.) —Platinotype Printing. To 
e LI.B.A.”—The Platinotype Company issue u 
prospectus containing all essential particulars. II 
you advertise your address I will send vou that of 
the Platinotype Company. Captain Abney gives a 
short account in Ins Instructions for Fhoto- 
graphy.” The advantages of the system are sim- 
plieity, permanency, and the beautirul Indian ik 
tint of the shades, which do not shine like the 
silver prints. It is very easy to manipulate, and u 
over-priuted, you have simply to cool the develop- 
ing solution to correct it. Unless too far gouwe, l 
can always succeed iu that way.—C. J. R. 
Ventnor. 


[48176.J}—Platinotype Printing. — I suppo 
you are aware this process is patent, and yeu would 
require a license from the Plativotype Printing 
Company, Which is obtained for the small fee of 
28. Gd. per year. You will obtain all the necessity 
information desired by writing for a circular. The 
prints produced by this preeess ara exceedingly 
beautiful, and are considered far more permaue nt 
than silver prints. The paper is flouted for a short 
tune ou a solution of nitrate of silver, aud then 
dried. The paper then receives a coating of the 
following solution: double oxalate of potassium and 
iron, together with a solution of chiuro-platimite of 
potassium, When dry, the paper is exposed under 
the negative in the ordinary way, and a fecble image, 
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due to the nitrate of silver, is produced. The prints 
are then developed until they appear in full force, 
and tixed with hyposulphite of sudu.—James Par- 
KINSON. 


[48177.J]—French-Polishing.—The best filling, 
to my mind, is tallow, well washed in several hot 
waters: but for different kinds of wood, und also 
tor different qualities of the same wood, you must 
add plister-of-Paris and colouring matter. A 
plain, simple, stopping is plaster-of-Puris and 
water; but ii LI. B. A.“ wishes to make a good 
job of any Freuch-polishing, I would direct his 
attention to two capital articles on the subject, 
which appeared in Vol. XXXII., pp. 175. 227. 
They are really worth the whole price of the 
volume to anyoue who wishes to learn Freuch- 
pohshing.—Ntwy. Dor. 


18177.] — French-Polishing.— Fill up with 
plaster of Paris; then rub all over the work with 
mahogany stain, which must be same tint as the 
wood. This will colour the plaster of Paris; when 
dry, it will be ready for polishing; if this is done 
in a workmnanlike manner, you will not be able to 
see the plaster of Paris. Or use Wheeler's Ameri- 
can Wood-filler.”? obtained from Messrs. Fordham 
and Sons, Curtnin-road, London. Full directions 
are given with each tin for tilling nail-holes, loose 
knots, Xe. Make a paste of plaster-of-Paris and 
the inahogany stain, Let the paste be a little darker 
than the wood, as it will be lighter when dry.— 
JAMES PARKINSON. 


{4s184.]—Leather Bellows for Camera.— 
You will never be able to make satisfactory bellows 
without using two plics of material aud cardboard. 
The operation is simple cnough. Why uot make 
something substantial, aud then it will last the 
camera out? I have tried all sorts of methods, but 
cannot obtain anything to give satisfaction without 
the two plies of material and cardboard. If you 
should desire to make one as above, I shall have 
pleasure in sending sketeh of parallel and conical 
forms.—JAMES PARKINSON. 


[in1S7.]—Glue or Paste for Skins.—Get a 
pound of rye flour, put it in a basin, and pour 
enough boiling water to make a stiff paste. It must 
be made almost as stiff as ordinary dough for pud- 
dings, but not quite. Stir, aud beat up well with a 
stick tor three or four minutes, then cover up, and 
put by for two days before using, when it will be 
much softer and will stick better. Spread thinly 
and evenly on back of skin with a stiff brush or pad; 
this will stick firmly and will not crack.—kE. 
MARTIN. 


[45190.1—Boiler.—A friend once told me that 
when working a leaky boiler in India, away from 
any means of repair, his engineer used daily to put 
in a bushel of potatoes, which, when boiled to a 
pulp, had the required cffect—stopping up the 
craucks.—C, J. B. F. 

F-48190.) — Boiler. — It would be foolishuess to 
attempt to put anything in boiler to stop leakage, 
us, When working, the fractured parts ure con— 
tiuually in motion, stretching and crushing, so that 
nothing would adhere. The fracture has probably 
been caused by excessive amount of deposit in 
boiler; externally fired egg-end boilers should 
never work more than two or three weeks without 
cleaning | caulking alone will not do much in this 
case. Fully describe fractures, and I will advise 
best mode of repairs. Always avoid bolted patches. 
— BOsweELL. 


[28198.1—Small Brass Castings.—The sand 
should be dump enough to adhcre together without 
sticking to the fingers, and the patterns should be 
dusted over with either burnt sand or finely-pow- 
dered rosin, the sume being used also to make the 
two faces of the sand part. The best thing to do is 
to get permission to watch an iron or brass moulder 
for u few nunutes. This will teach more than half 
a dozen bucks. If Amateur Engineer” is any- 
where near, I could show lim all he needs to know 
in five miuutes.— 11108. FLETCHER, Museum-street, 
Warrington. 


THE quantity of gas used in London last year, 
according to the analysis of the London gas com- 
panies’ accounts, prepared by Mr. John Field, was, 
in round numbers, 20,230,000,000 cubic feet—which 
is equal to a bulk of one mile square by 720ft. high, 
aud its cost to the public was £2,911,000. 


Ix a paper read before the Academy of Sciences, 


Paris. on marsh fevers, by M. d'Abbadie, the author 


says that immunity from such fevers in bad 
Ethiopian regions is often secured by sulphur funi- 
gation on the naked body. Iu Sicily the workmen 
in sulphur mines on low ground suffer much less 
from mtermitteut fever thau the rest of the popula- 
tion. In Grecee—M. Fouqué has shown—a once 
tourishing town of 40.000 inhabitants, Zephyria, 
haa been almost utterly depopulated through marsh 
fever; and its decadence has corresponded to a 
transference of sulphur mining operations to the 
east, so that tlie suiphnr emanations are prevented 
by a mountuin mass from reaching the site of the 
town. 
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The numbers and titles of queries which remain unan- 


swere l for five weeks are inserted in this list, and if still 
unanswered are repeated four wierks afterwards, 
eur readers will look over the list and send what mforantvion 
they can yor the benefit of their elow contributors, 


Wee trast 


Since our last, Carstairs hus replied to 20864, 30246. 


Barrel Piano, p. 528. 
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QUERIES. 


18202. — Shive- Making Machine.—Will some 
obliging correspondent deseribe a machine for making 
wood bungs, und show how the bung is cut out of the 
board, and how the bevel is given to it —SIUIVE. 


49203.. — Fishing - Tackle.—Wonld any reader 
oblige me with the following information -I wish to 
know how to soften bone for making minnows for fishing 
tackle? Also, how to make varnish of shoemaker's rosin 
for lapping rings of a fishing-rod ? Also, how to bronze 
ferrules of fishing-rod . —IIUG TIN Haun. 


{48204.1—-Legal.—Will Mr. Wetherticld inform ine if 
Į can sella t specifie ” ointinent—not being a chemist or 
druggist—and 1f so, must [ use the Governinent stump on 
each pot or box? And also take out a license to sell 
patent medicine ? I notice your reply to No. 45027, but 
do not know whether it applies to my case; because when 
I lived in the country, I knew a hairdresser who sold and 
advertised a“ Balm of Olea“ for the hair, and the 
Excise otticer tt dropped on to him ” to use the stamp,” 
and take out u“ license.“ — HR. C. 


18205. Tricycles.— Can any correspondent inform 
me what is the best size of driving-wheel for all-round 
work, not racing, for a rider of, say, 5ft. Gin. height? 
Also, whether there is any advantage in double-drivers, 
and the relative value of plain and ball bearings ?— 
Dick. 


[48206.'.—Legal.—S«ptember, 1851, I let a house in 
thorough repair toa tenant on a three years’ agreement. 
Junuary last he complained his study chimney smoked, 
stating he should leave the house when convenient to 
himselt—by letter denied me admission into the house, 
and refused to have anything done unless I agreed to 
compensate him for any inconvenience he might be put to 
by workmen. Without notice, on the 20th ult., he has 
removed his goods from the house. I have received a 
lawyer's letter offering the rent to Sept. 29th last, 
threatening if I do not cancel the agreement, and release 
his client, he will claim damages and expenses on his 
client’s behalf, und defend any future action for rent. 
Can I make hinm keep to his ugrecment, and has he any 
claim against ine? He hus purchased a house in the 
neighbourhved.-—-W. J. 


'48207.]— Legal.—To Mr. F. Wetnerrietp.—Kindly 
advise under these circumstances : A. the father; B. the 
daughter, who inherits the father’s property at his death 
by will and succession. Now B. is married to C., while 
the parent of B. is alive. The father, A., after the mar- 
riage, has the will altered in the wedded name of B. to 
have his property, &e., for her sole use, without seeking 
the consent of B.'s husband. One child is the result of 
the marriage. B.’s husband, C., dies before the child is 
of age. Can B., by law. will away any portion of her 
estate without the consent of her daughter, or suppose 
the daughter of B. should die before her mother, would 
the whole of the property revert to the family of the 
husband of B. at her death 7?—Rvstic. 


48208. —Legal.-TOo Mr. WzruznriEl.n.— Having 
signed several bills of sale (unregistered) which have 
been running during six years, and having paid all the 
principal and interest by instalments except 10s., which 
they refused to give me a receipt for, but charged as n 
tine, I now cannot get a receipt in full of all demands or 
the securities I signed returned to me, and they threaten 
to take my goods. Their account appears not to tally 
with mmy receipts, Which are given by one of the firm 
or their clerks, Am I compelled to lose my time 
taking my receipts to thun so that they may rectify their 
books ? How shall 1 proceed to get clear of them ?— 
Nemo Morvrarios Ossibes Horis Savi. 


(44200."— Regulating Boston Lever Watch.— 
Thavea Boston lever watch which gains about cight or 
ten minutes in twenty-four hours, and will not answer 
the regulator, I should thank any reader to kindly 
inform me how to proceed to alter the huir-spring.— 
AMATEUR, 


48210.) —Legal.— TO Me. Frrp. Weturrriven.—l 
should feel prateful for your advice as to the following: 
Seventeen years azo my father died intestate, having 
built houses on land bought for reer. My mother, having 


received all rents, und paid all bills during the 17 years, is | 


now dead, leaving a will bequeathing the property on 
trust to her children in equal shares. My eldest brother 
died some years before iny father, leaving one son lately 
come of age, who now lays claim to the property. Kindly 
say is his claim barrel by the Statute of Limitation, and 
is my mother's will valid: And if so, can I, as executor, 
sell the property as directed in the will, giving each party 
their share, und the buyer a satisfactory title /—J. Jones, 


(49211.]—Fret-Saw.—I have one of the cheap treadle 
machines without blower. Will someone kindly inform 
menon I can make and fix onc, giving full particulars ? 
—Fipes, 


{48212.'—Dynamo.—I have been for some months 
waiting for the information promised by“ Anglo Dane,” 
und in a letter from hun on p. 572, August 25th, he says, 
* I have built a dynamo which doer, and has done, use- 
ful work for more than nine months; ' but as for the 
particulars he promised, to the best of my knowledge, 
they have not been given. What I want is a machine to 
deposit copper at the rate of Nb. in 21 hours. I should be 
very much obliged to one who would give me full parti- 
culurs or reference to any published information that 
would enable me to make the same. In the Srisunnnr 
American Supplement, No. 161, there isa full description 
of a small hand machine, with working drawings. This 
machine is claimed to be equal to six or eight Bunsens. 
The machine partly described by G. Tolman in“ E. M.” 
of June 23, I should think would suit me, if I knew what 
size and length of wire to use to get the desired effect. I 
propose to drive it by a weight. KES ING. 


18213. — Leclanche Cells.—I have 2 doz. of these 
Which have become useless, How can I remake them up 
into cells not requiring a porous pot? Must I have new 
manganese ? Are the old porvus pots any use? How do 
I tix the manganese and broken carbon round the carbon 
clement -C. H. 


48214.) — Legal. — Will Mr. Wetherfield kindly 
advise on the following ?—A. dicd seven years ago, and 
by his will left £2,000 upon trust to his wife (who is still 
alive and receiving interest thereof from the amount in- 
vested in the funds), At her denth, testator desires the 
money to be equally divided amongst his three brothers 
or their assigns, Certain provisions are made in the will 
in case either brother should die before A., but as such 
did not happen, I omit the clauses. Two years ago one of 
A.’s three brothers died, leaving his wife sole executrix 
and his share to her. Should the first-named widow dir 
tirst, does a third share revert to the widow of testator’s 
brother, as the executors to the £2,000 contend that the 
brother who last. died could not will to his widow what he 
had never received, but that the share descends to her 
children. ZUJA. 


48215. —Legal.—- TO Mr. Wertnerririp.—RKindly 
give opinion upon the following :—A. obtains a loan 
frum B. upon part of household furniture, as per an in- 
ventory upon unregistered bill of sale. Sum advanced 
and interest repayable by instalments. Upon A. sizning 
hill of sale, B. has ready a promissory note for the 
amount of bill of sale 5 on demand, which A. also 
signs. A. subsequently hus, at three different periods, 
further advances, each time signing bill of sale, and 
also promissory note payable on demand. Firstly, what 
is the etfect of an unregistered bill of sale? Secondly, 
was A. right in signing the promissory notes pavable on 
demand in addition to bill of sale? The amount in all 
advanced exceeds £30. The instalments have been 
regularly paid by A. Doburrri. 


(48216. —Watch-Case Polishing.—I wish to re- 
polish plain silver watch-case which has worn dull and is 
slightly scratched. Have lathe. What materials 
required, and how applied -F. W. 


5b; -Ti “ Lockstitch,”” or some of 
“ours,” kindly give size and how many blades to put in 
fan to blow a full-sized smith’s hearth, and what size fly- 
wheel to drive it direct to answer as well a double-blast 
bellows ?—F aw. 


48218.) —Varnish.—I have some oak varnish, and 
find it dries too quickly. How can I make it less drying 
without reducing the brilliaucy I DxCORATOn. 


48219.) — Boiler-Setting.— Would any engineering 
reader tell me which is the 9885 way to set un ordinary 
two-tluc Lancashire boiler, 7ft. diameter, and 30ft. long: 
Please give all particulars as regards grate arca, width of 
flues, &c., and oblige a—Finer. 


'48220.]—Binocular Field-Glass. — Is exterior 
black polish on bms of these a japan or bronze! How 
are leather coverings cemented on evenly! What is 
meaning of twelve lenses and lines !- docs it refer to size 
of object-glusses - F. W. 


48221.) — Brush Machine.—Would “ E..“ or one 
of * ours ” who has bad practical working with the above 
kindly explain the following ?—I have lately been run- 
ning u six-light Krush machine for charging some areen- 
mulators (30 cells in series), I tind, however, that when 
the brushes press on the commutator with the force given 
them by their natural spring (i.e., without bending them 
at all}, they wear out su rapidly, that when the machine 
has been running three or tour hours the copper wears 
right through, und the extreme tips of the brushes con- 
sequently come olf, the part of the machine under the 
commutator being strewn with copper filings and dust. 
There was very Vittle sparking at the brushes when in 
action, so Tam inclined to think that the wearing away 
was entirely mechanical ; the commutator was also 
slightly oiled, and was quite smooth at starting. I then 
tried bending the brushes slightly, so as to make them 
press with from 4 to 4 their original pressure, This was 
very carefully done, so that there was still good contact 
everywhere. Now when the machine was driven at 900 
revs. per min., not the slightest trace of current could be 
obtained even when the machine wus short-circuited. It, 
however, the machine was rotated by hand at, say, from 
() to 100 revs. when short-circuited and broken, much 
flashing was obtained ; but when again driven faster, all 
indications of current stopped. Can anyone explain. 
E. C. R. 

48222.]— Legal. Can Mr. Wetherfield kindly aid in 
the following ‘—A widow has three sons and four 
duughters. She makes and signs a will ten years before 
she dies. Directly after her death another will is brousht 
furward ; this latter is written on paper in the baud- 
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writing of one of her daughters, signed and witnessed on 
the day of her death, and leaving the bulk of the pro- 
The executors (viz., two of the 
The other 
Can he, by placing the whole 
matter in the Vice-ChanceNor's hands, over-ride this will 
on the plea of an undue influence being used by the 
sisters, and also that his mother was not in a state to 
make a will in the last day of her life, having been 
seized with a mortal illness in the moming, so that he 
may obtain a fair distribution of the property trom the 
‘The first of the «above wills was 
made 30 years ago, and the latter 20 years ago. If the 
other members of the family declare total ignorance of 
the former will, will this destroy the objections aguinst 


perty to her daughters, 
sous und one daughter) enrry out this will. 
son is entirely lett out. 


Court of Chancery ? 


the latter one —Cic kn. 


48223.] — Irish Locomotives. — I should feel 
obliged tor the diinensions of the driving-wheels and cyls. 
of the following engines : G.N.R.—Those working the 
Fangh-a-Ballagh and 
the Leinster class, the latter with single driving-wheels 
(i. S. & W.R.— The mail engines 
Also, the 6ft. Gin. 
Xpress engines of the L. & N. W. R., which ure almost 
A 
to goods engines, the most powerful type on the G. S. & 


limited mail. M.:. W. R.— The 


7tt. dium., I think. 
with 6ft. Gin, four-coupled wheels. 


identical in appearance with those next proceeding, 


W.R., and on the L. & N.W.R.—Moce Lieur. 


f48224.1—Torches for Frocessions.—Can some 
friend tell me what sort of toreh ia generally used in pro- 
Are there any different from tow, which I 
Are there some made from 
information will be estecmed. — Guy 


cessions ? 
found very unsatisfactory ? 
pine? Any 
Fawkes. 


10225. — Rust from Gun-Barrels.— How can I 
best polish the inside of zun-barrels which are a little 
They are smooth 


rusty, the guns being alinust new! 
hores.— BREECHLOADER, 


48226. — Truss. — Will some reader inform me of the 
It presses 
I find half the pressure is 


best way to weaken the spring of my truss! 
tow hard against my beady. 
quite sufficient to keep it up.— Tub. 


48227. Automatic Lift Valve.—I have made a 
small hot-air engine, which works well, with oue detail 
exception—viz., L use an automatic lift valve to admit 
air, and when the pressure comes on to the valve, it fidls 


on to its face with a loud noise. I have tried leather, 
and it takes the noise off, but it so soon burns. 
reader inforin me how to get over the dithculty ? 


being affected by the heat? 
gladly received.— EXvEkIMENTALIST. 
48228. 


Artificial bird’s eyes from glass, or a composition that 
would melt casily in a common fire! I don't want to flux 
anv coloured ghisa to fona the pupils, us I can do that 
with common paint. Ihe sizes that I want mostly are 
hawks, 5 ynillimetres dium. (it must be transparent}. I've 
tricd to melt broken glass, but I could never get the half- 
round form perfect—they all came out in cireles. Muy 
be it would be better to make them in moulds. If so, be 
kind enough to mention the material used, and how to 
make theme? Task this as l' in a place where they are 
impossible to get, except by writing to England, and then 
ten chances to one they would be lost at the frontier.— 
Cormorant, Ghidigeni, Jud Tulora, Roumania., 


18229.) Locomotives.— Wanted the principal 
dimensions of the different types of engines on the Metro- 
politan, Metr Pom District, London, Tilbury and 
Southend, North Stafford, Cheshire Lines, Mary port and 
Carlisle, East and West Junction, and Lynn and Fuken- 
ham.— ALARIC, 

"45230. North London Engines.—Wanted the 
Aiacnsions of NOS. 13, 25, 30, 40, 40, 5, G, 70, do, 102, 
104, luv, 110. —- ALA. 


48231. —Dulcimer. — Would Mr. Fryer (48051) 
kindly say what kind of wire is to be used for duleiiners, 
and Wider wire of one strength and size would do tor 
the whole of the nutes ?—J. MAESHALL. 


'48222.1— Bennett’s Tin-Pot Battery. — I 
rently made up two of these cells, using, instead of a 
tin pot, a plate of thin sheet-iron well cleaned, placed in 
an earthen pot, the zine in a porous pot which, when 
fled with liquid. was corked up and parattined over. 
Round this was packed iron tumings, The liquid was a 
raturated solution of caustie soda ‘commercial about 70 
per cent. sodium hydmite). Aiter they had been set up 
21 hours, the tollowing measurements were made: 
E. M. F., one cell lt; the other 83. The resistance 
ot one was about 3 o0bms. Asg these results are not satis- 
tactory, I Should like to hear what sume who have suc- 

- ceeded with these batteries can supgest.— LI. B. X. 


18233.) To Mr. Lancaster.—I wich to makea 
spectroscope with two Hrubs at an angle, and the prime in 
the middle, Can I use a poem of bisulphide of carbon! 
II So, please let me know what cement to use. — LI. B. A. 


"49224.1—Butter.—Will Mr. Allen or Mr. Belcher 
vive the process usually adopted for estimating wuter, 
fat. curds and salt in butter, and the cal, uwiations neces- 
sury to tind the percentage of the same — R. J. W. 


48235. Carbonic Acid. What ix the specific 
gravity of liqueticd curbonic- acid gas II. II 


12. — Iron. Have any experiments been made to 
Cetomnine the decrease of the tensile strength of iron 
when at high temperitures— from 300° F. up to red heat ? 
Ii so, with what result II. H. 


18277. — Equatorial Circles.—I have a small 
telescope mounted on an equatorial stand with slow 
motion, but without divided circles, I made some of 
cardboard, but conld not rest satisfied with them, and T 
now wish something durable and cheap with vernicrs, 
Would some of ours ” kindly offer suggestion [J ack. 


Setting Slide-Valve. — Will anyone 
kindly tell me bow ty set an expansion slide-valve to cut 
off at Lalf-stroke 1— LEARNER, 


15239. — Fret-Saw. I have an old sewing-machine 
(Wheeler and Wisou. Is it possable for me to have it 
altered toa fret-saw ! Its treadle and flywheelare per- 
fect. It ian geal strong table, and could stand heavy 
work. —Niv DESFEKANDUM, 


Can any 
Is 
there a material which will stand the pressure without 
Any infurinativy will be 


Artificial Bird's Eyes. Would any of 
vour readers be so kind as to inform me how to make 


4020. Insulation of Coil.—Will 


A.G.P. 


potato made on a large scale ? 
on board ships.— HIGHLANDER. 


black varnish for a fi-hing-rod ? 
could oblige. 
tor making trout-flies.— GEO. T. FLEMING. 


instruct as to the best way of getting rid of them ? 
what to fill the 
known maker— 
Lion Rampant, 
14698. 
—T. X G. 


the cyanide of gold. I have tried avuin anc 


of potassium, 


weak, but with the same result. 


pound, und so better left ulone.—AN Ol. p SUBSCRIBER, 


18215. — Burning Ballast.—Will 


tion and what kind of coal to clay is the best 2—Navvy. 


ing the survevors of the village ? 
road (main! lending from Tring to Aylesbury. Some tell 
20ft. from the crown, and then again I am told 40ft. from 
the hedge or fenec at the other side, and some Soft. from 
the other side. Please oblige by informing me which is 
correct. J. RY ALL, 


18217. Model Ship.—I am about to carve ont of a 
log the hull of a cutter, and want to know whether the 
sides should be carved to imitate overlapping planks or 
left plain! Perhaps one of our seaside readers would 
kindly sty which is the case with real cutters of large size, 
aud much oblige—Is LAN. 


1818. Potato-Mashing Machine.—Now thut 
the potato crop is so short, and so many small ones 
amongst them, I beg to ask our mechanical friends to 
give us (as I have no doubt it would be u boon to others 
as well as myself, who are fond of a good potato) a 
description of a small machine that would separate the 
skin from the pulp to save the trouble and waste of 
paring them. I mtend the potatoes to be first well 
boiled, and whilst hot, put in the machine, the jackets or 
rind retained, und the farina or flour warmed again if 
necessary, and sent to table. —HoUSEWIFE, 


"49249.]-Flywheel.—The flywheel of a Clayton and 
Shuttleworth’s 4-h.p. engine turns towards the driver. 
Can I make it turn the other way by altering slide-vulve 
rods I- R. Mock. 


48250. —Girder.— Will some competent engineer 
kindly give the dimensions of a wrought-iron girder fully 
strong enough to carry a 14in. brick wall 20ft. high over 
an opening 21ft. wide. The total length of the wall is 
ft.. and the aperture to be bridged over is in the 
uuddle.—I. W. F. 


(44251. — Astronomical. — I have a 3 7-1Mn. 
achromatic, by Tulley, mounted on a pillar-and-claw 
stand, with vertical und horizontal rack motion. I wish 
to mount this in such a manner that its axis muy be 
parallel to the polar axis of the earth, and still I wish the 
telescope th be earried in and out. To accomplish this 
end, I purpose erecting a perpendicular pillar, whose top, 


A R, shall be inclined at such an angle, that when the 
telescope ix placed upon it, the line C D may be parallel 
to the polar axis, and I should be enabled to follow an 
object without using the vertical motion. I should 
secure the teleseope by bolts through the holes in the 
„ elaws.” Instructions and advice, including the angele 
at which A B would have to be cut, would be gratefully 
received by—A XN ASTRONOMER, Sheffield. 


48252.) — Insects in Fernery. — Thanks to 
“Osmundo” for his information. ‘The insects are of 
three kinds: null green ones with longish legs, small 
black ones Jin. to din. long ilike a fine necdle-point', and 
small snails or slugs fin. to in, long. The black insects 
are the most destructive. I have tried tobacco-smuke ;-- 
it kills the green insects, but does not seem to affect the 
black ones or the slugs. After one time smoking them, 1 
funcied the fems were slightly injured, as they druoped 


some one 
kindly tell me how many layers of paratfined paper I 
should put on a coil of the following dimensions - Core 


zin. diam., in. long; primary, two lavers No. 16 
insulated by a layer of resin and puraftin ; sccondary to 
consist of 111b. 36 si covered. wound in two sections. 
Also, how much spark I might expect from the coil !— 


[48241.1.—Preserved Potato.—How is preserved 
I meau the dry kind used 


48212. — Fishing-Rod and Tackle.— I should 
be much obliged to anyone who could tell me of a good 
Perhaps * M. AX. W.“ 
I should also be glad of a few directions 


48213. Worm-Eaten Violin.—I have a violin 


Which has been shut up in case five months. On taking 
it out, I find it is worm-eaten. Can any of * ours" 


Also, 
holes with, and if the label is of any 


(48214.°—Electro-Gilding.—I should feel oblized 
if one or other of the chemical contributors to the “E.M.” 
would give me a few practical hints on the preparation of 

| aain to 

torm the p fiom the chloride solution by cyanide 
mt have, at least, had only partial sureess 

—much of the gold apparently remaining in solution. I 
have been careful to add it drop by drop both strong and 
With ammonia I suc- 
ceed much better; but then it gives a dangerous com- 


any reader 
skilled in the matter kindly inforin me of the most approved 
method of converting clay into ballast, and what propor- 


'48246.}—Legal.—Having bought some land in Ashton 
Glinton, and desiring to build a dwelling-house witha 
fence in front, how far can I bring my fence out in frout 
sy that Dean make use of all the ground withoutannoy- 
It is an old turnpike 


me I must take 15ft. from the crown of the road ; others 


for several days. Any information on keeping ferns in 
good foliage will be thankfully received.—Boowru., 


(45253.:—Spiral Apparatus.—May I ask Mr. 
Evans to supplement his welcane article on the * sparal 
Appuatus " by giving a list of the different number of 
the change-wheels W.juirtd for the me! And may Ibe 
ullowed to return him my hearty thanks for all his kind- 
ness in giving us intornatian on this and so wany 
kindied subjects ?—As Ol Too MAKER. 


48251. - Tricycles.—- Could any reader tell me from 
practical experience if the Coventry Convertible in gts 
single form runs as well as an ordinury Coventry Rotary ! 
Are the footrests for the Indy in the Sociable form of the 
Convertible placed any higher than those of the Salvo, 
or any front-steerer -C. W. 


"48253.1-Breaking Weight of Rolled Joist. 
—The rule for finding above in tons is, seven times the 
depth x the ares of the bottom flange - length of be:r- 
ing or span. On comparing results thua obtaned with 
lists published) by iron merehants, I find ditterences 
which 1 can only assume to be owing to the method of 
ealenlating the aren of the thingy. Will any reader 
kindly explain how this ie donc—i.e., the point of 
division between the web and the tange !—G. F. B. 


4823. — Copyholds. - Suppose A. buys a piece of 
copyhold property, and instead of taking it up tn his own 
name, takes it up in the name of IS., nd then A. dies, 
and no mention of the siid property is made in his will. 
Who can claim it—A.'s heir-ut-law, or B. (in whose 
name the property is taken upi; or suppose the said A. 
docs will the property tu some person other than B., who 
then, is the righttul clinant- Pi to Whotn it is willed, 
or B. (in whose name it is taken up) ?—Riv VAN WINKLE. 


485.) — Milky Way.— Respecting the course of the 
Milky Way where it crosses Cassiopeia, I find diserepane 
cies existing among maps which 1 have been exanuging. 
I desire to know whether it passes the W in that e 
lation a little to South. just including a (3, 7, Ce. 
lying to the north. and completely outside) ; or crosses 
the W. leaving a just outside the southern edge, and 
¢ just outside the northern edge: or whether, instead of 
being narrow here (as laid down in some maps) it is 
really broad, and includes a, 3, y, and à (but not +), 
within its northern border. Draco. 


(49258.]—Mercurial Gauge.—What is the correct 
height of a column of mercury to indicute IIb. pressure 
per sq. in.“ I wish to make a mercurial standart for 
testing steam-pressure gauses, and us I shall test up to 
1 nb, any slight error will be increased in the higher 

ressures. The nearest approach to accuracy I can make 
is Zoin. Can any one say if that is sutticiently 
accurate !- R. K. Jones, 


48259. — Music Bells.—I have had made to onler a 

thre -octave set (37 bells, pianoforte pitch, freun midde 

C, of musical bells, with the special intention of wreng- 

ing the same in an American organ, which I bop wil 

give cifcets superior to the steel bars used in the onans 
of some Aincrican makers. I wish to arrange them so us 
to be used either in inbination with, or independent of 
reds, What would be best material to cover hanuu. rs 
with, and should they be of metal or wood! According 
to my own experiments, pianoforte hammers with thar 
thick coating of felt. produce too soft a tone; while 
metel hammers, on the contrary bring out a tone which 
is very shrill and unpleasant, and, still worse, develop a 
number of overtones, which, in the lowest octave, am 
very disagreeable ? Would not wood hauuners with a 
piece of lead inserted in the head to muke them heavier, 
and a thin covering of felt be best? I intend 
placing bells on an iron rod, the dinincter of ct 
holes in bells being jin. Total diameter of largest or © 
bell, Sin., and smallest about 2in. What diameter 
should wood washers be between bells, and is wood suth- 
cient for washers without rubber or cloth? Would a 
table pianoforte action do, whose hammers are usually 
barder than those of modern cottage pianofortes ? Shove 

be oblized for practical advice as to above, and, if con 
venient, a sketch of arrangement of action to produce 
the best result. — Music Al., Durham, 


8er.) — Telephone. — As I am about to fit up 
telephonie cmimuitication between two houses, I shaun 
be much obliged to any subscriber of ours who could 
give me a few hints on the subject. Firstly, in the 
carbon transmitter are * 12 contacts’? any better tian 
6? Imay state that the distance between the house sis 
abont 400 yards, Secondly, what size induction cwl 
ought I to make, what size core. What sizes of wire, and 
how many layers, &e., both for primary ang secondiiy | 
I suppose no cuntact-breaker is necessary. I shonld alse 
be very glad of a diazriin for various connections. 
There isone in No. W, Vol. XXXV.. described by Mr. 
Tolnan ; but Ushould like to have the bell. and all the 
binding screws outside the cause with the coil and te- 
mitter inside. Can it be arranged to ring the led] at 
other end by mercly pressing an ordinary push-button 
instead of moving a lever which breaks one connection 
while it makes another, This latter must be less ueat 
than an ordinary push, I have a pair of baur-niigm ts 
for the reecivers drilled and tapped at the N ends. Mu-t 
the bobbins be wound in a paru ular dition, and inust 
they both be wound and tixed on the magnets in the 
same direction, Is it advisable to have the movable 
contacts on the switch-buand tipped with platinuin ! Is 
it casy to make a Gower telephone ? And, if so, ia it 
possible to dispense with call-bells? I think if someone 
would kind} answer these rather numerous queris, I 
could set to work at some part of the appuatus socon.— 
CANTAB, 


145261.) —Steam „ N some mba ribet 
of experience kindly give me desenption, with sketeh, of 
a good boiler for low-pressure steam heating fora private 
house, such u one us could be made at an ordinary 
machine shop !—OxTanio. 


422. — Electro - Plating Solution. — Will 
“Os or someone kindly tell me how to wet the silver 
out of solution, spoilt by paint or grease s. in 
reply to query this week, says, " You can get the silver,” 
but don't Six how. I knew it æn be vot by an evapo- 
rating pan, but that is not prucucable in roy case, «od 
twenty gallons of solution means a lot of money to wuste. 
— R. M. 


Oct. 13, 1882. 


Home and Garden Carpentry.—I for 
one am delighted that the Exouisu Mecnanic is con- 
descending to take up these matters, and that“ J. L.” 
and “Jack of All Trades ” have opened the ball so 
gracefully and instructively. Testator deponeth these 
writers can be understanded of the people. I write now 
to express the hope that they will in due course favour 
your home-loving readers with descriptions in their 
simple practical style of how to go about the construction 
of a garden frame, a fowl-house and run, a wooden 
table for goat, pony, cow, or ass, and, eventually, per- 
haps of a greenhouse.— DouixiE. 


(4½l.) Dreaming and Unsound Sleep.— I 
should fee) grateful, and, doubtless, so would many 
other possibly equally-tried readers, if Dr. Edmunds, or 
any co mdents who have been interested in the 
matter, and have now in any degree overcome the dith- 
culty, would kindly specify in your columns the best 
measures for securing slecp of sound refreshing quality, 
und for avoiding dreams and mental excitement in sleep. 
| The whole subject is well worth more than a brief reply, 
a and, if the details cannot conveniently be discu In 
this paper, which, however, is wont to touch on all 
matters of interest to human toilers and seekers after 
knowledge and truth, reference could perhaps be given 
do reliable works which not ohly describe the sufferings 

alluded to (I know them too well), but indicate hopeful 

means of relief or recovery. Diet, discipline of the will, 
exercise, occupations, recreation, hours—these and such 
like nence has taught, demand one’s consideration. 

Hints bearings on the regulation of these must needs be 

acceptable to a large body of the community. Medicines 

to give tone to enfeebled nerves might be of value, but 
the benefit therefrom is generally temporary merely ; 
sound habits, combined with mental, moral, and physical 
entrol, seem to be of most essential importance. As to 
my own case, I am aged 38, married, and do sleep fairly 
well as regurds quantity, but the quality is sadly at fault. 

Avoiding to the utmost mental, social, and personal dis- 

turbance during the day, nevertheless nearly every night 

all sorts of adventures, discourses, and horrors have to be 
5 and on the following day I am correspond- 
ingly depressed and fatigued. Tink nothing after seven 
unless a glass of milk, and eat moderately at all three 
meals, abstaining now from tea and coffee, and all known 
stimulating and indigestible articles. My nervous system 
has in the past been largely taxed, but I am very 
anxious to live u healthy life, and this does not seem 
possible without sleep of an improved quality.—Dipas- 
108. 


48265. — Ventilation of Workshop. The firm 
where I am employed have a very hot workshop that 
meveives ita fresh air only from the top of the windows. 
If taken midway in the window it would greatly interfere 
with work, but by cutting through the woodwork level 
with the ground this would be avoided. To ventilate 
this they have introduced a large blower which sucks in 
the air by a perforated tube along the ceiling, and sends 
gut up a high disused chimney. We believe that the 
cold air ws from the top of the window direct to the 
tube so away, as the heat seems in no way affected 
by the fan. Would the cutting of holes level with the 
foor as suggested above alter this? Or, will it be neces- 
ary to alter the tubing so as to blow in fresh air instead 
of sucking out foul ?—Taxvs. 


48266. — Cutting Cotton Cloth.—Can any 
Lan, re reader tell me of a quick and simple machine 
that would cut cotton cloth a yard wide into lengths of 
from din, to 30in,, in lots of several hundred one length! 
li no such machine is in use, any suggestion would oblige 
—Taxvs. 

18267. —- Contact Series.—Can any contributor 
give the contact or electromotive series of metals in 
solutions of common salt and of acetid acid Mo. 


(1828. —Potash.— 1. Will any easily applied test 
zve the proportion of CO, in a solution of caustic 
potash ? 2. What percentage of sulphates and chlorides 
ve usually present in commercial potash or pearlash ? 
And how can the sulphates be removed? 3. Is the 
formula K, Os correct for carbonate of potash? If so, 
what has become of the H of the KHO ? 4. Does 
aig of potash absorb CO; to form a bicarbonate !— 
OX, 


(48269].—Power of Engine.—Can any of our 
readers answer me the following questions I have 
charge of a horizontal engine 1sin. by 30in., cuts off 
‘vam at half-stroke, boiler pressure Sulb., slide-valve 
and piston in good order. If my steam drops to 75 the 
engine is too slow for her work. Speed, 80 revs. per 
minute. What power will she be at the pressure given ? 
2 can I make any improvements in her ?—F.Lour 

ILL. 


i8270.] — Locomotives. —Will Perth“ or any 
0 reader, oblige with a few notes on the different 
classes of engines used on the Scottish North Eastern, 
Scottish Central, Dundee and Perth, and Edinburgh 
Perth, and Dundee Railways, before the acquisition of 
the first three by the Caledonian, and of the last by the 
North British Railway !—G. H. F., Edinburgh. 


($8271.|—Boiler.—I have an upright multitubular 
boiler 7ft. by 3ft., with 27 tubes in it, and I am greatly 
annoyed with the tubes choking up with me. Some- 
times it will not steam two hours till the tubes are quite 
full. Ithink the tubes are too small, being only 1iin., 
and large one 1jin. inside. Would any of ours“ gi 
me their o n what they think I should do with it? 
better to take out the tubes and put in new 
run the funnel down to the dome above the 
tire! Or, would a jet of steam do under the tubes to 
blow out the soot that gathers in them? Would feel 


vbhged for any opinions as to what is best to do with it. 
C. Wrix. 


48272.) Magnesium Lamp. To Mr. Lax- 
CASTER.—If you would give drawings or instructions to 


your ne onl lamp for taking portraits at 
would confer a great favour. Al EX. MORRI- 


make 
night, you 
x. 

(49273. _Lighting Gas by Electricity.—Will 
some reader inform me how to light gas by a current of 
electricity, whether by dynamo or battery, and what 
would be about the cost of same to light ten lights. 
Distance to furthest light about 150ft.—Puzz.er. 
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CHESS. 
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Art Communications for this department must be 
addressed to the Chess Editor, at the office of the 
Exatish Mecuanic, 31, Tavistock-street, Covent-garden, 
W.C. 


PROBLEM DCCLXXXIX.—By J. P. TAYLOR. 
Black. 


Write, 
White to play and mate in two moves. 


PROBLEM DCCXC.—By S. Scuerr. 
Black, 


W hite. 
White to play and mate in three moves. 


SoLUTION TO 785. 
White. 
1. Q to K B7 
2. Mates 


Nack. 
1. Anything 


SOLUTION TO 786. 


White, Black. 
1. BtooQ@B8 1. Rt to K Kt 5 
2. B to A Kt 4 2. Anything 
3. Mates 


NOTICES TO CORRESPONDENTS. 


Conrrct BoLturion to 785 by “ Schmucke.”’ 
there should be a B Pat Q Kt 5. 


Mr. J. Matwwarina has joined the Game Tourney, 
making the number twelve. The first prize will now be 
£1 15s. 

We have received a notice from the Troicoupian Chess 
Club 1 attention to a general meeting that was 
recently held, at which the following resolution was 
unanimousl ssed : To invite the co-operation of all 
the Chess Clubs of the United Kingdom in a scheme of 
federation for the purposes— 

(1) Of organising an international tourney to be held 
in this country next year, 

(2) To promote annual Chess Tournaments throughout 
the country, and otherwise contribute to the interests of 
the game. 

The Club proposes to convene a meeting of the Clubs 
willing to co-operate in this scheme, to which meeting 
each Club shall nominate one representative. The Troi- 
coupian guarantees a first subscription of not less than £10 
to the funds of the association, 1f formed, or otherwise 
towards the expenses of any meetings that may be held 
for its promotion. Provincial Clubs may, if they prefer 
it, nominate members of Metropolitan Clubs to repre- 
sent them at the preliminary meetings. Subscriptions in 
aid of this object should be sent to W. R. Mumford, Esq., 
22, Sandland-street, London, W.C. 


Game recently played between Mephisto and an ama- 


In 783 


cok E Allgaier Gambit.) 
ier Gambit. 
White. ( Black. 
(Mephisto. ) J. L. W. 
1. P to K 4 1. P to K 4 
2. P to K B4 2. P takes P 
3. Kt to K Ra 3. P to K Kt 4 
4. P to R R 4 4. P to Kt 5 
5. Kt to Kt 5 5. P to KR 3 
6. Kt takes P 6. K takes Kt 
7. P to 4 . Pog 
S. B takes P 8. P takes P 
9. B to BA (ch) 9. K to Kt 3 
10. B to K 5 10. Kt to K B3 
11. Castles 11. B to Kt 2 
12. Kt to AB 3 12. B to B 4 
13. R takes B 13. K takes R 
14. B to K B7 and wins 
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ANSWERS TO CORRESPONDENTS. 


— — 


*.° All communications should be addressed to the EDITOR 
of the Exauisn Mecuanic, 31, Tavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4, Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers, 


Attention is especially drawn to hint No.4. The 
space devoted to letters, queries, and replies is meant for 
the genera] good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The **Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of lettera to hand u 
to Wednesday evening, Oct, 11, and unacknowledg 
elsewhere: 


H. Bracknam.—S. Martin.—J. Devey and Co.—J. and T. 
Greeves.—Rev. F. Carre.—W. J. Fahie.—S. Nicholls.— 
Jones Bros.—A. Monckton.—W. Wright.—H. Ash.— 
A. E. Oakes.—J. C. Montgomery.—J. Archibald.—W. 
Granger.—Aquarius.— W. Robinson, jun.—W. W. K.— 
Old Subscriber.—A Fellow of the Royal Astronomical 
Society.—Nelson.—F. R. C. 8.—J. C. B.—Spike.—U 

Penseroso,—Salicet.—Bruised Mechanic.—A.—S. C. W. 

. W. W.—Amateur.—Jack of All Trades.—Sydney 

Evershead,—L. L. L.—W. H.—Glatton.—E. H. E. 


J. C. NewBrovLp. (See recent back numbers for small 
electro-motors, and the index published Sept. 22.)—F. 
T. Biptake. (Only by means of measuring instru- 
ments—galvanometers or rheostats. Explained in most 
textbooks.)—Sunsextner. (Longmans and Co., Pater- 
noster-row, E.C.)—LEARNER. * do not mention 
any special metal; but you will find full directions in 
back numbers, The parts should be clean, covered with 
a paste of borax, into which the pieces of spelter are 
stuck. Then heat, and the spelter runs into the joint.) 
—Trepor, (Double-boiled oil and vegetable black a 

lied in several thin coats. Lf farpanlin, boiled Stock- 
olm tar thinned with whale oil. See several recipes in 
back volumes.)—X. Y. Z. (Answered many times. See 
index published Sept. 22, for instance.)—W. JONES. 
Fuse 46 parts prussiate of potash, 32 sulphur, and 16 of 
pure carbonate of potash in a crucible, keeping just 
short of a red heat. Dissolve the fused mass in water 
when it has cooled, and filter. To this solution add a 
solution of nitrate of mercury as long as precipitate 
falls. Filter again, but this time secure the precipitate, 
which is to be washed in several waters, and when 
nearly dry rolled up into little balls, which should be 
inclosed in thin tinfoil.)—F. BiLe. (See p. 133, No. 
682, and the indices generally.)—M. W. G. (Such a 
frame is of use only for keeping plants, not for raising 
cuttings, except of hardy mre Several have, how- 
ever, been given in back numbers.)—A. D. Grecson. 
(Electroplating with brass fully described in No. 825, 
P. 441. Tin-plating by the electro process is not only 
possible, but is actually in work commercially.)—Dan- 
DIE Dixwont. (Have you tried any of those given in 
back volumes—soapmaking by the cold process !)—W. 
NEWD OU ob. (For the first, see a reply on p. 601, Sept. 1, 
Black Shellac Varnish. 2. There is an article on 
** Japanning and Japans“ in No. 860.)—Firkman. (See 
pp. 19, 43, 73, 97, 272, Vol. XXX.; p. 77, Vol. XXVI., 
and many other pages in back volumes ; but if you wish to 
practise the art you should purchase one of the small 
manuals, which can be had for a few shillings.)—A 
Woutp-se Maker. (There cannot be much doubt as to 
the position: the one horizontal, the other vertical at 
back. See p. 100, Vol. XI.; p. 150, Vol. XVI.; and 
p. 219, last volume, for sketches which will help. Such 
an instrument would weigh about a ton.)—Marricu- 
LATING Brupent. (Get the“ Calendar“ of the Uni- 
versity, and inquire at the College about the classes. 
Sometimes advertised in such papers as the Athen@um.) 
—CamomiLe. (We believe the machinery for turning 
120-ton guns is actually in existence, and the ofti- 
cials are eee to turn 200 guns when wanted ; 
but as to that being the weight of the lathe, we know 
gouine of it, as the lathe“ used for the purpose is 
very different from the ordinary engineer’s tool.)—Pay. 
Co Pratten, Carte, Boehm, Radcliffe all have 
eir advocates, as you will find by looking through 
back volumes. We do not understand the other ques- 
tions.)—Pui.o, (Recipe in most cookery books. Mush- 
rooms are salted, and the liquor draining from them is 
boiled with spices, &c.)—Barium. 192 5 sufficient dry- 
ing oil to make a stiff paste.)—J. R. D. (No one can 
offer any useful advice without knowing what is the 
matter, and that could not be ascertained without 
sounding you. Surely in ery, ite ou have no diffi- 
culty in obtaining competent ink BEL, (There 
are plenty of brakes available; but the com es do 
not utilise them. We do not gather much information 
from your letter.) —BxTA. Fit might minimise the 
damage, but we fail to understand how it could affect 
the risk of explosion. 2. See recent back numbers. )— 
E. W. P. (There are several firms who supply small 
plant for ing gas; but without knowing what is 
meant by ‘small quantities,” we cannot assist you. 
2. See the index recently issued for information about 
electro-motors.)—Manuracturer. (There are several 
water-meters which register with approximate accuracy. 
In the Engineer of Feb. 8, 1882, is an illustrated paper 
read at the meeting of the Institution of Mechanical 
Engineers, which will, perhaps, give you the informa- 
tion, or help you to a choice.) -A A Pura. (You want 
a double , one portion to receive the rain-water for 
settlement, from which it can be drawn into the store 
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tank through a bed of sand and gravel. The first part 
of the shower should be allowed to waste, and it will 
wish the roofs and gutters clean. The spout leading 
the wuter to the tank is fitted with a valve, a balance 
weight, and a lever carrying a cin, so arranged that the 
water, after wishing the roof, &., runs over the valve 
into the can. When the latter is filled it becomes heavy 
enough to pull open the valve, and the water then runs 
into the tank.) -Jous Rontssox, (Place the shucks in 
a pan with water and plenty of salt. About two quarta 
of water to a bushel of shucks. Stir frequently, bruis- 
ing the shucks, and after ten days or a fortnight, strain 
otf the liquor and boil with suitable spice. Some add 
shallots or parlie. Most cookery books give several de- 
tuled recipes.)--R. A. W. (We do not know. Per- 
hapa there are some published in that country.;— 
B. O. B. ‘Put them on the hand and rub over witha 
bit of sponge and benzoline.) -V. A. B. (Apparently a 
German bank token. We cannot afford to engrave 
illustrations of old coins.)—Tocowotivrs asp MATHE- 
MATICAL QUESTIONS. (The incruisint pressure op our 
space compels us to beg of readers to be sparing with 
mathematical queries and queries about locomotives. 
Roth vceupy much space, 1210 are of but limited interest. 
We do not grudge space to mathematics when the sub- 
ject is rendly inportant, but mere problems, often taken 
from textbooks, are an unwarrantable tax on our space 
and on the time of readers who are kind enough to send 
replies of which we can ouly use one or two. Similarly. 
with engine queries, we do not object to give queries 
undd weplios about. the construction of locomotives nud 
their accessories, but we must in future decline ty insert 
mere lists of numbers, names, stations, and the like. — 
E. T. Borr. (We have long since deseribed the 
machine. We are not so sure of its safety as you seem 
ty be, and do not think it casy to learn.;—ANxtious 
Farner. (There is no need for anxiety. The boy will 
outgrow the habit, but probably not for a few years. 
We are Watching a similar case, due to the same cause. 
Give little or no drink at teatime, and take care tu wake 
him when you yourself retire to rest.i—A. II. K. (1. 
: Yes. 2. Js she a monthly tenant! It is much more 
poe that she is a ely tenant, and that the land- 
ord is right in demanding six months’ notice, termimat- 
ing at the time of year at which the tenancy commenced. } 
--Wraksuss. (Have patience, and give yourself tine 
to get strong again. That really cin al you require 
' to do.) — P. (Quite correct, as you surely must see for 
pour if you think a moment. The wheel question ” 
jus long ago been discussed in these pages.) — E. Fe- 
ruin. (1. Answered in many textbooks. 2. It isn 
matter for experiment. It is described as a constant 
hattery in the article, and would, therefore, last until 
the zine was worn out.)—H.C. B. (Add a paste of 
lime and water to it, stirring well. Nee pp. 457, 507, 
last volume, where full directions will be found.)— 
Fourresr. (Aecording to the individual merits. 2. The 
flugrolet. It depends on whether you can read the 
music.) —II. C. B. (Try Lervy's coinposition, adver- 
tised on front page. It luis answered well in many 
similar cireumstances,) ONE 1x 4 Fix. (There is 
nothing to be said nbout it. They must be either tiled 
or scruped into tune. There is no machine tor tung 
them, unless the trained ear and skilled fhigers of a 
tuner can be regarded as a machine.}—Yousa JEWEL- 
LER. (Special piucers are made for the purpose; but 
many operators use a stout needle, pinching the lobe 
"well first. A piece of cork is pliced at the back.) —Fay- 
went. By making a stawh on the surface. 2. Take 
it off with a solderiug-bit, and then apply sulphuric 
mend.) -R. N. Jones. (You really want a table with a 
supplement to correct for changes in atmospheric pres- 
sure. We insert query, as sume of our readers may 
„ huow where such is to be found. Your result is close, 
hut it is usually given as 2035; oncatmosphere, or 14 7lb., 
being eapable of supporting Zu 9in, of mercury, but as 
the weixiit of the atruusphere varies, so also does the 
height of the column of mercury.)—AN AMATEUR. 
‘(Model moving vessel and sea in No. Gi, p. 456.'—-A 
0 Woeco-ne Excixrer. (You should have consulted 
Molesworth’s “ Pocket-Book.”? The arca of a safety- 
valve varies, but a rule is to make it ‘006 of the 
nN of the firegrate. For finding weight, all you have 
„ ta do is to tind the number of square inches in the 
valve, and then weigh that and whatever you put on it.) 
OW. T. Bren u. (Noticed on p. 51, Sept. 22.)--Ix- 
ve QUIRBEH. (See the indices for several replies on the 
„ gubject.)—E.J.8. (Not suitable for the purpose, but 
excellent for bell-ringing, telegraphing, &.) — E. 8. 
-(You can only expose them to a damp atmosphere, 
unless you enn plane the wood off the back.j)—D. M. M. 
(Saumier’s “ Watchmaker’s Handbook,” Tripplin. 
„ Kartlett.—-bnildinge, E.C. ; Britten's . Watch and 
„ Mouckmakers’ Handbook, Kent and Co., Paternoster- 
„row, EC; also Sir E Beckett's Book on Watches. 
Tawkwood nud Co., Stationers’ Hall-court, E.C.)—E. S. 
Barrer. (We should prefer notes of the lecture.}—D. 
. Pi Grascow, (See Lockwood and Co.’s catalogue, 7. 
Stationers’ Hall-court, E.C.; and Spon's catalogue.) — 
2 Yousa Sviscrmern. (It is a matter for experiment, as 
any information of the kind is acrupulously guard in 
„dhe workshop, and especially as regards the smaller 
aies WII- I IA Boyn, (You will find an article by Mr, 
s Wenham on p. 629, No. 468. Since that was written, 
„unprovements have been made; but in principle the 
o eonsists in heating the plates, which *erystal- 
‘hess’? the tin surface, and that Is brought up by im- 
Mering them in a mixture of nitric and hydrochloric 
ucil, equal parts, diluted with five times its bulk of 
Witer.)—FE. II. (Write to Mr. T. Fletcher, of War- 
* vington. Me doubt if any one can serve you better 
tuu he. )—G. B. T. iNo space to Ts just now. j— 
F. J. Ro Wens, (1. Yes. 2. We do not know. 3. 
„ NS.) —-LWGAT tren. (We agree with you generally, 
a but think we must wait a litUe befure inserting more 
about the matter. \--Yosm. (We cannot discuss the 
“walidity of telephone patents; but we expect they will 
be discussed elsewhere one of these days, and to the 
wstouishmcnt of a good many people.) 


T. (¢.—One in a Hurry.—R. J. B.—T. Gold«mith.—Your 
queries can only appear im the “ Sinpenny Nale 
Guumn.“ | Please read * Hints to Correspondents," 
und expecially Hint No. 4. 


Evxainr wan. F. A.— H. Stooke.—Firer.-- Phaeton. — E. W. 
W. T. W.—Carstuin.—W. A. W., have replied to 
queries alveady similarly or adequately answered. 


. 
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USEFUL AND SCIENTIFIC NOTES. 


Ix a paper read before the British Association, 
by Mr. W. Sugg, on Gas-Burners,’’ the author 
said :--‘* One point of great importauce in the con- 
struction of a gas-burner is, that the gas should not 
be heated until it arrives at the point of iguition. 
The body of the chamber below the point of ignition 
must, therefore, be made of a material which is a 
bad conductor of heat, so as not only to prevent 
the undue expansion of the gas before it arrives at 
the point of iguition, but also to maintain the heat 
in the flame. Sir Frederick Bramwell pointed out, 
some time since, that the important point in the 
proper combustion of gas is not so much to keep 
the yas cool as to kvep the tlame hot; and a non- 
conducting gas-chamber performs both these in- 
portant functions.”’ 


THE strect lighting on the large scale by elec- 
tricity in New York has already greatly increased 
the consumption of gas. The quantity of light in 
houses and shops which was previously sufficient no 
longer satisties. 


THERE ar already thirty electric light companies 
in England, with a capital of over C6. 000.000. The 
number in Frauce is less, but the capital represented 
is nearly as great. There are over fifty companies 
in America, and the capital is considerably over 
£10,000, 000, 


THE rumour that the German Goverument has 
now begun to devote serious uttention to the pro- 
ject for the construction of a canal connecting the 
North Sea with the Baltic is said to be without 
foundation. Since the report on the subject by 
Lieutenant-Colonel Vogel von Falkenstein, the 
Government has taken no steps in the mutter. 


The second International Electrical Conference 
is to be opened in Paris on the loth of this month, 
a subsidy of 90,0U0f, having been granted by the 
French Government towards that object. The 
principal aims of the Conference are to make ex- 
periments with a view to determining electric units, 
to tix upon methods of observation for atmospheric 
electricity, to gather statistics relating to lightning 
couductors, and to fix a definite standard of light. 


IN a paper entitled. Study on the regime of the 
Maritime Loire,” read before the Paris Academy 
of Science, by M. Bouquet de la Grye, the author 
says that between Nantes and Saiut Nazaire there 
is deposited annually about 590.000 cubic metres of 
sand aud mud. The volume of the channel has 
diminished about 56,000 cubic metres annually for 
sixty years. The outer bar of the river has risen 
070m. since 1804, and will probably rise more, 
presenting a danyer for large vessels comiug to 
Saint Nazuire. The author indicates means of 
bringing the river back to its former constitution, 
such as replanting, covering slopes with turf, and 
he suggests a plan for carrying off quickly into the 
sea the 40 million cubic metres that have been de- 
posited during the last sixty years. 


PROFESSOR FRESENIUS has undertaken the super- 
intendence of the munufacture of a new tatty 
matter, “ adepsine,““ which is obtained from petro- 
leum. It is produced as yellow and white solids, 
und as-a transparent colourless oil. Adepsine is 
said to be free from acidity, and it is not oxidised 
or resiuitied hy the intlucnce of the air. 


Every Workman connectel with the Building 
Trades requiring a Sltuatdion should advertise in “THE BUILD- 
ING NEWS. published every FRIDAY, price Fourpence, 
at 31. Vavistock-street, Covent-garden, London, WoC. 

“THR BUILDING NEWS” is the Principal Journal, repre- 
scnting Arvhitects and Builders, and has the largest circulation 
ofany Professional Journal iu the kingdom. 

Every Workman should insist vu secing “ THE BUILDING 
NEWS Ubvery week at his Club or Coffee House. He will find 
more * Lists of Tenders ſor new work in it every week than in 
any similar paper, and can thus judge where work fs likely to be 
had. He is also specially iuvited to make use of “ Intercom. 
munication “if he wants to Know anything about his tride, to 
write to the Editorif he has any suggestions to make, and to 
advertise in the paper when he wants work. 

The charge for Advertisements for Situations is One Shilling 
for Twenty Words, and Sixpence for every Eight Words ufter. 


CHARGES FOR ADVERTISING. 


b. d. 
Thirty Words sa iw 8 T ia s we 2.6 
J. ver; additional eight words. 2. 228 8 8 .. 0 6 


Front Page Advertisements Five Shillings for the fint 10 words, 
afte wards 9d. per hne. Paragraph Advertisements One Shilling 
wr line. No front paze or parageaph advertisement inserted for 
RE than Five Shillings. Reduce: terms for series of more than b 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN —for 


Twenty-four words ne 24 aye 
For every suecAdingz Light words ive 


AVERTISEMENTS in the SIXPENNY SALE COLU 
a. d. 
Sixteen words. 2 . 0 6 


For every succeeding Hight Words 2 2 8 ..0 6 

„„It must be borne in mind that no Displayed advertisements 
can appear in the“ Sixpenpy Sale Column. AlL advertiscments 
must be prepaid, no reduction is made on repeated insertions; 
and in cases where the mnount sent exceeds One Shilling. the 
publisher would be grateful if a POLO, could be sent, and not 
St. nps. Stamps, however | prvfcrobly halfpenny stamps), may 
be sent where it is mconvenient to obtain P.O. O». 

The address is included as part of the advertisement, and charged 
for. 

Advertisements mnst reach the office by Ip.m. un Wednesday 
tw insure insertion in the fulluwing Friday s number. 


ee er rr 


TERMS OF SUBSCRIPTION, 
PAYARLE IN ADVANCE. 


38. Gd. for Six Months and ts. for Twelve Months, It feu. 
any part of the United Kingdom. For the United States. IA , 
dols. 250. gold ; to Prince or Melyium, 13s., or lef. .. to Inus 
vin Brindisi, lis. 2d.; to New Zealand, the Cape, hi Woot 
Indies, Canada, Nova Scotia, Natal, or any of the Aue tlali iu 
Colonics, 13s. 


The remittance should be made by Post-offiee order. Back 
numbers cannot be sent out of the United Kingdon by the 
ordinary newspaper post, but must be renmutted for at the rate 
Jd. cach to cover extra postage, 


Messrs. Jaues MW. Qrirs and Co, of 921, Chestnut - street. bhp 
delphia, are authorised to reesive subscriptions for the Umur 
States fur the ENGLISH MECHANIC, at the rate of 3 ih 
2. gold, or Thirtecu Shillings per annum, post- iire. The copies 
will be forwarded direct: by mail fom the ahi ching efi yp 
Tandon. All subscriptions wilt commence with the num r ost 
issued after the receipt of the subscription. If back munity. an 
required to complete volumes, they must be pod fur at the rate of 
Mal. cach copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXN. X XXI. XXXI 
X XXIII., and XX XIV., bound in cloth, 7s. cach. 
Vol. XXXV. Ready shortly.) 


All the other bound volumes are out of pant Sulecriten 
Would do well to order volumes as soon as possitne after tar 4 
clusion of each half-veavls volume in Mareh and Septentep, s 
pulya bmited number are bound up, and these soon runout 
print. Most ofour back numbers can be died sinais, prio cs 
each, throwrh any bookseller or newsagent, or 2,4 cach, put f. 
from the „ie vexcept index numbers, whieh ure kh cah, a 
post-free, 34d.) 


Indeacs for cach half-yearly volume up to Vel X exept Veils 
II., III., IV., V., and X. inclusive, 2d. Gach. Post rew 2U ewi 
Indexes to subsequent vols, Ad. each, or post free, id. (f 
binding, IS. ëd. each. 


„ Subscribers are requestel to order Cases an! Vale, threase 
their booksellers, and not to send direct. The resulations of tp 
Post Otice prevent their transen thavugh tle Post. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office arm r 
quested to observe that the last number of the term for wreck 
their subscription is paid will be forwariled to them ina P s 
Wrapper, asan intimation that a fresh remittance is nea. il 
it is desired to continue the Sabscription. 


Holloway’s Ointment should be well rule 
npm the pit of the stomach and region ot the heart in that pe: 
ticular fomi of indigestion which gives rico to Polpitatton, «bo + 
nessof breath, and a suf. „tian sensation. | Every dete ag 
symptom soon vields, digestlou becomes casy, the spirita light. 224 
g health returus.— Aus. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices ty 3d. for he it 2 work. 
and Sd. for every succeeding S words, 


— — 
Woodworking Planing and Moulding Machine. 


in goed working order, worth £25. Wil! tate Teal Timler o 
cachange.—T. G., lus, Pool-strevt, Wolverhampeun. 


Min. Challenge Bicycle, cost £13, in thorough ord: 
What offers? Electrical preferred —L, SAH. Hue. mtuu 
bourne. 


Lathe, 4ft. gap bed, din. centre, in exchange for » 
sccond-hand Tricycle. in geod omer, or a set of ‘Tiicescte Eror 
(thuished:, or what offers ?— F. Swisoces, Beacousocdd Cotti 
Geurge-etrect, Byston, wear Leicester. 


Pair of Telephones | Bell’«!, Denny Telegraph is- 
strument, Electric Beth pushes, &. Electric In- gate, ane 
above exchanged for old lesd or brass ur tovls =S nr, w> 
Row, Sunderland. 


Howe Trradlle Sewing Machine, two patentin- 
Fires, complete, quite new. WiU exchange cither of habr 
anything uscful.—Siairnn, Low kow, Sunderland, 


Nature,“ Nos. II to * (uxcept No. 3510. inet 
echange for opera or field glass, or offers. Mans nuanbery trui- 
T. S., 22, Ernvet- street, hesont’s Park, London. 


Wanted, Tools. Exchange handsome Wircharv 
Terrier Hitch, game to anything.—W. Daw rs, Me tkan, 5m3 


Lathe, a bargain, equal to new, searcely uea, sii 
centre, chucks, iron bed, table, and cireulur aw. Offers—W.b. 
Deben Villa, Woodbridge, Suffolk. ‘ 

Church Organ, 6 stops, including open dupe? 
through, and cornupean. Fine old larze scale pipes, open iant 
alone worth £10. Exchange, otfers.—A. Becanats, Yair hie 
Glais, Swansea. 

2} centre Bar Lathe. and several volumes Es. is? 
Macnasic. Offers wanted Lathe Heads, well titted -H Naa 
Grange, Waterford. 

Will exchange Shorthand Works (Pitman's tes. 


18812 List on application Stamped cuv loje F 


far Beas = 
steam, engineering. &. iep., Niwros, Cotheriae s Crm, De 
lastun, Stallurdshire. 


Sth a, 
Engine and Boiler (one-horse Vertical. m © 
condition, valucd at £253. What offers?) Louden suburban oF 
spundents only.—Dar, &, Drifticid-ruad, Old Fort 


Steam-Engine (Horizontali, unfinished, eyini 
bored, bed- plate and filvwheel tunat., Ifar mant aer”: 
London and subwbun currnpondonte duly. -a. $, Du. 
road, Old Ford. 


Yair of Lathe Heads. neurly fitted up, leb 
sin. centnm, Exchange for Portable Forge, ur other tu -l! 
Low row. Sunderland, 


Remontoire Clock Movement, Pin Wheel Escape 
wrest, would work At. dial Gash £5, or exchauge fur Ute dfa.) - 
HNA, 9, Hanover - place, Regent's Park 


A 

Wanted, pair Lathe Heads, back e- prim 

Exchange model mechanical Ships, Tt. beor TA 

Rtationary Engines, &. Send fur partii ulm. -, (. 
Ncarborbough. 

we 


Twelve dozen 6} by 41 Dry Plates. fur 7 
late View Lenses, Magic Lantern Vondenset, ty aad a 
iy 12 Copying Camera, Cabinet Burnisher. Woat a: 
Parxinoun, Warrington House, Southport. 


Microscope ‘small’, in case. with 
denser ; for sbouting Pane, Coruer Cramp. ' 
framing.—J. Mansuare, 3. Addison Uime 
Woalnurebury. 

34 Lathe Heads, new, 


h 8 . 
tunity. Microscope, Mathematical tun d. © ed. 
requested. — H. Cucumbers, IT. Cartes: stret, N. yh 


. anah 
; n sft * 

Splendid-toned Melodeon. 3 sn ae teh 
of vibrato, 2 stops. Abo han: 1 gaat. 
Part exchange for Household Vururtuse -H us 
field-ruad, Asten, Birmingham. 


J wa 
3 pores. 3 an 


vat’ 1e 7 ? 
l Madame PT 


well finished, spirati onpi: 


Oct. 20, 1882. 
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THE FOSSIL LIONS OF CHARING- 
CROSS. 


Py of those who daily pass Sir Edwin 

Landseer’s lions in Tratulgar-square 
know that not far beneath their feet lie 
buried the paleontological links in the his- 
toric chain which enables the geologist to trace 
with almost complete accuracy the changes 
which have taken place in the climate and 
surroundings of the London portion of the 
Thames Valley. It is only occasionally, 
when some exceptionally deep foundations 
are put in, that the surface gravel-beds are 
penetrated sufficiently to reach the floor on 
which the bones of the now extinct animals 
lie, though the remains of recent and still 
living species are more frequently met with 
in shallower excavations. The interesting 
fossils found at Charing-cross in the course 
of the operations for putting in the founda- 
tions of a new bank have now been identi- 
ficd, pieced together, and named, They are 
on view at Mr. Rowland Ward’s, 166, Picca- 
dilly, and consist of 100 specimens, most of 
thein fragments of the larger animals which, 
in late pliocene and pleistocene times, in- 
habited this country. Fron the more recent 
deposits, bones of the horse, sbeep, and 
Celtic shorthorn (Bos longifrons) have been 
obtained; while from the pleistocene gravels 
there are bones of the cave-lion (filis lev 
spelec); tusks and bones of the mammoth 
and extinct elephants (Alephus primigenius 
and usntiyuus); remains of the extinct 
Insh deer (Cervus  mequceros); of red 
deer, and of a species allied to the 
fallow deer; remains of the rhinoceros and 
of extinct oxen (Bos primigenius). Besides 
these, various other fossil bones have been 
discovered at different places, notably at 
Ilford and in the marshes bordering the Lea 
at Walthamstow. In addition to the animals 
above named there have also been found in 
the London district the great cave bear, the 
wolf, the hyena, with musk-ox, hippopota- 
mus, beaver, bison, and others. Although 
theelephants and the rhinoceros were woolly- 
haired, the fact that bones of all the above- 
named animals have been discovered in this 
country, proves incontestably that the 
climate must have changed and changed 
again in a remarkable manner; for although 
Mr. Prestwich considers that the fauna of 
the London clay, taken altogether, indicate 
a moderate rather than a tropical climate, 
the flora of the same deposit is certainly 
tropical in its affinities. An examination of 
a geological map of London shows a surface 
mainly of gravelandclay, with here and there 
isolated patches of brick-earth, and to the 
south-east tracts of Oldhaven beds, with, near 
Greenwich, a '‘ fault” at which the chalk is 
thrown up. The vertical order of the strata 
is as follows, though obviously all are not 
always present at any given boring :—Allu- 
vium, gravel, sand, and brick-carth (form- 
ing the Thames Valley deposits); boulder 
clay, gravel, and sand (glacial deposits); 
lower Bagshot beds, London clay, Oldhaven 
beds, Woolwich and Reading beds, Thanet 
beds, chalk, the latter being present at 
greater or lesser depth over the whole Lon- 
don area, To give an idea of the relative 
thicknesses we may take the figures found 
when the well was sunk at Meux's brewery. 
The alluvium, drift, &c., had a depth of 21ft. 
at the Oxford-street end of the Tottenham- 
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court-road; the London clay 63ft., the 
lower London tertiaries (i.e., the beds above 
namei), 721t., and the chalk  totit. 
Beneath that are layers of greensand, 
gault, lower greensand, and some doubtful 
beds, until a ridge or spur of what is 
believed to be the Upper Devonian is 
reached. To show how the thickness of the 
London clay varies, it may be noted that at 
the Kentish Town well 236ft. were passed 
through before the lower tert:anes were 
reached, while the chalk was only 11ft. less 
thick than ut Meux's brewery. North, west, 
and south of the metropolitan arca the chalk 
crops out, and forms the boundary line of 
what is known as the London tusin. In 
this hollow the beds we have ubove 
enumerated were deposited during the 
tertiury and quaternary epochs. The chalk 
was in all probability formed in a deep and 
open sea, and was thrust into its present 
position by one of those viclent uphcavals of 
the earth's erust, which in some cases bave 
brought the rocks of the primary epoch to 
the surface. The Thanct beds are generally 
cumposed of a quartzose sund, not very 
tossiliferous, but containing fish. mollusca, 
and plants, and having the appearance of 
being depusitcd in a shallow sea. Above the 
Thanet beds are a series of mottled clays, peb- 
ble beds, and sands, the fossils of which some 
times indicate estuarine conditions, some- 
times purely marine. Mollusca are numerous, 
and there ure many fish remains, but the 
most remarkable fossils are the bones of 
turtles and the scales of crocodiles. The 
Oldhaven beds which are next in order of 
formation, are mainly rolled flint pebvles set 
in a matrix of sand, and have snniuar fossils 
to the Woolwich and Reading beds. Above 
the Oldhaven beds is the London clay, which, 
according to Mr. Whittaker, averages in the 
neighbourhood of London a thickness of 
420ft. The London clay is very nch in 
fossils, the fauna consisting of crabs and 
lobsters, mollusca, fish, crocodiles, turtles, 
and un few mummais. According to Prof. 
Owen, the number of species of turtles 
obtained from the London clay at Sheppey 
alone exceeds that or these now living in 
all parts of the world. The nature of the 
stratum indicates a tranquil deposit at a 
time when the climate wus certainly semi- 
tropical. For how many centunes this 
deposit went on we cannot tell, zur the evi- 
dence is not sufficiently marked, and even 
the line which separates the London clay 
from the Bagshot beds cannot be clearly 
indicated, the deposits progressing upwards 
from clay through sandy clay, loam, and 
claycy sand to the Bagshot sand proper. 
The lower Bagshot beds are stal to be seen 
at Highgate and Hampstead Hills, where 
they form the capping, and tke difference in 
the indigenous vegetation 1s well shown by 
the change of subsoil at the lower portion of 
the Heath. The sea, which deposited the 
London clay, either became gradually silted 
out, or was rendered shallow by the rise of 
the land; and the Bagshot beds, which aré 
practically unfossiliferous, were deposited 
upon it by the effect of denudation on the 
older crystalline and granitic rocks. In 
some parts, netably Brentwood, in Essex, 
the sand is overlaid by pebble-beds of 
rolled flints, undoubtedly of marine origin; 
in others, the Bagshot sands are interspersed 
with seains of clay, lignite, and iron sand- 
stone, the clay being crowded, as at Alum 
Bay, with land plants of sub-tropical genera, 
such as tig-trecs of lofty proportions, fig- 
sycamores, and an aralia, which lent their 
uid in producing the majestic vegetation of 
the period. The London basin was then pro- 
bably dry land, where figs, palms, and terns 
flourished, and prep:red the district where 
the sabre-toothed lion, the bears, hyænas, 
and oxen of two or three species subse- 
quently roamed at will. The action of rain 
and rivers on the dry land had, however, 
began to form the natural features of the 


country, the climate became colder, and then 
cmne the great ice sheet which brought to 
the valley of the Thunes rocks and fossils 
from nearly all parts of England. This 
period is marked by the lower beds of sand 
and gravel, and by the boulder clay which 
indicates the submergence of the land in 
parts, and, as it is absent on the southern 
side of the Thames valley, almost complete 
subsequent denudation. After the glacial 
period the lund was again raised, and the 
deposits were formed which are known as 
as the post-glacial drift — gravel. sand. 
and brick carth, which form the sub- 
soil of London, At that time the river 
Thames was far larger than it is at present, 
and the beds of brick-earth and gravel 
show that it moved with greater energy 
than it does now. Its surface was probably 
about one hundred feet higher, and it tlowed 
in immense Volume across land which is now 
at the bottom of the North Sea to join the 
Rhine as a tributary. In the brick-carth 
pits at Ilford and other parts, have been 
found the remains of the cave-lion, the 
woolly elephant and rhinoceros, the hippo- 
potamus, the musk-ox, the Irish stag, and 
other mammalia ; while in the gravels of the 
Lea valley, skulls of human beings have 
been found in company with the remains of 
the Bus longifrons, which has been extinct 
for more than a thousand years. The fossils 
found at Ilford, and in several parts of Lon- 
don show that when the Thames deposited 
the brick-earth, and swept the gravels over its 
bed, it carricd also the remains of quite an 
extensive fauna, which included the horse 
and the boar, besides the extinct mammoth 
and the Irish elk, both gigantic animals 
compared with the modern representatives 
of the gencra. As mentioned above, with 
some of the remains human skulls have. 
been found; but the evidence that man was 
a cotemporary of the mammoth rests mainly 
on the presence of flint implements in the 
same deposits, the earliest record of such a 
discovery being a large black flint, shaped 
to a spear’s point, found with an elephnit's 
tooth near Grayes Inn Lane” before 1715. 
(No. 246 Sloane Catalogue, British Museuni). 
When and why the mammoths disappeared 
and left the Indian and African elephant to 
represent thera, we do not know; but we 
all but know that vegetation has changed in 
accordance with the law of the survival of 
the fittest, and we may assume that the 
gigantic animals of the past have retired in 
obedience to the same law. We can- 
not imagine that they all perished,—as 
many of those found at Ilford in all proba- 
bility did—by being overwhelmed in their 
favourite marshes by a flood which choked 
them and buried them with river mud, for, 
in company with their bones are the re- 
mains of animals, the descendants of which 
still survive. The bones of the cave-hion 
found at Charing Cross are probably the 
oldest of the relics now exhibited at Mr. 
Rowland Ward's, and they may be coeval 
with the first appearance of man, whose 
antiquity, great as it is, is only as a day in 
the age of the earth, for, as Mr. Evans says : 
When we remember that the traditions of 
the mighty and historic city now extendmg 
across the Valley of the Thames do not 
carry us back even to the close of that period 
of many centuries when a bronze- using 
people occupied this island; when we bear 
in mind that beyond that period lies another 
of probably far longer duration, when our bar- 
baric predecessors sometimes polished their 
stoneimplements, but were still unacquainted 
with the use of metallic tools; when to the 
historic, bronze, and neolithic ages, we 
mentally add that long series of years which 
must have been required for the old fauna, 
with the mammoth and rhinoceros. and 
other, to us, strange and unaccustomed 
forms, to be supplanted by a group of aniv 
mals more closcly resembling those of the 
present day; and when remembering all 
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this, we realise the fact thut all these vast 
periods of years have intervened since the 
cet ans of the pilwolithie period, the 
mind is almost lost in :pnazement at the 
vista of antiquity displayed.” 


HOME CHIPS.—II. 


AS that absolute precision required in 
44 joinery and in-door work is nut neces- 
sary in rough out-door carpentry, the axe 
often takes the place of the plane, and this 
tool, in practi. 4 hands, is capable of pro- 
ducing a fairly level and true surface. The 
colonist will build a house by means of 
saw and axe alone, with the help of a good 
nugor to bore the necessary holes for the 
wooden trenuls, which pin the logs and 
frames. But of all tools of this class, the 
adzo is thet of greatest precision. This 
will face planks or timbers of various curves, 
with en accuracy which no other chopping 
tool can equal. It is the universal tool of 
the Eastern carpenter, and the sive gud non 
of the shipwright. The home carpenter, 
therefore, wko is but a small edition of his 
Colonial brother, should by all means take 
tho trouble to acquire proficiency in its use. 
The tool is like an axe with its blade set at 
riglit angles to the handle, but it is of a 
curved outline imstead of being flat, and for 
heavy work is swung trom the shoulder as a 
centre of mti n, and for lighter work from 
the elbow. The Pasten tool is much 
heavier, and has a short straight handle, 
while that of a carpenters adze is long 
und slightly curved. The work is very 
generally lui horizontally, and the work- 
man standing upon it uses the adze with a 
swinging inition, so as to cut the wood 
ahnost under his own toes, I will not say 
that I ever saw one split a 6d. in that posi- 
tion, though it bas orten been reported to 
have been dene: but any carpenter will re- 
move very thin chips, and gradually work a 
plank level, or will cut away larger chips 
With great precision by giving more swing 
to the tool. The land-axe should be broad 
in the blade ; the narrow ones are not nearly 
so usetul. One of 3lb. weight will be found 
most convenient: buta heavier, long-handled 
one for both hands will be often necessary, 
asit answers tor driving rramework together 
as well as for heavy cutting. The feling- 
axe, which is still heavier and with longer 
handle, need vot be included in the list of 
tools, espectaily as Mr. Gladstone is about 
the only amateur who can use it efhciently. 
We shall get slong well enough out of doors 
‘if our tool-basket contains a hand-saw, hand- 
axe, mortise-chisels (lin. and din.), firmer 
chisel lin, or L'in, mall t, hammer (heavy 
enough to drive a stout nail and with- 
out claw), a pair of pincers, chalk-line 


and reel, two-foot rule, three or four 
gunlets, a couple of augers, preferably 
of the old shell pettern, fin. gouge 


(with socket not teng for the handle), 
a pair of compasses, a gange, square, and a 
carpenter's pencil With this assortment in 
a strong tool-basket, nearly any outdoor 
job may be done. Arlvancing a step nearer 
to joinery, there may be added a jack-plane, 
adze, smoothing-plane, and tenon-saw, with 
a mortise-guuge, which saves trouble, but 
can be dispensed with for rough work. A 
bevel is also a very useful tool, often home- 
made by the carpenter, It is like a square, 
with moveable blade that cen be set at any 
ugle, and will be referred to again in 
deseribing details of work. 

Whatever the building or other job, it 
should be well-considered and sketched out 
on paper before the stuff is cut out; other- 
wise rafters muy prove too short, doorways 
too wide, or the contrary, and a number of 
dithicuitica will crop up in carrying out the 
work, which would be avoided if reference 
could be ml» to a detailed drawing. 
Neither shoul? the work he attempted until 
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the stock of available material has been 
overhauled and assorted. These bits of 
timber set aside for posts, these for rails, 
these longer and lighter ones for rafters, 
and so forth, thus avoiding waste on the one 
hand, and unnecessary labour on the other. 
Sawn stuff is, of course, always best and 
easiest to work and fit together; but it fre- 
quently happens that rougher material has 
to be made use of, either round or partially 
80. 

There is no more common necessity out of 
doors thun palings, rails, and gates, and of 
the latter I will speak first, as affording a 
very good example of simple carpentry. We 
will first construct a small one, 2ft. Gin. 
high and 3ft. long, which would go by the 
name of a garden wicket. Of course, the 
actual size will depend on its destined site, 
but the one drawn is of good proportions. 
The heel-post A is of stuff Jin. wide; the 


head-post B 2in.; E, the top rail, 2in.; D, 
the bottom rail, 3in.; C. the cross stay, or 
brace, is of the same scantling as B. All 
these are Zin. thick, and can, therefore, be 
cut from the sume plank, F, theslats, are I in. 
wide, and jin. thick; a zin. board will, 
therefore, supply them. The first thing to 
do will be to get out the stuff, and in this 
case it ought to be planed-—for, even, if a 
fence is tarred, it is usual to paint all gates, 
Try it with square, and the winding strips, 
and get it all fairly true. I have repre- 
sented the rails as inserted at about. din. 
from their respective ends of the post, the 
upper one, perhaps, at a little less distance. 
They are attached by mortising. A good 
proportion for such is to make the mortise 
and tenon each } of the whole thickness of 
the stuif, and it need not be reduced in the. 
otherdirection, but may beotfull width. LM 
show how to make a mortise with the square 
and gauge, thedrawing beingonalarger scale, 
The lines at top and bottom, ruled along the 
edge of the square, are carried round three 
sides of the stuff, so as to be a guide equally 
on both the opposite sides of the timber, as 
most mortises are cut half from each face 
of the material, the cut finally meeting in 
the centre. By this plan the mortise will 
he correctly at right angles to the faces of 
the wood when so required. The perpen- 
dicular lines parallel to the length are usually 
marked by a gauge, of which there are 
several kinds. The shuplest, G, is made by 
cutting a rebate in the end of a hit of ash 
or hard wood, and driving in a small mul or 
screw, which is then filed to a point. This 
answers perfectly, but is incapable of adjust- 
ment. H is similarly made, but with two 
points, the advantage of which is that both 
lines are simultancously marked, and from 
the same side of the piece, whereas with the 
other it must be done first from one side and 
then from the opposite one. It often 
happens that the mortise is not intended to 
he equidistant from the sides of the stuff, 
and then this tool becomes useless, while 
that with two points set at the right width 
is all that is required. These non-adjustable 
tools are very much used in rough work, 
and sometimes both ends are rebated on 


both sides, so that four permanent 
guuges are made of one piece. Such 
tools answer particularly well when a 


number of articles are to be mare of exactly 


t 
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ficld-gates, or sashes for a house, or doors. 

because there is then no need to alter the 

sct of the gauge-points. But in very many 

cases adjustable gauges are a matter of 

necessity, and those similar to I and K come 

into use. In the first, which most carpen- 
ters make for their own use, the tool con- 

sists of a bar of beech, about in. square, or 
sometimes of clliptical section, upon which 
slides a head of similar wood, about lin. 
thick, and an inch and a quarter square. 
This has a mortise to fit the rod, and a 
smaller mortise or square notch cut into the 
larger one to take a wedge, which serves to 
secure the sliding head in any desired posi- 
tion. A brad is driven through and filed to 
a point as the marker, by which lines are 
scratched upon the wood. K is a similar tool, 
but more complete in arrangement. The 
head is held by a side-screw tapped into it, 
and a second screw at the end is attached to 
a brass slide, which has one of the points 
firmly fixed in it. It can be thus gradually 
drawn down and separated from the other 
point fixed in the wooden rod. This 
is a mortise - gauge of best make, 
generally of ebony, with brass fittings, 
and the slide likewise moves in & 
brass channel, bevelled to fit it exactly. 
The posts A and B, having had their mortises 
carefully marked out by the gauge and 
square, are in turn laid upon a stool, bench, 
or block of wood, and the mortises cut out. 
For rapid work this is frequently done by 
the centrebit, with which a part of the stuff 
is quickly removed, the chisel being subse- 
quently used to clear out the hole and square 
up its angles. The gouge is another tool 
which, if of suitable size, will begin such 
work well and get out the stuff more rapidly 
than the chisel. Always use a mallet— never 
a hammer, or you will batter the handles of 
your tools terribly, and quickly split off large 
portions. Besides this, your own fingers 
will be safer, and you can get ona great 
deal faster. It is usual to begin a mortise 
about the centre, cutting out a deep notch, 
which is then expanded by cutting at cach 
end, if the centrebit is not used to begin 
with. After getting about half-way through 
the stuff, turn it over and begin on the other 
side, Keep clear of the lines and work well 
within therm. To cut into them is at once to 
lose all guide and to make a badly-titted 
joint ulmost a certainty. Leave the parts, 
therefore, near the lines to the last, and with 
a sharp chisel pare nway the inside of the 
hole until the aforessid lines are just 
visible all round the edge. Sharp chisclx, 
remember, will alone make sharply-de- 
fined and accurate tenons and mortises. 
The tenons are to be marked in exactly the 
same way, only, of course, the check-picoes, 
or-outsides, are the portions to be removed, 
and for this the tenon-saw is specially suit- 
able. After sawing across the stuff at the 
end of the cheek-picces, they can generally 
he detached by splitting off and paring the 
wood as they are in the direction of the grain. 
But try first of all a thin slice, and see if it 
runs straight; for, if the grain is at all 
crooked, the whole must be cut away with 
the saw: the hand-saw, not the tenon-saw, 
forall cuts in the direction of the grun. 
Here aguin, the lines are to be left on the 
stuff, and if both have been cut carefully, 
the tenon will just enter its mortise tightly, 
and fit it closcly, without danger of splitting 
it. Never rest satisfied with a partial fit. 
The two pieces may show no gap when put 
together, yet not half the faces of the wood 
may be perhaps in actual contact, and can- 
not be, unless every surface is true and quite 
flat. When the main frame of the wicket 
thus made is put together, it onght to he 
not only square at the angles, but quite Hut, 
ie., out of winding. If it is twisted, it is 
because the pieces were not planed square 
and true before the mortises and tenons were 
marked out. The mortises are not glued 


similar dimensions, as, for instance, a set of in outdoor work, but pinned together, 


and even in this simple operation 
there is a right and a wrong way, 
and with the latter, the pin often 
keeps the joint open, instead of draw- 
ing it close. Having put a corner of the 
wicket together, bore for the pin with a 
small centre-bit till its point just begins to 
etrate the mortise; then draw out the 
tter and ‘continue the hole on the other 
side of the mortise, and when nearly through 
so that the point begins to appear on the 
other side, turn it over and finish from the 
latter. This will make a nice cleanly-cut 
hole without ragged edges on either side. 
Now take the tenon, which is already marked 
by the point of the centre-bit, and put the 
point just a very little nearer the shoulder of 
the tenon than the mark and continue the 
hole through it. When, now, the slightly- 
tapered oak or ash pin is driven in, it will 
draw the tenon very closely into the mor- 
tise, rendering the joint very strong. If 
the dimensions given here are adhered to, it 
will be found that the upright slats, placed 
3in. apart and nailed on (with 2in. nails 
which will not quite come through), will 
leave lin. of the whole width undivided. 
This odd inch must be wasted by ae 
the slats 1-6th wider apart than the specifie 
3in., or giving the slats themselves a little 
extra width. C, the diagonal, is an im- 
portant piece in every such structure, as 
without it the gate loses much of its stiff- 
ness. It is nailed to A and B, the sloping 
ends being first accurately cut and fitted; the 
slats are also nailed to it. ce 


(Zo be continued ) 


PRACTICAL NOTES ON PLUMBING.— 
XLVII.* 
By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 129.) 
Stays to Cisterns. 


11 eisterns such as 10ft. by 3ft. and 3ft. 

deep ; or say one 7ft. deep by 3ft. wide and 
7ft. long—should have stays across the width, 
and oftentimes across the ends. These stays are 
nothing more than iron rods passed through lead 
pipes, as shown at A, Fig. 265, and screwed up 


with nuts from the outside, as illustrated at K Hin 
the above diagram. When fixing the lead pipes 
for such rods, let the ends of the pipes just enter 
the holes of the wood sides, and not to butt 
against the side, otherwise it will be a trouble- 
some job to get the iron bolt through the wood- 
work. The ends of the lead pipe should be 
soldered as at D. Do not wipe the lead to the 


side when the rod is passed through, it cools the 
metal too much. 


Battened Cisterns. 


I have already referred to the ancient cis- 
terns, and now propose to give a few lines upon 
ths old battened lead cisterns. Let me, therefore, 
refer you to Fig. 266. This is a drawing of a 

lead cistern, now 414 years old, and in a 
perfect state of preservation. The size is 3ft. 2in. 
long, 2ft. 6in. wide, and 2ft. deep; the bottom, 
sides, and ends are Jin. thick, with strengthening 
work as shown in front. 
squares is to be seen the date, and on the circle 
the initials of the maker. Two of the upright 
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corners are wiped up, asalsothe bottom. Allround 
the joint is rough, but the solder is at least fin. 
thick, and untouched by the action of the water. 
This cistern was formerly used for rain-water, 
but latterly for street-supply water. Fig. 267 1s 
another old batten cisterns, but of circular shape. 
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This bears the date 1552: it is therefore 530 years 
old, and in as good condition as on the day it was 
made. This shape tells a tale that even im those 
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days plumbers knew the strongest form and 
manner of construction. 
Modern Battened Cisterns. 


Fig. 268 is a modern battened cistern, made by 
myself in the year 1880, for holding sulphuric 


acid. The sides and ends are strengthened with 
raised ornamental work; the substance is gin. 


thick, the angles are all solidly burnt up, and it 
On the two front is about 3ft. square and deep, witha lead top, but 

not soldered. 
Fig. 269 illustrates a large battened cistern, cast 
and made by myself last year. The design, as 


Its weight is l4cwt. 3qrs. 241b. 


From the Building News. All rights reserved. also Fig. 268, is my own. The ornament gives 
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eat strength to the sides; but notwithstanding 
this 1 ysl 18in. plates, 3ft. by zin. thick, 
soldered to the sides at B, and from about E to F, 
and the ends from G to H, to keep them in their 
proper shape. This cistern was made fora vault, 
where it is impossible to be got at, excepting just 
at the front. It assupphied by a lin. 12!b.-to-the 
yard pipe passing h the front at R, and 
rom a small feed cistern fixed some distance 
away, and level with the top of large cistern. 
The top of the cistern is covered with a 1 
slate slab, and the brickwork is arched over close 
to the slab. K is the outlet pipe. The reason 
tor fixing the inlet pipe at R is to allow the water 
to fall into the cistern with force, in order that it 
will wash itself out when the pipe K is open. 
Should the pipes burst with the frost (which is 
uot very likely) or otherwise, the prpes can be 
1870 891 or newly fixed. | 

For the method of casting these cisterns, refer 
to the shect-lead casting, Chap. I. Having the 
pattern of the front or sides, &c., prepare the 
sand: but let the bed be much thicker than 1s re- 
quired for sheets, in order to allow for the orna- 
mental parts. Say the pattern is 3ft. square : lay 
it face downwards upon the sand, and well beatit 
down all over, and perfectly level. This must be 
done with great care, in order to get the print 
true and sharp without an uneven surface. After 
this, two persons must lift the print with the four 
handles provided for that purpose—the handles 
are fend at the four corners—then proceed to cast 
as though it were sheet lead, leaving the proper 
listance between the sand and the strike for the 
substance of the lead. 


The best method of casting the ornamental 
fronts of batten cisterns is as follows :—Take the 
pattern (say it is 3ft. square with jin. fillets nailed 
àll round the outside of the pattern, and on the 
face side)—let it be smooth at the back—lay it 
flat upon the table, face upwards, as at A 5, Fig. 
Ls Ror sift the sand in sufficient quantity to 
stand zin. above the face of the pattern, level the 
sand with the strike to the level of the fillets, then 
tread or otherwise beat the sand hard and smooth 
on what is now the surface ; or, take what is 
known asa backboard—this is the same size as 
the back of the pattern, but this backboard must 
have a quantity of say zin. steam-holes, as in the 
bed of the frame—lay this board flat upon the 
levelled sand, and keep it firmly pressed upon the 
sand; now lift the pattern, sand, and ba sboard 
altogether, taking care not to shift the backboard 
or sand from the pattern. Now, the sand is be- 


tween the two boards, turn the backboard to lay 


flat upon the bed of the ees — 5 
up the pattern, when you will have a good p 

ri tiny Bote of the Paier; and, if care has been 
taken in preparing the pattern with proper fillets 
suitable to the substance of the lead, you, need not 
again touch the sand, more than just the making 
up the edges suitable for the lead to flow from the 
head-pan into the mould, and the surplus from 
there into the foot-pan. Prepare the stripe to 
suit the substance of the lead required. Tip or 
east the lead a little colder than 1s requir for 
shects, and as thoroughly explained in Chapter I. 


(To be continued.) 
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BULLOCH S NEWER “CONGRESS” 
MICROSCOPE STAND. 


F this journal, Nos. 804, p. 567, and 806, p. 
618 (Aug. 20 and Sept. 3, 1880), figures of 
Bulloch’s microscopes—binocular and monocular 
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Sundry modifications in the con- 
since been made, which will be 
understood by comparing the new figure* here 
given. These modifications may be described 
under four headings:—(1) Increased strength 
‘has been given to the attachment of the stage to 
the limb; saddle-picces, forming part of the 
main support of the stage, now grip the limb on 
‘both sides, and aid in rendering the stage more 
rigid. (2) The mechanical motions of the stage 
are now controlled by milled heads on the sur- 
face, acting entirely within the circumference, sọ 
that complete rotation can be effected ; this system 
of stage appears to be essentially similar to 
Wenham's, Watson's, and Tolles’, which have 
been figured and described in this journal. (3) 
The centring arrangements of the substage have 
been altered ; they are now effected by’means of 
rack and screw movementsapplied tothe shoulder- 
piece behind the substage ring; the lower ring, 
as formerly, carries polarising apparatus, &c. 
(4) A graduation and vernicr are applied on the 
slide, carrying the optical body for recording 
focal distances, &c. 


—Wwere given. 
struction have 


For the use of this woodcut we have to thank the 


editor of the Journa? of the Royal Microscopical Society 
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SIR T, PARKYNS’ STEAM 
TRICYCLE. 


INCE the memorable judgment which de- 

cided thata steam tricycle came within the 
visions of the Act relating to the passage of 
ruction engines along the high road, we have 
heard but little as to the progress made with Sir 
Thos. Parkyns’ device. The patentee, however, 
while endeavouring to remove the legal obstruc- 
tion to the introduction of a tricycle propelled 
by steam, has been engaged in improving his 
machine, and in its latest form it is a steam 
tricycle pure and simple, capable of running at « 
rate of about twelve miles an hour. The original 
machine ran at between seven and nine miles an 
hour, and had gear fitted for working it by the 
feet, either separately or in conjunction with the 
steam engine. The foot gear was also necessary 
for starting the machine. The invention consists 
really in the design of the boiler and the general 
arrangement of the propelling power; but in 
connection with that several other improve- 
ments are patented. The machinery is especially 
applicable to any of the ordinary forms of tri- 
cycle, but is equally available for use on all kinds 
of vi loctpedes. 


The patentee prefers to alter | overi 


and enlarge the framework of the ordinary back- 
steered tricycle by placing the hind-wheel a 
little further to the rear, and in the space 
between the seat of the rider and the hind wheel 
he places a tubular boiler for the purpose of 
generating steam for driving the steam-engine. 
This boiler is adapted for burning liquid fuel, 
such as paraffin, rock oil, or other volatile and 
intflammahic vils, methylated or other spirits, in 
the fullowing manner :—On or near the boiler is 
a tank containing the liquid fuel, from the 
bottom of which tank a pipe is carried under- 
neath the boiler. This pipe passes along the 
bottom of the boiler, and is then bent back in 
a 2 shape, and closed at the end. The top side 
of the lower half of the = tube is perforated 
with small holes to allow of the escape of the 
gases which are generated in the upper half of 
the => tube by the heat of the burning liquid 
fuel und gases escaping through the perforafions 
in the lower half. A tap on the pipe near to the 
liquid fuel tank regulates the flow of the liquid. 
In some cases the liquid fuel is volatilised by 
placing a small burner under the tank instead of 
using ths = tube, and the inflammable gases 
are conducted to the burners. The steam trom 
the boiler is expanded in one or more steam 
cylinders, the piston rods of which.are connected 
to the driy ing axle by means of rearing or strips. 
A surface condenser composed of small thin tubes 
is also employed. f 

In the annexed engravings Fig. 1 shows the 
arrangements as applicable to a fiont-steerer 
with foot-gear, the engine’ being of the hori- 
zontal type with two cylinders: In the back- 
steered tricycles the botler and condenser Are 
carried nearly underneath tho seat, with the Tue! 
tank forming the back, and the engine oseillating 
at the left-hand side, connected by spur-gearing 
to the driving axle. In tricycles of the Coventry 
Rotary pattern (i.e., one large wheel at one side, 
and two smaller ones at the other running in one 
trick), the boiler and condenser are conveniently 
carried on the frame, with the fuel tank immedi- 
ately beneath the seat. Either horizontal er 
oscillating engines may be nsed, or a fom of 
rotary engine, somewhat resembling the three 
cylinder type. The illustration. Fig. I. 
the various parts clearly, but is not given usan 
intimation that it is the best form to which the 
steam-enginé Fan be applied. 

The engines are connected to the drivingyast 
either by spur-gearing or chain and wheels, the 
latter being shown in Fig. 1, where B is the 
boiler, C condensér and water tank, while Rs 
the fuel tank. The boiler is represented in Pigs, 
2, 3. 4. which are respectively end view, longi- 
tudinal, and transverse seetion’ (or plan). The 
hollow metal casing seen in Figs. 2 and 3 is con- 
nugted by horizontal crosspieces of cust - metal A 
perforated on Doth sides to receive the bent tubes 
B. These tubes, when inserted into the holes on 
one side of the: crosspieces, are fixed by being 
expanded. and the holes on the other side are 
then closed by screw-plugs us shown, At DD 
are holes for attaching a water-gauge, and E is 
the hole for attaching the inlet from the pump to 
the boiler. f 

F F are lugs to which is attached an outer 
sheet-iron casing to inclose the boiler, and % 
keep in the heat. G is the steam outlet at the top 
of the boiler, on which may be fixed, a steam- 
gauge, safety - valve, and steam regulating. 
valve: H is the inlet-pipe for the liquid fue! 
from fuel tank or reservoir to the burner; Ii 
the retort through which the liquid fuel passes, 
and in which it becomes volatilised or converte 
into inflammable gas, in which form it is con- 
veved to and burned in the burner K, which 
consists of a tube perforated with à number of 
small holes through which the gas passes and is 
burned, and flames from which impinge upon 
the water tubes and also the gas-retort I, thus 
keeping up the supply of gas for the burner: 
The mode in which the burner is lighted is a. 
follows: A small portion of spirit or liquid fue 
is burned under the retort, which, becoming hot, 
volatilises or converts into inflammable gas tie 
liquid fuel in the retort, which, flowing into the 
burner, may then be ignited. In some cases the 
condenser is carried on the top of the boiler, and 
in its simple form consists of a water-tank wre) 
tubes to condense the steam. The device it wh 


be soen thus avoids the. nuisances of escaping 
steam and smoke; and with rotary anne 
similar to the Hodson type, revolving at 4 
velocity, sufficient power will doubtless 11 
tained from a minimum weight of engine 
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and leave a surplus to propel the machine at the 
speed aimed at. A velocipede with a 5ft. wheel 
must make in round numbers 350 revolutions to 
cover a mile, and if that is to be accomplished in 
six minutes the wheel must revolve about 60 
times ina minute. As it is impossible to carry 
an engine of heavy weight, a motor running at 
high 1 must be used, and the power be 
transmitted from the crankshaft of the engine to 
the driving-axle by means of gearing. 


WIMSHURST’S INDUCTION ELEC- 
TRICAL MACHINE. 
LTHOUGH the development of the electro- 
phorous has proceeded steadily with the 
advance of electrical knowledge, it has scarcely 
kept pace with the development of machines for 
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roducing current, at all events in recent years, | (p. 116, Vol. XXX.) 


Ne have, however, had an opportunity of ex- 
amining an electrostatic induction machine which 
is certainly much in advance of anything of the 
kind previously known. The method of de- 
veloping electricity by the inductive action of 
a body previously electrified was known and 
utilised previous to the commencement of 
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the present century; but although several 
designs had been brought forward it was not 
until Herr Holtz introduced his well-known 
machine in 1865 that much attention was devoted 
to the subject. The Holtz machine and its vari- 


ties (see p. 327, Vol. XXIIT., p. 80, Vol. XXV., 
p. 179, Vol. XXXIII.) are all difficult to make 


and troublesome when made, for in a moist state 
of the atmosphere it is only by a great deal of 
labour they can be made to work at all. The 
Bertsch machine, which consists of an ebonite 
disc revolved in front of an electrified piece of 
the same material, is in that respect an improve- 
ment on the Holtz, but it is less powerful. 
Carré’s dielectrical machine is a combination of 
the older and newer forms, an ebonite disc 
revolving to the extent of about one-third of its 
surface in front of a glass disc provided with fric- 
tion rubbers and turning in the opposite direction 
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To obtain successful results 
with these machines, a comparatively high speed 
is necessary, and, with the exception of Carré’s, 
a damp atmosphere is productive of a great deal 
of vexation to the experimenter. The Voss 
machine, the latest invention of the kind that is 
well-known, which was illustrated and describe 

on p. 335, Vol. XXXIII., has the reputation of 


being indifferent to the state of the atmosphere, 
but its power is limi by the difficulty of 
multiplying the number of plates. Mr. James 
Wimshurst, a member of the consultative staff of 
the Board of Trade, has recently introduced a 
machine which possesses all the power of the 
Holtz, if not more, with the great advantage 
that itis practically indifferent to the state of the 
atmosphere; and further, can be made at a com- 
paratively small cost. Its inventor is one of the 
gentlemen amateurs who have done so much to 
advance science, and the time is not far distant 
when the name of Wimshurst will be as widely 
known as that of Holtz. A few machineson his plan 
have been already made by Messrs. Paterson and 
Cooper, of Little Britain; but that constructed 
by himself is probably the most powerful elec- 
trostatic induction machine in existence. It con- 
sists of 12 circular plates of common window- 
glass, 32in. in diameter, which run between 24 
strips of similar glass, supported in such a man- 
ner that the discs rotate freely between them. 
Twelve of the glass strips rest on bearers at the 
bottom line of the discs, andthe other twelve are 


| supported a little above the centres, leaving room 


for the passage of the spindle on which the discs 
are mounted. There is thus little friction of a 
mechanical nature, except that of the spindle and 
the armatures on each side. It is in con- 
nection with these armatures that the great merit 
of Mr. Wimshurst’s invention is found.. In the 
machines made up of many plates different pola- 
rities exist in the armatures on the same side, 
and there is consequently great loss of effect 
from neutralisation ; but Mr. Wimshurst pre- 
vents that by connecting all the armatures on one 
side by a copper wire, which is led to a conductor, 
and thus forms a handy means of imparting the 
initial charge to the machine—a small spark 
sufficing for the purpose, when the machine is 
proper! fagulated. At a comparatively slow 
speed the large machine we saw gave dense 
bundles of spark discharge in the open air be- 
tween terminals separated by 7in. and more, and 
when small condensers were hung on the ter- 
minals the sharp cracks of the discharge pro- 
duced an almost deafening noise. ‘Turning the 
large wheel of the winch at a slow rate, 
the machine gave from four to five sparks 
of three inches in length for each revo- 
lution, the line of fire being solid and appa- 
rently continuous. Such an experiment is sufti- 
cient evidence of the power of the machine, which 
isa decided advance, and one upon which Mr. 
Wimshurst, the inventor, is to be congratulated. 
It is not the least merit of the machine that an 
ingenious amateur can construct one for himse 
ata very moderate outlay ; and as soonasit becomes 
known it will find an important place in all the 
physical laboratories of the world, at any rate, 
in climates where a damp atmosphere renders the 
Holtz machine almost useless. The illustration 
annexed, for loan of which we are indebted to 
Messrs. Paterson and Cooper, shows an ordinary 
plate machine added, for the purpose of charging 
the induction machine; but, as we have said, 
a simple spark is all that is needed. 


ELECTRICAL ACCUMULATORS, VR 
SECONDARY BATTERIES.“ 
By Pror. OLIVER Lopag, D.Sc. 
(Continued from page 131.) 


T is now time to consider the action of ordinarily 
coated lead plates. Sulphuric acid acts upon 
most salts and oxides of lead, decomposing them 
and forming plumbic sulphate. The peroxide 
escapes this action, but both the protoxide and 
minium are rapidly acted on when immersed in 
dilute sulphuric acid, without evolution of gas, but 
with some generation of heat. The action for 

litharge is simply, 

PbO + HSO: = PbSO, + H,O 7 


but, as litharge has commonly absorbed some 
carbonic acid from the air, a few bubbles of CO, are 
commonly evolved at the same time; no other 
action is perceived, and the colour of the powder 
hardly changes, though it does become a shade 
lighter. ` The reaction for minium is not quite so 
simple—it is this, 


PbO, + 2H,SO, = 2PbS0, + PbO, + 2H,0. 


No adulteration of carbonate is comomnly met 
with in minium, and accordmgly no gas is 
evolved, but the formation of black peroxide 
makes itself manifest by a rapid darkening of the 


From the Lngineer. 


Digitized by Google 


154 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 917. 


Ocr. 20, 1882. 


immersed powder. In either case, therefore, the 
quantity of free sulphuric acid present in the liquid 
is diminished, and uf pleuty of powder is put mto 
the dilute acid, it will in tune get reduced to plain 
water with no sour taste. A cell coutaining an 
excess of oxide of lead, aud allowed to stand some 
time with the acid in before charging, cannot there- 
fore bo expected to conduct the charging current 
properly. When, however, oxide of lead—and 
especially minium — is packed pretty tightly 
together, it would be a very long time before its 
interior parts get acted upon much; for though, no 
doubt, the acid does soak all through it, yet as it is a 
very clogging substance, there will be scarcely any 
circulation or renewal of the acid in its interior. 
The coatings of an ordinary unformed Faure cell 
will, therefore, consist of a large amount of unal- 
tered minium, together with a perfectly intimate 
mixture of peroxide and sulphate, the latter 
occurring more particularly at the outer face aud 
edges. 

To such a cell let a charging current be applied, 
aud consider first what happens at the + plate. II 
the electromotive force avilable be not as high as 
two volts, a clogging crust of hydrated protoxide or 
of sulphate is tormed—see page 131: but if the 
electromotive force applied is about three volts, the 
hydrogen of the hydrate is removed, and a brown 
or puce-cvloured cout of PbO, is at once formed, 


thus: . 
PbH. O: + O = PbO, +H.9, 


while some metalice lend is also acted on and 
ey peroxidised direct. 

goon as a complete thin coat of conducting 
peroxide has been formed, the oxygen is Liberated 
at its surface, aud is no longer able to reach the 
lead beneath it, except in small quantities. It 
therefore is ready to oxiuse anything it finds to 
hand, and a good deal of it in all probability 
oxidizes the PO. direct into 38PbO,; some more 
acts upon the sulphate of lead preseut, with the 
help of a molecule of water thus: 


PbSO, + H,O 4 O = PbO, + H .SO, 


reproducing the sulphuric acid which was absorbed 
trom the solution while the cell was stauding idle ; 
while another portion isapt to combine simply with 
itself, and to rise as gas. The quantity of oxygen 
which escapes under the last head depends very 
greatly upon the intensity of the current thut is, on 
the strength of the current divided by the area of the 
plate—and by keeping the current weak it 1 be 
reduced toa minimum. At the same time a slight 
escape of gas is not of very great moment, aud it 
serves a useful purpose in promoting circulation in, 
and therefore uniformity of, the liquid. 

I incline to think it most Probable that the direct 
oudation of Pb, or PLO, or Pb,O,, into PO,, is 
not performed until the oxygen has united with 
itself into ozoue; for I have always found thut a 
visible layer of oxygen bubbles is necessary before 
any roxide makes its appearance, and that 
Agel any visible gas appears some peroxide is 
instantly formed. 

I have mele special experiments to find out 
whether peroxide of leud requires for its formation 
an intensity of current above some particular limit; 
but I tind that an exceedingly weak current is still 
able to form peroxide, though, of course, with 
extreme slowness, But its presence is unmis- 
takable, from the violeut energy of the return 
current as long as the peroxide lasts. The strength 
of current used in charzing was about a milli- 
ampere; the plates were clean bright lead in dilute 
sulphuric 9 2 aud cach piate exposed an area of 
about 15 square centimetres. The current was 
driven by two Groves, aud it strength was brought 
doven by adding resistances, not by diminishing the 
electromotive torce. This we know is essential 
whenever peroxile is to be formed. The coat so 
formed exhibited colour of thin plates, and in about 
twenty minutes its colour wasa greenish yellow. 

Beginuing then at the surface of the + plate, and 

spreading out gradually through the mass of stuff 
with which it is coated, there crows a dense forma- 
tion of conductuiy peroxide ot lead. It is mainly 
at the front aud :dvemciuy surface of this formation 
that gas is liberated and futher peroxide formed. 
But the peroxide, though conducting, is slightly 
Hrous, and a certain amount of oxygen is being 
iburated pretty well all through it, so that, if a 
cavity of unaitered minium should happen to be 
left, it is not altogether, though it is very nearly, 
protected trom peruxidising action, The minium 
in such a cavity would prob: bly, however, scarcely 
be touched until the outer portions had all been 
acted on; but as soon us this has occurred, and 
there is nothing more outside to absorb the oxygen, 
then the opposition electromotive force is so much 
higher there than it is where there is still un 
absorbent left, that a good deal of the cnrrent may 
be diverted to the enclow- l cavities, in spite of the 
extra resistance offered by the porous substance in 
which they are burind. 

Now consider what is boy peuing at the - plate. 
The nascent hydrogen bers ted by the charging cur- 
rent avainot its surface first reduces the slight cout 
or rust oo it, producing a clear metallic surface 


alloyed more or less with hydrogen gas. More 
hydrogen, being liberated against this surface, will 
either combine with itself aud escape as gas, or will 
act on and reduce whatever oxidised substances ure 
in intimate contact with the lead plate. 
current is too intense, some gus will certainly be 
evolved, but it takes a much stronger current to 
liberate free hydrogen from coated plates than it 
docs to liberate free oxygen. 
always a slight escape of oxygen, whereas it is easy 
to absorb every trace of hydrogen. 
thus gets reduced, tirst, no doubt, to PbO, then 
probably to the sub-oxide Pb, O, and tinnlly to 
metallic lead. 
begins at the surface of the — plate, and spreads 
gradually out through the mass of oxide which coats 
it. 


altogether. 


If the 


There is, in fact, 


The Pb,O, 


A growth of metallic lead, therefore, 


When lead is deposited in this way froin a solution, 


as, for instance, from the acetate, it grows in a 
funtastic crystalline, or tree, form, but when it 
is formed, as above, from an insoluble and closely 
packed powder, it formed a dense, coherent, though 
certainly porous, cake. 


This is not the whole of the matter, however, for 


the coating consisted of some PbO, and PbSQ,, 
formed while standing in the acid, in addition to 
unaltered minium. 
must sooner or later spread into districts occupied 
almost wholly by these substances, and the hydrogen 


The growth of metallic lead 


will be liberated in contact with them. Now the 
peroxide offers no difficulty: it will naturally be 
reduced step by step down to metallic lead; but 
there is some uncertainty with regard to the sul- 
phate. It is certainly dificult to reduce the sulphate 
of lead by the action of nascent hydrogen, and tf it 
exists in even small lumps it usually escapes action 
When, however, as in the present case, 
it 18 so intimately mixed with other substances 
which have been already reduced, that every atom 
of it, one may say, is in contact with a hydrogen 
generating surface, it is pretty certain that it does 
become reduced, with the re-formution of the 
free sulphuric acid which had been absorbed. 

We observe, therefore, that during the operation 
of charging the cell, sulphuric acid is being gener- 
ated at both the plates, so that ultunately the full 
strength of the solution is exactly restored ; in fact 
it is a trite stronger than it was, by reason of the 
absorption aud evolution of the elements of water 
at the two plates. If the plates have been 
originally coated with a mixture of minium and 
sulphate of lead, mixed together with the intimac 
of firework composition, fresh sulphuric acid is 
produced inside the coatings at the expense of the 
sulphate, in addition to that which had been 
absorbed on standing. The effect of this is usually 
to whiten, and sometimes to destroy, the cloth in 
which the composition is wrapped. 

The sulphuric acid in any cuse produced or repro- 
duced during the process of charging, is apt to sink 
towards the bottom of the cell by reason of its 
weight; and, especially if there has been no 
evolution of gas or thernnal or other convective dis- 
turbance, it wiil be found that the solution near the 
bottom of a nearly charged cell is distinctly more 
acid than that near the top. The lower portion of 
the cell, therefore, conducts the current better than 
the upper portion, and accordingly it is common to 
find the bottom of the plates most acted on, and I 
have seen the composition there fully peroxidised 
and reduced respectively, while that near the top 
was us yet barely touched. 

In an ideally perfect operation, however, the 
charging should procced with absolute uniformity, 
beginning at the surface of the lead plutes and 
gradually spreading outwards as a steadily advan- 
cing plane layer, until the free surface is reached ; 
for in such a process the maximum of gas would be 
usefully absorbed, and the opposition electromotive 
force would be kept down as low na possible all the 
time. But it is next to impossible to secure this 
steady advance by the layer of operation; for besides 
the tendency to concentration of acid at the bottom 
of the cell, which tendency may be counteracted by 
agitation, the layer is very apt to protrude itself 
capriciously in one or more places; and wherever 
such a protuberance occurs it is sure to increase, 
because of the diminished distance between the 
conducting surfaces; so that a local growth of 
metallic lend. or of peroxide, is often found to have 
penetrated through the composition and to have 
reached the free surface, where it begins to spread 
out, screening off a quuntity of unultered substance 
behind it. The oxide so screened can ultimately be 
acted upon, because the screen is more or less 
porous, but it is a slow and wasteful process: it 
takes a pretty high electromotive force, und a good 
deal of gas is being uselessly evolved from the 
already completed portions while it is going on. 

In order to diminish the chances of this local 
inequality of action, the thickness of the compo- 
sition, and distance between the plates, ought to be 
very uniforin, so that there be no thin places to 
offer less resistance to the current than others. 
Asuin, the edges of the plates ought in some way 
to be protected ; for it is well known in electrolysis 
that the amount of deposit on the edges of a plate 
is greater than on the flat portions, and for the 
same reason the growth of the peroxido and 


stagnunt and of different densities. 
powerful charging current, by the heat it generates 
and the gas it evolves, automatically secures the 
uniformity of the liquid; though this can hardly be 
considere 
by no meaus sure that the plates would not do 
better if formed“ in a large electro-plating sort 
of tank, and afterwards inserted in their separate 
cells for use. When cells come to be made on a 
large, stationary, gasometer-like scale, various 
improvemeuts may be intreduced in the directions 
I am indicating, which in the small portable affairs 
now constructed are scarcely practicable. 


reduced lead is pretty sure to be completed first at 
the edges and t 
protecting the middle portions. 


ence to apread over the frout face, 


Finally, the liquid must not be allowed to become 
A fairly 


an economical mode of stirring. I am 


THE TERCENTENARY OF NEW 


- STYLE. 


N the 15th of this month three centuries had 
elapsed since the tirst adoption of New Style. 


As the truc year does not contain au exact number 
of days, the object of the Culendar is to let the frac- 
tions accumulate, aud throw in a whole day at such 


times as will make the average length of the civil 
year sufficiently accurate fur practical purposes. 
The device of Old style, by which one day was 
added every fourth year, made the average year 
too long. As the civil year thus outstretched the 
trne year, dates got out of hurmony with those 
relative positions of the earth aud sun with which 
they were expected to be synchronous. The spring 
equinox, which in the fourth century had happened 
on the 21st of March, was round im the sixteenth 
century to be on the lith. The problem to be 
solved by New Style was to correct this error of 
excess. Two points had therefore to be arranged. 
First, ten days had to be dropped from the year; 
and, secondly, such a plan had to be adopted as would 
eflectnally prevent tho Calendar from again fall- 
ing behind. The clock of time hud not only to be 
set, but had to be so regulated as to go right in 
future. There was, indeed, no such glaring dis- 
crepaucy as on the introduction of Old Style itself, 
when a year of confusion ”’ of 445 days bad been 
necessary before even a fair start could be made. 
On the contrary, when New Style was introduced 
in 1582, the error of excess had to be corrected by 
making that year contain only 355 instead of 305 
days. Various endeavours had been made before 
1582 to reforin the Calendar. Gregory XII., who 
had drawn attention to the subject in 1577, was 
able, on the 24th of February, 1581, to promulgats 
the Calendar of New Style, since known by his 
name. He ordained that the day following the 4th 
of October, 15652, should be kuown as the loth. 
And instead of having every tourth year without 
exception as bisextile or leap yeur, he enjoined 
that those years of which the number was divisible 
by 100, but uot by 400, should be treated merely 
us common years, Thus, instead of having 
a hundred bisextiles in 400 yeurs, Gregory had 
only ninety-seven. On the first Friday morning 
of October, the folks at Rome, in 80 min, and 
Portugal, and all places thut at once adopted the 
Roman example, found that although tloy had 
gone to bed on Thursday night, the 4th of October, 
they had risen on the loth, which became the first 
day of New Style! Its centenasy in 1682 fell on 
Thursday, and its bicentenary in 1782 am Tucslay. 
This year its tereentenary has fallen on Sunday. 
In another hundred years it will return to Friday, 
its original day of the week. This period of tour 
hundred years is tho grand cycle in New Style, 
after which the year of the century, the day of the 
month, nnd the day of the week recur together. 
Instead of the Gregorian plan of havmg ninety- 
seven bisextiles in 100 years, it has been suggested 
that it would have been better to have had cight 
bisextiles in 33 years, thirty-one in 12, or evel 
seventy in 289. These methods would have given 
a closer approximation to the true year, but would 
not have been so easily available for popular use. 
The refinement on the Gregorian Calendar proposed 
by Sir John Herschel, by which the years uf which 
the number is divisible by 4.000 are reckoved us 
common years, is 30 much out of practical reach 
that further reference may be excused, not ouly to 
it, but ulso to a somewhat similar suggestion by 
Lalande. 

When the New Style was introduced in 1582, tho 
difference of styles was ten days. This continued 
till 1700, which in New Style was taken merely as 
a common year, and the divergence between the 
styles thus increased to eleven days. The difference 
of eleven days in the eighteenth century is referred 
to in one of Hogarth's cartoons, iu which the dis- 
satisfaction at the introduction of New Style m 
Eneland in 1752, on the part of those whom 1 ae 
describes as * bumpking,’' is embodied in the Pla- 
cards—* Give us our eleven days.“ The progres- 
sive difference of the styles became twelve days in 
1800. This may be seca at present on exumins 
Russian dates, for the Russian New Year 1 still 
held on the luth of January. Were Russu to adopt 
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the New Style to-morrow, she would have to lop 
off twelve days. Were she to wait for eighteen 
years, thirteeu days would require to be elided, aud 
no further increase in the divergence would occur 
till 2100. A person born on the 29th of February 
already finds it rather awkward that his exact 
birthday only happens once in four years, and the 
Gregonan device, by which the 29th of February is 
excluded from rendering intercalary service in 1900, 
will produce a further complication by preventing 
many from having their exact birthday from 1896 
til! 1901. Although the Gregoriun Calendar is 
comparatively easy for popular use, yet, except by 
reference to the almanac, we muy expect cousider- 
10 blundering about the last day of February, 
900. . 

The commencement of the civil and legal years, 
which was formerly ou the 25th of March, was 
altered by New Style to the Ist of January. Scot- 
land was before Eugland in the adoption of this 
lutter date as New Year's Day. At “ Haliruid 
Hous,” on the 17th af December, 1599, “the 
Kingis Majestic and Lordis of his Secreit Coun- 
sull, ordained “that in all tyme cuming the first 
day of the year sal begin yierlie upoun the first day 
of Januar.“ His Majestie aud Counsall,” 
although alteriug the comenucement of the year, 
yet clung to the Old Style, whieh remained 
throughout these islands until the 2ud of Septem- 
ber, 1752. 


THE PROPAGATION OF FLAME IN 
GASEOUS MIXTURES. 


HEN a combustible, gaseous mixture inclosed 
in a tube, which is closed at one end and 
open at the other, is ignited at the tree end, the 
Hame is propagated at first slowly, very regularly, 
aud without giving any sound ; but after travelling 
a certain distance, it begins to tremble, its velocity 
is accelerated and becomes very irregular, aud at 
length one hears a more or less intense sound. 
These phenomena have been observed and studied 
by MM. Mallard and Le Chatelier. In a paper to 
the Paris Academy last year, they described experi- 
ments in which they had sought to measure the 
velocity of propagation corresponding to the initial 
and regular period of the combustion, and an arti- 
fice wag described whereby they succeeded in pro- 
longing considerably the duration of that period. 
More recently they have given their attention to 
the variable state, which is equally interesting. 
We a to give a short account of these re- 
Starches. 

The irregularities were so numerous nud sudden, 
that only the photographic method seemed capable 
of sufficiently elucidating them. This was ac- 
cordingly adopted. 

A gaseous mixture was first selected, the flume of 
which is known to have good photochemical quali- 
ties—viz., a mixture of binoxide of nitrogen and 
sulphide of carbon. But the results were such as to 
encourage the hope that the sume method could be 
upplicd to phosphoretted hydrogen, sulphuretted 
hydrogen, and, perhaps, carbonic oxide. 

The tube uscd was about l0ft. in length, and 
1-2in. in diameter. ‘The binoxide of nitrogen was 
saturated with vapours of sulphide of carbon, at a 
temperature of melting ice. A photographie object- 
glass threw the image of this tube on a cylinder 
covered with sensitised paper, and moving with a 
known velocity. The photographs obtained give a 
distinct idea of the phenomena. 

It is seen, at a glance, that the flame, after 
having advanced with a sensibly uniform motion, 

rogresses with very rapid oscillations, the regu- 
lari y, duration, and amplitude of which vary from 
point to point. 

The tneform motion was propagated as fur as 
30in. from the mouth of the tube, i.e., about ouc- 
fourth of its length. ‘The velocity was about tiin. 

r second. 

The undulations in the curve further on indicate 
the vibratory movement of the tlame, aud consc- 
quently of the gaseous mass. They have sinusvid 
forme, indicating a simple vibratory inotion, or 
more complex forms, indicating superposition of 
several vibratory motions, having, or uot having, 
common periods. The points where the vibratory 
movement is simple, are geverally separated by ouc 
or two-tifteenths of the length of the tube. 

The durations of the different successive vibra- 
tory movements vary from 0023s. to 0-00.18. They 
are to each other in the simple ratios of the unmbers 
1, 2, 3, 4, 6. But no relations were observed 
between those times and the position of the tlame 
in the tube. 

The amplitude seems to be greater for vibratory 
movements of longer period, but it increases espe- 
cially towards the last third of the length af the 
tube; that is, the point where there is one of the 
ventral segments of vibration of the tube. when it 
gives the tirst harmonic of its fundameutal. The 
amplitude may thus become very great: in one 
experiment it was more than a third of the total 
length of the tube. 

It is remarked in passing, that the oscillations 
being precisely those of the guseous sections iu eom- 


bustion, the experiments give for the first time a 
precise idea of the vibratory movements of a gascous 
mass Which emits a sound. 

To these movements, necessarily, very high pres- 
sures correspond. Calculating the pressure from 
the variations of volume as measured by the oscil- 
lation of the flame, a mean pressure of, at least, tive 
atmospheres was arrived at. This pressure, indeed, 
was maintained only a few ten-thousundths of a 
second; but during that time it was sufficient to 
violently project the stopper of the tube, though 
tightly inserted, a length of 1°2in. We must under- 
stand from this what cnormous pressures may be 
similarly developed in very rapid mixtures, with an 
initial velocity, not of t4in. merely, but of over 
601t., as in the mixture of H + O. 

The mean velocity of propagation seems to be 
accelerated as the amplitude and rapidity of the 
vibrations become more considerable. The extreme 
limits of the velocities were in one experiment 
3ft. 8in. and 18ft.; im another, 3ft. 2in. and 25ft. Siu. 
In another experiment there was a production of the 
explosive wave of MM. Berthelot and Vieille. It 
arose in the period of the greatest vibrations—that 
is, at two thirds of the length of the tube. The 
last third in which it was propagated wus completely 
pulverised. 

The brightness of the flame varies during the suc- 
cessive phases of a given vibration. During the 
return movement the brightness is less than in that 
of advance. The differences of brightness increasu 
with the amplitude of the vibratory movement. They 
are, doubtless, related to changes of pressure. It is 
known, indeed, that the brightness of gusoous Hames 
increases quickly with their density. 

The experiments were repeated with a tube 4in. 
in diameter. The tame wus always extinguished 
after a course of about 5ft. The vibratory motion 
commenced much sooncr, and the amplitude of the 
vibrations was increased more rapidly. The mean 
velocity of propagation, very small at the outset, 
reuched loft. at lit. Sin. from tne orifice, then it 
was almost completely aunulled a little betore ex- 
tinction of the flame. 

The narrowing of the tube thus favours the de- 
velopment of the vibrution motion, and so all the 
consequences of thisagitation ; perturbations in the 
velocity of propagation, development of more or 
less pressure, &c. 


COAL-GETTING BY THE LIME 


PROCESS. 


HE opening lecture in the Coal Mining Depart- 
ment of the Yorkshire College was delivered 

lust week by the instructor, Mr. Arnold Lupton. 
Mr. Lupton said that the danger of using gun- 
powder in mines had long been recognised, aud it 
ought, as a rule, never to he used in any mine, or 
purt of a mine, unless examination had proved the 
mune to be free from inflammable gus im such pro- 
pores that it could not be detected with a safety- 
ump. In mines hable to sudden irruptions the use 
of gunpowder was often altogether prohibited. 
‘Twenty years ago it was generally beheved that no 
explosion could occur in a mine unless there was a 
proportion of gus varying from 6 to 20 per cent. of 
the mixture of air and gas. This had now been 
found to be a mistake, for it had been discovered 
that a violent explosion could take place where 
there was present only 2 or 3 per cent. of gas, if, 
in addition to the gas, there was a great deal of 
dust inthe air. All dry coal mines were dusty, and 
therefore liable to explode, even when reported 
quite clear of gas, so that in fiery and dusty mines 
tlie use of gunpowder was always attended with 
risk. Consequently, in many mines the use of 
gunpowder had been either entirely prohibited or 
ouly used when most of the workmen were out of 
the pit. In such mines it was important to find a 
substitute for gunpowder. In order to estimate 
the unportance of that question, it was neccessary 
to consider what was the cost of getting coal. In 
ordinary cases coul could be got and put ou railway 
trucks ut a cost varying from ds. 6d. to 58. bd. a 
ton, and of that sum only 9d. was for work requir- 
ing powder. What hud now to be considered was 
how that item of 9d. was affected by the disuse of 
gunpowder. At some collieries the abolition of ex- 
9 0 would cost Is. Id. per ton, and it was 
doubtful whether that amount would be exceeded 
in any colliery in the kindgom. Having dealt with 
various processes of getting the coal without the 
aid of explosives, Mr. Lupton said that the last 
method to be introduced was the lime process. It 
had been known for ages that quicklime when 
mixed with water developed considerable heat and 
power from expansion in volume. It was not until 
recently that a practical method of using quicklime 
for coal-getting was discovered. In this process 
lime was applied exactly in the same way as gun- 
powder, only in a much larger quantity, ten 
pounds of lime being used in a charge, where one- 
third of a pound of gunpowder would suffice. 
Having described how the holes were drilled, Mr. 
Lupton went on to say they were charged with the 
purest kind of lime, in the form of a cartridge 


din. long by 2hin. in diameter. The pressure ured 
was l4 tons to the square inch, aud the cartridges 
as soon as made were packed in an air-tight box. 
Seven cartridges were gently maomed into each 
hole, which was them stemmed with clay. When 
the holes were charged, a hand force- pump was con- 
nected in turn by a flexible tube, with smali tubes 
projecting from each hole and fittmy into grooves 
moulded on the side of the cartridges. By this meaus 
quantity of water was pumped into each hole, a 
given equal in bulk to the lune. A tap at the end 
of each tubo was then closed, and iu one or two 
minutes the chemical action ot the Line aud water 
caused a great deal of heat, which converted the 
remaining water into steam. The pressure of this 
steam caused the coal to crack. In a short time. 
however, the steam either escaped or condcused. 
Still the lime continued to work and expand, and, 
on examining the cartridges after they had broken 
down the coal, it was seen that they had enlarged 
the bore-holes. About half an hour after the 
charge had been watered the sprays night be with- 
drawn, and the coul would come down. This pro- 
cess hud been successfully tested iu hundreds and 
thousands of cases in South Wales, Lancashire, 
Durham, Derbyshire. Yorkshire. Belgium, and 
elsewhere, and had been approved by many most 
competent mining engineers. Compared with 
Gratton Jones’s hydraulic wedge, the lune procese 
had the advantage of cheapness, safety. and 
economy of labour. When, however, the wedge 
machine was applicd with good luck, it could no 
doubt be worked as cheaply as the lime process: 
but it sometimes happened that the muchine got 
fixed in a hole, and some trouble war then required 
to extract it. One advantage of line over guu- 
powder was that several cartridras could be work- 
ing at one time aleug a considerable length of tuce. 
each helping the other; whereas iu gunpowder 
blasting only a single shot was tied. Only an ap- 
proximate estimate c uld be giv u of the cost ot 
working the lime process. Allowing five hours for 
boring fifteen holes, two and a helf hours would 
have to be given for charging and watering the 
same number, and in practice the work would have 
to be done by an experienced collier, paid say 58. a 
day, ussisted by a kel or a labourer puid 28. Cd. a 
day. Supposing, then, that fiiteen cartridges broke 
1,200 cubic feet, or 40 tons of coal, the cost would 
be equal to 3%. a tou. With gunpowder the same 
umount of work could be done for 2 1-10d. a ton: 
but on the other hand, time was lost in conse- 
quence of men having to get out of the way while 
a shot was fired or while the smoke cleared away, 
and extra deputies had often to be engaged to tire 
the charges; so that taking into consideration the 
greater proportion of large cecal, the balance of 
profits might be found to be on the side of the lime 
process. It must, however, be borne in mind that 
the process was nut applicable where great power 
was required. in narrow headings, aud in stone. 
The ideal mine of the future was one free not only 
from gas, but from dust, and in which the use of 
gunpowder was superseded by lime or other flame- 
less substitutes: aul certainly the progress of 
engineering: Warranted the suppesition that these 
coinditious would ere long prevail. 


THE ORIGIN OF THUNDER- 
STORMS. 


N a paper recently presented to the Belgian 
Academy, M. Spring takes exception to the pre- 
vailing theory as te the genesis of thunderstorins, 
acconling to which the air yields its electricity to 
the vesicles of the forming thundercloud, which also 
acquires electricity through the act of condeusation: 
the electricity accumulates at the cloudl's surface, 
and when the cloud comes near ancther oppositely 
electrified, or near the earth, there may be recom- 
position of the two electricities, with lightning and 
thunder. It is objected that all the vesicles must 
take the same electricity, and should so tend to dis- 
perse. One cannot speak of the surface of a cloud 
as of a motallie conductor; its surface presents a 
adual transition. Fürther, in view of the poor 
insulating qualities of moist air, how isthe tension 
capable of producing sparks several leagues long to 
be accounted for? And, once mere, no production 
of electricity hasever beon observed, ea pemnmentally, 
during coudensation of aqueous vapour. From 
some recent Swiss experiences, M. Spring bas come 
to form a different theory. In a hit on the Urnenalp 
(at a height of 2,195 mètres) he experienced a 
violent thunderstorm one night. There was for 
about half an hour. terrific hail, without a single 
drop of rain, and whenever the hail grew 
momentarily more intense a vivid liglitning- flash 
occurred, und at the same momieut loud thunder, 
like the report of a powerful cuniou. The travellers 
were evidentiy at the very heurt of the storm, Be- 
fore long some min-drops begon to iuil, and as they 
increased the flashes and peal» because Jere und less 
frequeut. Now M. Spring’s is us follows: — Euch 
hailstone, of whatever size, is the result of union, 
by regelation, of many crystals of elect. In this 
process an enormous five surface disappears in a 
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body that is a non-conductor of electricity—viz., | injectors, &c. 


ice—and in presence of another non-conducting 
substance—viz., dry air. Experiment leads us to 
expect in such a process a large development of 
electricity, and to this has to be added electricity 
arising from friction of the hailstones with the air. 
Thus we have a large number of electrified spheres 
near each other and separated by an insulating 
medium: and those forming. in some sort, the sur- 
face of the region should, according to Farnday’s 
researchos, acquire an electric charge equal to the 
sun of the charges of the central spheres. Hence 
gnormous electric tension in that superficial part, 
relieved, from time to time, by discharge between 
tho hailstones and the nir or the ground. M. Spring 
supports his view hy a variety of facts observed 
both in Alpine regions and in the laboratory. 


HYDRAULIC MACHINERT.— V.“ 
By Pror. Perry. 


AUGE notch observations mate from day to day 
Jon a stream, enable a person to make very 
axnct calculations as to the power available for the 
driving of mills by turbines, for the working of 
hoists, cranes, and lifts, and for hundreds of other 
purposes. 
I wish I had time to tell you how Thomson em- 
poya that same theory of his in proving that the 
amous Lowell empirical formula, for rectangular 
gauge notches, wns really a rational one. I must 
finish here my tulk about gauge notches; but if I 
have incited any of you to criticise the absurd state- 
ments in nearly all the books, and to go for exact 
ideas to Thomson’s paper in the Pror:cdings of the 
British Aodann I have done you a most im- 
portant service. ° 
You see now what a lot cf important and rather 
abstruse looking questions nre easily explainable, 
T we fully grasp the riguificauce of that energy 


w. 
The fundamental fact which makes any hydraulic 
pee clear to you is this. If we may neglect 
riction, then a pound of water at any place has its 
total energy in three shapes. It his A foot-pounds 
of energy, because it ia / feet above a datum level. 
It has 2°3 p foot- pounds of energy, because its pres - 
sure is p pounds per square inch, and it has t + 
84:4 foot-pounds of energy, becanise its velocity is 
» feet per second. 

To take another example :— 

Suppose, now, that we have a pipe which is in 
the mam horizontal, so that we may neglect 
differences of level. Then we have to remember 
that the pressure energy, plus the kinetic energy, of 
a pound of water, does not alter. Now, when water 
flows along a pipe, there must be the same quantity 
flowing everywhere. We are sure, therefore, that 
there must be greater velocity wherever the pipe is 
contracted. ut greater velocity means greater 
kinetic energy, and if this water invests more of its 
energy kinetically, it must have less in the shape of 

asure energy. That is, the pressure of the water 
at B (Fig. 3), 1s less than at Aor at C. The pressure 


A 


Fl C. 3. 


* 


rr 


at B may become very small indeed. It is easy, in 
this way, to reduce the pressure to much less than 
the atmospheric pressure - merely contracting the 
cross section of the pipe is sufticient. You cannot 
make the pressure less than than that of a vacuum, 
for before that limit is reached, we get vapour 
formed 

Now, suppose a conduit of this kind were carried 
over my fields, and that a quantity of water lay in 
my ficlds, at not too great a 1 below the con- 
duit. If I bring a pipe from the point B, under- 
neath the field -water, this becomes a suctiou- pipe, 
and I get my fields drained at the expense of tho 
conduit owners. I spoil their water, i it is clean, 
but at all events I get my fields drained. 

In this lies the whole A 


Through thia, let me 


It is less than the atmospheric 


„and on to C. Thua, if we have 


I hrva not time to tell vou of the other hundred 


ways iu which our simple principles comes in to 
simplify all sorts of puzzling phenomena, but I may 
be pardoned in referring to my brother's siphon, 
for the discharge of flood-waters at the weirs in 
rivers. 
being simply a wide, open pipe of varying sectional 
area, through which an object as large as a bullock 
might pass, without injury to the sluice. 
been found, by actual trial, that the quantity of 


It has no moving parts in the water, 


It has 


water passing per minute through such a sluice is 


independent of the full, so long as there is sufficient 
fall to balance the waste by friction in the pipe; a 
few inches being enough in the case of inside pipes: 
and a velocity of 45ft. per second, at the smallest 


section, may be calculated upon when the sluice is 
working full power. The cross-section of fhe 
siphon is like the letter D at the tail: the masonry, 
or concrete basin, is aefuall, a portion of the 
siphon, and the horse-shoe shaped space between 
the lip of the basin and the iron edge of the siphon 
proper is the actual opening. The quantity of 
water parsing at any time is regulated by the ad- 
mission of air to, or its exclusion from, the siphon. 
There is a throttle-valve arrangement by menus of 
which the siphon may be adjusted at any time, so 
as to vary what may be called the normal water 
level in the reach above the sluice, and to vary the 
opening through which a constant stream of water 
falls ou a ridged-shaped portion of the siphon. This 
stream of water is needed to exhaust the siphon of air, 
so that action may be set up at any time, even when 
the water is not passing over the top of the throttle- 
valve. The manipulation of such sluices is per- 
fectly ae they may be made self-acting ; but it 
is proposed in important places to work all the 
sluices on a river from a single station electrically. 
I told you that friction, loss of energy by friction, 
in water is proportional to the square of the velocity 
at such speed as are common in pumps. [shall not 
trouble you with the exact rule by which we are 
able to calculate the loss of energy which a pound 
of water experiences in going along pe ut I 
want to impress on you the fact that this loss always 
becomes very great and abnormal when the flow of 
the water has to occur abnormally. In this pipe 
(Fig. 5) yon see that the wide and narrow parts 
ually change into one another bv continuous 
curves. Remember that it is absolutely impossible 
for a liquid to flow in a discontinuous curve. 
Suppose you try then to make it flow along the 
pipe (shown in Fig. 5). What the water does is 


this: when it comes to the corner it produces for 
itself wheels, little eddies or whirpools, as we would 
put rollers under a log of wood that we wanted to 
get along easily, and there is great loss of energy 
due to this, for the eddies have not only to be in 
the corners, but there are smaller eddies carried 
along by the water itself, maintained so long as 
they are needed. Ihave been speaking of actual 
discontinuity in the flow. But there is a fact, which 
I am sorry to say that ordinary hydraulic engineers 
seem to be quite ignorant of, namely, that a Liquid 
cannot flow along a path which suddenly changes 
in curvature. A liquid cannot, for example, flow 
along this path (Fig. 6). At A it changes from a 


F/G.6. 


+ 


eory of jet pumps, and straight line, suddeuly to the arc of a circle, and, 


consequently, the water digroases at A, and creates 


° Condensed from a serics of Cantor Lectures delivered | little casters, little eddies to carry it by a path of con- 


before the Society of Arts. 


tinuous change of curvature from B to C. Now this 


The jet pump of Professor James | viewof mine can be shown to be true experimentally. 
Thomsou simply consista of a small pipe, A (Fig. Thus it has been found that if water flows along 
4), which ends ina nozzle. 
suppose, I have’ a small supply of water flowing 
from some pretty high cistern or other reservoir. 
Suppose that this water flows into the atmosphere 
at C. Evidently the pressure at a is much less than 
the pressure at C. 
pressure, and hence the neighbourhood of a is a 
partially vacuous space, so that the pipe, B. E. be- 
come a suction-pipe, and water tends to flow from 
a point at E. to 
a small supply of water from a high cistern, we are 
able to drain a marsh with it. 


this bend (Fig. 7) it loses a certain amount of 


FlG.7. 
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energy on account of the bend ; but if you make the 
pipe bend as much again in the same direction you 
do not get again the same loss; indeed there is com- 
paratively very little lossat the second bend. But if 
you bent the pipe in the opposite direction, there is 
as much loss at the second bend as at the first. 

The little wheels, or casters, or eddies which the 
fluid creates for itself to carry it through the bend 
A are available when the water needs them again 
at B, whereas the wheels or eddies produced at C 
have to be destroyed, and new ones created, rotating 
just in the opposite direction to carry the fwd 
through the bend C. 

You see now how necessary it is that all curd 
vanes or other surfaces along which water fom 
should be drawn, not with a pair of compasses, hut 
rather with a batten, a thin strip of wood, which 
can bend gradually. 

Now I want you to regard a pump as a con- 
trivance, which gives to every pound of water 
passing through it an additional store of energy. 
From the pond to the entrance to the pump, every 
pound of water has just the energy it has in the 
pond, barring frictional loss. Foa pump to 
cistern, every pouud of water has an additional 
store of energy, and it is the pump which gives it 
this store. 

Suppose we have a centrifugal pump going ata 
regular speed, and discharging a regular quantity 
of water. In this supply-pipe a pound of water 
has a certain total amount of energy which we 
know, if we know its height above datum, its pr 
sure, and its velocity. But, in passing through the 
wheel, it receives a supply of energy. The total 
energy of a pound of water in the discharge-pipe i- 
greater than what it is in the supply-pipe. We 
can make all sorta of calculations, if we kuw 
what is the clear gain, the clear gift of energy it 
gets in passing through the pump. The calcula- 
tion of the work which the vanes of any wheel. 
whether centrifugal pump, water wheel, or tur- 
bine, give to water in passing through it, has been 
made so difficult by ingenious students, that I am 
afraid many of you, recollecting your old struggles 
with the difficulty, think me foolish to endeavour 
in a short popular lecture to give exact ideas to 

ou. 

d Suppose a man jumps into an American milway 
train anywhere, and after wandering about fore 
and aft, jumps out again. Find the mins 
momentum in the direction of the tram's 
motion just before he alights on the train. Find 
his momentum in the same direction when he has 
just sprung from the train; the difference ot thee 
is the total impulse with which he acts on the train. 
It is the momentum which he giver to the tmin. 
Suppose that a number of people could perform 
this acrobatic feat every second with the greatest 
regularity, then the momentum given in one second 
to the train could be calculated. But momentum 
given per second is what we call force: hence we 
have found the force acting on the train dne to 
these jumping individuals, and this force multiplied 
into the space passed through by the train in on- 
second, gives the prope ae work done upon the 
train per second. have nothing to do with 
whether it is a propelling force or a retarding 
force. In the one case the acrobats do work on the 
train, in the other the train does work upon them. 
That is quite clear; the loss of momentum per 
second in a regular stream of people, going on and 
off the train, is a force which is applied to the 
train. We only have to do with their momentum 
in the direction of the train's motion. 
Suppose that, instead of its being a train, it wert 
a sort of circular turntable, or a merry-go-round, 
and that a regular stream of people jumped on and 
off. In this case, the place where a man jumps ov 
may be going at a different speed from the pl 
where a man jumps off, but our rule is not wry 
different. Find how much is ndded per second to 
the momentum of the wheel at the point where 
people leap on, and regard this as u force. Mulnpir 
by the speed of the wheel there, and this is the 
work done by the mere leaping on, and staying b 
the wheel. Now. find how much per second i 
taken from the momentum of the wheel af the 
pac where leaping off occurs, and regard this as 3 
orce opposing the motion. Multiplied into pend 
at the leaping-off place, we have the work theo 
by the stream of people from the wheel, per ent. 
because they leap off. The difference in ther t 
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things is. of course, the work done in the jumping 
cu and off. 

Now the water moves towards the vanes of this 
centrifugal pump, merely radially, and hence the 
water entering the vane cannot add to or diminish 


the momentum of the wheel just there. It has no 


momentum of its own, previously, in this direction. 
What occurs inside the wheel now we have nothing 
to do with, a that we know frictional loss 
oceurs there. e are only concerned with how 
tho water leaves the wheel. The way in which it 
is made to leave the wheel determines how much 
energy it gets from the wheel. 
Take the simplest case. Sup 
ri ualat B (Fig. 8). That is, 


the vane to be 
sides moving out- 


4 7 6. 5 


wards radially at B, the water leaves the vane with 
the same tangential velocity as the vane at B has. 
Suppose this velocity to he v. Then every pound 
cf water leaving B per second, leaves with a tan- 
geutinl momentum, ¢ + 32-2, and retards the 
wheel with a force of this amount acting at B. 
This force x r is the energy which it receives per 
Scud from wheel or +? + 322. One pound of 
water, therefore, receives the energy 21 + 32:2 from 
the wheel in passing through it. 

You understand, then, that a pound of water in 
the discharge-pipe of that centrifugal pump has 
this greater store of energy than a ee of water 
in the supply-pipe, except for frictional losses. If 
we make the water go out from the wheel as these 
vane» make it go, and as it would be dangerous for 
you to do from a railway train, less work has been 
done upon it by the wheel. If it goes out in the 
dir.:ction of motion relatively to the wheel, more 
work is done upon it than I am now supposing. 

You understand, then, that the wheel gives r* + 
272 T wt-pounds of energy to one pound of water. 
If you know how many pounds of water pass 
through the wheel. you know, then, the total 
amount of work done by the wheel. 

Remember that the water gets this energy to 
ajuinter or store as it pleases, and it does sjuauder 
it in friction to a large extent. But suppose it 
squandered none of it, but converted it all into 
potential energy in lifting itself up to a cistern, it 
would lirt itself “ + 32:2 feet high; that is, it 
would lift itself above the pond to twice the height 
due to the velocity of the rim of the wheel. Sup- 
pose the rim of the wheel has a velocity of 45˙7ft. 
per second, a stone would have to fall freely 34ft. 
to acquire this velocity, and hence the total rise of 
water would be 68ft., twice the height due to the 
‘velocity of the rim of the wheel. In this case we 
should say that the pump was perfect. Remember, 
however, that the wheel itself receives energy from 
the engine through this shaft, else it could not give 
eno the water. It gives out all the onergy 
that leaves the engine, except. what is wasted in 
bearings everywhere, and what is wasted at its own 
5 with the water. 9 5 understand, then, 

wœ energy given out by the engine per pound of 
water, Ried ed into ¢? + 32°2, 1s the efficiency of 
the shatting, belting, and wheel. The real height 
to which water is lifted by the pump, divided by 
the ideal height, * — 32:2, is the efficiency of the 
veer ee all through the pump. e loss in 
these places is due to friction. Make the supply- 


pipe wide, make it bell-mouthed at the bottom, | ` 
whe 


re water enters it, so that it may enter by 
paa curves; make the approach to the wheel at 
as gradual as possible, let the vanes of the wheel 
maka thé calculable angle with the central circle, 
which will reduce the shock there, make the dis- 
charge-pipe wide, and let the velocity with which 


the water enters the upper cistern be as small as 


possible, and you will greatly reduce the waste 
of energy. But there is one particular 
place where there ip uly peoi greater waste 
than anywhere else, and t is the discharge- 
chamber. . . 

Just when the water leaves the wheel a large 
portion of its energy is kinetic. It is in rapid 
motion. Now in the large discharge-pipe there 
may be as little kinetic energy as we please. 
Hence, from the time the water leaves the wheel, 


till it enters the discharge-pipe, there ought to be. 
great care taken in allowing the kinetic energy to. 


come converted into pressure energy. 

Professor James Thomson discovered here the 
efficiency of a whirlpool chamber. When you let 
water escape from a wash-basin, you know that 
the surface of the water takes a shape like this 


‘ig. 9). 
Oe velocity of the water is greater the nearer it 
ia to the centre. The. pressure is greater the farther 


away from the centre. The spiral motion which 
you observe in this case is the only Ty Oun 
of water which allows a constant radial discharge 


Filg 
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without the water making objections, setting up 
little cdilies of its own, and thus wasting energy iu 
friction. 

Hence, in Thomson's pump, after the water is 
discharged, it circulates in this cylindric whirlpool 
chamber, which he made of twice the diameter of 
his wheel. When a pound of water reaches this 
place, in consequence of its radial and circular 
motions, it retains more nearly the whole of its 
total energy than if we let it discharge in any other 
way. It has lost much of its velocity, but has 
gained in pressure. This whirlpool chamber of 
Thomann’s, then, did for the water what these 
gradual curves do for the water in this pipe—it 
enables the water to convert its kinetic into 
pressure energy, with a minimum of waste in fric- 
tion. | 

It has, however, to be remembered that even 
here at A, the water retains a very considerable 
amount of kinetic energy, even when the whirlpool 
chamber is made very large, and much of this is 
wasted afterwards. And, although no one believes 
more firmly in the reasoning of Thomson, I feel 
that perhaps the whole problem admits of a better 
common-sense solution. Let the whirlpool cham- 
ber get wider or broader as well as larger in dia- 
meter. Let the wheel have larger orifices on its 
outer eircumference than on its inner circumfer- 
ence, The water will lose its kinetic energy far 
more rapidly as its passage widens more rapidly. 
The result of this will be that although in this 
rapid change there is more friction, yet when the 
water is only a short distance out, it is not moving 
much faster than it will do in the 1 
and there is much less loss in entering the dis- 
charge - pipe. 

I have always thought that since Thomson's 
chamber cannot he made very large indeed, we 
ought to submit to a modification of the theoreti- 
cally perfect conditions even from the place water 
leaves the wheel. Inasmuch as the pumps of 


1 Appold are 
in efficiency than Thomson's, their want of a true 
whirlpool chamber seems to be made up for bya 


Gwynne an not so very much lower 


rough approach to the shape of discharge chamber 


I have suggested. Such a discharge chamber is 
less efficient certainly than a very large whirlpool 
chamber would be, but it may be made more 
efficient than such whirlpool chambers as are not 
inconveniently large, 

My rule is, give larger discharge chambers to 
pumps than Gwynne and Appold do, but do not 


think it abs lutely at 


‘essary to give great space 


radially. In fact, ease the water-flow from the 
wheel, not merely by giving larger radial space, 
but also, laterally, taking care that the lateral 
easement is regular, and let it be as slow as con- 
venience will allow. Remember, too, that there is 
much friction against fixed sides of whirlpool 
chamber's if Thomsou's idea is thoroughly carried 
out. 


DRUGS AND DOCTORS. 
NOTHER offspring of modern medical thought, 
remarked Mr. Seymour J. Sharkey, M.A., 
M.B., Oxon, in his opening address delivered at St. 


Thomas's Hospital on the 2nd inst., is the tendency 
to scepticism—a tendency which we must not 
sweepingly condemn. It has arisen mainly with 
regard to the treatment of disease by drugs, and is 
the natural result of increasing knowledge. Whea 
a medical man studies disease from our present point 
of view, and is brought face to face with the wreck 
which it makes of the most vital structures, he must 
indeed be illogical if he does not rapidly cease to be- 
lieve in the efficacy of any drugs whatsoever, either 
to repair the damage done, or to act as a substitute 
for the diseased organ. in the 1 | This 
scepticism regarding e possibility of finding 
A E c cures for diseases in general is a most laud- 
able trait, and shows an appreciation of the principles 
of modern therapeutics which is likely to toa 
far more effectual treatment of the patient than any 
blindly empirical administration of remedies. But 
ou must not misunderstand me, and suppose that I 
ave less confidence than I really have in our Phar- 
macopoia. I believe it to be composed of—first, u 
small number of very useful drugs, the physiological 
action of which is known, and the ap lication of 
which to diseased conditions is of incalculable value ; 
secondly, it contains a considerable number af 
remedies, the efficacy of which has been proved in 
many abnormal conditions, though the rationale qf 
their action is still unknown ; and, lastly, it contains 
a host of articles which some people assert to be 
useful for one thing, some for another, but about 
which very little of any value is known. Now the 
sceptic who seems to me to be culpable and un- 
scientific, is not he who has no belief in, and con- 
sequently discards, the motley collection of substances 
contained in the third category, but he who declines 
tó use any drugs except those of the first, the 
physiological action of which is well understood. 
and for the administration of which he can see „n 
rationale. Such a one will not use those medicines 
the properties of which have been ascertained by a 
long series of observations, while their mode of action 
is obscure. This is an illegitimate and reprehensible 
scepticism. For although it must be the aim and 
lory of medical science to add constantly to those 
ugs the physiological action of which 1s kno 
and the application of which to disease is so mu 
the more certain; still the medical art must always 
remain one of observation and experience, and it is 
rational and scientific to act upon the resulta of thesa, 
though we may have long to wait for an explanation 
of what occurs. It has often been remarked that 
the best physicians use few drugs, and, compared 
with the whole contents of the Pharmacopaia, the 
rational scientific sepo will have only a small 
number of remedies which he cares to prescribe ; but 
making himself by constant observation more 
familiar with their action, and with the conditions 
to which they are applicable, he will use them rather 
as arms of precision, and his treatment will be to the 
point and effectual; while what may be called ihe 
„ mitrailleuse °’ system of the less sceptical practi- 
tioners of former days relied rather upon the number 
af substances which were mixed together in the hope 


that some might hit the mark. 


EFFECTS OF WEATHER ON INSECT 
LIFE. 

A T the Royal Agricultural College, Cirencester, 
A last week, Miss E.A.Ormerod, F. M. S., thecon- 
sulting entomologist to the Royal Agricultural 
Society of England, delivered a lecture on the above 
subject. At the outset the lecturer referred to the 
current opinion that weather affected all insect life 
alike ; this was far from being the case. The golden 
chafer, or turuip-flea beetle, throve in very hot 
sunshine, while the daddy longlegs or crane fly liked 
the cool dampness of overshadowed meadow grass. 
What one species of insect thrived on in its fully 
developed state might be precisely what would not 
have suited it as a e e or å grub. We also 
required to distinguish the meaning of the word, 
„weather,“ for differences in the amount of heat 
or cold acted very differently, according to, the 
amount of rainfall or of moistureaccompanying them. 
Many grubs, such as those called surface cater- 
pillars, would stand severe cold so long as they were 
in their own specially prepared wintering-places, but 
if thrown out so as to be exposed to wet also, would 
die. A sudden downfall of cold rain in summer 
would clear off caterpillars, but with regard to some 
kinds of eggs, though heavy ruin might destroy 
them, yet they would not hatch as well in drought 
or heat as when there was à certain amount of 
moisture in the air. Insect life was also affected, 
not ouly by the state of the weather for the time 
being, or shortly before any. given time, but the 
effects of weather might be traced for one or, two 
years or more, sometimes direetly in the condition 
of the insects themselves, sometimes by promotii 
the growth of special weeds, whi i 50 
food plant of some special plant pest (the cl 
for example), and also by 50 affecting the 
the ground that regular measures ofc t 
which plant and insect vermin were i 
out could not be carried ou. If they cor 
condition of their common farm im- 
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autumn and winter, the time when the farm opera- 
tions of the year commenced, they would see some 
of the reasons why they were uninjured even by 
severe cold. The winter state which they called 
hibernation was not simply a torpidity caused by 
the cold, for it was found, in cases where the regu- 
lar time for hibernation had not arrived, that insects 
had carried on their occupation quite undisturbed 
by a drop in the temperature of some degrees lower 
than the warmth of some weeks later, when they 
were retiring in due course to their winter quurters. 
Hibernation appeared to be quite a distinct condi- 
tion from mere effect of cold ; rather a constitutional 
seasonal influence in which insects, while they had 
still all their instinctive faculties in good order, pre- 
pa oaa D for the coming cold and want of 

ood. They did not just pass into a state of torpor 
indifferently wherever they might be, but selected 
some special locality under leaves and stones, or 
some safe protection, or formed a cell, or in some 
way supplied themselves with shelter; aud here 
they—or such of them as hibernate—passed into a 
quiet, motionless stute, the animal functionsdecreas- 
ing in power with the increase of cold. Still, if 
even totally frozen so that they could be broken 
like sticks, many kinds of caterpillars were not 
injured so long as the freezing took place in the 
shelters fhey had made for themselves. The true 
remedy here wasfor farmers to cultivate the land in 
the autumn, and throw them out of their cells and lay 
them open to drying winds and frost and thaw and 
wet. is would effectually kill them. So far as 
the egg-laying is concemed, Miss Ormerod pointed 
out that the laying places—rank grasses 1 
—should be destroyed. Liming aud chemical man- 
ures and sheep-folding were all sure meaus of de- 
stroying the eggs. In conclusion she asked for 
further information from farmers, to help us, by 
better knowledge, in destroying these pests to our 
farm crops. 


SCIENTIFIC SOCIETIES. 


— — 


LIVERPOOL ASTRONOMICAL 
SOCIETY. 


HE second session of this society was inaugu- 
rated on Monday evening, October (th, by an 
address from the president, Mr. R. C. Johnson, 
F. R. A. S. Astronomical observation, the president 
gud, is a most comprehensive term, whether con- 
sidered from the extensive range of celestial pheno- 
meua or from the instruments required for their study. 
Even with unaided eyesight a great deal can be 
doue—and indeed ought to be done—before a tele- 
scope is called into requisition. The position and 
conformation of the northern constellations should, 
for example, be familiar to every student, and many 
of the phenomena of comets can only be apprehended 
by the naked eye, or at most with a field glass of a 
power of two or three diameters. The identification 
of meteor paths among the stars is also one of the 
most importuut of eye observations, and the care 
with which the numerous tracks of these apparently 
insignificant objects have been mapped out by our 
army of observers has led to the most remarkable 
discovery of recent years—that of their connection 
with comets. Where telescopes of low power are 
employed, observers should be cautioned against the 
repeated endeavour to separate close double stars. 
for, besides the inutility of such a practice, there is 
often positive mjury—sometimes of a serious cha- 
racter—intlicted upon the eve. It does not matter 
about going from a bright light into darkness, if no 
attempt is made to immediately perceive faint 
objects, but to tum the eve from an almost black 
telescopic field, where perhaps a faint nebula orstar 
is being sought, to the page of a notebook, brilliantly 
illuminated by a bull’s-eve lantern or a gas jet, isa 
strun to which the strongest eye should not be sub- 
jected. No one will be rash enough to run the risk 
of damaging eyesight by viewing the sun without 
proper precautions, but with instruments of more 
than 5 or 6 inches in diameter it is hazardous to 
view the illuminated parts of even the moon’s sur- 
fuce without using a shaded eyepiece, 


Wet v. Dry Coal.—Thouch it is generally 
conceded now that wet bituminous coal will not 
make as large a quantity of steam ina boiler as dry 
coal, we have few figures to substantiate this. 
series of tests has been recently made at Bochum. 
Germany, which substitutes facts for theoretical 
considerations. A lot of washed slack, holding 18 
per cent. of water and 9°9 per cent of ash, eva- 
porated 5:7 pounds of water per pound of fuel: while 
the same coal, with only 3 per cent of water, made 
from 8 to 8:5 pounds of steam. Making due allow- 
anre for moisture by reducing to a standard ot like 

tities of coal, free from moisture, there is found 
fo be a direct loss by using wet coal of 14 per 
cent. 


SCIENTIFIC NEWS. 


— — 


COMET was discovered by Prof. Schmidt, 

of Athens, on October 8th, only 4° south- 
west of the great comet, and having the same 
motion, Dun Echt Circular No. 64, in an- 
nouncing the fact, says, Should further 
observations confirm the last statement, this new 
comet would seem to be a companion of the 
great comet, and may have formed part of it at a 
former, not necessarily very remote, time, 
judging by the history of the celebrated comet 

iela. 

Dr. Wentworth Erck, writing on Oct. 12th, 
from Sherrington, Bray, says that an observa- 
tion made that morning, confirmed Dr. Oppen- 
heim’s elements which indicate a parabolic orbit, 
or, in other words, that the comet is a stranger 
that has never visited us before, and never will 
again. Letters continue to arrive from different 
parts, the West Indies, Cape, Brazil, &e., giving 
glowing descriptions of the splendour of the 
comet. It will be a great disippointment if, 
after all that has been said, it should not return 
in three or four months, and fall into the sun. 


The report of the directors of the Chicago 
Astronomical Society, which includes that of 
Prof. Hough, director of the Dearborn Observa- 
tory, has been published. It gives an aceount 
of the work done with the 18}in. equatorial on 
the great comet of 1881, on Jupiter, the satellites 
of Uranus, and on double stars. The notes on 
Jupiter are specially valuable, as the spots and 
markings have been carefully studied, micro- 
metric measures made, and sketches taken. From 
these it appears that the great red spot has been 
retrograding with un accelerated velocity, the 
apparent rotation period in March, 1882, being 
Oh. 55m. 37°8s., or four seconds greater than at 
the opposition of 1879. That appears to indicate 
a total drift of the red spot 40,000 miles in 
longitude, or about 10,000 miles in the first year, 
and 30,000 in the second. Prof. Hough says: 
These observations prove that the red spot is not 
the solid portion of the planet, as has been held 
by a number of astronomers. One of the most 
curious features of this interesting object is its 
stability. Here we have an immense floating 
island, 29,600 miles in length by S. 300 miles in 
breadth, which has maintained its shape and size 
without material change for more than three 
years, 

Letters received from Ceylon announce the 
death of Dr. Thwaites, F.R.S., the director of 
the Botanie Gardens at Peradenyia, in his 
seventy-second year. Dr. Thwaites was known 
in this country as un expert microscopist and a 
diligent student of cryptogamic botany. The 
success of the Chinchona culture in Ceylon is 
largely due to the labours of Dr. Thwaites. 


Commander Bartlett, of the U.S. Navy, says 
that the temperature of the Gulf Stream in the 
carly part of its course rarely excceds 83° in June 
and July, except under a het sun in very calm 
weather, The temperatures of the stream at 
corresponding depths are the same as those 
found between the Windward Passage and the 
Gulf of Mexico. The width of the Strait of 
Florida is forty-eight miles, the greatest depth 
439 fathoms, giving an arcea of cross-section of 
about 430,000,000 square feet, and at the aver- 
age velocity (three knots) the delivery is about 
436 billion tons per day, which is much less than 
enough to account for the volume of warm water 
which spreads over the Atlantic. Commander 
Bartlett has negatived the idea that the Arctic 
current as such underruns the Gulf Stream to 
the Gulf itself, or even to the Straits of 
Florida. 

The amount contributed by the gas companies, 
for the purpose of supplying the necessary funds 
for the forthcoming exhibition at the Crystal 
Palace, now excecds 15.000. According to pre- 
sent arrangements, the gas exhibitors will light 
the south end of the nave from the entertain- 
ment court to the ervstal fountain, while the 
electrical light exhibitors will occupy the north 
nive and the transept. 


The sixteenth annual report of the Aéro- 
nautical Society of Great Britain has been issued. 
Besides the papers read at the annual meeting. it 
contains a reprint of Dr. Pole’s Study of the 
Problem of Acrial Navigaution.’' 

MM. Frézon, Dumont, and Francon have 
succecded in solidifying petroleum, in which 


* 


state it burns like tallow. This solidification is, 
according to Cosmos, effected by adding to dis- 
tilled petroleum 25 per cent. of the purified 
juice of plants belonging to the family of the 
Euphorbiacee. 


It is known that M. Decharme has been latelv 
engaged jn some interesting experiments with 
water-currents in tubes, the phenomena variously 
resembling those of electricity and magnetism. 
He has lately made what he calls Aydrodtapasous, 
which act like tining-forks. An clongated 
U-shaped brass tube is connected through a 
tubular stem with a pipe giving town water. 
The upper ends are bent round nearly to contact 
with each other. Dises, or picces of various 
forms, are adapted to those ends with screws. 
On passage of water, the fork enters into regular 
vibration, owing to attraction if the nozzles have 
thick edges, and to repulsion if they have thin 
ones. The sound is more distinct if the branches 
are so far separate us not to touch at each vibra- 
bration. With the ends of the branches im- 
mersed in water, the instrument without any 
discs gives a note. The vibration felt on touch- 
ing the fork when in action is like that from the 
rheophores of a weak induction coil. These 
hydrodiapasons act also with a compressed cur- 
rent of air, or with steam. They may be 
utilised to keep ordinary tuning-forks in action, 
or as hydraulic counters. 


Steps are being taken to connect the islands of 
Mauritius and Réunion, about 134 miles apart, by 
a system of optical telegraphy., M. Adam is 
taking out two of Col. Mangin's large telescopic 
apparatuses for the purpose, and he has devised 
what he terms an antometic eclipser for the light 
(that of an ordinary petroleum lamp will suffice). 
The signals will be photographically recorded. 
The system is expected to by specially useful in 
signalling the approach of cyclones. 

The employment of phosphor-bronze wire in 
telephony, as proposed by a Belgian physicist. 
I' Klectrieité regards as of great importance for 
the development of the art. ‘Phe conductivity is 
somewhat less than that of copper; but us it is 
more than sufficient with the high tension of the 
currents used, this is of little consequence. There 
is great advantage in the superior tenacity of the 
wire; lengths of 3 to 100 metres may be sus- 
pended without intermediate support. 

The Governor of Lower Austria has lately 
issued a detailed police-ordinance regarding pre- 
cautions to be taken avainst fires in theatres. 
It has been carefully prepared byva select com- 
mission, and contains 110 articles. Each theatre 
must be isolated, and have no communication 
with neighbouring buildings. The stage and the 
house must be separated by a wall at least 060m. 
thick. and rising abont O-45m. above the roof, so 
that the stage may be isolated entirely, 1f neces- 
sarv. The stage must be separated from 
neighbouring spaces, and must be high enough 
for the curtain to be raised without rolling. No 
habitation is allowed in the theatre; only the 
seerctarviat. the wardrobe, the room for accessories, 
and the porters lodge. The workshops and 
stores of sccnery, and the Imflets must be outside. 
(These rules will be applied to existing theatres). 
All stufts used by actors, or for scenery, must 
be dipped in a fireprooting composition during 
the vacation. Fireworks and explosives must not, 
under any pretext, be kept in theatres. In new 
theatres there must not be more than four gal- 
lories, besides the pit and lowest tier of boxes. 
The orchestra must not be utilised for spectators. 
In the pit and galleries must be passages, so that 
there are not more than six placesin a row. The 
numberof persons appointed for relief sorvice in 
case of fire is to be regulated by an agreement 
between the police and the magistrate. An 
ordinance as to the interior service, drawn up by 
them, must be printed and sold to the public at 
entrance. The chief of the theatrical enter- 
prise is bound to give the akom directly the 
danger has declared itself, and to ask the pubie 
to leave. 

Prof. Palmieri has observed considerable 
difference in oils as resards clectrie conductivity, 
and he proposes to apply his data, with the aid of 
a diageometer constructed by him, to investiga- 
tion of the oils occurring in commerce. 


By a recent order of the Czar, the admission of 
women students into the Nicholas Military 
Hospital will cease ut the end of the vear. The 
students will be authorised to complete their 
course, after which elinical instruction of 
women will cease at the hospital. The Academy 
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of Medicine for women, with a curriculum 
exactly like that of the old universities, has 
numbered 367 students. Since 1877, when the 
first students passed their examinations, 281 
ladies have completed their studies; 152 have 
passed successfully the examination for doctor in 
medicine, and 100 have entered the service of the 
universities or the hospitals. 

Blotting-paper, which not merely dries, but 

removes a freshly-made ink-blot, is prepared 
(according to the Pol. Notizd/.), by passing thick 
blotting-paper through a concentrated solution 
of oxalic acid, and then drying quickly. 
The Berlin Society of Architects lately made 
inquiry into the cause of many bronzes becoming 
black. The statue of Frederick the Great, e.g., 
has acquired a quite dark coat, while an old gun 
before the Arsenal has retained its fine green 
colour, though both have been similarly exposed 
to atmospheric influences. On analysis of the 
bronze of the gun it was found to consist of ninc 
parts copper and one part tin, while that of the 
statue contains a considerable percentage of zinc. 
It is inferred (and other observations confirm the 
view) that zinc is the cause of the blackening in 
question, 


The subterrancan telegraph line between Paris 
and Nancy is now completed, and greater security 
so acquired for telegraphic communication with 
the capital. The cable between Paris and Mar- 
1 is also well advanced, and will soon be 
tried. 


A door capable of being opened in four direc- 

tions has been invented by Herr Wiegandt, 
ot Berlin. The arrangement is applicable to 
windows. 


It is pleasing to learn that applications for 
space at the Hygienic Exhibition of Berlin are 
abundant, and, indeed, likely to be more than 
can be met. Not only have nearly all the former 
exhibitors applicd aguin, but there is a large 
accession of new ones. The closing day for 
application is Oct. 15. 


An interesting discovery has been made at 
Dorgali, in the island of Sardinia : it is that of a 
large subterranean grotto, containing many beau- 
titul stalactites, in the side of a mountain. There 
are 15 long lateral galleries, the arch of one of 
them resting on a range of high pillars having a 
whiteness like that of marble. The floor of the 
grotto seems to be of very fine basalt. When 
the grotto is lit up with torches, a marvellous 
effect in colours is witnessed. 

It has been found by M. Clemandot, in experi- 
ments by his new method, that in steel tempered 
by compression—-that is, cooled under pressure, 
the coercitive force is maintained, notwithstand- 
ing reheating, und even forging. In other 
words, instead of being ephemeral and unstable, 
like the coercitive force due to tempering in 
baths, that impressed on steel by compression is 
permanent and indclible, whatever the successive 
operations. This is thought to be due to the 
greater homogeneity produced. The metal so 
treated has also the advantage of being soft; it 
may be filed, drilled, &e.—a useful quality for 
makers of apparatus with magnets, magneto- 
machines, telephones, &ke., who often lose precious 
time in working on magnets which break at the 
Inst moment. 

The following is a list from the Deutsche Ind. 
Zeit. of the principal Steamship Companies con- 
veying passengers between Europe aud the ports 
of North and South America :— 

Steamer. Reg. Ton. 


North German Lloyd. 27 77,402 
Hamburg-American CO. 15 48,647 
Cunard Co Sate 49 90,372 
Inman Co. 88 16 43,955 
White Star COo . ; 10 37,000 
Anchor ; G08 xe 51 127,546 
National Co. ....... eee 8 25,342 
Gimon Uor soy iessen ; 8 25,164 
Brazil and River Plate Co. 31 49,955 
Royal West Indian Mail Co. 24 53,806 
Peninsular-Orienfal Co... 49 — 
Pacific Steam Navigation 
JJ ͤ es 54 119,807 
342 708, 996 


THE pressures used in locomotives have gradually 
increased from about o0lb. a generation ago, to 
130b. and 140lb., and now the Boston and Albany 
Railway Company is using 165 to 175 in its new 
engines. 


- 


LETTERS TO THE EDITOR. 


— — 


{ We do not hold ourselves responsible for the opinions of 


our correspondents. The Editor respectrully requests Hut all 
communications should be drawn up as briefly as possible.) 

All communications should be addressed to the Eptron of 
117 5 MECHANIC, 31, Zavistoch-strcet, Covent-garden, 

All Cheques and Post-ofiice Orders to be made payable to 
J. PASSỹnRE EDbwARUDS. 

In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not iu this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body uf physicks ; a vice 
from whence great inconveniences derive their original.” 
—AMontaiyne’s Essays. 

— — 


ERRATUM—STAR MAGNITUDES—POSI- 
TION OF THE EARTH’S AXIS AS RE- 
FERRED TO HER ORBIT—APOLOGIA 
SUFFICIT—OCCULTATION OF : ARIE- 
TIS—EQUATORIAL MOUNTING FOR 
A PILLAR-AND-CLAW TELESCOPE. 


(20635.]—I Norick that the compositor, in line 12 
of the penultimate paragruph of my letter (20590) 
on p. lll has put Isec. = 150“, where I wrote 
Isec. = 15“. 

Penning these words some 250 miles from my own 
library, ina part of England in which evena London 
newspaper is absolutely unprocurable, I need 
scarcely tell Draco”? (query 48169, p. 123) that 
I cannot possibly consult Flammanion's ‘* Les 
Etoiles,“ at present to answer his question. Ou 
my return home, however, in the course of another 
fortnight or three weeks, I will at once refer to that 
work, and reply to Draco’s*’ query. 

Never having had occasion to consult the work 
referred to hy Mr. Firth in query 48174 (p. 123), I 
am necessarily ignorant of the illustrations it con- 
tains. With regard, however, to the position of the 
Earth's axis, as referred to the direction of her 
motion in her orbit, I may say that on September 
21st the Northern Pole of that axis does practically 

oint in the direction which the Earth is pursuing. 
On the 21st of December, though, it will be point- 
ing in a direction square to that of her motion. On 
the 21st of March the Northern half of the Earth's 
axis will be inclined from her actual path; and on 
the 21st of June will be again square to the direc- 
tion in which she is moving. At intermediate points 
in her orbit, as my querist will see, her axis will 
gradually change its direction with reference to 
that of her motion round the Sun. If, then, we 
had to make a Sun picture of the Earth as seen on 
September 2lst, we ought to incline the Northern 
end of her axis to the left. If, on the other hand, 
we wished to represent her as seen from the Sun on 
March 21st, her North Pole should incline towards 
the right. Whether the diagrams in Professors Hux- 
ley, Roscoe, and Balfour Stewart’s Astronomy“ 
do so represent the Earth at the times of the 
Autumnal and Vernal Equinoxes respectively, I am, 
of course, iguorant. Hf they do not they are wrong 
—that’s all. 

Let me assure Mr. S. M. Baird Gemmill (letter 
20612, p. 135) that it never struck me for a single 
instant that his silence on the subject of y Virginis 
arose from any discourtesy on his part. I know, 
too well, how often bad weather and cognate hin- 
drances have stood in the way of the redemption of 
my own promises to my brother-readers to look at 
stars, to attribute any such motive to him. 

In the absence of any means of reference to the 
records of my observations, I cannot say off-hand 
whether I did witness the occultation of ? Anetis, 
to which H. S.“ refers in letter 20615 (p. 135). 
As far as my memory serves me, I did not happen 
to observe it: but if I find on my return home that 
I actually did so, I will copy the entry from my ob- 
servatory book in the next letter I write in these 
columns. 

I do not know, and cannot ascertain where I am, 
what the latitude of Sheftield is, but suppose that it 
must be 53° 20’, or thereabouts. If lam right iu 
this, A Young Astronomer ’’ (query 48251, p. 146), 
may draw a horizontal line from A in his own 
figure and letter the distal end E. Then the angle 
B A E must be made = 36’ 40, that being the co- 
latitude of 53° 20’, or angle left ufter subtracting 
53 20 from 90°. If your correspondent’s latitude 
be 53° 27, then he must bevel the top of his block to 
an angle of 36733“, and so on. 

A Fellow of the Royal Astronomical Society. 


THE SIMPLEST METHOD OF USING 
AN EQUATORIAL TELESCOPE. 

[20636.]—Tne improved method proposed by 

your correspondent, * A. S. L.“ is correct, as 


far as it goes; but your readers require to be re- 
minded that the d:ferential method is impracticable 
in the day-time, when no star is visible, and, 
poor the sun and moon are hidden from view 

y buildings or other obstacles. 

Besides this, a movable R.A. circlo is seldom 
supplied by the maker, unless specially ordered. 
The simplest co-ordinates of a cclestial body are :— 
(1) The declination (or N.P.D.); and (2), the 
angular distance from the meridi last 

supplied 


necessitates a calculation similar to tł 
last week. 

James Pearson, M.A., F. R. A.. 
Fleetwood Vicarage, Oct. 13th. 


NEW MOON FOR NOVEMBER, 1883. 


pen] —WrrTE reference to the sixth parag. of 
„A Fellow of the Royal Astronomical Socicty’s ” 
letter (20590), I inclose a calculation of new Mooa 
for November, 1882, from Fergusson’s table. The 
result differs 7m. 248. from the value given in the 
Nautical Almanae. 

From the title of the tables in F n’s 
„Select Mechanical Exercises,” it will be seen that 
they are only intended to be“ near enough the 
truth for any common almanac.”’ 

With this limitation it is presumed the error may 
pass, supposing the calculation to be correct. 


Time oF NEw Moon ry Novemser, 1882, BY 
FEnorssox's TABLES. 


Old Style d. h. m. A B 
New moon, Jan. 1782, Tab. I. 2 1 11 195 259 
100 years „ VI. 4 811 3 255 
New moon, Jan. 1882 6 922 198 514 
Nov. — Jan. 11-12 10 
lunations „III. 295 7 20 291 258 
301 16 42 489 772 
Equat. A 489 - 360 129 „ IV. 53 
„ B 772-720 52, V. 17 52 
302 11 27 
1800 Diff. Old and New Styles 12 auxiliary 
table. 


314 11 27 
Deductions for Nov., Tab. III. 304 


New Style 


New Moon, Nov., 1882 10 11 27 
By Nautical Almanac 10 11 19°6 
Error + T4 


Tables for calculating the true time of any New 
or Full Moon from the creation of the world to 
A.D. 7800; near enough the truth for any common 
almanac. D. L. 


EPSILON ARIETIS. 


(20638.]—I REMEMBER watching the occultation 
of the above double stur on Janu 20th, 1880. 
The night here was very fine, and definition almost 
as good as possible. With a 2šin. Wray I then 
had, and power 140, I could plainly see the star was 
double, enen not divided I have the following 
note of it made at the time :-—‘‘Occultation of 
€ Arietis. Although so close a double, I could see 
on which side was the smaller star. Unfortunately, 
I adjusted the telescope almost at the moment of 
disappearance, but my impression was that it ap- 
peared to get less a moment before it disappeared.” 

Walsall, Oct. 14. F. T. 


NEW MARKINGS ON JUPITER. 


[20639,]—I wisk to call attention to the new and 
striking features which have been visible in J upiter’s 
northern hemisphere during the last two months. 
These consist of numerous dusky patches which 
have appeared, some on the north equatorial dark 
belt, some projecting northwards from that belt, 
reaching in some cases even to the next belt to the 
north, and others extending for a considerable 
distance to the south of the same belt. Several of 
these new features are very conspicuous, being nearly 
as promincutas the great red spot ever was at its best, 
and attaiuiug, in one or two cases, to nearly similar 
dimensions. The exact number of these objects is 
uncertain, but at least six are visible, and at what- 
ever time an observer happens to be watching 
Jupiter, one at least of these dark masses will 
probably be visible, and very frequently too. I 
mention these features particularly, because from 
their position and prominence they offer an ad- 
mirable opportunity for the re-dctermination of 
the rotation period of this belt, and one which has 
been cutirely abseut during the last year or two. 

On Oct. 12 last, at 15h. 10m., Jupiter had a curious, 
striped appearance. Defiuition was superb, though 
rather qisty, and with power 150 on my jur 
Calver, the appearance was very striking. This 
was caused principally by the two broad, dark, red 
belts, which now form the south equatorial belt; 
the dusky, double, north equatorial belt ; the double 
belt still further to the north ; and two other fairly 
conspicuous bands, one situate on the south edge af 
the north polar cap, and the other some distance 
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south of the equatorial belts. Besides these mark- 
È the whole surface was one mass of complex 


Brighton, Oct. 14th. A. Stanley Williams. 


ASTRONOMICAL. 


poker —WITH to » Corone (letter 
1), I tried this last evening at 6.30. M 
observatory ison low land, near a river, and 

never use quite the full aperture with my 8 iin. 
generally 1 With this, and power 350, I can 
only may distinctly that n is double, and every now 
and then I fancy I see a black line between the 
eomponents. F. R. C. S. 


BOOT AN D SHOEMAKING.—III. 


ing to nurse your work. But there are very few 
who would like to cut a figure like an old cobbler 
when it can be done for a trifling outlay, and be a 
pleasure to work. I have tried to introduce this 
and other machines for years; but it has beena 
and why I do not know. Some folks count 

erything ; but letme tell you that this 
irksome to those who are used to it, 
anou and no tongue can describe 


and it is v 
Pi e trade suffer. Fig. 1 illustrates a 


what some in 


Fre. 


machine that I have used with success, at which 
dan can sit or stand, lowering your work, fixed and 
dy, that you can get at it ata moment’s notice ; 

at any odd time can be put up in less than five 
minutes, and struck and stowed away in a box Qin. 
deep, 9in. wide, and 4ft. long, in a cupboard or 
other convenient place out of the way, to be got out 
at a moment’s notice, or taken about the country. 
Now we will take the figures at the bottom, 1— 


A A is an upright, near | ing of a piece of spruce 
fir, 4in. wide, 2in. thick, 8ft. 6in. high, cheeked 
with two pieces of vat-hooping, about zin. thick, 
Sin. long, and An. wide; the top ends made semi- 
circular with a fin. hole drilled in, and a few holes 
drilled in and countersunk to screw them on. When 


; but the holes not to 
back to be }in. 


5 stop for the shackle Fx F; this is made of 
a piece of fin. iron rod, F x being the side 
view, bent round the shape of a horseshoe, with two 
turned for gin. iron rod to go through, as seen 

1 F in position, length 8in m the eye; this 
orm to fix your work upon, and 

stop G should be wound round with 


d tight as d 
covered with a piece of tight croas-belly hide. See 


dernea 
felled over the two butting. I is a plate or 
—— 


to fit tenon, about 4in. by 8, chamfered off, and 
to be 25755 fast, and skew-nailed upon the standard. 
Four holes made in it to screw it fast to the floor. 
J isa piece of wood, elm, Win. long, 12in. wide, 
and lin. thick. A notch is cut in to fit the standard 
ight, and the two corners cut off 10in. each way. 

ets can be nailed upon the top outer edges to 
keep the tools from rolling off, and one or two 
screws passed through the stan to fix it, the 
height of window-eill bead, and two screws through 


the ends to fix it to the window-sill inside. 3 
shows the machine erected before a window, K being 
the bead, L the last or shoe upon it. M is the 
stirrup drawn down by the pin E, for holding the 
work. 4 128 clams before mention d. N, the 
two battens; O, the fillets for the jaws; P the 
bedstead screw to fix these in position at the nut at 


the mortise C, passing between the battens of 
clams at 10, with 3ft. ŝin. of batten 4in. wide, and | 


a piece of inch elm 11 or 12in. wide, 4ft. long, with 
iron fittings, which are not very expensive ; as li 

or any labour 18 
to work on 


wi leasure. e e 
X is hollowed out, and 


packed in; but it 


ey ee ar, and tacked all round with 
tin-tacks if you can get 
, and then the attitude 
ig. 2. Fig. 3, the places 
id & rece e for tools 
the cheeks nailed on 


them, or brass gimp-pi 


A, B, C, m the dotted line, is a 
made of zin. stuff, 3in. deep, 
the upright, and top and bottom upon the cheeks, 
with a door on the back aide, and this I found held 
all I wanted, with hemp, flax, brads, tacks, wax, 
&c., &c. F have made the machine with a revolv- 
ing table, but there is more work in that case. 
Jack of All Trades. 


< 


AN EFFICIENT AND EASILY-MADE 
CARPENTER’S BENCH. 


[20642.]—SUPPLEMENTING the excellent article 
on page 101, October 6th—and which should be re- 
ferred to before making use of the following,— 
below is given particulars of a rough-and-ready 

nter’s bepch made 90 the writer. It is very 
y made, costs but little in materials (from 7s. 


little 
uired, you may bay. E i 


The sketches almost explain themselves. No. | 
shows the bench complete, with its various dimen- 
sions; No. 2 shows then ent of theend. The 
legs are 3in. by Sin. by 30}in. ; the top boards are 
two llin. by I zin. thick; the side boards are llin. 
by lin. ; the strips screwed on each end, and al 
the inner face of the l are ĉin. by lin. 
sides of the bench are alike, except that one sde 
has a bench- screw fitted. The timber used is all 
unplaned, the same as it comes from the timber- 
yard. The whole of the bench is put together with 
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| eee 
Ain. and Sin. screws; consequently, it is easily 
taken to pieces, either for the purpose of getting it 
into an awkward room, or using the tamber ior 
any W work when the bench is no longer 
Wan . ea 
The space underneath the bench may be ntitiseð 
by using the cross strips at each end as resis for 
elf-boards, or in many other ways. The beach- 
screw is not shown, but its position is 
and the slot for the ranner and pin ( oa 
page 101) is also shown. The bench-stope consist 
of three thick screws, about position as shows. i i 
Handsworth. B. B. A 


„ v 


THE “ARTFUL DODGER” AS AÑ 
AMATEUR PRINTER. 4 
VV˖dU! e S E fons 
negatives is over, the p gra 
over his summers work, and prepares to make te 
rints. > i $ Tee a 
j Some of the negatives are good, some poo, 
and some bad. mura poor neg. will print well, 
and many a bad one better if we try a little ‘‘artful 
dodging.” =` eias —— SO 
Let us take the doubtful negs., and see what can 
be done with them. EF 
The first is one in which the lens would not cover 
the plate. The corners print black. Yet itsa 
shame to cut the priut down to make the corners 
square. We can vignette it! . 
Get a cardboard, or piece of thick paper, large 


enough to cover the front of the a lea 
and cut an opening in it about fin. smaller 


around than the image on the plate. Put the neg. 
in the frame and fit the card on the front, raising it 
about fin. or lin. away from the neg. Cover the 
opening in the card with tissue, then look through 
the negative from the back, and see if the corners 
are shaded well. If not, bring the card a little 
nearer the negative. Now it prints right: but the 
sky comes out too dark. Take a proof-print and 
cut out the sky for a mask.” en the sky be: 
inted dark enough, take the mask and fasten it 
own on the outside of the tissue, just to cover over 
the sky, while the rest of the view prints up as dark 
as need be. 
This vignetting of a view has a van pretty effect, 
and may be adopted with success where there are 
dark rocks or foliage in the corners of the plate. 
Next comes a pretty river scene. If printed : Plain 
out,” the foreground comes out nicely, but the 
distance, which is all in the centre of the plate, is 
too light. Another card, and cut an opening in it, 
as nearly like the part which prints too light, as 
possible. Fasten it on the frame, as in the previous 
case, fitting it to cover all but the light part. 
Print the distance as many shades darker as ycu 
may desire it; then, without removing the print, 
take off the card, and let the whole negative print 
until the foreground is ae 15 
This is the best way, as by printing the distance 
first it is kept distant. It is also the most difficult 
on account of the printing a much darker 
than it really is. If tron -be experienced the 
following plan may de tried. Print out plain usti 
the foreground is done, then, without moving Hi 


to 8s.), and can be made in a few hours by any one | print, place the card over the frame ro as to 


th | who can make a straight saw-cut, while it phe pee 
0 


of being used for all the probable wants of 
of every 100. Amateurs. 


the foreground, then let the distance print to the 
desired shade. 


No. 3 has a bit of wooded bank running out bito 


Ocr. 20, 1882. 


the water, which prints entirely too dark. The 
detail is all in the neg., but is not strong enough to 


print. | 

Clean the back of the plate, and pour a little 
ground glass varnish” on the back of the neg., 
just over the weak part. Take care that the varnish 
does not flow on the film side. Now with a pen- 
knife scratch off all, excepting that which covers 
the weak „ If it still prints too dark, rub a 
little fine plumbago or powdered black crayon on 
the groun g j 

Ah! this looks like a bad case. Overtimed ; so 
5 no sete | yet we want a few prints 
off it. eground glass again, and corer the 
back of the seg this Uns 

Prints better, but not strong enough yet. Cover 
the frame with one or two thicknesses of tissue, and 
that will make as good print as we can expect. 

My! This is just the reverse. Regular cast-iron 
neg. 12 555 black and white. We must tint the 

roe ore printing. Take the silver paper and 

id it in daylight until it has a slight tint. Now 
print it. If it is too flat do not tint quite so much 
—if too chalky, tint more. The reason I say before 


peeing is hat if done after it will flatten the print 


y. 

The next would have made an excellent print, but, 
unfortunately, the sky has been badly damaged. 
We must put in a new one. Get the cloud neg. 
Make one any cloudy day, taking care not to have 
the mass too broadly lighted. Having the cloudy 
neg., proceed thus:—Make a print full size from 
the view on 3 paper. Cut out the sky, fol- 
lowing the outline of the view as much as possible, 
then lay one half on a card the size of frame, and 
draw a pencil line by the part cut. Cut the card in 
two through this peucil line, saving both pieces. 

Now, having made the masks,” put the cloud 
neg. in the frame, and shade just so much of the 

äs will be needed for the view, with the view 

> Cover the whole with tissue, and print. 

Be very careful not to have the clouds too dark, as 
then they will appear much too forward. When 
the clouds are done, remove both neg. and mask, 
and place the view neg. shading the sky with the 
ky mask. Hold the frame up to the light, and 

Just the paper to the view in such a way as to 
make the softer shadings of the vignetted sky over- 
ret ard little. Giver with tissue and print. 

the has been nicely rignetted and adjusted, it 
will be ible to tell where the 
however, the vig. is too sharp, or 


poor int will look like a botched’’ job,“ and 
— r J | 


HARDENING AND TEMPERING 
3 STEEL TOOLS. 


[20644.)—I BEG you will allow me to inguire of 
your r rs who are interested in the matter, 
whether any experiments have been made in a 
mode of hardening and tempering steel tools which 
it has occurred to me might have several important 
advan ? It is well known that a great many 
articles of steel, about which a great deal of trouble 
has been taken, fiy or crack from the sudden shock 
of the cold water into which they are plunged at a 
high temperature to harden them. This is notorious: 
I could uce instances Tapn occurring in 
some of best workshops in London. But sup- 
posing that the steel article, whatever it may be, is 
successfully hardened, it is, in nearly all cases—not 
absolutely in all cases—too hard, and then has to be 
lowered ; that is, to have its excessive hardness re- 
duced, in order to Jessen its extreme brittleness. 

Now it has occurred to me that it would be very 
feasible to heat the steel article in the usual way, 
and instead of mi eg into water say of about 
60°, to use water of 100° or 150° of temperature, or 
whatever temperature experiment might determine 
to besuitable. I think it probable that an average 
temperature might be arrived at which would at 
once give the requisite temper to the steel, and from 
the higher temperature of the water avoiding the 
sudden shock which is so often fatal. I merely put 
this forward as a suggestion, as I shall probably 
not have time to experiment myself; but if any of 
your readers can throw any light on the subject, I 
for one shall be much obliged. Oo. A: T, 


NOTES ON DYNAMO MACHINES.” 


20645.] —As one who has read with much interest 
the letters under the above title by your correspon- 
demt E.,“ will youallow me to call the attention o 
your electrical readers to letter 20519, note 75 (p.60), 
where E.“ mentions the necessity of moving the 
commutator-brushes from the position of symmetry, 
which he considers to be due to the *‘ retardation of 

of the iron cores Is this the case? 
Does it entirely account for the facts? Ina research 
on this subject (a resumé of which appeared in 


begins. If, 
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Engineering early in 1880), M. Antoine Bréquet 
conclusively shows that some, if not all, this dis- 
lacement is caused by the armeture current 
defiecting the lines of force due to the field-magnets. 
The pith of his explanation was as far as I can 
remember somewhat as follows :—Let Fig. 1 repre- 


sent the elements of a dynamo 8 Siemens 
type); here A B are sections of opposite wires 
rotating on the axis O in the direction of the arrow ; 
the induced current will then be upwards in A, 
downwards in B. This will continue till A and B 
arrive on the line C D, drawn at right angles to the 
lines of force. At this point the current will be 
reversed, and obviously this seems the correct place 
for the commutator brushes. But let us consider 
what effect the magnetic field due to the armature 
current will have, The direction the lines of 
force due to this current is indicated in Fig. 2 by the 


CF/G.2 


small arrow round A and B (a line of force being 


assumed to flow from a North to a South pole outside 
the t). Under these circumstances the lines 
due to the eld-magnets will no longer be straight ; 
for, remembering that lines flowing in the same 
direction repel, and those in opposite directions 
attract, we see that the lines will tend to take some 
such position as that shown by the dotted lines, 
and when A and B arrive at the old neutral point 
they will still have some distance to move before 
ceasing to cut lines of force, the new neutral line 
being at C D, this line giving the new position for 
the brushes. ; This action is 8 quite independent 
of any iron in the armature, aud it remaius to be seen 
what the effect of introducing iron will be. 

Still keeping to the Siemens type, let I (Fig. 3) 


be the iron of the armature; I will be magnetised 
by the field-magnets, and its poles will be at», s; 
but J willalsobemagnetised by the armature current, 
and a moment’s consideration will show that x? st 
will be the poles due to its influence. Now nu}, ss? 
will combine to form opposite poles on I, having a 
considerable lead on the normal position, thus help- 
ing to rotate the neutral line (the amount shown in 
the figures is of course much exaggerated) ; and, 
moreover, this must take place, even if the iron is at 
rest, and only the wire moving, as in one form of 
Siemens’ machine. I should be glad to know if 
“E.” or others can say from practical experienee 
whether, other things equal, the brushes of this 
machine need the same or less lead at given speeds 
than in other types? 

It seems to me that the amount of lead necessary 
for the brushes must depend chiefly on the relative 
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strengths of the field due to the armature current, 
and that of the field-magnets ; and one would expect 
a great lead of the ueutral line when the ticld- 
magnets were weak and armature current strong, 
and vice versi. The first condition might be present 
in a shunt-dynamo working on a short external 
circuit with Rich resistauce in the field-magnct 
circuit. The latter conditions would obtain with 
33 or separately- excited field-magnets and 
igh resistance in armature circuit. 

feel sure that others (besides myself) who arc 
interested in the theory of the dynamo machine 
would be giad of some further remarks on this sub- 
ject from those who, like “Sigma,” E.,“ ete., 
really now what they are writing about. 

Sydney Evershed. 


JERK IN RAILWAY TRAINS. 


oe Scio WE all know that when a moving 

Y, say a train, is brought to a standstill, the 
tendency of any loose body, such as a passenger, is 
to continue the motion, and consequently a jerk is 
felt in the direction of motion or towards the 


engine. 

Lane all constant passengers by train must 
have noticed that when a train is brought to a 
standstill in a station in the usual way by the appli- 
cation of the brakes, that at the moment of etop- 

e the passenger experiences a 77 not in the 
Aton of motion, but in the direction of the 
zard's van. This jerk is very marked on the 
heffield-Midland, and eminently so on the Man- 
chester and Bowdon, M.S.J.A. line, sometimes 
being quite sufficient to make you stumble into a 
fellow-passengers lap if you are reaching down 
your hat at the time. 

As this peculiar jerk tends to make you fall from 
the engine, — the 3 of motion, one 
would naturally suppose that engine gave a 
sudden sie LR but this is not the = I 
have examined many trains from the platform, but 
have failed to see any movement after arriving at a 
state of rest ep. a slow backward one, dus to 
the easing of the springs), and yet have seen the 
passengers who were descending at the time experi- 
ence the jerk in question. 

The application or release of the brake has some- 
thing to do with this, and I should esteem ita 
favour if Mr. Stretton, who is an authority on such 
subjects, could give a solution for the benefit of all 
your readers. 

Iam a director of an accident insurance com- 
pany, and many cases come before me during the 
year, of ined ankles through getting out of a 
train in motion, and the evidence brought to bear 
is most conflicting. Our claimants generally state 
that the train was absolutely stationary, and then 
jerked on again. The railway companies invariably 
say that the claimant descended before the train 
stopped! in one case, compensation is due to the 
claimant, but not in the other; and companies, 
whether railway or insurance, naturally look to 
their side of the question. 

I feel confident, from my own experienco, that in 
many cases the accidents have been due to this jerk, 
and although the train may accurately be said not 
to have ceased motion, yet it has done so appa- 
rently, and this pitfall of the railway companies adds 
another horror to railway travelling, and I should 
much like to know the cause of it, and a method of 
obviating it. S. J. 

P. S. — The jerk above mentioned may be felt 
sometimes in n tram- car if quickly stopped and if 
you are walking towards the door at the moment 
of stoppage you may take a header into the guard’s 
arms. 


THE RECENT ACCIDENTS AND CON- 
TINUOUS BRAKES. 


[20647.]—Cotonen YOLLAND’s report upon the 
cause of a passenger train separating into two parts 
near Acton station, on the Great Western Railway, 
on the 8th of July, has been published. an 

It appears that the 6.30 p.m. train from Padding- 
ton was made up in three sections—Ist, the main-line 
train, consisting of twelve carriuges fitted with the 
modification of the Sanders und Bolitho automatic 
vacuum brake; 2nd, two slip-carriages for Twy- 
ford, with one hand brake and guard; 3rd, nine 
slip-carriages for Windsor, with two guards and 
two hand brakes. 

When running near to Acton the whole of the 
eleven slip-vehicles became uncoupled in conse- 

uence of a carriage body moving and affecting the 
4 - coupling. . ; 

ese eleven vehicles were not provided with 

either continuous brakes, nor had they any means 
of communication between ngers and servants, 
as required by the 22nd section of the 31 and 32 
Vic., c. 119, and as this train was intended to run 
fora far greater distance than 20 miles without 
stopping, Colonel Yolland expresses the opimion 
that the company has rendered itself liable to the 
penalty of ten pounds for non-compliance with 
section of the Act relating to the providing of the 
necessary means of communication: 

The first question for consideration is, Whether 
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it is a safe practice to run as many as 11 slip- 
carriages upon the rear of any passenger train? I 
think the general opinion of your readers will be 
thut it is not. 

In the present instance, had the driver applied 
the continuous bruke to the first portion Of the 
train a serious accident might have resulted from 
the rear portion running into it. 

If the practice of slipping carriages is continued 
it is most necessary that they shall be fitted with 
continuous brakes. It will, therefore, be advan- 
tageous to consider what are the requiremeuts. 

lst. The driver must have control over the whole 
of his train (including the slip portion) up to the 
point of “slipping.” 

2nd. The guard of the ‘slip portion ’’ must (to 
fultil the Board of Trade conditions) be able to 
apply the whole of the brake power even upon the 
engine, so long as his portion is attached to the 
train. 

3rd. The brake must be automatic upon the 
whole train, and apply itself to both portions, in 
case of a break-loose, or separation at any other 
part of the liue, except where the vehicles have to 
be slipped. 

4th. When ‘‘slipped,*’ the continuous brake must 
be left in perfect working order upon both the train 
and *‘ slip portion.” 

oth. The guard of the slip portion’? must be 
able to take “otf” and put on the contimnous 
brake upon his portion, in order to regulate it in 
running tothe platform. In case of any emergency, 
or the train being suddenly aud unexpectedly 
stopped, it is most important that the slip guard” 
should huve a good continuous brake upon his por- 
tion, or a serious collision may result. 

Trains are duily running upon the Great Eastern 
and Brighton lines, also in France, provided with 
the Westinghouse brake, arrunged to comply fully 
with all these very necessary conditions. 

The tap in the main brake-pipe at the rear of the 
train-van, and the one at the frout of the slip 
portion, ure so arranged thut the guards can close 
them before “‘slippiug ”; aud, as the slip-carriage 
or van is provided with a reservoir of compressed 
nir, aud also with a driver's valve, the brake cau be 
taken off, put on, and regulated, precisely us is 
doue by a driver from the engine. 

General Hutchinson has issued his report upon a 
passenger engine leaving the lines in cousequence of 
the rails having been taken out during relaying, 
near to Chorley, on the Lancashire and Yorkshire 
Railway, on lst August. 

A platelnyer, the serrant af a contractor (with a 
gang of men), was emploxed to relay. He had not 
a copy of the railway company’s rules, and, even if 
he had, it will be seen that he was not amenable 
thereto. This man, by some mistake, thought that 
the train had passed, after which he was to 
break the line, the result being that when the 
10.15 a.m. train from Chorley urrived at the spot, 
the ruis had been taken out. Fortunately the 
driver saw the danger when about 180 yards off; 
he reversed the engine and whistled for the guard 
to apply Fay’s brake, which wus titted to the four 
rear curringes and the van. The train was pulled 
up, with four wheels of the engine dropped inte the 


ip. 

8 Fay's brake was thus able to prevent what might 
have been a very serious accident, but Geueral 
Hutchinsen senna that, * Had the continuous brake 
been applied also to the engine and tender wheels, 
and been under the control of the driver, the acci- 
dent would have been altogether prevented.” 

An accident took place on the 12th of September, 
near Remicourt, the details of which are uow pub- 
lished. It appears that when the express from 
Cologne to Brussels was running at a high speed 
down an incline, the engine left the line in conse- 
quence of the leading axle breaking. 

The trains upon the Belgian State railways are 
fitted with the Westinghouse automatic brake, aud 
it did very excellent service in this case, as inme- 
diately the cugine ran off the rails, this brake 
brought the carriayes sutely to rest upon the line 
Without any loss of life, or telescoping of the 
vehicles. Ihe circumstances of this case are very 
similar indeed to those of the Ely aud Kleeu 
(Russin) accidents > as in all three instances the 
Westinghonse brake, by its powerfal and instan- 
taneous action, prevented What might have been 
fearful disasters, 

Of conme it is a fact well-known to your readers 
that passengers are not killed by the actual coli- 
sion between any two trains, or between a train 
and buffer stops, or by au engine leaving the line, 
the loss of life which follows is the result of the 
“ piling-up” and ‘telescoping of the carriages 
In consequence Of the frout part of the train being 
Very suddenly checked or stopped, and by the rer 
pertiou runuing or ‘telescoping ` iuto it at full 
speed. Meuce it follows that to save life it is neces- 
Sry that this "telescoping “ shonid be prevented 
by destroying as quickly as possible the coserva or 
“smashing force’ of the rcar portion of a traiu ; 
this can only be done by an instantaneously sactine 
sutoimitie brake applying itself to every wheel aud | 
preventing the litter porter the train from over- 
ruumug the jormer. An ctlicicut automatic bruke 


at Hugstetten. 
Zeitung, has given a very excellent 
the wreck, and also a ground plan or 
ing the positions of the vehicles as they wero found 
after the disaster. 
valuable information, and I feel convinced that it 
would be a great advantage if all the reports of the 
Board of Trade inspectors were accompanied by 
similar ground plans of the wrecked vehicles. 
this country it is frequently the case that the débris 
is cleared away before auy ground plan has been 
made or the actual distances measured. 


I have often pointed out is not only a good train- 
stopper,” of great use in case of a break-loose,”’ 
but in my opinion, its most important advantage is 
that it prevents ‘* telescoping ’’ of the carriages, and 
thus saves the lives of passengers. 


In my latter, page 91, I referred to the accident 
A German paper, the ///ustrirte 


e of 
Ingram show- 


This diagrain furnishes very 
In 


Clement E. Stretton. 
Saxe Coburg-strect, Leicester. 


LEGAL REPLIES. 
2048. JI—PATENT MEDICINE — STAMP LICENSE. 


(48204).—The Statute 52 Geo. 3. c. 150, requires 
stamp duty to be paid on all articles sold as medi- 
cines, or held out to the public as beneticial to the 
prevention, cure, or relief of any disorder or com- 
plaint affecting the human body. 
would clearly include a specific.“ by which I 
presume the querist meaus an ointment to cure 
certain maladies, and it would, therefore, require a 
stamp upon each pot according to its price; while 
a license to sell the same us a patent medicine 
would also be necessary. 


This definition 


LEASE—SMOKE— DAMAGES (48206).— Without 


reading the avreemeut and knowing all the facts I 
cannot safely advise upon this case. 
lease be valid and iu the usual form, I am at a loss 
to see how the tenant can get out of it because a 
chimney smokes, and, still less, how he can bring 
an action for damages. 
is trying to frighten the querist, or there is more 


But if the 


Either the tenant’s solicitor 


in the case than is disclosed. The proper course 
would be to sue for the reut as it becomes due; thus 


treating the lease as existing ; but I cannot possibly 
auswer for certain without seeing the document. 


WILL—SEPARATE ESTATE (18207).—Here again 
T cannot give a decided answer without seeing the 
will which I am asked to construe, especially as the 
question is confused, and does not state clearly 
whether the daughter B. took only a life interest, 
or took the whole; neither am I told whether the 
property was real or personal. Ifthe daughter B. 
took the whole, absolutely for her separate use, 
then she could will it away as she liked, or, if she 
did not, it would go to her heir or next-of-kin. On 
the other hand, if, as seems probable, the mother 
had only a life interest, while the reversion was in 
the daughter, then, of course, she could not will it 
away, with or without her daughter's consent. 
Supposing the daughter died before the mother, 
it would go as the will directs, or to B's. heirs, or 
next-of-kin. But without seeing the will, it is 
merely guesswork. 


BILLS OF SALE REczrrrs (48208).—The querist 
must’exercise his own discretion as to showing his 
receipts to the Bill of Sale holders ; and certainly, he 
cannot be compelled to do so. If they choose to pro- 
ceel upon their Bill of Sale they run the risk of 
an action for damages, should he have paid all that 
is owing. I do not think the mortgagees are 
bound to give any reecipt in full, but if they will 
not retum any securities they hold, the querist 
can sue them for the same in the County Court. 
If he wishes to know more of Bills of Sale generally, 
and under the uew Act, he can read my handbook, 
just published. 


Herr AT Liw—Stature oF Limitation (48210). 
—The land being freehold, there is no doubt that 
upon the death of the owner intestate, it descended 
to his heir-at-law, who was his intant grandson. 
But it seems that the deceased's widow obtained, 
and kept possession of the land for 17 years. By 
the Statute of Limitations of 1874. which came into 
operation IS79, an action to recover land must be 
brought within 12 years, unless the claimant is an 
infant when the right accrues, in which case he 
is allowed six years more trom the date of his 
coming of axe. In this case, therefore, the grand- 
son has a clear elin to the property, which, as he 
has only just come of age, is not barred by the, 
statute > and the matter is one upon which the 
execntors should take legal advice, with a view to 
an arrangement. | 


Witt -REVERSIONARY SHARE (621. — In this 
case it is Clear that, arter the wife's life interest, | 
the testator lert his property in eqnal shares to his 
three brothers: and even took care to add their | 
assigns, Which was unnecessary. The effect was, | 
that upon A's. death, these shares at once became | 
vested in the three brothers, and they could, there- 
fore, do what they liked with them as ther own 
property. The deecased brother had thus a 
povtect legal right to mive bis share by will to his 
widow; for the property in it was his although he 


never had the possession ; and having so bequeathed 
it, his children have no claim whatever. 


BILIS OF SaLE—REeEGistraTion (48215). By 
the present law, an unregistered Bill of Sale is 
valid, and binding as between the parties to it, 
but is void as against the creditors of the grantor, 
and in bankruptcy. The qucrist has done no 
harm by signing the promissory notes, for as long 
us he pays his instalmeuts, neither they nor the Bill 
of Sale can be enforced; while if the Bill of Sale 
were acted upon, the notes would become useless; 
except, of course, as against any surety who msy 
have signed them, and it is for the purpos of 
having a surety, that they are commonly employed. 
If the querist wishes to know more about ills of 
Sale, and the New Act, he can read my Hints 
thereon, just published. 


WILI—RRvOCAT ION OF PROBATE (45222).—It 
would require a very strong case indeed, even if it 
could ever be done, to get the Court of Probate to 
set aside a will twenty years after it has beeu 
proved. Revocation of Probate, if it be not mado 
in solemn form, can be obtained sometimes, but it 
would bea costly and uncertain proceeding here; 
and the delay would have to be satisfactorily ex- 
lained. Cases of this kind generally arise when a 
lates will is discovered after one has been proved. 
But here the grounds for upsetting the will are, 
that it was obtained by undue influence, and that 
the testat rix Was incapable. Why, then, was not the 
probate disputed ut the time ? Now it is too late. 


Buinprnc—Hienway (48246).—The convey- 
ance ought to contain an accurate description and 
measurement, and plan of the land bought by the 
querist, so that he could know the boundanes of 
his own property. But if this will not tell him, he 
must find the limit of the road from the local 
authorities. Roads vary in width, and J am not 
aware of anv rule by which this question can be 
more detinitely answered. 


CorrnoLpS—ReEsuttina Trust (48256).—Pre- 
suming A. to have paid for the property himeeli, 
and not to have had auy intention of giving it to 
B., then the effect of buying it in B.'s name, was 
that B. became the legal owner, but held it in 
Trust for A., who would be the equitable aod 
beneticial owner. There was in truth a resultag 
trust which will be euforced by the Court of 
Equity. A. can demise it by will us he chooses, awd 
ir he does not do so, then it will go to his hex, 
according to the custom of the manor. B. bas vo 
title to it at all, unless he can show that A. meant 
to give him the property, and not simply that he 
was to hold it in trust for him. If B. will uct cons 
vey it tothe beneticial owner, or act as a trote 
should, then be can be compelled, by means otan 
action in the Chancery Division, to carry out the 
Trust. Fred. Wetherfield, Solicitor, 

2, Gresham-buildings, Guildhall. E. C. 


THE PRODUCTION OF LOOPED ’?) 
FIGURES BY GEARS. 


(29619.]—Wuen I asked “J. L.” to tell us 
whether he meant that true loops could be produced 
by the geared rose-engine, I hoped he would hate 
explained how such loops as those iu his illustra 
tion, page 583, could be traced. 

He kindly notiecd my query in your last sste, 
but only to state that figures really looped can le 
cut. 

Were “J. L.” a less great authority on lathe 
matters, I should boldly sny the thing is unposlve. 
ls it not strange that in a series of articles on “thè 
production of looped figures by geariug we Soul! 
have to be coutent with the statement on puge w 
that such figures can be produced, „whilst all that ls 
explained is how waved figures are traced. 

All tigures produced by the rose-cnyine alone am 
the result of two movements—a medial caused by 
the rocking of the head or of the slidc-rest, aud 
continuons circular, caused by the revolution of the 
work on the mandril. Now, I couteud that th. 
two movements will produce waves, but net loeps 
except when the waves reseh the ceutre. 

F. A. X. 


HUYGHENIAN EYEPIECES. 


(20550.]—Havine fitted up my own Set of thee 
evepieces, and arranged thein so that the distav 
between the lenses may be varied at will, l hase 
experimented with them in various ways, Iu urtit 
to get best results, 1 find three defects, widi 
seems impossible to remedy altogether. There d 
the tinge of colour on objects just cnt rig wh 
going out of, the ficli of view: the curved field 
which necessitates a slightly diferent focus tor the 
edge than the centre; ard, bisily, mejet 
between or from the lenses, which often moy be 
mistaken for real stars. As regaris the nett 
these, it may be much deereascd by „r ‘it 
leude ucurert roe Che tha the te- ice. tue 
brings into existente the lust dere -u iy. Has. 
tion, upou which no turn peu dd eg oF paa 
piece has uuy effect (if they are truss entre ul. iie 
which may be knuwn to be shine by its cord 
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in an Opposite direction to the real star. Thecloser 
the lenses are together the larger does the reflection 
become, aud it can only be eliminated by placing 
them far enough apart. This is about, if not 
exactly, half the sum of their focal distances ; but 
ir this point be passed (and 1 find it limited to 
about the 40th of au inch), there will be another 
reflection which increases in size as the lenses are 
stul further separated. When placed beyond the 
above 9 7 the eyepiece is not much better than a 
aingle-luns one. When the lens are placed the 
distance upart which admits of uo reflections, we 
have then the first and second defects plainly 
apparent. I should judge that the above distance 
can only be obtained by actual trial from the difti- 
culty of getting it in my own eyepieces. I believe 
that the above defects cannot be removed altogether 
in the Huyghenian ; but why should they not in the 
achro’ coustruction? I have tried achromatic 
lenses, but they have the same objectional re- 
flections as the others. I should be glad if some 
one who has a Jin. achro’ e.p., consisting of two or 
three lenses cemented together, would say how it 
pertorms in reference to the points I have men- 
uoned ; also, if the field of view is as large as is 
geuerally the case in the Huvghenian, for the 
augular aperture of an ocular seems to be important. 
Tunce tricdone of thecheapiin. micro. lenses, plano- 
convex ; but it showed a much darker image than a 
jw. Huyghenian, owing to its sinall diameter, which 
was just 1-I0th of an inch, while the tield-lens of the 
other was 7-32nds clear. The question of a perfect 
evepiece is important to those of us who have no 
clockwork to keep an object in the centre of the 
field of view. aud is also worthy the attention of 
our mathematical and practical correspondents. 
F. T. 


THE ELECTRIC LAUNCH. 


420851] — Vorn correspondent (letter 20627), 
E. F. N.,“ says he would like to hear what I 
have to say as to the machinery of the ubove vessel. 
I presume he ineaus as to its comparative weight to 
that of a steum-enyine. 

In making such comparisons, 7% is animportant 
element. A storage of clectricity is analogous to a 
ttorage of any other article, the letting out or 
lowering down of Which may be utilised to produce 
useful work, 

If a weight of I. Goal. is raised 33ft., the letting 
down of sucha weight in one minute would repre- 
sent one horse-power, and we should say our one 
horse-power weighed a little over 1,0001b. But if 
the weight were allowed to fall the $3ft. in 15 
seconds, it would be at the rate of 1,000Ib. weight 
to four horse- power, or 250 lb. to one horse-power, 
aithough the total amount of power would only be 
as before, one horse. 

This shows the difficulty of comparing the two 
motors, electricity and steun. 

To make a fair comparison, we must take the 
weight of the clectrical apparatus, tiie of run, and 
horse-power exerted at 33, 00 toot-pounds per 
minute; aud the weight of a See es engine, 
water, and coals, to do the sume amount of work 
iu the same time. 

If I put the electric launch in the most favour- 
able light, and assume that the whole of the 
machinery and storage batterics weigh only 
2.210 Ib., nud the run at six hours, this compares 
very uufavourubly with steam. 

Assuming 20 horse-power to be exerted, it is casy 
to construct an engine and boiler at, say, 401b. to 
the horse-power, SOlb. Then coals for a six hours’ 
run, at ðb. per I. H. P. = 600b., total weight 
1,4001b., compared to tlie 2,240lb. for the electric 
lanneh. 

li the electricity is used iu half the time, three 
hours, this weuld appear to reduce the relative 
weight: but the steam-engine might readily be 
desizmed to do the same thing, with a three hours’ 
supply of ccal, and greater pressure, or piston 
typed, &e. 

I am closely watching the development of 
electro-motive powcr, and I think the above ex- 
ample is very creditable to all concerned; but it can 
scarcely be called a %%, motive power at present. 

Sensational paragraph writers in daily papers do 
a Kraut deal of damage to the cause of real scien- 
tiie research, by unduly lauding electricity. The 
saume unwise conduct took place when railways 
were young: we were continually being told that 
the locomotive would ‘taunihilate time and space’! 
a feat which is yet in the fur future. 

Oct. 14. Thomas Moy. 


ELECTRO-MAGNETIC UNIT OF 
POWER. 


f20052.)—I tTHink that * Milverton,” letter 
20473, p. 59, will fiud the information he requires 
in Prof. Everctt’s well-known * Cuits and Physical 
Constauts. Dr. Siemens, in his address (I quote 
trom the report inthe Electrica? erie), says—' A 
Watt then expresses the rate of an ampère multi- 
plied by a volt. whilst a horse-power is 746 Watts, 
and a cheval-de-vapeur 735.“ Or, in other lau- 


guage. since the volt = 10%, and the ampère = 10 7}, 
the Watt = 10" x 107! = IU .............. (1). 


Now, from Prot. Everett, p. 168. the horse- power 
= 7°46 erg-nines or 7°46 x 10°, or by shitting the 
point 746 x 107, and in the same way force-de- 
cheval = 736 x 107, so that, since from equation 
(I), the Watt = 107, the horse-power = 746 Watts, 
and the force-de-cheval = 736 Watts. 

Dr. Siemens calls the cheval-de-vapeur 735, 
while Prof. Everett calls the force-de-cheval 736. 
The latter number I have used (it will be noticed) 


in this calculation. 
Frederick John Smith. 


IMPROVED BICYCLE HEAD. 


(20653.]—I THINE that one great fault of Mr. C. 
F. Archer’s design for bicycle heads (letter 20617) 
lies in the fact or his proposing to have a vertical 
spring im the head, as this, Paving a downward 
tendency, will, in all likelihood, allow the backbone 
shutting on to the rubber tires when the sinall 
wheel springs forwards, and this will speedily bring 
the rider to lerra firma, and in a manner not very 
pleasaut or mildly—viz., ** over the handles.” 

This, I think, will undonbtedly be the case if the 
socket G (as I understand it) is allowed to slide 
on A, the spindle attached to the forks. 

A Bicycle Rider. 


MIRRORS OF REFLECTING TELE- 
SCOPES.—TO “ORDERIC VITAL.“ 


[20654.]—I cox ESS to having read letter 20566 
(p. 88) with considerable disuppointment, as I bad 
hoped that one who had shown himself S0 familiar 
with the mathematics of opties might have turned 
his attention to reflecting telescopes by way of 
completing the subject. I do uot think Tullex's 
remark is S0 meaningless, for it was no doubt the 
result of years of practical experience during which, 
as he expressly states, he fonnd that the same curve 
of the large mirror was ve! suited for the three 
varieties of retlecting telescopes. 

I naturally hesitate in expressing an opinion on a 
matter of such difficulty, but I think “ Ordenc 
Vital ” is wrong in assuming that the parabola is 
of necessity the proper curve for the Cassegrain and 
Gregorian, though it is, doubtless, essential for the 
Newtonian. 

I look upon it in this way. In the Newtonian, 
the cone of rays proceeds direct to form the image, 
for of course the flat merely changes the direction 
of the rays as a whole, without interfering with 
their relationship one to another: but in the Gre- 
gorian and Cassegruin the case is quite different. as 
the ravs are received first on a curved surface, and 
not on a plane. 

Suppose for a moment the large mirror were a 
spherical curve, then the rays from the central 
zoues would converge to a focus at a longer 
distance than those from the outer zones, pro- 
ducing, of course, a certain amount of lougi- 
tudinal aberration, and it is clear that no 
plane surface could receive simultaneously all 
these different focal images; but it seems 
equally clear that a enrved surface would do what 
the tlat surface could not, and this is just the case 
in the Cassegrain and Gregorian constructions. If, 
for instance, there was a difference of, suy, a 
tifticth of au inch between the central and marginal 
focal length, I see no reason why this aberration 
should not be corrected by a curved surface, whose 
versed sine was equal to this difference, or. perhaps, 
I should rather siy by a curved surface which varied 
to this extent frorn the curve of small mirror that 
would be suitable to receive the rays from æ pura- 
bolie © large mirror. 

In reality as the sinall mirror is not situated «z the 
focus of the large mirror, the amount of aberrition 
to be dealt with by it would differ from what I have 
assumed to exist; but Orderic Vital’? will, I am 
sure, easily understand the principle for which Iam 
contending, and will then, I hope, adimit that 
Tullex's idea of pirs of corces is not the fallacy he 
assumes. Since the working of the small mirror to 
any other than a spherical seems to lave uccersi- 
tated the employment of this curve only, the 1 5 
tion resolves itself into the best curve for the large 
mirror, and this must evidently xof have been a 
parabola. Cannot “O. V.“ kindly tell us what it 
was, or should have been. 

I have never come across an untouched “ Short“ 
speculum : but the result of a test by Mr. Wassell 
and myself of an old Tulley mirror belonging to a 
Cassegrain was to show that the curve was vofa 
true parabola: but whether the variation was due to 
imperfect tizuring, or was an intentional correction 
of the figure to such a spherical small mirror, we 
had no means of telling. L. L. L. 


FITTING AND FORGING. 


[20655.J—I notice that in No. 913 “Amateur 
Fitter“ asks for some letters on Fitting, and 
„Oliver Twist“ says he misses some of the more 
practical papers Which used to appear in the earlier 
volumes. I, like many others, have often wished 
for something of the sort, that I might with more 


confidence begin to fit up a set of lathe-castings. 
Mr. Brown, at the conclusion of his papers on 
Tools and Motive Power,” spoke of giving, at 
some future time, some such papers on Fitting. 

I was very glad to see “J. L.'s”? paper last 
week ; and, judging from the number of queries 
aueut fans and blowers, think that a few letters on 
Smith's Work—how to make tongs, &c.—would be 
very welcome. H. W. W. 


VEGETARIANISM. 


Ey ee I be permitted to follow Mr. 
Stooke's letter (20597, p. 113) in the briefest pos- 
sible manner, in reply to the vegetarian doctrines 
there laid down and vegetarian arguments pro- 
pounded? And, in the tirst place, I will observe 
that no one denies the “ facts respecting man’s 
adaptation for vegetable dict,” so that vegetarians 
in saying this do not militate against any *' flesh- 
cater's'' tenet or position. 

But I would inquire of Mr. Stooke if he does not 
consider that man is “gregarious ” by the opera- 
tions of reason, rather thau through any natural 
proclivities for“ vegetarianism "’ or ** frugivorous- 
ness“? What analogy, I would ask, is there be- 
tween the metropolis of Great Britain and a gang 
of buffaloes, a herd of antelopes, and a colony of 
monkeys? If man belongs to the instinctively 
“ gregarious auimals.“ why does he nut “herd it ”? 
in the frugiferous country, and glory in a fru- 
givorous diet? 

But I would ask Mr. Stooke to oblige me by pro- 
mending (or otherwise transporting himself) into 
the Ludgate-cireus, and he will there witness the 
“analogy observable between man” and the lion, 
as well us between him and the ass. There is also 
to be seen the “analogy observable between ’? him 
and the ox; but I would inquire, has man the 
t cloven foot” of the “gregarious,” © vegetarian,” 
frugzivorous,“ and * herbivorus ” ox? and does he 
want, like him, in his perfect state aud condition, an 
artificial row of teeth for his upper jaw? On the 
other hand, is not the © analogy observable between 
man’ and the lion more “observable” and more per- 
fect? Why, Nature, dawn to the very extremities, 
operates in the same way in respect to both of these 
noble animals! In the one case she produces nails, 
and in the other claws— both by the same process, 
and both from identical secretions! Who will not, 
therefore, acknowledge that henceforth the British 
lion and the African ditto ure ‘chums’? and 
brothers? 

The "analogy observable between man“ and the 
„ frugivorous“ ape is, I suppose, too pronounced 
and, at the same time., too uncomplimentary to 
tigure in the show-window above indicated. But 
many of the human species can, at auy time, de- 
monstrate (Het * analogy”? by taking a sly glance 
at their looking-glasses. It was, without doubt, 
this spectrum of the speculum that hinted to the 
late Dr. Darwin his evolution theory, as many of 
the promenaders of Cheapside must have concluded, 
and F think Pench (will any kind reader tell me if 
Tam right:) on one occasion reproduced the idea in 
acartoon! But see the structural and anatomical 
difference“ observable between a human creature 
and the ‘‘frugivorous’’ ape: and what 1 should 
like to inquire is, if Mr. Stooke would have us to 
diet ourselves like monkeys ? 

But Mr. Stooke appeals to the “ nutritive organs“ 
for demonstration of our natural‘ frugivorousness.““ 
Now they are the very functiouaries to which I 
appeal as challenging Mr. Stooke's position; for I 
don't know what mixe would do if I debarred them 
of a mutton chop now and again! 

Then, again, ‘carnivorous species possess teeth 
peculiarly formed for the tearmg and imuasticating 
of flesh food“; aud Mr. Stooke goes on to describe 
the “‘dentile apparatus’? of the ‘carnivorous 
species,“ and his deductions are that“ flesh food“ 
needs greater mastication aud mincing than vege- 
tables and fruit, and that tlie“ dentile apparatus °” 
of the carnivorous species ™ is E adapted 
to this undertaking. Now this isa singular jumble 
—and Nature controverts the truth of it, which 
adds to its ridiculousucss! Specimens of the © car- 
nivorous species“ don't masticute at all, as can be 
proved at any time Mr. Stooke chooses to treat his 
dog with a skewer of cat’s-meat; for no sooner 
does the dog fairly grasp the meat than down it 
‘* bolts,” skewer und all; and this is a fair natural 
proof that flesh food is more easily digested and 
assimilated than a vegetable diet.“ und conse- 
quently does not need a proportionate amount of 
mastication with fruit and vegetables: while nature 
further adds to this important proof. Flesh-food 
is but vegetable matter eliminated from its cou- 
genital dirt; and he who cats tesh eats vegetable 
minds the dirt—while he who eats vegetable only, 
partakes of the constituents of flesh with the carth 
and refuse of vegetable matter. Are we not taught 
to crush well the cells of an apple? Aud what 
animal is that that “ ruminates, besides manr 
A “carnivorous animal“ or a © vegetarian ” 


one? It is the vegetariun ox.“ who is obliged 
to “chew his cud” before he can pass the 
carth, filth, ‘muck, aul rubbish he eats; 


while the large proportion of uatural refuse from 
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oxen plainly teaches us what a small proportion of 
vegetable matter is available to build up the fibres 
of the animal body, and how the digestive organs of 
~“ vegetarians '? must be surcharged and encumbered 
with this mbbish in taking a sufficiency of vegetable 
matter to carry ou the due processes of nature I 
conclude, then, that tlesh-tfood is sublimed vegetable 
matter in a state of semi-concoction ; that it does 
not need so much chewing, and that it is more 
easily digested, und more adapted to the wants of 
human nature than any other kind of food. 

But to return to the ‘‘ dentile apparatus ’’ of this 
dental subject. Does Mr. Stooke presume to pos- 
tulate that unless we can show a mouth like a 
lion's, or jaw-hbones like those of his diagram, that 
we have no natural warranty to partake of a 
mouthful of flesh food y ow preposterous ! 
Vegetarians seem to have created an intellectual 
world for themselves: but, like flies on the ocean, 
they also seem wholly unable to get beneath the 
superficies of their own creation! This *dentile 
apparatus ''—-what is it? It's an offensive and de- 
feusive weapon—it’s an apparatus for gripping and 
holding its victim ; it is a ditto for the sliuzhter of 
the victim, a ditto for tearing and cutting up the 
carcase ; and, lastly, a set of teeth“ for giving a 
parting “‘nip’’ to each morsel before it leaves the 
mouth of the animal for its capacious stomach. It 
takes the place of our own jaws, our hands, our 
knives and forks, our mincing apparatus, our 
cookery, and what not. And who shall now say 
that, with all these accessories, we nced the teeth of 
carnivorous animals to demoustrato our privilege 
and duty to partake of flesh food as a daily diet? 

I am sure 1 do not know how Mr. Stooke hunself 
may be off for a dental show,” but he is certainly 
aware of the fact that human teeth are designed bot 
for use and ornument’’; and possessing as they 
do the variety of incisor, the canine, bicuspid, and 
malar, I think we may fairly conclude that, iter 
q. man, in respect to food, at least, is discre- 
ticnary in his liberties, and that an ‘omnivorous ” 
table conforms more to his wants, his pleasures, his 
heithfulness, and longevity. 

In respect to the length of intestine, Mr. Stooke's 
argument runs like this: that a long lane was made 
to perform a long journey in, and, therefore, it is 
not legitimate to perform a short one in it: the 
length of our intestine corresponding in a nearer 
proportion to that of the herbivorous classes,” 
which is greater in length than the intestine of the 
** carnivorous species,“ only goes to prove that man 
is eminently suited (in those regions at least) for 
an ‘‘omnivorous’’ regimen—for, certainly, length 
can accommodate shortness when shortness cannot 
acccmmodate length. 

Mr. Stooke attempts to makea point of the fact 
that ‘‘ we cannot eat animal food unless it is 
cooked.” But how about his vegetables: Would 
he really have us to devour a raw steak as a boy 
would a gingerbread cake? Itis our preparation 
of flesh by means of heat that will ever distinguish 
us from the true ‘* carnivorous animal.” The 
elements of flesh are changed by the chemistry of 
cooking, and it is literally no longer ræ fesh, but 
cooked meat; and hence we are no more ‘* carni- 
vorous’’ than the vegetarian ’’ himself. 

Th» advice to take a dish of boiled onions for 
supper would be all very well as sauce to a boiled 
rabbit or a roast shoulder of mutton; and as to the 
“ vegetarian roust goose, I shall myself always 
prefer the“ genuine article” until converted to 
their principles by the vegetarian brotherhood. 

How much soever these estimable mon muy de- 
serve our respect for their self-denial, they are yet 
much to be commiserated for their self-imposed 
fallacies and pernicious illusions. G. B. T. 


MICROSCOPY—NELSON’S ADAPTER. 


[20657.]—On p. 127 a description of this appliance 
is given which appears to me not wholly accurate. 
I therefore submit the following correction to the 
notice of your contributor :— 

It is there stated that The best position for 
insertion should be marked, as in the other two 
positions more than one-eighth of a turn will be 
required to fix or release the objective.” 

aving the device before me, I find, in fact, that 
unless the insertion of the objective in the nose- 
Piece be made at the corresponding slots, which are 
each one-eighth of a turn from the final ** screwed 
home position, the one-eighth turn for screwing 
“ home ” cannot be effected at all except by such 
an exertion of force ns would injure the screw- 
threads. Your contributor's reference to the two 
other positions requiring more than one-eighth of a 
tum is, therefore, imaginary: the insertion can, it 
ia tru», be made in either of three positions, but 
cols in one position can the one-eighth turn for 
scr>aing home be effected. So far in correction. 

A:though the best upplicution of the system 
probably involves sending one’s microscope and 
ob:ecRves to un optician to have the screw-threads 
cut inv rultably, vet a compromise may be effected, 
21 12 , faras seuding the microscope is concerned. 
Meem. Powell and Lealand, 170, Eustou-road, 
uid rte to cutaway the screw-thread as required 


from the objectives and supply an ter nose -pirce 
thut will screw on to the usual nose-piece of the 
microscope, thus permitting Mr. Nelson's rapid 
changing system to he put in operation at once. 

One may emphasise the point that the application 
of Mr. Nelson’s system to the objectives in no way 
injures them for use on microscopes having the 
usual nose-piece intact; and, similarly, the altera- 
tion of the nose-piece does uot interfere with the 
use of any objective provided with the ‘ Society ” 
screw. Mr. Nelson's system requires simply that 
the thread of the Society screw on the objectives 
should be tiled off, down to the face of the cylinder 
on which it is cut, in three equal and equidistant 
segments: the thread of the nose-piece of the 
microscope (or of the adapter nose-mece supplied 
by Messrs. Powell and Lealand) is cut to corre- 

nd. The process of applying the objective is 
ien as follows :—The objective is pushed into the 
nose-piece in the position marked by a gauge-slot 
(care being used that the gauge-slots on the nose- 
piece and objective coincide), one-eighth of a turn 
to the right then screws it home" precisely as it 
would be after the four or four 0 a half turns 
required with the normal ‘‘society’’ screw and 
nose- piece. 

The problem of devising an efficient and rapid 
system of attaching objectives to the nose- piece of 
the microscope has had some attention in years 
past. As far back as 1862. Mr. Wenham canvassed 
amongst his friends n plan that would have re- 
quired about one-third of a turn of the screw to tix 
or release an objective: but the time was not ripe. 
Within the past two years Messrs. Parkes of Bir- 
mingham, Alfred Nachet, of Paris, and Verick, also 
of Paris, have brought out special devices for this 
purpose ; but these devices have all involved too 
radical a change from our present system. Our 
position is not one of perfect freedom to start with 
the most efficient system of nose- piece. We are com- 
mitted to the Society“ screw in thousands of 
microscopes and objectives. What we want, then, 
i3 a method of rapidly changing objectives without 
injuring our existing means. The feasible method 
must necessarily be ot the nature of a compromise. 
Viewed in this light, Mr. Nelson's suggestion ap- 
pears to me to meet the case practically. 

With regard to employing an adapter nose-piece, 
(i. e., an ertra nose-piece) for carrying out Mr. 
Nelson's plan, as above alluded to, it muy be 
et hae that the application of another nose- piece 

ill necessarily cause an alteration of centring, 
and consequently any large collection of objects 
whose positions have been duly registered by means 
of finders, will require the whole of this tedious 
work to be dove anew, which, at a glance, might 
seem a formidable task. The matter can, however, 
be reduced to the very simple process of ascertain- 
ing the difference between the new (adapter) centre 
and the former one; this difference being a fixed 

uantity, may be added to or subtracted from the 

ormer registered positions, as the case may require. 
F. N. M. S. 
DREAMS. 

20658. — DDASKA LOS,“ in query 48264, to 
which I take the liberty of replying at greater 
length in a letter, asks a very hard problem about 
dreams and unsound sleep. ey are due to many 
different causes, and some of these so complex that 
we cannot always trace their origin. The correct 
posture for rest is on the mght side; if we lie on 
the left side we tend to compress the heart, and so 
give rise to painful beating of it, which is dis- 
tressing. L on the back is more harmful still, 
as the boats bowels or distended bladder give rise 
to much uneasiness, nightmare, and erotic dreams. 
The night's rest de adi in a great measure on the 
state of the body, that is healthy or diseased, and 
on the state of the mind. A person who is in in- 
different health is more likely to dream than a 
person who is hearty and well, and who is tired 
with his daily work. Mind troubles are often the 
cause of restless nights; we carry the cares of the 
day to bed and continue them in our sleep, and get 
up next morning almost as tired as when we went 
to bed. Unusual mental or bodily excitement in 
the day may thus give mse to dreams at night. 
Heavy work before retiring is bad, as the system is 
too excited to allow of quiet slumber. Never read 
horrible tales before retiring if your mind is at ail 
active, or you may be an actor in a like tragedy 
most part of the night. The great cause, though, or 
nightmare and alarming dreams are heavy suppers ; 
such suppers consist of meat tn some form—more 
especially pork or veal—fish, or cheese. The worst 
nightmare I ever had was from cheese and 
pickles at supper. If supper is taken at all, 
ıt should consist of some light  farinaceous 
food, taken at least two hours before retiring. 
Some inform me that they cannot rest unless they 
have a good supper, but these people are never 
well; they dreum much, are Inte risers, aud head- 
achy when they do get up, and most often have no 
relish for breakfast. Alcohol may give rise to sleep 
for two hours after being taken, but then it most 
often wakens one up, and you are au hour or two 
before you get another sleep. Lf a person is tired 


when he takes it, he sleeps then in spite of it. Thus, 
vou see, we cannot recommend alcohol as a 
soporitic. Want of exercise plays an important 
wart in our night's rest; if we have done little iu the 
ian we may not be tired enough for sound sleep, 
and so the brain runs riot. Tea and coffee, near 
bed-time, are more harmful in producing wakeful- 
ness than for inducing dreams. A distended bladder 
or constipated bowels also helps to produce dreams, 
So may slight pains in any part of the system. A 
quizzical person reading this may exclaim ‘Gracious 
me! everything secins to produce them,“ aud he is 
very nearly right. Recollect that every sensation 
we receive is curried to the brain, and there we un 
made aware of it. Thus, if I am standing near a 
stove, the heat acting on the nerves of the haud 
communicates a sensation to the brain, which I re- 
comise as that known as heat. 

Thought is molecular motion, or the result of 
certain impressions conveyed to the brain-cells. 
Now, in sleep the controlling power of the bmw is 
asleep: sensations are sent to the brain, and thence 
to the controlling power, but, as that is asleep, we 
are aware of the strangest mixture of im possibilities. 
Thus, Iam in a London garden with the Quen, 
and I am looking at the swans on Windermere with 
some friends around me; these friends, say, are 
dead. 

It I were awake, I should not be with the Queen 
iu a London garden, nor should I be able to se 
Lake Windermere, nor yet see my dead friends. 
When awake these same ideas are sent to my bruu, 
but they are sifted or examined by the contrelung 
power and either rejected or are allowed to give 
rise to thought. When asleep all our sensations 
are carried to the brain, and instead of being checked 
off and found true or false, they are all set forth as 
real, 

When we are awake and pain is felt, we can fee 
the part where the uneasiness is: but when askep 
the pain-sensation is sent to brain-cells governing 
the part. aulas they cannot be checked off, they 
give rise to irritation, which irritation gives mse to 
horrid dreams, and we are often awoke in conse- 
quence. If a person is dreaming. and a pote n 
being made at the same time, then the noise is 
brought into the dream and forms part of it: if 
we were awake we should kuow what the noise wis 
due to. 

Dreams are of two kinds, those which go on som 
after retirinz—of such are the nightmare kind ; anl 
those most common ones which come on after our 
tirst turn- over in the moming, and which vary in 
kind, being pleasant or otherwise. Iu a very short 
time one euu dream of a very great deal. in ten 
minutes a person may live a fortnight, or even 
longer. 

une. It may be divided into the direc: and i 
dire., 

The diert cure is avoidance of ment. fish. or 
cheese at supper, aud not to take supper of ay 
kind just before going to bed. Do not read sens. 
houal tales Inst thing at night, and avoid great 
bodily fatigue at the close of the day. Also avoid 
much fluid towards bedtime, The e cure b 
to improve the tone of the system by daily sponga? 
the body and limbs with lukewarm water. taking 
plain food at regular hours, having as much fresh 
air as possible, and taking a regular allowance 0f 
exercise to fatigue the body, and make sure of 
sleep. To the sedentary or those engaged in literary 
work, after supper, stroll a while.“ is avery US 
ful plan. If constipation exist, then use the whole- 
meal bread at meal-times, and take a regular supply 
of greeustuff, fruit, or nuts. 


T. R. Allinson, L. R. C. P., &c- 
Oct. 17. 


“A. S. L's” HYDRO-DYNAMIC 
PARADOX. 


{20559.]THERE is no motion of this appanth 
to investigate, it being incapable of making on, 
revolution per second. If it performed at all. 
the momentum would carry the tubes past the 
“curved panze,” and what mechanical power of 
the system could retrieve the overshot: But 
if the tubes made a perfunctory performance ot 
their duty, there would be four awkward jerks w 
each revolution, and four rather long stoppag™ 
“to water in. But the main “fallacy” of th? 
supposition that one could get a continuous revo" 
lution (we won't mention the other words) out ot 
this mechanical contrivance, lies in the patent fact 
that the bellows E would never be capable ot 
sucking the watur up out of the bellows. There 
would bea sufficiency of air within the tubes A ani 
B to permit of the expansion of the bellows E. 
without trenching on the fluid in F for the supply. 
That fluid, of course, might rush into the above- 
meutioned tubes to till the void; but I doubt uf you 
would get a driblet of it into the bellows E 
A. S. L.'s” reasons for the non-revolution vf this 
apparatus, and the pulley and beam phenomen u 
are alike erroneous. The fluid in the one case dos 
not act as a counterpoise to the weight E. ell 
that it does not pasa through the tube G, and w 
the other case the ‘companiva weights, hen 
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equal, balance each other, and the opposite weight 
er the beam also. G. B. T. 


ERRATUNM.—I notice an error in the sketch of the 
stars surrounding M. 57 Lyrw, . 136. The bright 
stir on the line from ' 14 to ‘9 should be num- 
tered 1 and not 2.“ H. SADLER. 


FACTS AND FIGURES. 


Production of Lead in 1881.—The following 
is an estimate of the production of lead in Europe 
for 1581, which is as follow Spain, 120,000 metric 
tens; Germany, 90,000; England, 67, 000: France, 
15.00) ; Italy, 10,000 ; Greece, 9,600; Belgium, 
3.000; Austria, 6,000; Russia, 1,500 ; total, 326,000. 
Herr Landsberg estimates the production of the 
United States at 110,000 tons. As the output of 
Mexico, South America, Canada, and Australia is 
small, it may be assumed that the world's produc- 
tion is about 440,000 tons of lead. This does not 
include China, which is a heavy consumer of lead, 
and is not unlikely a producer of some importance : 
nor does it include Japan, of whose output there 
wre no hgures. 


Oil on the Troubled Waters. Experiments 
with oi! in Aberdeen Harbour were resumed on 
Monday last. The oil was pumped from three 
valves, 28ft. apart, extending across the Channel, 
inside the breakwater. Seventy gallons of oil were 
expeuled, and the effect at the time was very 
marked. Although a stiff south-easterly gale was 
bi swing, the waves disappeared wherever the heavy 
belts of oil were traced. 


Fluke in Sheep.— Readers who remember the 

discussion on the cause of fluke in sheep, in these 
eolu some time buck, may be glad to test the 
value ot a remedy reported ut the last meeting of 
the Devonshire Chamber of Agriculture by Mr. 
Heith, the county veterinary inspector. Mr. 
Heath obtained several sheep last autumn, and 
throughout last winter kept them on permanent 
pasture which had in all previous years been highly 
wjurnous to sheep. One-hulf of the tock he 
tumed out loose, without taking any but ordinary 
precautions, but with the food of the remainder of 
the Bock he mixed a quarter of an ounce of salt 
aud halt a pint of corn for each animal. He saw 
that they acquired a taste for their food with this 
mixture before they went out to pasture, and then 
wlien in the meadows the supply was given them 
daily. The result was that w allet the gerins taken 
in with the food developed the “fluke in the first 
half of the flock, the remainder, on which the salt 
and com experiment was tried, entirely escaped, 
and were pony sound when killed. The ex- 
perimental sheep realised a profit of 60s., and the 
coru aud salt only cost 3s. for the winter. 


Indiarubber Paste for Driving Belts.— 
Half a kilogram of finely- cut caoutchouc is melted 
with half a kilogram of oil of turpentine in a well- 
covered iron por at a temperature of 50° C. When 
all is melted 400grm. colophony and afterwards 
grm. yellow wax are udded to the mixture, 
which must be stirred now and then. In another 
ot 1°5 kilo. of whale oil and 0-5kilo. of tallow are 
heated till the latter is melted, and then the con- 
teuts of the two pots are mixed while hot with 
continual stirring, which is continued till the mix- 
ture solidities. e use of the paste is as follows: 
Old brittle belts are brushed over with it in the sun 
or in a warm room and allowed to dry. While 
being used the inner side of new ns well as old 
straps is from time to time smeared with the paste, 


which renders them durable and causes them to 


adhere well to the pulleys. Instead of pure caout- 
chouc, indiarubber waste, which has previously 
been boiled with caustic soda solution for a quarter 
to Lali an hour, may be used: but instead of 5UUgrm. 
about 62.grm. should be taken. 


The Standard Instantaneous Grip Vice.— 
The principal advantages of this vice. which 
is illustra in our advertisement pages and is 
mide by Mr. T. J. Syer, are:—(1) It grips and 
relaxes its hold instantly, in any distauce up to 
134in. (2) The action and working of it is so com- 
plete that a piece of ordinary „ can be 
secured as firmly as a piece of timber. (3) It 
effecta a saving of about 75 per cent. of the work - 
man's time, by its action and the certainty of 
its grip. (4) If wood-facings are fitted to it, all 

ibility of indentation of the article placed in it 
in removed. (5) These vices can be fitted to any 
demription of bench, new or old. The workman 
has simply to raise the lever (or handle) to a per- 
pendic position with the left hand and draw out 
(or close, as may be necessary) the front jaw the re- 
quired distance, then place the piece of wood, or other 
material. between the jaws, after which he must 
press the front one nearly close to the wood, then 
presa down the lever, when the wood will be held 
firm in the vice. To remove the piece of wood he 
Must raise the lever as described above, 


REPLIES TO QUERIES. 


Grea, 


„ In their answers, Correspoardents are re- 
speelfully requested to mention, in euch instaiie’, the 
title and number of the query asked. 


[47239.1—Deafness.—If iodine did not affect 
the skin, I should advise a trial of blisters. Procure 
Burt's “ Liquor vesicutorius.“ Two fluid drachma 
will last a long time. Puint it on behind the ear 
for a minute witha short stiffish brush, taking great 
care not to let it run down or get in the eyes, or on 
the fingers. This will give no pain after a minute 
or two, and will raise a blister in three or four 
hours. Repeat as soon as healed, and see if there 
is any improvement. Perforation of membraue, 
certainly not. F. R. C. S. 


F Steel without Heat. 
Will *‘ Essar” please allow me, as one of many 
interested, to remind him of his promise to furnis 
our readers with the recipe to accomplish this re- 
sult ?—H. T. J. 


47733.] — Coil for Lighting Gas. — To 
‘‘Sioma."’—I now see what the querist wants, but 
T cannot give him details without mvself inventing 
the process and apparatus, which I cannot spare 
time to do. But I will give him two plans ou which 
he can himself work out the details, with the kuow- 
ledge he already has. First a coil of fine platinum 
wire may be rendered white hot, and so light the 
gas, as is done by the little portable battery 30 
titted; an inch or so of wire worked iu a close 
a or zig-zag would do, but I doubt whether 
the gus would not destroy it, as it would have to 
remain in the flame. e other plan would be 
worked with a small induction coil, such as are 
made to go in the pocket, battery included, and are 
worked by a couple of mercury or silver chloride 
cells; therefore, two or three Leclanchés would 
answer. The secondary wire would be connected 
to the spark-producing wires. The primary would 
not be titted with a break, but conductors from it 
be led to a commutator, making a coutact and 
breaking it. when a spark would pass. This com- 
mutator could be a part of the gas stup-cock, which 
might have a projecting stud, or even the haudle 
itself might act as such: this should touch a spring 
as it begins to be turned on, and break contact as 
soon as the gas is issuing, in order that current 
may not pass while the light is burning. This 
would give one good spark, but if a series of sparks 
were desired, the ordinary contact break could be 
used with the coil as well. An exactly similar com- 
mutator could be used to operate the first system of 
heated wire. A coil without secondary might prob- 
ably answer, in which the spark would be due to 
extra current only; in this case one end of the 
spark-forming wire would be mounted on the 
spring and be moved iuto contact with the other 
end by the act of turning on the gas, as described. 
This would very probably give a spark of more 
body, but not so vivid, and I cannot say without 
experiment which system would answer best ; but 
from the description given, I think it is the last 
which is used in the cases mentioned. I should think 
that an ironcore of 4in. diameter, din. long, made 
of No. 20 iron wires, and wound with five or six 
layers of No. 22 copper, the whole soaked in melted 
paraffin, would do the work with three Leclancheé 
cells in series. — SIGMA. 


(47735.]—The Use of Salt.—‘‘ Murano says 
he has noticed that persons who are fond of salt are 
enerally unhealthy or half-developed. I always 
understood that salt was a very healthy condiment, 
on account of the muriatic acid it contains, it being 
the muriate of soda. Diluted muriatic acid is fre- 
uently prescribed for indigestion, I am in my 
09th year, and am very fond of plenty of salt in 
my food, and enjoy good health, and don’t think 
I am half-developed. EBENEZER JONES. 


47884.] - Removing Copal Varnish.—The 
fact that it is not easily removed is just the very 
thing that renders it so valuable —in combination 
with its hardness, of course. You can waste any 
amount of spirit over it; but the quickest way 
will be to stick to the scraper and the glass-paper. 
—T. P. . 


(47887.]—Hot-Air Engine.—A small hot-air 
engine was illustrated on p. 129, Vol. XXXII. ; and 
another on p. 369, Vol. XXXI.—Essar. 
sale oe ee “In a Fix” 

ill look in Ure's Dictionary under head of 
„Bleaching,“ he will tind that the processes of 
linen-bleaching are rather too numerous to form 
the subject of a reply. In fact, the description 
would be as tedious as the process. Perhaps In 
a Fix” has omitted to expose his linen to the 
action of the sunlight.—J. T. M. 


[47900.}—To Mr. Lanoaster.— Many thanks 
for noticing my query. My weather-glass would 
not work at all; the . simply remained at 
the bottom of the tube. have now made one as 
follows :—Camphor, 2dr.; potassium nitrate, 
lłdr.; ammonium chloride, Idr.; proof spirit, 


2} fluid oz. I should be very glad if you could 
give me any indications.—J. C. B 


17914.] — L.B. and S. C. R. Engines. To 
„CoglDpak us.“ — Nos. 245 Withdean, 255 Willingdon, 
232 Buckhurst, are 4-coupled, wing-tank engines, 
known as the D class, and are not Terriers; 303 Milan 
and 304 Nice, are 4-coupled, tender-engines, known 
as D 2 class, and not Grosvenor class. No. 10 Ban- 
stead, 12 Wallington, 20 Carshalton, 32 Walworth 
and 34 Balham, are D class; 37 Southdown, 41, 
Piccadilly, 42 Tulsehill, 48 Leadenhall, 52 Surrey, 
55 Stepney, 70 Poplar, 76 Hailsham, are Terriers. 
No. 99 Bordeaux, 100 Calvados, 106 Guernsey, are 
G-coupled, side-tank goods, known as C class. 
No. 194 Glynde, 195 Portsmouth, are single ex- 
presses: 201 Belgravia and 204 Westminster, are 
4-coupled tender-engines, coupled behind. No. 
213 Norfolk is a 4-coupled tender-engine, coupled 
in front, wheels 6ft. ọmu., and known as the D3 
class. No. 216 is an old 4-coupled side tauk- 
engine. No. 252 is an old single tender- engine. 
No. 252 Buckhurst, 273 Dornden, 296 Osborne, 297 
Bonchurch. are D class. No. 302 Turin and 305 
Genoa, are D 2 class. 328 Sutherland, 314 Hurst- 
monceaux, and 350 Southbourne, are single express 
tender-enyines of the Abergavenny class, and 
known as the G class. The number of the Hors- 
ham, which was 233, is now altered to 497.— 
SPIKE. 


(47916.])—M.R. Engines.—126 and 128 were 
built at Derby, 1874 ; 123, rebuilt, I878.—C. H. 


[17927.] — Electric Time Signals. — Iu tlic 
figure A represents the dial of clock. A brass plate, 


B, is turned (and, if need be, ornamented with en- 
graving, gilding, &c.) in the lathe, and cemented 
to the dial with marine glue C represents the layer 
of cement, which acts as an insulator to keep B elec- 
trically separate from A. See that the hole in centre 
of B is large enough to avoid contact between B and 
the tube carrying hour-hand. A wire, soldered be- 
neath B, passes through a large hole iu A without 
touching the latter, and is led to the outside of 
clock-case, being carefully insulated from all metallic 
connection with the clockwork. Short brass pins 
are fixed in B, so as to project l-l6in. or less above 
surface at the places corresponding to the hours at 
which your bell is toring. A slip of platinum (brass 
would do almost as well, as there is rubbing contact) 
is soldered to hour-hand, so that, as it moves round 
dial, contact is made with these pins, and all you 
now have to do is to connect a wire to brass plate 
carrying the wheels, and cutting the wire joining 
an ordinary electric bell with its battery: join the 
two ends then made with the two ends respectively 
of the wires on clock, as you would join a contact 
piece ’’—and there you are - GTLArrox. 


[47930.] — Raising Water. — Efficiency of 
hydraulic ram, under your conditions, would be 
about 44 thut of a Poncelet-wheel working a p.; 
that of a reciprocating pnp worked by a Poncelet 
undershot water-whecl, would be 49; that ofa 
reciprocating pump worked by turbine, about 52 
Neglecting friction, we find that:—Ram would 
raise 40 gallons per minute; Poncelet-wheel and 
pump, 44:6 gallons per minute; and turbine and 
pump, 47°62 gallons per minute.—GLaTTON. 

147933, — Refrigerating Meat. — Anxious 
Inquirer” can have one of the cold-air producing 
machines, like that illustrated on p. 82. I am 
doubtful whether meat once frozen in that manuer 
would cure well. —Essan. 


(47935.] Ventilation of Room.—Fix in two 
opposite corners of room a pair of wooden tubes, 
15 6in. or 5ft. high and about Gin. square; the 
lower ends to be connected with outer air-holes 
through floor; their upper ends fitted with a wooden 
throttle valve, so that the in-draught may be regu- 
lated. The outside may be painted or oi tg to 
suit the rest of room. No draught will be elt, and 
you will have plenty of fresh air. This is the first 
requisite. Now see that the hot air, after passing 
through ventilator in ceiling, can get away. — 
GLATTON. 

[47996.]—Trammel Head.—Your idea, I think, 
isa very good one. It isa pi that the engraver 
has shown a line dotted which ought to be full, 
thereby rendering it difficult, I should think, for 
those unused to mechanical drawings to understand. 
—GLATTON. 

(48023.|—Fixing and Eocentrics 
in the Lathe.—To ‘‘ Worxine BLACHSMITH.”'— 
Thanks for your reply to query 48023 ; it is a 34in. 
by 10in. cylinder that I wish to fit up; but I have 
no slide-rest to my lathe. Shall I be asking too 
much of you to know also how to turn the neck of 
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crank, which will have to admit the connectin 
brasses? The cylinder will be in the centre of 
and the flywheel on end of crank-shaft, and bend 
pulley on the other. Any hints on the matter will 
greatly oblige.—AMATEUR FITTER. 


[48023.]—Fixing Cylinders and Eccentrics 
in the the.—Sketch shows usual method of 


chucking a cylinder; Bis a face-plate on which 
cylinder is bolted by a number of clamps, like A, 
clearance being given for boring-tool by raising 
cylinder, &c., on packing pieces, as shown. Bore 
out eccentric, cut keyway and key on a mandrel, 
place a dog on each end of mandrel, mark centre on 
each at a distance from centre of mandrel = throw 
of eccentric, and mount between ceutres.— 
GLATTON. 


[48029.] — Steam-power for Lathe.—Why, 
certainly! The thing is done every day. Lag the 
pipe woli with some good non-conductor—slag- wool 


tor instance.—GLATTON. 


[48031 and 48162.]|—Transmitter, Bell's Re- 
ceiver, and Simplex Telephone.—A description 
of the Simplex telephone will answer both querists, 
and at the same time may be interesting to many 
others. Both the transmitter and receiver are 
adaptations of Mr. Strangeways’ cup-and-ball 
microphone and electro-magnetic receiver, which 
have been fully described im this paper several 
times by that gentleman. The microphone is the 
most sensitive I know of (and I have made nearly 
every conceivable pattern), as it will transmit 
ordinary conversation carried on some yards from 
it, and for business purposes there are none better, 
the rationale of it being so excellent, every vibra- 
tion of the diaphragm having a tendency to cause 
the ball to rotate, and thus prevent fresh contacts. 
The microphones are made as follows: A square 
box Ain. by din. by ljin. made of gin. wood. Inside 
the box diagonally on the bottom is screwed a strip 
of thin copper, on which are screwed three cups 
made of gas-carbon ; the lid or front of the box is 
the vibrating diaphragm made of straight-grained 
white pine gin. thick; on the back of this are glued 
3 dises of carbon exactly facing the cups; 3 balls of 
carbon zin. dia. are placed in the cups, and the 
whole screwed up. It will be necessary to mount 
the box to swing like a looking-glass, and when 
the right inclination is found secure it in that posi- 
tion. The lack of good results is in cane 
this most important arrangement. One bal 
is the most sensitive when speaking at a 
distance, but 3 are best when speaking closer. 
The receiver is formed with three cylinders of 
wood, each 3in. diameter; the middle one lin. 
thick, and the end ones zin. thick. In a hole in the 
centre of the middle one is secured a reel, lin. long 
and iin. diameter, with }in. hole through it, wound 
with silk-covered copper wire, size 30 to 36, and 
the hole filled with a bundle of soft iron wires filed 
even at the ends. The end cylinders have a recess 
turned in them, 2in. diameter and 1-1lin. deep, 
and a hole in the centre, to take a brass tube which 
takes the flexible ear-tubes. A disc of ferrotype 
plate is screwed between the central cylinder and 
each end-piece. By this arrangement both poles of 
the core contribute to the reception of the sound. 
Of course, they have to be carefully adjusted before 
being screwed up. There is a great novelty in the 
method of switching in the box to insure a certainty 
of communication. When the ringing key is pushed 
to call the distant station the current is made to 
pass through the receiver of the sender, giving 
audible repetitions of the make and break of the 
armature of the distant bell. If this is not heard, 
the battery power must be increased till it is, and 
means taken to have the bell regulated. The length 
of this letter prevents me monopolising further 
a this week; but I shall be pleased to give a 

rawing of the switch if desired. Bell's receiver is 
not so good as Hickley’s; but the latter was con- 
demned in the lust trial, and so can only be made, 
not bought. Beil's receiver, with the Simplex trans- 
mitter, is superior to any other combination, and is 
nearly all that could be desired by any one not 
quite deaf.—W. H. 


-rod 
bed, 
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When the t 


a spirit or gas-flame. This varnish 


some six or seven weeks since. 
commencement. If the 
r cent. more sugar will 
rom any English- 
owing to the fruit 
Almeira gra 
addition of but little cane or beet sugar. 
country: requires no sugar, is therefore 
vinous, and will not 
if carefully made and stored.— ORA. 


cun be started either by 


eight not much over 28ft. 
no further information unless su 
as to size of lake or reservoir, fi 
and time required to empty lake, «Kc. 


required.—AQUARIUS. 


inove it from this position a small distance. 
bably this is what your friend meant. 
balance 101b., 101b. is needed.—GLatron. 


the jomt sloping so as to make them wedge- 
shape in side ‘elevation. One bearing is 
round, the other forked, so as to admit of re- 
moval of spindle. A handle for turning to be fitted 
on squared end of shaft. A simpler plan is to fix 
core on coil and drive a thick iron wire in its centre 
at each end, bending over into a crank for turning, 
and making a hole in two opposite sides of any 
suitable bore to serve as beariugs.—GLATTON. 


[48084.]—Camera.—I am sorry I cannot give 
‘hs any practical directions as to camera-making, 

ut should recommend you to make it square, as 
being the most generally useful form; and with 
regard to taking two portraits on the plate, you 
will require what is known as a“ repeating-back,”’ 
drawings of which are to be found in most dealers’ 
catalogues.—W. ROBINSON, JUN. 


[48096.]—Photographic.—The lens you have 
is a portrait combination, and is not well adapted for 
landscape purposes, though the employment of a 
smaller stop would somewhat improve matters. If, 
however, your camera is large enough, you will ob- 
tain a better result by removing the back combina- 
tion altogether, and putting the front oue in its 
place, with the flat or concave face outwards to- 
wards the view. If your lens has Waterhouse 
diaphragms, they will do for use withit; but if not, 
rou can easily extemporise stops of blackened card- 
58 made to fit into the hood of the lens. -W. 
ROBINSON, JUN. 


[48098.]—South-Eastern Bogies.—The num- 
bers of these engines run somewhere between 
150—160. There is also one, No. 19, to replace the 
old Cudworth No. 19. The principal dimensions 
are—Cylinders, 18in. by 26in. ; driving-wheels, 6ft. ; 
bogie- wheels, 3ft. Gin. ; centre driving to trailing- 
wheels, 8ft.; diam. boiler, 4ft. 4in.; centres of 
bogie-wheels, 5ft. 6in.; pressure on square inch, 
140. The boiler of these engines is painted dark 
green, with black and white bands. There are two 
bands of paint round the griving-splasher, and 
between the two is painted black, and outside 
the painting it is darker green. ‘The framing is 
green, with a white line on the edge. The cab is 
puinted like the driviug-splasher ; the chimney and 


5 or Chemical Black on Steel. 
—A brilliant black can, it is said, be produced on 
iron and steel by applying, with a fine hair-brush, a 
mixture of turpentine and sulphur boiled together. 
utine evaporates there remains on 
the metal a thin layer of sulphur, which unites 
closely with the iron when heated for a time over 
rotects the 
metal perfectly, and is quite durable. — AULD 
REEKIE. 


[48059.]—Grape Wine.—Make it by the same 
process as rhubarb wine, which process I described 
urst the grapes at 
are not ripe from 10 to 15 
be required. Wine made 
wn fruit is not worth drinking, 
ing almost destitute of sugar. 
s would be much better, requiring the 
Raisin 
wine is the most wholesome that can be made in this 
urely 
ow acid by a reasonable age, 


[48064 and 48110.])—Siphons.— As generally 
used, siphons are very simple and effective: they 
ing fitted with foot- 
valves and filled with water, or by the air being 
exhausted by means of a pump fixed on the neck. 
Horizontal length of siphon but of little matter, 

rovided there is a sufficient fall, and the vertical 
“ Aquarius” can give 
lied with details 
to be obtained, 
Under 
peculiar circumstances a personal survey might be 


[48065.] — Counterpoise. — The first weight 
would pull the point of attachment, the tack, to 
the lower side of wheel immediately beneath axis. 
Now, theoretically, an infinitely small weight will 
Pro- 
To counter- 


[48071.] — Coil - Winder. — I send sketch, 
as requested. Spindle is made in two halves, 
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smokebox black, and all working parts bright; 
injector top clack is of brass, with a 1 
wheel on top, and with a small pet-tap. The 
engines are fitted with a commodious cab, with 
steam-reversing gear, and vacuum brake. The 
common fault is that the regulator slide-yvalve 
sometimes slips off its working face. The 
design is very like that of the G.S. W. R. 
bogies, so that any reader possessing a picture 
of it would be able to form an idea of the 
S.E.R. bogie. In conclusion, I would recommend 
Mr. Bleasdale’s photo. of this magnificent loco- 
motive.—E. W. 


{48105.]—M.R. Engines.—1323 and 1324 ar 
four-wheeled, saddle-tanks, with outside cylin- 
8 built by Manning, Wardle, and Co., 1873.— 


[48106.] — Waterproof Cloth. — There are 
several methods of waterproofing cloth ; one of the 
simplest is torub the wrong side with a piece of 
good beeswax until wax just shows on cloth. 
Then take a hot iron in one hand, and a stiff 
clothes-brush in the other, and iron and brush the 
cloth all over (brush while still hot.)—Guarron. 


[48108.|—Spongy Iron Filters.—My ex- 
erience of these does not agree with “M. F. G.“ 
often visit houses where they are used, and find 
the water pleasanter than out of the old kind. I 
lately cleaned one, and found the material coarse 
on the top, but it got finer towards the bottom. | 
have not heard that they are troublesome in the 
way of clogging up, although I should call thatrather 
a proof of the ba ess of the water and fitness of the 
filter to do its work. I think it would be all the 
better if the Grand Junction Water Company's 
beds were clogged up a little oftener ; they cer- 
tainly pass plenty of soil through iron. I believe 
that the Antwerp Waterworks would have be@ an 
utter failure but for spongy iron. Most likely 
ti 55 F. G.'s” filter was a very old-fashioned one. 
—Devr. 


[48111.]—Abney’s Shutter.—This, as I under- 
stand it, is simply an ordinary drop-shutter, or 
only worked with an elastic band, but which, in- 
stead of being placed direct on the hood of the lens, 
is provided with a flexible hood of black velvet or 
other similar material which fits on to the lens, the 
shutter being held in the hand. The object is to 
prevent any vibration of the camera when the 
shutter is released.—W. ROBINSON, JUN. 


[48112.]—Photography.—The following me- 
thods of preparing a tixing and toning bath witb- 
cut gold are given by Hardwich :—1, nitrate of 
silver, 8dr. ; hypo., 40z.; water, 8oz. Dissolve the 
silver in 20z. of water, 2dr. of hypo. in 2oz., water, 
and the remainder in 40z. water. Pour the silver 
solution into the 2oz. hypo. solution, stirmg 
vigorously. Ina short time the hypo-sulphite ot 
silver formed will begin to decompose, pass- 
ing from white to orange-yellow. When thus 
begins to verge towards brown add the 4oz. solution 
of hypo., which will complete the decom- 
position, a part of the precipitate dissolving, 
and the remainder becoming perfectly black. 
Filter, and the solution is ready for use. 
2. Strong solution of perchloride of iron, 6 fl. dr.; 
hypo., 40z.; water, 7oz.; nitrate of silver, 30gr. 
water, loz. Pour the iron solution into the hypo., 
with constant stirring. A purple colour first forms, 
but soon disappears ; when quite colourless add the 
silver solution, stirring briskly. This is said to give 
better results than No. 1, Dae it requires keeping 
12 hours before use, and is more active at the end 
of a week.—W. ROBINSON, Jun. 


[48124.]—-G.N. Engines.—There are two mis- 
prints in my reply :—1. The cylinders of No. 8 are 
18 by 28, and not 18 by 26, as stated. 2. Vol. IX. 
has been printed instead of Vol. XXX. - Mrron. 


r of Potassium in the cold 
l, sooner or later, seriously affect guttapercha: 
so also will a soluble salt of silver. I don’t sy 
that it will run through in a couple of days, because 
it won't; but it is not satisfactory to use: By- 
Stander” may rest assured of that. I think 
it is used for . electrotype moulds, and very 
successfully ; but it is one thing to suspend a mould 
in the bath, and another to line said bath with it. 
Plating solution will work with a large amount of 
organic matter in it, if it is taken up slowly, and 
the bath is in constant use. As he has the cisteru 
made, by all means use it; it will last a considerable 
time. If I wanted a large vat, I should have one 
of slate, properly cemented, or of hard wood, 
tongued and grooved; or, ifa small one, a large bell 
glass, which can be bought to hold nearly 20 gallons. 
As to the Grove cells, I don’t advise 
them, as they are not the right kind of battery for 
ordinary electro-plating. The quantity of currest 
should be large, and the electro-motive force low, 
in order to get a good adhesive coating with copper, 
silver, or gold. These conditions are best obtained 
in Dauiell's battery. The fumes of nitric acid may 
deteriorate the solution, and are dangerous to 
health ; it is more expensive than the sulphate of 
copper, and is entirely wasted when done with, 
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whereas your copper cell gets thicker and thicker 
every day. The Grove’s cells may be useful for cop- 
enug the ends of carbon rods und such Like work. 
?.S. and N.B.—The Exouish Mucuanic is better 
than all the revipe-books ever published and put 
together. Most recipe-books are made for about 
the same purpose as cheap razors, und ure worth 
about as much.—Qs. 

[18139.)—M. S. & L. Engines.—I wish to 

supplement Mcteor’s"’ reply to this query, more 
particularly in reference to the engines with inside 
bearings. Mr. Sacré, the engineer, has clearly a 
preference for outside bearings, and although he has 
occasionally built engines with inside bearings ouly, 
no passenger-enmiucs of that class have been built 
since 1869. My object is to show that in its early 
days, the M. S. and L. had a larger proportion of 
single bearings than at the present time. There 
were some long-boiler goods, Nos. 3, 30, 48, &c., by 
Sharp, Bros. and Co., 1817. Sphinx” was of this 
class, referred to by ‘‘ Carstairs’? on p. 141. Its 
wheel-base was: lending to driving, 6ft. llin.: 
driving to trailing, 5ft. Sin. ; total, 12ft. 2in.; wheels 
(cast) oft. diameter, and cylinders 18 by 24. Nos. 
75, 94. 95, £e., four-conpled passengers, brass dome, 
and in the same position aus Sphinx’s,’’ viz., close 
behind the chinucy, 1817-9. Also, 35, with rather 
larger wheels, and dome on the centre of barrel. In 
1859. the Company had four single engines from 
Fairbairn, Manchester, Nos. 1,5, 8, and 52, 5ft. nin. 
drivers, brass dome behind chimney, aud four- 
wheeled tender. In 1868, these were altered to 
four-coupled ; in No. 5, the trauiling-wheels were 
taken from a sister-cngine, and were coupled by 
means of outside-cranks put on the face of the boss 
—the axles having been lengthened for that purpose. 
Then there were four engines by Beyer, Peacock 
and Co. in 1865, Nos, 212-215, four-coupled, flush 
boiler, and a brass dome on the centre of barrel. 
The year after, came 268 and 269, by Kitson and 
Co., four-coupled leaders, 5ft. diameter, boiler like 
35. In 1869 the Company made five engines, Nos. 
G4, 74, 75, 97, and 98, four-coupled trailers. The 
coupled wheels were made in Belgium, and have 
forged counterweights. Imay here say the standard 
boiler of the M. S. and L. was then a raised firebox, 
with a valve encased in brass funnel on it, and the 
dome (painted) on the centre of the barrel. In 
1872-3, however, all new engines had flush boilers, 
and about the sume time Rumsbottom's valve was 
adopted. In 1874 the raised fire box was reverted to, 
and in 1877, aus now, flush. No. 399 is an exception, 
being raised ; it is also an exception in having out- 
side cylinders, though the Company had one or 
more of thut class many years ugo. Nos. 
78, 1, 19, àe. (1869-70), and also in 1870. 
Nos. 8, 42%, 13, Kc. (I think there were five); 
the latter were a peculiar looking cugine, having 
flush boiler and two domes; these were all six- 
coupled: also in 1872-3, Nos. 281, 295.308, &c., 
sinular to 78. but flush. Of six-coupled tauks there 
is but one class, inside bearings, small wheels, 
saddle tank, and a cab of G.N. pattern, Nos. 271, 
S44, 413, &., 1871. Ke. Of the engines with out- 
side bearings, ** Meteor’? has mentioned inost of 
the coupled classes, but not the singles, of which 
there were several. The last built were the 101 
class, 5ft. 10in. drivers, 1865. Some of the coupled 
engines ought to be mentioned as being the fore- 
runners of the 180 class, used for express service. I 
refer to 76 (1863) and 146-151 (R. aud W. Haw- 
thorn), 1864. The wheels were about 5ft. Gin. 
diam.; the frames, including the stays, were cut 
out of the solid, and of course are very rigid. The 
180-187 class (1565) differ externally in having ft. 
Wheels. Nos. 311-520 (1873) are a still larger 
class, ft. din. wheels, and flush boiler. In 1871 
more of the uft. wheels were built, and afterwards 
the bogie engines, coupled wheels Oft. 3in., and 
bogie wheels oft. Jin. diam., and fitted with a cab. 
Tank-engines: there were some singles (73, 78, 
&e.), but they were replaced many years ago; 
while in four-coupled there is practically only one 
class. Nos. 23, 24, 9, 12, 208-211, Ke. (1560-6) 
were ‘‘ well’’-tanks; but some, if not all, have 
been rebuilt as side tanks; and 449, 452, &c., are 
new engines of the same class. There are also 
other engines vanously differing from the fore- 
going. Meteor” has mixed some of the numbers 
and classes. Nos. 2 and 33 are pass. engines 
(1868); 216-235, S. S. and Co.; 236-2050, B. P. und 
Co.— R. N. H. 


[48140.]—Coil.—You will see, if you refer to 
p. 316 of the lust volume, that there is uo secondary 
wire. — FRED. WALKEK. 

[48147.]—Fixing Fretwork.—Put it on with 
patent knotting.—Jack oF ALL TRADES. 


(48147.)—Fixing Fretwork.— I. Try shellac 
mixed with methylited spirit, to consistency of 
glue. 2. Add glacial acetic acid to your ordinary 
glue instead of water.—GLATTON. 

5 Castings. — Use sand; plaster 
holds so much water. - ACK OF ALL TRADES. 

[48153.] — Bemoving Black Stain from 
Marble Tablet.—I um afraid you will not do it. 
I know of no remedy. If you had used shellac or 
patent knotting with your black, you would have 


been right. Use no composition with oil.—Jack oF 
ALL TRADES. 


ener Sight.—I used glasses for short 
sight when working at engraving, &c., for twenty 
years, not continuous. For the last ten I dispensed 
with them, and can see to read the ordinary print 
in the E. M.” at a distance of Jft—Jack oF ALL 
TRADES. 


[#8162.]—Indicator.—I send drawing of sema- 
po which I presume is the indicator ‘ Gerald 
arley ” requires. The indicator arm is at danger 
in its normal position. But when a current is 
passed through the coil A, the armature B will be 
uttracted, the lever D (which is centred at C) 


raised, and the arm depressed to the all-clear 
ponn The springs, M N, and adjusting screws, 
£ L, are for regulating the upward and downward 
movement of the lever D, and also for repeating 
back to the signalling station tho position of the 
arm. The rod F is connected with the lever at E, 
and also eccentrically connected to the arm G.— 
Brock. 


[48172.]— Opera-Glasses.—The glasses in this 
case are, of course, too wide apart for the eyes. — 
F. R. C. 8. 

[48172.]—Opera-Glasses.—Probably tubes do 
not tit connecting-pieces properly, and have got 
out of line. If so, move them back ugain.— 
CGiLATTON. 


(48171.]—Astronomy.—J. Firth will find one 
of the diagrams in Lockyer's primer to have been 
placed upside down by the printer, as he will at 
ouce see by the letters N. and S. at the poles; the 
N. pole of the earth's axis always points Cypress 
mately) to the pole of the heavens.—C. R. T. 


[48176.]—Platinotype Printing. For particu- 
lars of this process see replies to queries 42153 and 
42831. Vol. XXXII., pp. 427 and 596.— W. ROBN- 
SON, JUN. 


[48177.]—French-Polishing.— Yes, there is a 
method of stopping porous muhoguny. Take tine 
plaster of Pans and red ochre, and mix with liu- 
secd oil to a stiff paste and the colour you desire, 
and apply with aa of elbow-grease, and let the 
work stand for a day or two before polishing.— 
Jack OF ALL TRADES. 

lnia Pee Bronze Powder.—Gold-lenf 
is ground up with honey or sugar-candy, and 
washed; but bronze powder is not gold. See the 
London or Birminzlum Directory. I believe Jud- 
son makes bronze powder, and Bessemer.—J ack OF 
ALL TRADES. 


{48183.]—Engine Queries.—The thickness of 
your Piston should be Yin., the diameter of the 
piston-rod liu., the area of your steam-port 1} sq. 
In., and your exhaust-port 1} q in. The size of 
your slide-valve will, of course, be determined by 
the distance apart of your ports and capacity of the 
steam-chest ; the former will also easily determine 
the stroke of the eccentric. You had better bolt 
your cylinder to the saddle of your lathe, and use a 
2tin. bar long enough for the travel, having a 
boring-head keyed on, with six grooves on its cir- 
cuiference: you should use three tools, each fol- 
lowing the other. For the lust cut use one tool, 
and till the other slots with hard wood, so that it 
cuts its way in, and you will, therefore, have a 
smooth and true bore.— FRED. WALKER. 


[{S18i1.]—Leather Bellows for Camera.— 
Thanks to Mr. Parkinson for his reply to my query, 
ĮI can make a very passable bellows with two plies 
of material and shaped cardboard strips between: 
but I wished to know how to fold a single ply neat 
and square, into the form of a bellows like those of 
the best camera-makers, in which there are no card 
strips. — MIDLOTHIAN. 

5185. —Electrie Engine.—The commutator 
I use is similar to the one described by ** Conrad“ 
ou p. 720f this volume; but I fit the ebouite or 
wood-plug to the shaft, so as to allow of adjust- 
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ment. The reversal takes place just past the period 
when the armature poles ure opposite the F.M. 
poles. —F RED. WALKER. 


Foun, —Glue or Paste for Skins.— Use glue 
and treacle, with a strong decoction of nutgulls.— 
JACK OF ALL TRADES. 


(45190.]—Boiler.—As ‘ Boswell,” on p. 145, 
Wishes me to describe fractures, I will try and do 
so. They were not caused by excessive deposits in 
boiler. relve months ago there was a new plato 
of best Lowmoor iron put m the bottom of the 
boiler over the furnace, when the flange of the end 
plate was found to be in bad order, several of the 
rivet-holes broken out, and the plate cracked 
through atthe bend. It was so bad that a light 
blow with the hammer would break it like cast 
metal. So the boiler-smith put on a patch about 
20in. by Sin., made of the sume iron us the plate, 
and fitting round outside of end und bottom plate, 
and riveted to both. Would it have been better 
inside? Now, the patch is cracked from bottom 
rivets to augle where bent round eud plate; the end. 
is in two plates with a scum of rivets across the 
middle. There is very little heat on the patch, as 
the fireis along the boiler. Please explain cause 
and best remcdy.— LEAKAGE. 


[48194.]—Cleaning Brass Cartridge-Cases. 
—Cleanse with hot soda-water, and well wash. 
Pickle them in nitric acid and water, well wash ; 
then boil them in a strong solution of cream of 
tartar and tin shavings.— Jack OF ALL TRADES. 


eee Brass Cartridge- Cases. 
—Ir J. C. L.“ will keep his brass cartridge- cases 
perfectly dry, he will iud they will be free from 
verdigris. Rub them over with a greasy rag.— 
G. k. T. 

[#8198.]—Small Brass Castings.—Use pow- 
dered Buth-brick, instead of sand, made dump 
enough to work with salt-and- water, and dry your 
mould before pouriug.—Jack OF ALL TRADES. 


[48203.] — Fishing-Tackle.—Soften bone by 
dissolving out the carthy part in hydrochloric acid 
one part, water four parts. Better, however, use 
horn. Dissolve the shoemaker's wax in methylated 
spirit. Bronze ferrules—by cleaning perfectly from 
grease ; make slightly hot, so thut you cau just hold 
them, then brush over with, or dip in a solution of, 
chloride of platinum.—F. R. C. S. 


[48205.]—Tricycles.—A good sizo of driving- 
wheel for all-round work is doin. running level, or 
for hilly country geared down to 46 or 44. I am 
about oft. 6in. height, my chief tricycling experience 
being with a Salvo, double-Ariver, tront-stecrer, 
wheels 50in, geared down to 4oin. It was fairly 
fast, and good at hills. There is a decided advan- 
tage in double-drivers, which was, I think, dis- 
cussed in these columns a year or two back. 
Double-steering, as in the Coventry rotary, is, per- 
haps, as valuable as double-driving. Ball bearings 
to all parts certainly reduce friction wouderfully.— 
WINDSOR. 


[48205.]—Tricycles.—‘‘ Dick” does not state 
what clussof machine he is going in for: but if, 
however, he is going in for an ordinary tricycle, 
a 48in. would probubiy suit him. Double-drivers 
are more usctul for all-round work than single 
ones, as When going along a muddy road the 
driving-Wheel is lable to slip, whereas, if the 
machine be a double driver, the wheels (which are 
in most cases driven through an axle) are not so 
liable to do so in consequence of the power being 
equally distributed to both wheels. Ball bearings 
are more handy than plain bearinys, as they do uot 
require so much adjustiuent aud require less vil.— 
W. SCOTLAND. 


[48205.]—Tricycles.—Therse machines are be- 
coming so deservedly popular, that a little practical 
advice will perhaps be of service. To recommend 
any P tricycle would, in the face of the 
recent disclosures in the cycling papers on interested 
pufting, be rather a delicate task ; and indeed, under 
any circumstances, it would be unfair to gratuitously 
advertise a maker just because his work happened 
to suit my fancy. Amateur recommendations, 
moreover, cannot always be depended upon, since 
it is an everyday occurrence for riders to“ cry up“ 
their own machines as being the best and fastest, 
when upon inquiry, it may be found that they have 
never given any other a fair trial. For practical 
vurposes, tricycles may be divided into single or 
0 hle drivers and frout or rear stecrers. Double 
drivers possess some advautages on greasy or rough 
roads, especially when—as in tho rear-stecnng 
machines of the Meteor pattern—the backbone is so 
short that any attempt to get over the work is apt 
to lift the back wheel, thus creating u tendency of 
the single driver to turn in a circle with the free 
wheel us a centre, and of course causing a loss of 
steering power. I Was once tumbled into a ditch 
through a collision from this ecanse, and have ever 
since taken care to give such machines a wide berth. 
With a longer backbone this defect is not nearly so 
prominent, and notwithstanding all that has heen 
sud against rear-steerers, I have found them very 
light und serviceable roadsters. A front-stecring 
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trovele wul stlew the rider to cet completely over 
The pecols, but when it is beng ridden aver soft 
yoonta the enm weight is thrown en the leading- 
Wheel and is the use of a loss of power. The 
ener of a dnving-wheel depends entirely on 
the strength of the rider, For cone not accustomed 
to the exercise, I should think 44 to 45in. well 
Sil. Tshould like, however, to warn your cor- 
mstendent that it is the rider ratherthan the tricycle 
which makes the pace; consequently, if he expects 
a kigh average spced, he is likely to be diss ppointed. 
Toruna mile in five minutes isa very easy feat if 
the road be good, but to assume from that fact that 
twelve miles an hour may be kept up all day is a 
great mistake, and one calculated to make other 
\perhaps equally good) riders dissatistied without 
wv. Ihave travelled some thousands of miles, 
etd J find, for an average day's work, including 
stoppages, one-half of that speed, or 70 miles in 12 
hours, is about as much as 1 should care to do. I 
have very little faith in ball-bearings, except that, 
us they are generally titted to the better class 
machines, they are, on that account, likely to prove 
satsfactory.—TREASURER OF THE LIVERPOOL TRI- 
CYCLE CLUB. 


48216. —Watch-case Polishing.— You could 
of course polish it in the lathe, using rouge and 
water and a very soft piece of wash-leuther: but 
the final touch is given with the smallest quantity 
of very fine rouge and the palm of the hand, and 
in some instances with the point of the tnger.—Os. 


[48225.] — Rust from Gunz-Barrels. — Use a 
piece of flannel over the cleaning-rod dipped in 
1 sprinkled with fine emery-powder.—F. R. 
C. S. 


48226. — Truss. — You do not say What kind of 
truss you wear— whether it is the spring over the 
Fed. or a spring fitting round the body. I should 
advise you nct to tamper with it. but return it to 
the maker, who is bound to fit you properly. If 
the truss shifts and the hernia protrudes, it will give 
you the feeling of undue pressure. If your truss is 
new, it is sure to cause aiscomfort for u tew weeks. 
—T.M. 


48229.] — Locomotives.— The locomotive power 
for working the Cheshire Lines Committee's trains 
i supple by the M. S. and L. Co. The engines 
on the London, Ti .and Southend line ere 
four-coupled, ten-wheeled mde-tanks by Sharp, 
Stewart, and Co.—R. N. H. 


[48231.]—Dulcimer.—In reply to Mr. J. Mar- 
shall, I may say that brass wire is generally used 
for dulcumers : but steel wire is, of course, stronger, 
and may be used if preferred. It is a matter of 
chance more than anything else. The wire should 
be rather fine, and if the number of notes required 
ure not very great, the same thickness of wire will 
do for all the notes. If any difference is made, it 
should be a shade thicker for the higher notes. You 
can obtain suitable wires from any respectable 
music-shop. The brass wire for dulcimer should 
be tempered, or hardened. Soft brass wire will not 
do. If you intend having steel wire, you will have 
no difficulty in obtaining it from a music-shop ready 
for use. e brass wire, sold at the ironmongers, 
is not sufficiently tempered as to be of any use for 
dulcimers.— G. FRYER. 


48235.] — Carbonic Acid. — Roscoe's and 
Schorlemmer’s ‘* Treatise on Chemistry,” gives 
ep. gr. of CO, in the liquid state as 02951 at —10° 
09470 at OF, and OS2u50 at + 20. — WX. J. 
SCHOLES. 

[44238.]—Setting Slide-Valve.— Does querist 
mean main slide ? because the expansion slides are at 
the tack of main valve, and adjustable while work- 
ing by wheel and index outside to cut off at any 
ert of stroke within the main slide range. 
main slide, more particulars are required—that is 
traverse of valve, width of ports Over- all, width 
or valve.—J. O. E. 


48241.) —Preserved Potato.— It is cut into 
slices or pieces, placed in a drying machine, which 
takes vanous forms, but which actson the principle 
of passing a rapid current of hot dry air over the 
trays of potato-slices. Apples are dried in same 
munner.— Essar. 


[44242.]— Fishing-Rod and Tackle.—Give 
your rod two coats of the best coachmuker’s var- 
Luish, each coat to be thoroughly dried. I advise 
you to get the book entitled. Angling, and How 
tu Angle.“ by J. T. Burgess, price ls. it contains 
f rections for making trout-flies.—T. S. H. 


[44243.]—Worm-eaten Violin—is evidently a 
cheap one, made of inferior wood. Perhaps a solu- 
tun of corrosive sublimate would answer. I never 
new the label, and don't know the maker, although 
J arn famiiiar with the names of most of the gocxi 
obes, but even if the maker were well known, it 
wouwl te no guarantee of the genuineness of the 
lstel. Spunous labels are put on all manner of 
. „h ww make it sell, and delude the unwary. 
1% 1% fal the holes with wax or rosin. You 
thew try Ww pay more frequently, and wipe the 
wily carcfuly tiore putting it away—in a dry 
LE. — T. M. 


If | column wouid be 28in. or 30in. Now, 140 + 15 = “4 


48244..—Electro-Gilding.—The solution of 
gold requires to be evaporuted to expel the excess 
of acid. It should then be redissolved in water, 
and precipitated with the cyanide; but it is per- 
fectly unnecessary to make gilding solution in this 
munner. Make a solution of cyamde of potassium, 
ubout doz. to the pint of water; suspend the gold 
anode from the positive pole of the battery (that is 
the copper), und from the negative or zine pole 
suspend a piece of clean brass or copper, and as 
soon as the gold appears on this copper, the solution 
is ready for use. Better work cannot be done with 
any other solution, but a great deal more gold may 
be (and often is) wasted.—Os. 


Vue? — Electro-Gilding.— Has “ An Old 
Subscriber °’ tried precipititing with hydrocyanic 
acid Prussic)? I have failed with the cyanide of 
5 method, but now make my gold solutions 

y the buttery process :—Dissolve cyanide of potas- 
sium in water (about 240z., 90 per cent.), keep hot, 
connect gold anode to copper of battery, and 
suspend in solution, and a platinum or gold plate to 
the zinc and suspend in liquid; and pass current 
through solution trom two Smees or Danielle. In an 
hour or two sufficient gold will have been dissolved 
in, and is then ready for use. By this method 
caustic potash is set free in the solution, and after- 
wards absorbing carbonio acid from the air becomes 
carbonate of potash ; this may be objected to, but 
it does no good. On the other hand, it does not do 
much harm, and you are sure of your metal.— 
GIRDLESTONE WRIGHT. 


[48249.]—Flywheel.— You can do it by altering 
the eccentric. Put engine on centre, and notice 
the position of sheave relative to crank. If there 
isno rocking shaft the sheave always leads the 
crank a} + lap and lead, but for your purpose, 
having noticed the position of sheave, move it on 
shaft from top to bottom, hold it with the screws, 
take your steam-chest cover off, and when crank is 
on centre the port should be 1-16 open.—J. O. E. 

[48250.]—Girder.— Use two-rolled joist. Write 
for catalogue from Measures and Co., Southwark- 
street. Choose those about 17in. deep, and flanges 
vin. wide: weight, 82lb. per foot. Two of them 
side by side, connected by three or four zin. bolts 
through the webs, will suit you. Give them lbdin. 
beaning.--C. E. 

[48252.]—Insects in Fernery.—If you have 
slugs in your fernery, Adiantums will never suc- 
ceed ; but you can easily exterminate them by the 
following method: Cut some thin slices of potato, 
spread on each slice a little of ‘‘ Battle’s 9 

iller,” and put them near the ferns they attack 
most. The slugs will eat the potato in preference 
to anything else. and by adding the poison, you may 
depend it will be their last meal. For the other 
insects use Insect Powder.“ Sprinkle a little 
bout the fernery, or even a little on the ferns 
occasionally, will do no harm whatever, but get 
rid of the pests. Be careful to have the right 
mould, as that is very important. Keep them 
sufficiently watered, and sprinkle the ferns all 
over as well as the mould, for they like to draw 
moisture through their fronds; I should do the 
latter every night. I have reared some fine 
specimens by following these simple plans, and cin 
contidently recommend you to follow the same, and 
have no doubt of your ultimate success. I shall 
be very glad to give you any further suggesticns.— 
IsLE OF WIGHT. 

[48258.]—Mfercurial Gauge.— As an old, and 
probably forgotten, friend of Mr. R. K. Jones, he 
will, I know, excuse me if I point out the extreme 
inconvenience of a column of mercury which should 
register 140lb. pressure. At the ordinary pressure of 
the atmosphere (about lölb.), the height of the 


This, at the lowest estimate, would give nearly 


22ft. I should prefer to use a small boiler, which 
would only require a little water m it, and regulate 
the pressure by the heat, which latter would be 
indicated by a thermometer. He is doubtless 
aware that the amount of pressure corresponding 
to different degrees of heat is very well known. 
This latter device would be quite as cheap as his 
proposed mercurial gauge, aud much more prac- 
ticable. N.B.—Of course my figures are only 
approximate.—QOs. 


48259.]— Musical Bells.—Bells act better in 
the trebie with reed instruments, or pipes, with a 
piano action, but should not be struck on their 
edges so much as on their sides. So the saucer- 
shaped bells are centered one after the other ona 
metal rod, having a wood ring or washer, Jin. thick, 
between each, and a binding-screw at ends of rod 
to hold tight. This metal rod must be bedded in a 
soft rubber at each end. The ordinary upright 
action will do if the dampers are bent forward to 
rest on the bells. The hammers need not be 
altered; but a strip of cloth, rubber, or leather in- 
terposed between hammer and bell will modify the 
tone; the three substances can be used alternately 
with a pedal action, or u stop could ruise or depress 
the various lengths. It is right that the damper 
action should be lifted by a forte pedal, aud the 
experiment might be tried of whuling or turning 


round the whole of the bells on their brass ral ty 
means of a fly-wheel actuated by lever or Hung. 
Strings should be used for the bass, but if there is 
no room for a soundboard, the best thing is to place 
a pipe or tube over each three of the bells, pies to 
be made three or four times the length of their 
daameter.—FIDDLER. 


[48259.])—Musical Bells.—The hammers mar be 
made of wood, and covered with one layer of calf 
or sheepskin, with the smooth or dressed side cut- 
wards. If treated in this way, the tone from the 
hells will neither be too dull, nor yet too clanęx. 
The hammers should vary in size according to the 
bells. The formation of the various hammers is 
aleo of great importance in the production of goal 
tone. hey should be neither too wide nor yet too 
pointed where they strike the bells. It will be 
particularly noticed that in many pianofortes the 
tone produced by the treble notes is often dull. 
This is caused, in many instances, by the hamm:rs 
being too wide, and also through their being tco 
thickly covered with felt. On the other hal d. if 
the hummers are too pointed, or too hard, the ine 
produced will be harsh and metallic. Experience, 
alone, will prove this. Now, with regard to the 
bells, the less material there is between them. the 
better. A small leather washer, sufficiently thick 
to allow free vibration between each bel, will 
suffice. If the washers are too large (I do nct 
mean in thickness) they will tend to muffle cr 
destroy the free vibration of the bells. All thet is 
required between them, is something to prevent 
them from coming into colision with each other, 
and something, also, to keep them at a respectable 
distance apart, for the reasons I have stated abere. 
The action should be free and light, in order to 

revent a heavy touch to be required on the keys. 
Bood and effective playing is always accompanied 
by a light and free touch on the keys. Tberefcre, 
if the touch is heavy and laboured, the effect pro- 
duced is not so perfect as it otherwise would be.— 
G. FRYER. 


48260.] — Telephones. — I would advise 
„Cantab to make a Blake Transmitter.“ as it 
is decidedly the best, and only one contact is perese 
sary. It is fully described (coil and all), in a back 
number of the F.M.” It is easy to have the tell 
and binding-screws ontside if so desired, but Mr. 
Tolman’s switch arrangement is better. You can 
ring the bell at other end by an ordinary push. as 
shown in Mr. Tolman’s illustration, but it is abso- 
lutely necessary to break one contact —vix., to cut 
out your own bell, while you send a curent 
through the line to ring the bell at the distart 
station. It makes no difference which way you 
wind the bobbins for the receivers. The soft uca 
core is usually put on the N. end of magnet, at! it 
should be about jin. in diameter. It is advisatle 
to have the contacts in switch-box tipped with 

latinum. It is not very difficult to make a Ger. 

ell Telephone, but a Blake Transmitter.“ tell 
receiver, and ordinary coil bell is about the test 
arrangement. I shall be happy to give Cantab 
further information if he will advertise his address. 
so that I may write him direct. AxArzun. 

[48261.]—Steam Heating.— Does Ontario 
wish to make a boiler of wrought or cast iron 25 4 
steam-heater’ I should strongly recommend a 
wrought iron vertical boiler with internal frebes, u 
he can get one made conveniently ; sketch and par- 
ticulars of which I shall be glad to send cn xow- 
ing what the boiler has to do. A vertical swam- 
boiler would require little ground-space, and would 
be useful for many purposes, and would nct te ùf- 
ficult to make; but it would be time wasted to pve 
particulars if Ontario intends making ore cf 
cast iron in the form of a series of pipes, no form af 
which I could recommend; cast iron being quite 
unsuitable for steam- pressures. Will correspond U 
„Ontario“ will advertise his address. BO] 


[48262.]—Silver-Plating Solution.— Tbe best 
way to recover silver from spoilt solution: — Dau 
your solution with water, add a little hydrocu. nt 
acid, which will precipitate the silver, allow it d 
settle, and pour off the liquor; dry the precipitate, 
and mix it with twice its weight of curborete cf 
potash, and fuse in a erucible.— B. J. G. 


[48262.]—Electro-Plating Solution.—Th¥ 
down the cyanide of silver with sulphuric acid: 
then wash and re-dissolve with cyanide of P. 
sium to make new solution.—Siema. 


(48262.] — Electro-Plating Solution. — Fre- 
cipitate with hydrochloric acid, wash with water. 
and dry the chloride, and fuse with sodium car- 
bonate. The operation is best conducted out of 
doors, because of the hydrocyanic acid given of. 
—GIKDLESTONE WRIGHT. 


[48202.]—Electro-Plating Solution.— Io re. 
cover the silver, add sulphuric acid to the sluucn 
till all effervescence has ceased. Allow the jna- 
pitate to subside; pour off and throw aw:y the 
clear liquor from the top. Wash the pre it 
with several changes of water; after which tcan 
be collected and iced. then mized with àt: 8 
weight of well-dried washing soda, and fut-d a 
crucible. If you don't like the trouble of fc n 
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you ean dissolve the washed precipitate in cyanide 
of potassium, and proceed to use it.—Os. 


[43252.] — Electro-Plating Solution. — To 
“R. M.”—I have been in a similar position myself 
with my silver solution, which is about fourteen 
gallons. My solution was spoilt through lining my 
wood tank with coal-tar pitch. I went to some ex- 
pense in having a strong teak-wood tank made by 
a Carpenter; the boards were lin. thick, and dove- 
tail pes and most carefully put together with 
red lead and screws; but, to my great surprise, in 
a month or two I found my solution leaking through 
the tank, and then I was advised to coal-tar pitch 
it inside, and the pitch spoilt my solution. I pro- 
ceeded as follows to rectify it:—I got my bath out 
of doors into the open air and I. proceeded to pre- 
ee the silver, by pouring carefully into the 
solution sulphuric acid, and a stirring the same 
with a long stick ; the quautity i peared in until no 
farther effervescence took place was three or four 
pounds weight, I then allowed the precipitate to 
subside, then poured off the clear liquor and threw 
it away; I then washed the precipitate that was 
lett in the bottom of the tank with hot water, and 
then several times afterwards with cold water, and 
allowed the hi itate to subside each time ; after 
the last washing I drained all the water from the 
precipitate as clear as I could; and I next re- 
dissolved the precipitate with potassium cyanide ; I 
then filtered before adding bulk of water, aud it 
now works as well as ever it did, The fumes must 
not be breathed that arise whilst the acid is being 
poured in, as they are highly injurious, and I may 
us well, at the same time, advise others concerned 
in electro-plating ina small way, who are troubled 
with leaky baths, to act as I did, and get a stone 
one made to size and form you require at Doultou’s 
Lambeth Pottery. It is cheapest in the end.—. 
COMET. , 

4825. — Dreaming and Unsound Sleep. 
—Let ** Didaskalos” not try to avoid mental, social, 
and personal disturbance during the day, as he sa ys 
he does, bat let him take things as they arise in the 
usual run of life; let him tackle and combat each 
little disturbance as a man ought, and not be seek- 
iag to shirk his daily duty, as he must be doing if 
he.acts as he represents. This will give his brain 
something to do in the day instead of during the 
night. when it will be glad to rest quiet, and let the 
ow uer of it sleep. Let him take a sharp walk of a 
couple of miles before going to bed, and let him 
smoke a mild cigar or pipe əs he walks; and when 
he returns home, or before he starts if he likes, let 
him take a glass of whisky -and-water—real whisky, 
not puble-house poison—and J will guarantee in 
less than a week he will sleep--“ Like A Tor.“ 


(S235. Ventilation of Workshop,—It is 
not necessary to alter the blower if it accomplishes 
the extraction of the vitiated air., The difticulty 
appears to be the supplying of fresh air at a suit- 
ahlo level, and this could best be done by making 
inlets at the floor level, and conducting the air in 
oblong tubes fixed close to the wall to a height of 
about 2ft. The outer ends of the inlets should be 
formed with iron gratings, and the inner ends fitted 
with perforated zine, so as to diffuse the air and 
prevent dranghts. The positions, number, and size 
of these inlets must be determined by the size of 
the shop and the quantity of air required. If, 
then, the foul air is extracted from the top of the 
room by means of the fan, fresh air will flow in 
through the mlets, and efficient ventilation will 
thus be secured.—Jonn C. GILL. 


[$8259.]—Power of Engine,—Taking piston 
speed as 400ft. per minute, alee this by 251. 
the area of cylinder in inches; and this again by 00, 
which, perhaps, may be taken as the aromo steam 
pressure in pounds on the piston ; then dividing this 
product by 33,000, will give 184) horse-power, of 
the engine. The factor 601b. on the piston is but a 
guess: it is impossible to tell what it is without 
taking an indicator diagram. As regards improve- 
mant, get some really competent person to take a 
diagram, and this will at once show you what power 
your engine is working to, and will also tell you if 
auy alteration should be made.—Jonan. 


[+8271.]—Boiler.—If C. Weir will put a little 
gunpowder in paper and throw in the fire, and shut 
the door quick, that will blow the soot out of the 
tubes; having the blast on the same time will send 
it out of the funnel. But why make so much soot Y 
Drill some holes in your firedoor, and let the air 
in, and burn the smoke ; you will not be troubled 
with much soot; or, better still, uso. smokeless 
coal.—BRENTO. , 


[48271.]—Boiler.—The tubes nre certainly too 
small for boiler purposes, unless there is a strong 
blast or artificial draught, such as a good exhaust 
into chimney, such as is seen in locomotives ; but to 
us fresh steam for the purpose would be a great 
waste of fuel. Have you tried good gas-coke °? if 
not do so, and if yoii cannot work comfortably, then 
renew the tube-plaes, and put in a new smoke- 

tube about Sin. Hater, or of such a size a3 most 
convenient to work in with the present tube-plate. 


Could better advise if I siw a drawing with dimen- 
sions of crown-plates of firebox and shell.—Bos- 
WELL, 


UNANSWERED QUERIES, 
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The numbers and titles of queries inhich rem in unan- 
gere for five weeks are inserted in this lest, aud if stil 
wndausirered are repeated four weeks afterwards, We trust 
our renters will look over the list and send wha’ information 
they can for the benefit of ther fellow contributors, 
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PRACTICAL RECIPES. | 


Testing Lubricating Oils.—A good test for 
oil is to place single drops in line upon a piece of 
plate-glass about 8in. wide and 24in. to 30in. long, 
one end being raised about Gin. to Sin. to form an 
inclined plane. The drops of oil start from the top 
of this inclined plane upon a race with each other. 
The first day sperm oil will be found in the rear, 
but after a while it will catch up and overtake the 
rest, and will even be found in motion after the 
other oils have dried up. An oil having a light 
body runs quickly and dries quickly, but au oil that 
has both a body and a free flow will readily bə 
detected by this test, An oil may have a good 
body and yet have a tendency to guin badly, which 

uality wil also be easily detected upon the glass. 

‘he oils should be covered from the dust while these 
tests are being made, A good test for the presence 
of acids is to put small quantities of oil in copper 
dishes which are easily made by depressing bits of 
sheet-copper with a round-face hammer. If acid 
is present it will attack the copper aud extract the 
verdigris. * i 

Cleaning Tubular Boilers. — One of the bast 
ways to cleun an upright tubular boiler, or one in 
wluch it is impossible to reach all parts of the 
internal surface to scrape them, and where the 
water used is liable toform much scale which adheres 
to the tubes, according to the American Machinist, 
is to put half a gallon or so of crude petroleum 
into it a few days before washing out. This will 
not cause the boiler to foam, but will effectually 
loosen the scale, which falls to the bottom. If this 
dirt is not removed, there is danger of burning the 
boiler. There is nothing in petroleum that will 
injure iron. The objection to using petroleum in 
boilers practically amounts to this: it reveals the 
fact that many of them are unsafe. Petroleum 
was never known to burn a crown sheet or boiler 
shell, neither has it corroded the seams or pitted 
the sheets, but, on the contrary, it will prevent 
many of these curious chemical actious that occur 
inside of boilers in using certain waters. 


Cleaning Soiled Engravings.—For cleaning 
old and soiled engravings, Mr. W. Brooks, writing 
in the Journal of Photography, recommends the use 
of Holme’s ozone bleach. The strength he prefers 
is oue part of ozone bleach to ten of water, well 
shaken up before pouring into a dish. He immerses 
the engraving in the solution, face upward, avoid- 
ing bubbles. The only caution to be observed is 
that when the engraving is sodden with water it is 
somewhat rotten ; so the less it is handled the better. 
Sometimes, if the engraving be only slightly stained, 
half an hour is quite Sue but when quite 
brown he has left them in for as long as four hours. 
After all the stains are removed, and the paper has 
regainel its pure whiteness, pour the solution out 
of the dish into a bottle, ‘as can be used over 
and over again, until it becomes discoloured; then 
fill up the dish with water, changing frequently for 
about two hours, or, better slill, place it in running 
water. When sufficiently washed it can be taken 
out and blotted off and then hung up to dry, and 
when perfectly dry, iron on the back with a warm 
flat-iron ; but care must be taken not to have it too 
hot. eae 


QUERIES. 
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18274.] —Watchmaking. — Would any watch- 
making subscriber kindly inform me the best way to drill 
and fit Geneva hairspring collets, as those I hive are 
drilled very much too small for the spring? Also, what 
is the liquid watch-plates nre put in to clean them, and 
whether an amateur is likely to surced in fitting a new 
*scupe-Wheel to a Geneva watch -E. H. E. 


45275.'—Gout.—During the last two years I have 
been subject to gout, which I have inherited from my 
father. Lam fifty vears of aud have had the com- 
pluint in my stomach four times, and I now havea 
fecling of uneasiness in the fingers of one hand. I have 
given up beer, but I should feel grateful if Dr. Edinunits 
would tell me what I may ent and drink, and whit 
especially I must avoid. —Popacra. 


18276. — Experimental Physics.—I made a 
calorimeter out of a small glass bottle by pushing stem of 
thermometer tube through cork, and surrounding bulb 
with a loose coil of iron’ wire, the ends o: which wora 
brought through cork and connected by thick copper 
Wire to Six wells of a Grove’s bittery 10 iron coil was 
covered with aleshol. I plotted the rise of temperiture 
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on a piece of paper: Gividing a horizontal line into equal 
parts, representing minute duration of experiment, and 
at the enl of each minute making a ‘dot over the corre- 
sponding division at such a height as to represent, by Its 
position on a vertical scale, the temperature indirated at 
that instant by the thermometer. By joining these 
points I obtain a curve representing the apparent rise of 
temperature of the wire and alcohol, This is represent»! 
by the full. line, Fig. 2. All the time the wire wis 
heating the spirit, however, heat was escaping by racie- 
tion. &., and to measure this I cut off the battery, ind 
allowed the apparatus to cool, marking the temperat uv 
at intervals as before. T thus obtained the dotted curve. 
Now, how am I to combine the two S as to give, no the 
apparent, but the actual, heat genemted in the wire by 
the current? I want to show the result in one curve. — 
ULATION. 

18277.) Platinum and Copper Alloy.—I am 
told that two parts platinum and one part copper mak- 
a very nice al y. rich in colour aud very suitable for 
finger-rings. Being anxious to make one, I should feel 
obliged for any information. I have a small plumbago 
crucible; and the use of a bnesstounder’s turmice, also a 
brazier’s forge. Is it possible ty cast the ring complete, or 
should I cast an ingot or, bar and hammer up! -R HARD 
PARKER. rp i 

48278. —Rainband Spectroscope.—Can anyone 
give directions for constructing a simple form of spectro- 
scope capable of showing the minbund -. 

(48279.\-Spirit Varnish.—Will any kind r ler 
tell me what Is the cause of varnish looking rough atter 
being laid on wood! I used a thin coat of glue to harden 
the wood before varnishing. I have tried this plan 
several times, but it always leaves a rough fara, as 
though it had been laid on very fine sawdust or dust 
from sandpaper, and sometimes it looks as though som 
tine drops of rain had been falling on it. NE SON. 


48250. -Steam-Crane.—I wish to fit up a steam- 
crane to work in two positions, A and B, 35ft. apart. My 
difficulty is, how to get steam to the crane quickly in each 
position. Circumstances will not admit of my using a 
portable boiler and fire on the crane, so I must use the 
steam from works boilers. I propose to run my crane on 
ruils from A to B; have a steam-pipe pn with the 
rails, and connect up as required A and B. What I wan“ 
is the quickest way of doing this. The ordinary way of 
making a flange-joint is too slow. I have seen the 
shunters make the connection between railway carriages 
for the vacuum brake, which they do instantaneously, 
This is the sort of thing I require, but if seems to require 
a flexible pipe. Wil some of your able contributors 
help me, with sketch of this joint, and say if auy kind of 
tlexible tube is in use that will stand to 5 20 or lb. 
steam for any length of time; or if not, how ain I to 
solve the problem :—IL Pensrnuso. 


[48281.|—Legal.—Would one of your legal co:re- 
spondents kindly answer the following !—In the act of 
unloading a wheel (weight 34 cwt.) from R. T. Co.’s van, 
the rope belonging to the Company which the carman 
attached to the said wheel, suddenly broke, letting the 
wheel fall from tailboard of van on to my foot, which, in 
all probability, I shall always feel the inconvenience of, 
I was called by my employer from a i work to assist him 
in steadying the wheel to prevent breakag>, while the 
carman lowered it. The sole cause of accident was 
through rope breaking. Are the Company responsible, 
and can I claim compensation for loss of titne and 
personal infury !—Brrirseyo Mecnante. 


f4g982.]—Legal.—To Ma. WETHERFIELD.—Some few 
weeks ago I sent some optical apparatus to A. to be 
repaired. As they were not returned in due course, I 
made inquities, and found that (I suppose, under 
pecuniary ditticulties; A. has left the country, and the 
articles have come into the poasession of one of his 
creditors, B., who refuses to give up the articles till bis 
claims against A. are settied. Can B. lawfully retein 
possession of the articles, and if not, what would be the 
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best course to recover ? The articles are worth about £2. 
Would the cost of revovery be likely to be disproportion- 
ately great ?—SALICET. 


f. Legal.—.To Mr. Wiruzgrrirr.p.— Will rou 
kindly give your opinion npon the following difficulty ?-— 
A. lets u house turnished to R., who leaves tive weeks in 
arrears, Which, with gis newvonnt and wage make up 
a debt of about C10. He Jeaves five boxes behind, with 
un understanding that they are left as security in part 
forthe debt. no word in writing. mel verbal. Aiter 
being aun fara week or two. he sends to A. for boxes, 
and promises to pay as Sn ashe can, AL refuses to lat 
boxes Fo. anl se the matter has mmained for four 


months, Can A sell the boxes. or whit stepes emght he 
to take! B is an adventumr—it is no use to sue him. 
— 4. 


l. — Brass Casting. Will ome corvsnonident 
Give me the anterniation how tn mixe futtern ior j. rn 
Dr: Also. how to mwl, and if eor ds pequiresl, 
how to make mea: Also, how to nil! and cast 
brawa for patent axles-boxes :-. C. W. 


1. —Fan.—Will anvene inform me how much 
prasu is p-m] from a kin or Lin. fan to work an 
opinar foma and how can I test the tan to see it it 
gives the maguire d pressure - Awatece. 

1. — Electric Engine. — To Mu. Faron. 
Watr —FP aun mahing an ebo uie engine of cour stele, 
d- - meu in No. :. 4. but woull like a little more intor- 
mation. Ihave sue No. . . W. G. wire by me. Would 
that gcin rise of Noo 3 ant how edd I mimmetis or | 
g: magn. i- a small mimet, whieh I shal tore. I 
Coen quite un iertind about the armature being deenty 
grevel as in year sk. ho it swims to be bree 
I. a uu. and at would be imposible to wind in the 
Tre R it wro so I um ber- the gi res wire 
1 meed ber te two brass diss at the end ot the araa- 
turm. Ale, the two strips of commer: should they be 
euli mal WU the was or tinge. and S uld the split parts 
Pot en the H piaz vou will oblize au 
amanar Wal you also iy about what quantity ut 
Wire to Wind 1—ULp SUBS KIEO. 


Weight of Steam and Electric 
Engines. — t mtemplating makuug une balloon 
€Xpenice nate, will some uf your ma lers tell me which is 
the liz! t motor I can hive—steim or electricity ? 
Ernel ow's dving-machine. exhibited at the Crystal 
I. L. in I. Was workes] by a steam-engine of one- 
thant herswe-p ower which us ig. l. including the machine, 
only 12b. What is the weiht and cot of a 2-h.p. 
Riese Dee aui both roof the livitest make, and what, 
alw, of an ehctrutuutur and battery giving the sime 
power -A. W. 


t472. —Hartz Mountain Bread.—Of what an! 
how i thie povriration mide? Tt is highly recom- 
mended for cananes and other cage-birtls.— P. W. R. 


4 Astronomical Signs. Des 
e F. H. A. S., or any other astronomer, know of a book in 
which I can find an explanation of all the sims now used 
in astronomical communications, such as the circulars 
Sul by Lord Crawford! from Dun Echt? Also, a listof 
the syns and abbreviations usd tor the names of astro- 
noi 28. —J. T. E. 


420. —Day-Time Observations. —Praron's 
rrople way of using an equatorial telescope, is, I think, 
exe lent: but how would he use it for 1 objects in 
the day-time ! A hint on this subjeet from him would 
much oblin. Can he help a tyro to meke Pechination 
and R.A. Circles for huuself, properly divided, with 
vemi m ?— Ty no. 


4 1. —Softening Steel. in any ane tell me of 
a palivy effective Way of sottening steel?! I have tried 
putung into the fue, and letting tire go gridually out. 
Al imbedding the pacos in eharcoal: both methods 
being partial furlures.—A. H K. 


(zn. -B. Sc. - I. there no war of obtaining the 
dere of BS. without inatriculnting at London or 
parung at a univerity for three years - IEA. 


nn —Raw Hide Horse-Shoes.—] have seen 
ir. your paper, Pthink, a reter nee to the snecessful use 
oi raw-hide hore -shoes ia England. Con your onmi- 
MET ue ryano pT giye me any detinite Information 
a Vs the exten’ of their use: whether they are regularly 
Bee) gard ssid by any manutractunr? J ask the 
cesta besa certain experiments in the same 
4... en hase heen made in this country, and we would 
Dace tie benefit or the English exI rien e. — PIII TS, 
EIn. U . 


“set Concrete Floors on Upper Stories. 
— We i- ti, beet way of Living conemte floors on upper 
Racin? Are awm oar wood joists Lest, and at what 
a any ap: they placed] lO, Or Works. 


‘4-26 Pyrogallic Acid Stains.—Will any 
Par adni inte ta mae how I can etteetually remove 
Joy to stailaa ff kiat tweed cioth e Ae 100. 


2. -Photography.- Will Mr. Robinson, or 
172... . % reviled, III: III „rm inc whether sunsets and 
e . be N ee Tuy ed, und if se, 
„ . Aa . bene with in tantauneons shutter 
* . „. . „ Pure Al. how jong an exposure 
won „te „rr Ibn line to vet instantaneas 
ete W prent, but have been unsurces<ful up to the 
presets I- 


ei EN] Planos.--Will any render of 
r. LM ne: 1. „: mee how to ponove Ernzer- 
. 2 fret ai Cai tie paih of Hie d pans ! 


4. „ Pa 7 


He ty Cleanne an Oil Vessel. - Wil! 
wre %% „„ „t. 1. bew , „ . a tan erteni 
fet haar lewr nsr basa ol! Toe og has % Hine a 
, itre rra A tias sem | that foute apvtlony ejar 
bolas bee St death in %. 11 1 1e. ta 
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when she recovers generally with a gasping ery. The 
canse frequently seems to be flatulence, and temper, 
drowsiness, and sleep follow. Are these attacks injurious 
to her brain and nervous system, and likely to produce 
epil psy -G. G. 

Chr. Geneva Watch.— Will some one tell me 
how the set-square Ol a Geneva Wat- i is put on, or how it 
should be taken off}? I tried to take one to piaces, but 
could not get the top-pliate off because Deould not zet the 
set-sytare nor the centie-pinion off; it was a very cheap 
one. Also how to let donn lever watch for cleaning . 
Oxer LG. 

“#2301. 3—Consumption of Gas.—Suppo<cing a ras- 
tap is turned on without the gas beim lighted, and allowed 
to reimun, say, for five minutes, does mone gas eseape 
than what would be consumed if it were hghted for the 
same period '—G. FEYER. 


(1h. —Induction Coil. - All our friends reeoin- 
mend 2 or perhaps 3 livers only of pimary wire. We are 
also taught that to get the best effect from an electro- 
magnet the thickness of the layers of wire should equal 
the thickness of the core, that dioemeter of core should 
epul one-third diameter of bobbin of wire, Now, if this 
produces the greatest magnetic power in the core, what is 
the reason we are told to use only 2 or 3 lavers of wire? 
Does not the effect of the secondary depend ‘with the same 
number of turns of the see mary and similar sized and 
shaped manufacture) upon the magnetic intensity of the 
core? And, if so. why not cet the best result from our 
battery by making the diuneter of the core one-third the 
diameter af the primary bobhin, and its resistance e jual 
toresi-tance of battery? An explanatory * why not” 
will oblive—Jonx ant, 


nnz. — L. and N. W. Engines.— What wae the 
carlist date of construction of the four coupled outside- 
evinnder, side tanks, Ott. wheels; or, if they were con- 
verted purssenger engines, the date of the change? No. 
So, Skiddaw, was datel April, 1845. Also the single- 
stle tanks with outside bearings ; these were converted 
Jeessenvers’ > what was the date > No. 402, 424, 485, &., 
and 445 with smaller whecls. Alsothe weizhts.—R. N. H. 


(SWH. Battery Power for Swan Lamps.— 
Can any eleetrical reader intorm ome: (1) What mumber 
of ordinary $-pint Bunsen cells would be necessary to light 
mspertively, Band 4 2ecan dle power Swan lamps, each 
having approximate R. of ohms when hot; the benps 
to be in parallel are? 2, The most efficiont way to arrange 
the cells in question? (3 The same information nespeet- 
655 the same number of 10 candle-power Swan lamps :— 

AL RTOUS, 


149395 |—Grand Piano.—Will any correspondent 
kindly instrict me how to rewire an old grand piano? I 
find it ditheult to make the wire hold tightly round the 
pegs, even when softened at the ends. Moist the wires be 
of the exact paure of the old ones? Must part of the bass 
notes be of brass wire as before?) Any general .nstruc- 
tions will oblige—BInUIN GAA. 


dun Dynamo Gearing.—In the last volume. 
pave 354, Mr. dolinin deseribes a small dynamo fitted 
with a t Jack in the box“ gearing, Will he or some of our 
readers kindly explain its use in this partienlar case (and 
give a rough sketch showing its action and construction), 
us the machine appears to be driven by a band from off 
the flywheel on to the pulley of the armature? J tind this 
gearing is largely used in cotton-spimning machinery: 
unfortunately, the books T have all inentiun it, but do not 
give an illustrution. Ml. M. I. So. S. 


Kur.] —Birs. Moits. &c.—I am manufacturing 
flanuel, and should be much oliged if some of ours would 
kindy help me to get rid of birs. moits, œe., from Hannel 
pieces. I know there is some process in finishing the 
pieces ta kill the vegetable without injuring the flaune) in 
the least. Perbiges some one who knows would kindly 
rive the infortanution, which wonld be beneficial to several 
besides myself. —A Constant READER, 


. 1—Zine and Iron Soldering.—Will any 
eentleman experienced inthe matter kindly say the proper 
method of soldering tron and brass wire to zine !—loxo- 
RAMUS, 

1. ] — Boiling Point.—A substance needs for its 
pe paon to be subject to boiling water at the usual 
votling: point of water at sea devel 212 Fah.) At anele- 
vation of 6.000ft. above sea-level water boils nt Ai Fuh., 
will any seientifie gentlernan please say will the substances 
acted>on at the botlng-point at the two elevations be 
equally acted on? If not suthctently heated at the higher 
elevution, how the difficulty can be met ?—Himaraya,. 


i 48310.1—Sal Prunella.—In what respect does this 
ditter from saltpetre or nitrate of potash :—B. 


10311. — Cleaning Drawing Instruments.— 
Will Sone one kindly say what I can use to clean some 
instruments brass) which have become black an' dull 
through use! I want something that won't injure the 
points and joints, which are partly steel, and yet elean 
the brass; and what can I use tu keep them clean after! 
—Dots_rk DRAGON. 


48312. — Watch Dial.—Will some reader kindly tell 
me how to solder dial to bottom-plite? It was soldered 
whenit earne to me, and T wish to fasten it the same again ? 
I have tried to do it with the blowpipe, but cannot get 
the solder to stick, —CoLLiEr, 


4313. —Feeding Heron.—TI have just come into 
possession of a heron, which has been fed on worms 
since it was caught. Will any reader kindly inform me 
what food it must be fed upon through the winter, 
when the ground is frozen and no worms can be obtained! 
— AN TEU CLONE. 


40311. —Electrie Pendulum.—To Mr. Las- 
„-in. In query No. 47511 Mr. Lancaster promised to 
vive me all the Information I asked for, if I would let 
itn know the kind of a block, size, &., I required. 
This I did by post in order to obtain from him, through 
the parim of our“ Mercuanic, an early reply, as I was 
waiting to commence the work. Upto the present I have 
received no reply on the subject, and I now wite toask 
him if he would be so kind as to give me the necessary 
instructions, mx. relative to the bobbin and pendulum 
commerctions, so that I may set tu work, for by so doing, he 
will ever oblige -T. J. OGC. 


LN I15. - Pianoforte Tuning. — Will Mr. W. H. 


Davies kindly give me a few hints on timing a piano! 
I can tune pretty well in the slrarp keya by fifths,, snd 
also in the flat keys until T come to the key of E flat 
and thenceforwarl, when [find the piano i anything but 
in good tune. To remedy this I qunot alter anv of the 
notes previonsly tuned without destroying the beauti- 
tullv-harmonious sound of the chords of Cae sherr keys 
already tuned. A short explanstion of my taiba. to tune 
throughout, and hints tu remedy the sume, will gnatly 
oblige—Pianist. 


18316. —Dividing Double Stars with 3}in.— 
Would some prnitised oba ver who has giin. “Conk” 
or Dellner“ object lu. kindly intom ua what 
is the closest double star he can divide with it in the 
best weather?) Ona fine night Litely I saw the comes ty 
Zeta Herculis, but not as plainly as J „XN tel frou 
the measure given by Mr. Burn an pim 50. jie 
vol.: nor should T have thought from the ne- that 
Lambda Ophinehi was the closer double uf the two— 
O. G. 3lix. 

48317..—Watch Enamel.— Will someone hir 
me With a recipe for making the beautizul transparent 
enamel (uneoloured) or glaze that one sees upm eyt- 
pensive ladies gold hunting watches—Swiss, I bebeve’ 
Those to which I refer I may deserbe thus: - Abu 
the inner and larger white enamel dial is the gold ase, 
having also a dial of less diuneter and open centr. to 
sce the hands, the Roman figures are blue, and, I wp- 
pose, vitrified into the gold. Over this narrow bend of 
tixures is the white ior nearly so enarnel I mean. I 
have my own little kiln, and am used to trins, and not 
connected in any way with the trade.—H. N. W. 


48318. 1—Brig.—Will emee kindly eive mea plo 
drawn to «scule. or a description with dumensions, of tie 
deck of a man-of-war training brig of about seo tons! E 
must show all hatchwuys, bitts, skylights, mast holes, and 
general fttinues.—". R. 


40319. — Engine Query.—The strok- of a pistan ia 
4Oin.,and the stroke of the valve is sin. The lapand lead 
is such that the eccentric is put forward the proper di- 
tance. But, however I do, the following is the result :— 
When slide-valve is in the middle of its stroke the pistun 
is țin. of the end of its stroke at front end. and Lin. at 
back end. When, by geometrical construction, the pt-tos 
should be lin. at each end, and the widest opening wrdd 
be 14in. for each stroke, where now there is a ditfercnee 
of lin., causing 2in travers of piston more in some portions 
of the stroke at one end than other. The cunnectinz-red 
is 2˙4 times the stroke, or in. Will Mr. Fred Walker or 
„NI. I. C. E.“ point out the cause and remedy if ther is 
one! and oblive—Onxr PUzz.ep. 


Medical. TO Dr. Enyrsp:.—Two par 
ago the glands of my neck swelled, after wine, 
und finally suppurited. Lately, I had a retum of th 
ewelling which took the same course, and as it was pe:rly 
healed, it swelled up amiin, and is now in that condin m. 
I applied tincture of iodine, but it seems to have dime no 
4 As these swellings of the glands are very prevalent, 
it would be a great favour to many readers of the * EM” 
if Dr. Edmunds would kindly give advice on the subject 
through the E.M. ”—B5UFFEKER. 


[48321..— American Loco. Tenders.—Can any 
reader give n sketch and dimensions of the bogme uel 
under the tenders on the Philadelphia and Reading Bai- 
load, or any standard type used in the Stites! If nat 
where can such a description be found! and oblige-4+ 
M. B. 


4822.) —Lens. I have two single-view lenses abst: 
Gin. focus by lin. diameter; they were used in a ste nw 
copie cumern. I wish to know if I place those lene: 
back to back with a stop between if T can rake a ue sal 
doublet of them, and if sucha reliable deriblet oun be thys 
construeted, How close onvht the lenses be to each other, 
and what sized stop that they mny cover a quarterpuale - 
—Dot Ker, 


(Sz. - Gold Paint.—Can any reader tell me what! 
kind is used by iv raldie painters in painting cue - uu. 
on paper, such as we see exhibited in shopewindows ! i 
have tried Bessemer'’s gold paint, both nich the liquid 
sold with it, and with gum-water, but cannot ert it to 
work satisfactorily, I should be grateful for any hints 
on heraldic-pinting, —CHARLIE. 


(2. American Bicycle Head.—If any ot 
the readers of your much-read paper have given the 
American Head a prolonged trial in their Bievele tour, 
und would kindly give their expenenes of the sume, they 
ond greatly oblige. It is said to be aelf-steerinz. snl 
I would like to know if such is the case, as it wonb'l. no 
donbt, be a great benefit to many to have the strain tiken 
off the museles of the arms, which in the cise of sm 
riders prevents them using the Bieycle as much as they 
otherwise might.--M. D., Perthshire. 


48325. Antique Knife-Handles.—I shm! 
be thankful tor internation of anv moter that cau be 
cast or pressed in a plaster of Paris mould, to make tubl: 
knife-handles of an antique patwm.—X. Y. 


45326.1—Telescope.—I have a telescope Sft. lon. 
full drawn, the bottom tube 2:gin. across; there 19 omn! 
one glass in bottom tube, ljin. across, about Ane 
strength as a strong spectacle glass. I can only st 
through it when very neatly closed up. It has f. 
lenses in the top tube, which I think is all right. Can 
anyone tell me what is the matter and what to do with 
it A READER. 


[48927.1—Gower Bell Transmitter.—I am mak- 
ing a pair of these instruments tu be used in connate 
with Bell's telephones. Would you kindly fumish u” 
with particulars of induction 01 size, and quantity vt 
wire; diameter and length of core; and best means ot 
insulation ; to answer effectively over au short distance . 
Also, if not asking too much, the particulars of thes 
few dimensions of the microphone carbons (sound- 
board Sin. x bin.).—G. B.T. 


(48328. — To Artists and Others.—Thave done sm 
fancy water-colour painting on hard wood (unpolskel. 
and also on satin (for dessert d'oyleysì; is there any Way 
of fixing the colour by means of sive, vamish, &, In 
order to prevent their running or smu aniu: shall be 
obliged for any information an the subject.—¥cxer. 


48829.) — Railway Plant.—Can anynne tell me 
the relative prices of English and American milwa) 
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murriages and engines? It would be very interesting to 
know how much capital is sunk in these by the respective 


companios.— DEK, 


"41933 Timepiece and Watch. I havea time 
Meve which goes eight days, and in fret half of week 
ins about an hour, and in the last half loses about the 
aame, Also Boston lever watch, which if the hands have 
to be moved backwards causes ruby pin to leave the fork 
of lever and stops the watch. i shall feel greatly 
ohlig if our madea will inform me how to correct these 
defects.— Bisto. 


f45331.] — Tempering Trusses. — Would some 
Tuler in the truss trade tell me how they temper trusses, 
what kind of an oven to heat them in, and which is the 
best steel to use !—Yorx. 


1. — Wire Sheaf Binder.—-Will any reader 
Jive full detials with drawings, if possible) of Wood's or 
TLormaby's string or wire sheaf binders, confining their 
55 principally to the binding mechanism ?—Daisy 
at E. 


in. To Ohm. -A little bird has whispered 
tit you have made some extn mely interesting experi- 
tT nts npon the inductive cffeets ot the primary and core 
in the Rhumkorf coil, May I venture to ask you to 
piblish your results? By doing so you would gratify 
and obhge not inysclf only, but a large number of readers 
who are interested in this subject. Comparatively little 
* known about it, because many very able students are 
content to buy their apparatus, and the leading profes- 
stonal instrument makers preserve jealously, as trade 
“vreta, any new principles or fresh developments of old 
pimples, which they may happen upon.— Les EST. 


[40334.]—Power for Circular Machine.—I 
would thunk any correspondent us to the best means of 
obtaining additional power to help tuma machine 6) tt. 
loug by eut. diam, with 224 ewt. inside, machine 
woahing leut. Would two tlywheels srt. diam., and 
ming Ltrvolutions to 1 of the drum do it. It now 
bins double gearing, and takes 12 men to work it—men 
waking 11 icvolutions to 1 of the drum.— Exuinerr, 


“48335.1— Electric Bell Relay.—I huve by me two 
ounces of 3s ilk oven wire, which I wish to use in 
making a relay tor working the indicators in a system of 
electric bells. Will some one be kind enough to describe 

and send a drawing) how such a piece of apparatus may 

he made simply, and yet in n satistactory way, so as not 
to zet out of order easily, ou ing to varving tempemture 
a an ocrastonal shake, Ke. In making an electro- 
mignet for ubove, with a limited amount of wire, would 
it be best to hive a long bobbin with a few layers (say 
four’, or a short bobbin with more layers (say cizht) ? If 
the J wire is too small, of course I shall get larger.— II. 
H. 

18. — Electrical Measurements. Perhaps 
“Sigmna may make the fellow int a little clearer in his 
slbiewyuent writing: Two explanations of “ erg’? are 
given—the one atthe top of the second column is clear 


even to me. p. 125. At the foot of first columu, p. 125, is 
planted -- 
“F Force a do. in 1 gramme, Dyne. 
my 2 
8 J a 1 dyne in 1 centimetre. Erg. 


This, if written in full, would rend 

1 eentametie per second in 1 gramme in 1 centimetre. 
The “em in the second column does not yet, in iny 
mond, coincide with the * erg "in the first column. The 
unncertainfy arises in the * ditto,” somehow.—J. D. 


‘4nn7.J—Telephone Magnets.—(an anyone tell 
me What weicht a good bar magnet size sin. x Ain. 
vught to suspend! Ia it sufficiently good tor a telephone 
reviver if it will lift upa similar magnet, though barely? 
Or had Í better huve it remavnetised 2 Also, L wish to 
know if the core of a transtaiter coil must be made of a 
kundle of iron wires, or whither a solid iron bar will du 
‘a wcll II. H. 


“133%.1— Photography. Among the photos I took 
thia summer were sevoal under and over exposed thin 
natives quite useless for printing ; but us they uro 
sie ws I do not want to lose, I should like to know if I can 
do anything with them in the way of taking transparen- 
(ies for the mapie-lantcrm, most having plenty of detail. 
They are half-plate, go it would be better tu reduce them 
in ize.— GI. EN. 


( 18%30.1--Tin-Pot Battery. I have set up one of 
these in a meat-tin, The porous jar is 8 > 21. packed 
round with borings from an engineer’s shop. The jar 
quntiins a suip ol rooting zine with wire soldered to it 
and solder parattincd over, in a sat. rol, of caustic soda 
trom the cherni-t, and corked tightly up and paratined 
over. At fist 1 tricd boiling Washing-soda and lime in 
irn B (as inentioned in letter 19869, p. RI, in last 
vulume’, but got no result with the enustie soda. 
Magnetic nelle is slightly deflected > but I cannot ring 
a bell through even a short bit of wire. My contacts all 
em good.—ULEN. 


‘48340. 1—Locomotives.— Wanted dates nnd chief 
dimensions of the following: M.R.—210, 261, 546, , 
721. 1135. N. E.- 77. 251, 281, 400, £H, 557. G.N.R.— 
2D, IH, 679. L. & Y.. — 177. . C. H. 


18311. Horse-Power of Winding-Engine.— 
Would any reader of * E.M.” kindly help me? I want to 
tind the horse-power of our windling- engine, 42in. cylin- 
der, ft. stroke, 401b, boiler pressure per square inch, The 
engine runs lhi stroxes between top and bottom, and is 
very near half a minute over it; druin, 14ft. diameter. I 
ani at a lose how to get the speed of the piston, when she 
runs =o much sharper light than when she has her load 
on, Please work it out as simply as possible. -A Fine- 
MAN, 


$8312. ]—Bread.—T live in the country, and have 
lately taken to making braul at home. I can muke ent- 
able stuff. but I want something more and a variety. How 
can I make the light bread sold in London in long sticks 
(aa French bread, I believe)? Lam told the bread in Ger- 
many is very much hetter than here, Can anyone give 
rae the process?) Further, how can I make really good 
French rolls to be eaten hot for breakfast? In each case 


mention sort of yeast and how lung sponge is to be ret | Besides, was it lawtul that I should have been k 


| 


instead of standing up well, although I make the dough 
very stiff, How can [ avoid this? If anyone can mive a 
concise account of the process used by the best London 
bakers I shall be much obliged. Is there any book pub- 
lished on baking ?—AmaTEUR. 


148343. 1—Bread.—To Mr. Al LEV. -C nn you explain 
the effects or products of the various processes of fermen- 
tation in breadmaking ? Bakers, I believe, let the dough 
rise more than once, Fela letting the sponge rise. I 
want to know whether the second rising of either dough 
or sponge differs in its effects from the first rising? Also 
whether the rising of the dough depends upon a second 
rising of the sponge or upon a first rising of the great bulk 
of the flour caused by the sponge? If the latter, does the 
Sponge go through a second process of fermentation at 
the sarmo time, and, if sv, what are its products !—Ama- 
RUR. 


(48344.]—Softening Lime. —I preserve a large 
quantity of eggs every vear in lime, and hu ve always been 
successful hitherto. This year the lime has set so very 
hard that it involves a large amount of labour and damage 
to the ces toget them out. Is there anything I can use 
for softening the lime which will not injure theregs? I 
have some fifteen thousand in this condition, so it is rather 
SCridux. CON FECTIONER, 


4er. — Geneva Cylinder. — To A Fro 
Workmayn.?—'Thanks for past instructions. Will vou 
please say how lop plug of Geneva watch is removed . — 
Hay. 

18316. — Scotch Locos.—Wanted, the principal 
dimensions of the different types of engines used for goods 
and passenger trathe on the North British, Glasvow and 
south Western, Great North of Scotland Railways.— 
AALARIC. 

17. - Welsh Locos.—Wanted, principal dimen- 
rions of the different types of engines used for goods and 
passenger on the Taff Vale, Mid Wales, Cambrian, Wrex- 
ham, Mold and Connah’s Quay, Brecon and Merthyr, and 
Rhymucy kailways.--ALARC. 


48318. TO Alfoj oe. Kindly state the cause of, 
and remedy for, the ruby pin of an English lever watch 
getting out of the fork on being wound up.— AMATEUR. 


4019. — Gasholder.— Will some one please explain 
the following?) Ii I have a gusholder wineh T suppose tu 
Weigh ten pounds when empty, and fill it with gus, the 
weight of gas and all is reduced to Halb.; but suppose the 
gas to be compressed to double the pressure, would the 
weight be the si:me?—T. H. 


[48350.]—Tricycle Worked by Spring. (an any 
of your readers show me, by diagram or otherwise, the 
best means of converting an ordinary tricycle into one to 
be worked by a large cneased spring, after the style of an 
cieht-day clock? What sized spring would be required, 
and could it be regulated at will? The wheels of the 
machine are in., witha small trailing-wheel. My idea 
is to wind up the spring from time to time as the machine 
travels, Any intormation or suggestion will be gladly 
received.— X. 


48351. Model Boiler.—Ts it possible to flange two 
iron plates tor model boiler, 7 and Sin, in diameter, $ of 
an inch thick?) II so, bow can I do it ?— A. Rol. I. N. 


18052. —Leclanche Battery.—Will some of ours 
kindly inform me how the ayelomerate plates now used 
in the above batt mes are made, and, also, how to mrke a 
cheap torm ot Leclanche battery for bell work ?—A New 
SUBSCHIBER, 


(48353. — Electric Bell.— What number B. W. G. of 
silk-covered wire, and how many layers, must I put on 
each magnet core for jin. bell to work at about 50 yards ! 
—A Lavy AMATEUR, 


185. Power of Steel Coil.— What would be 
the probable power ota steel coil spring, say, 24aft. long, 
zin. broad, aud 1-2tin. thick, inelosed in a cause of tiiu. 
diam. ? Would two such springs be sufficient to propel a 
tnevele with one rider, and would the rider be able to 
wind them up by applying his feet to two levers Isin. 
long, and having their fulera on the axle which passes 
through the centre of spring-case ? The train of wheels 
proposed to be applied to the «pring is such that one rev. 
of the spring-cuse i- 20 of the large wheels of tricycle.— 
VELOUCIPEDE, 


18555.]— Silver Printing on Opal and China. 
— Can sone or the many photographic correspondents of 
the E. M.“ kimely oblige me with full directions for 
printing trom ay dinary negatives direct upon ching itat 
plaoucs), to be attenvards painted but not burnt in, and 
opal plates? I should like them as clear and sinple us 
possible. Also. will someone recommend a solution for 
toning slightly ye How or thin dry-plate transparencies u 
black tone - KEH IC. 


48253.) — Brush Dynamo-Machine.--I should 
ferl obliged to any one who would inform me how are the 
commutator brushesof the above machine insulated from 
each other, and the coneentrie lever which supports thems? 
Also, should the upright supports of the above be insu- 
lated from bed-piete of machine? If so, how is it best 
done, and by what material? A simple sketch of emn- 
mutator, showing brushes and supports and how insulated, 
would oblige— iii vax yon. 


F Watch. —I have a verge watch that 
will go all right tor several days and then it will stop, the 
balance-wheel coing too fur und can’t get back. How 
um I to remedy the mne! -CoOLLIFR. 


(48358. |—Legal.— Would any correspondent give me 
information inthe tollowing circumstances?! During my 
minonty I had become entitled to property feonsisting of 
shares in public companies) by the sudden death of a reln- 
tion who died intestate, but I was for 3 or 4 years ufter my 
majority without having become aware of it. Having 
accidentally obtained a copy of the distribution of ussets, 
Lapplicd for my portion of the property, but was informed 
that there was a counter-claim against me by nearer 
relatives of the deceased, and the result is, so far, thut I 
have got nothing. It i+ quite true that there is a lawful 
claim against myself, but how is the amount of that claim 
to be settled? T know that the solicitor in the case is an 
interested party. und he has refused tu give me any satis- 
factory informastion or almost any information at all. 

t in 


Leſore inixing dough. My bread falls down in a lump | ignorance of my cluuns for such a length of time !—Cetrt. 


ANSWERS TO CORRESPONDENTS. 


— 2 8 — 


„ AN communications should be addressed to the Evitor 
of the Buist ~Mecuanic, 31, Luvistochk-street, Covent 
Garden, II. C., 


—— 
a 
— — 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
invs for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 

resses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or Sint i fio 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not fore 
“warded, and the names of correspondents are not given 
to inquirers, 


„„ Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant tor 
the gencral good, and it is not tuir to oceupy it with ques 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in theme 
selves, lead to replies which ure, The | Be late) Sale 
Column”? offers «cheap means of obtaining such informa- 
tion, and we trust our readers will avail tuemselves of it. 


The following are the initials, &e., of letters to hand up 
to Wednesday evening, Uct. 18, and unacknowledged 
elsewhere: 


G. H. Cawtnory.—A. J. Forbes. Rev. N. S. Godfrey.— 
T. and T. Martin. — P. A. Fothernll.—A. H. Vesey.— 
A. Middleton. — . P. Smith. - Albo.-Carbon Light (0. — 
G. Irons. Nlaynurd, Harris, and (. — II. B. Fulton. — 
G. Davies.— Lucas and Son. — (i. W. B. Mactink.—D. 
Froser.— Barnett, Son and Forster. — An Amateur. — 
Jas, Pearson.—A Would-be Piper. —. I. Jackson,-—Viear. 
C. E. I. — Caius. — Uellespont.—astingo.—Telegraphist. 
Steam User. — T. J. Scutt.- An Anxious Mother. — K. J. 
— H. C. B.— A. R.— II. (. SPEX.— J. Brown, Helfast.— 
Trustee.-~ Dome Joint.—Toby.—Juck of AQ) Trades.— 
Mack. —Hemisus.—James Taylor.—T. P. Shaftesbury. 
Promethcus,—J. C. King.—Boswell. 


Asxiovs, (Has he tricd a medical man? The moat sme- 
ecssful remedies are preparations of male fern.) Zos- 
FAC. (1. At any of the lange booksellers in your 
town. 2. Highly explicit. How can any one say what 
is the matter with the battery when your description is 
go clear that we are left in doubt whether it ia a battery 
or u coil! 3. Seep. 81, No. 781, fora simple camem- 
lucida.) --OLtp Brow Harv. (You will tind many in 
back volumes, Perhaps the petroleum blowpipe laip, 
illustrated on p. 410. No. 771, will suit vou. -=. H. F. 
(There are many recipes in back volumes, but it is 
cheaper to buy. Here is a simple recipe: Seedlac, 
drugon's blood, anatto, gamboge, 102. cach; saffron, 
40% z.: alcohol, 2} pinte.t--Docrverr, (If you would 
but rend your back numbers you would not put such 
questions. A magnet having a core of iin. diameter 
to lift voz. is an absurdity. If you persist in using it, 
wind on some wire, say, trom No. 16 to 2. and try the 
experiment yourself, No electrician makes magnets 
aceording to your «pecification, and to answer your yur- 
tion definitely it would be necessary to try, amd that 
you can do yonrselt.;—C. R. T. elust the formation 
you require, with illustrations of the stitching frante, 
will be tound in No. 770, p. 477. — Bols. FH. (You send 
usa string of questions, all of which have been answered 
in recent mambers. Certainly an electric lamp can be 
worked by the current from ceils, 2. Copperewire, 
For tempering, see indices, Lockwood und Co, publish 
a Rrasstounder's Manual’? at 28. F. D. BEARD>ALL. 
‘Query is of the nature of an advertisement. A few 
letters to chemical manufacturers would no doubt pro- 
duce the required information, We donot know that 
it is specially made by any particular firm. j= ULATION. 
(We see no reason why it should not answer; but surely 
you know that we have had several devices of the Lind.) 
- Gro²t, Finratas. (Most likely an optician can tell 
you when he examines it, but most certainly no one can 
without looking at it. It may be simply a case of 
myopia, to be remedied by a speetacle, or it may be dis- 
case of the nerve.) -T. R. B. (Perhaps the little 
duet whieh runs the water into the nose is stopped.“ — 
R.M. IL. J. ~Nobody knows. It is said that tungsten 
stecl vives the best results. In She field they make it 
special steel for the purpose; but‘ double-shear í 
answers verywe ll. The large machines mostly have electro- 
magnets, hot permanent magneta., ~ A CRIPPLE, (Use 
the solution in bisulphide of carbon, cleaning and 
roughing the leather well.) —8. SralN Tl. ‘Thanks; wo 
have several: but we cannot find space for such draw- 

ings unless they are pictures or otherwise of special 

12 505 „ Nox Noms Soi n. (One of the many minuals 

and perseverance, A few lessons should be taken where 

possible, as there are many little things not mentioned 
in the books which are of inportance, - AMA EU! (ve 
the many nutes on the subject in the last and preceding 
volumes.) — Cr. Coowne. (We shall give any oti- 

cial report that may be published. J—Canror, (Yes, 16 

is possible; —Surcey. (What does it all mean ? What 

is your difficulty ) -A NISTUVnIE Manx TWICE A 

Week. (Nothing unusual at your age. Probably, it 

you let vour beard grow they will disippear. Other- 

wise, better consult a edie man who can personally 

examine vou. As. Taytor. (You should consult a 

medical man, who would endeavour to tind out the 

cause, -A Strsexibew. (Sulphur will sometimes prove 

a remedy, taken internally with milk or with the 

familiar treacle.j—-J. Lowe. (The composition varius 

but it is usually given as tip 10, copper 1. antimony 1.) 

—Frstixa Levre, (We gave annccount of the different 

scientific societies in Vol. XII.; but vou could obtain 

the information you require by writing to the dietary 
of the society named. 2. We do not know.) -A Youna 

Srepent. (Write to the Seerctary, Science and Art De- 

partment, for the Whitworth Prosp tus. )— Ern Ni 

Toorn, ‘With a cireular saw and water.) —. Ji sro. 

(Never heard of “slate” in this connertion ; but you 

will tind plenty of alleged remedie- tor boiler incrusta- 

tion in back volumes.) —Arreno W. May. (We really 
do not know, and we hesitate to suggest our own 
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columns.) — ONE AUM OCG 10 Such EEZD. ‘Better use so 
thick a plate for some other purpose. Bee un article in 
this nuraber.)— Ax Orb SWE RIEKEPR. Your sketch will 
do as well as anything, but it is a peculiar '* ornament ” 
for a parlour window.J—QvEestioNeN. (Described sume 
time ago. An electro-motor (or dynamo) under the 
carriages is supplied with current fram another; the 
armature of the former is caused to revolve, and the 
motion is transmitted to the wheels in any suitable 
mauner.)—C. W. W. (Answercd many times. See the 
indices of recent volumes.)— K. C, (Svernl papers on 
the subject in back volumes, We know of no cheap 
book abont it. — W. V. 8. (We believe any grocer’s 
engineer supplica such machmes, but the beans must 
have the fat extracted or be mixed with etarch—in this 

connection called fecula.)—B. W. (Fulminate of silver 
or mercury will do. 2. The test is of too delicate u 
nature, and requires the technica] skill of the chemist. 
3, It means object-ghixs, usually.)— R. S. SYTH. (Any 
in which animal charcoal, with a movable block, suc 
as Atkiny’s, muy be safely used. You are quite right 
in your objections to the others.)—W. Siiaw. (You 
must first be sure that no one has anticipated your 
invention, and had better search youreelt at the Putent 
Otfice. Are you familiar with Boyle's patent? That is 
one of the best we know of; and one or two parts of 
your letter lend us to fancy you may, quite uncon- 
sciously, be pligiarising. If it is not so, and you are 
quite sure of the novelty of your invention, you had 
better seek the aid of a capitalist to develop it.)— 
Vicor. (Quite beyond .our province to teach the 
tricks of our own trade” in these pages.) —CorNrhy 

ARRER, (We have dane what you suggest. Show 

your appreciation hy an occasional contribution.) — 
J. H. Huxiry. (Let people who have nothing better 
to write ubout waste their time about Spiritualism. 
We think too much of yon as a correspondent to en- 
courage you in any such dinction.)—Cotonist. (We 
cannot advise.) 

Nor.—R. W.—Ethoxo,--Your queries can only appear 
in the Sixpenny Sale Column.” Vicase read ' Hints 
to Correspondents,” and cspecially Hint No. 4. 


CHESS. 
— OO 
ALL Communications for this department must be 
addressed to the Chess Editor, at the office of the 
ExdalisuH Mechanic, 31, Tuvistock-street, Covent-gurden, 
W.C. 
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PROBLEM DCCXCI.—By H. F. 
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White to play and mate in four moves, | 
. NE, 6 . A ; 


PROBLEM Do xc. By B. Lov, 
From “ Chess Strategy.“ 9 
Black. f 
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White to play and mate in three moves. 
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ProsLen 787.—This admits of a solution in two moves 
1. RtoQB5, 2. Qor B mates. , 


Sol v0 TO 788. 


„ J lack. 
A „ t to 3 i ea? 1, AD À 
og! Mates l oe 


NOTICES TO CORRESPONDENTS. 


Correct Sovution to 784. 785, 786, 757, and 788, by 
u Celsus 5 757 and 78 by Sclhmucse.” 

„ AGKEGOG ” AND * ScuMucKE.’’— We painted out in 
the last number that a Elack Pawn was accidentally 
omitted at Q Kt 5. 


F. F. B.—Thanks for problem. 


Mr. C. Sktwyn has jomed the Tourney, which is now 
closed. First prize, £2. 


— 


Every Workman connected with the Building 
Trades requiring n Situation should advertise in “THE BUILD- 
ING NEWS, published ¢very FRIDAY, price Fourpeuce, 
at 31. Tuvistock-street, Covent- garden. London, W.C. 


“THE BUILDING NEWS" ia the Principal Journal, repre- 
senting Aichitects and Builders. and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist en scong “THE BUILDING 
NEWS “every week at his Club or Coffee House. He will find 
more * Lists of Tenders for new work in it every week than in 
any similar paper, und can thus judge where work is likely to be 
hac. He is also specially invited to muhe use of “ Intercom- 
munication “ if he wants to know anything about his trade; to 
wite to the Editorif be haus any sugacations to make, and to 
advertise in the paper when he wants work, 


The charge for Advertisements for Sitnations is One Shilling 
for Twenty Words, and sixprauce fur every Eight Words after. 


CHARGES FOR ADVERTISING. 


3. d. 
Thirty Words 25 De Le fare ie 1 s. 2 6 
Every additional (icht Words. -e -UG 


Front Page Advertisements Five Shilings for the first 40 words, 
afterwards Ad. per Nne. Paragroph Advertisements One Shilling 

er line. No front page or paragraph advertiscment inserted for 
ee than Five Shillings. Reduced terms fer series of more than 6 
Insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


b. d. 

Twenty-four words a ue ba 9 25 . . 0 3 
For every succeeding Eight werds E T . 0 3 
AVERTISEMENTS in the SIRPENNY SALE en 
s. d. 

Sixteen words .. rd T — os T . 0 6 
For every succeeding Eight Werds As ne ..0 6 


e © It must be borne in mind that no Displayed advertisements 
can appear in the © Sixpenny Sale Column. All advertisements 
must be prepaid; no reduction is made on repeated insertions ; 
and in (Her Where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and not 
stunips. Stamps, however (preferably belfpenny stamps), may 
be sent where it is Inconverwent te chia 1. O. Os. 


The address is included as part of the acvertisement, and charged 
for. 

Advertisements muat reach the ooo by 3 p. m. on Wednesday 
to Insure insertion in the folowing Friday s number, 


Epps’s Cocoa.—Grateful and Comforting.— 
=“ Ky a thorough knowledg: of the natural laws which govern 
the operations of digestion and nutrition, and by a careful appli- 
cation of the fine E of we l-sclected Cocoa, Mr. Epps has 
provided our breakfast tables with n desicately flavoured beverage 
which may save us many heavy coctor's bis. It is by the judi- 


-clous use of such articles of ciet that a constitution may be gradu- 


ally built up until strong enough to resist every tendency to 
disease. Hundreds of subtle maladies are floating around us ready 
to attack wherever there is a weak point. We may cscape many 
a fata! shaft by keeping ourselves well fortified with pure blood 
aud a propery nourished fran. - avi Service Gazette —Made 
saniply with boling water or miik. Sold only in Packets, labelled 
„ure Eves and Co, Homeopathic Chemists, London.” —Also 
makcre of Eppes Chocolate Esstuce. 


TERMS OF . SUBSCRIPTION, 


PAYABLE 1N ADVANCE. 


386. Od. for Six Months and lis. for Twelve Months, Post- free to 
any part ofthe United Kingdom. For the United States, 13a., or 
3 dols. 3c. gold; to France or Helgium, 13s., or 16f. c.; to India 
{via Brindisi, 188. 2d.: ta New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13s. 


The remittance should be made hy Post-office order. Back 
numbers cannot be scent cat of the United Kingdom by the 
ordinary newspaper port, but must be remitted for at the rute of 
Jd. cach to cover extra postage. 


Messrs. James W. Queen and Co., of 924, Chestnut-strect, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25, gold, or Thirteen Shillings per annum, post free. The copies 
will te forwarded direct by mail from the publishing office in 
London, All subscriptions will commence with the number firt 
issucd after the receipt of the subscription. If back numbers are 
required to complete volumca, they raust be paid for at tha rute of 
dd. cach copy, to cover extra postage. 


Vole. XXIV., XXVI, XXVII.. X XVIII., XXX., XXXI., XXXII., 
XXXIIL, and XXXIV., bound In cloth, 79. cach. 


Vol. XXXV. now ready. price 76.) 


All the other bound volumes are cut of print. Subscribers 
would do well to order volumes as soon as possible after the con- 
clusion of cach half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had 1 price 2d. 
cach, through any bookseller or newsagent, or 24d. each, post-free 
frum the office (except index numbers, which are 3d. cach, or 
post-free, 34d.) 


Indexes for each half-yearly volume up to Vol. X. (except Vols. 
II.. III., IV., V., and X.) inclusive, Ud.cach. Post free Zid. cach, 
Indexes to subsequent vols., 3d. cach, or post free, 34d. Cases for 
Linding, Is. 6d. cach. 


„ Subscribers are requested to order Cases and Vols. through 
their booksellers, and not to send dire t. The regulations of the 
Port Office prevent their transmission through the Post. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies cirect from the office are re- 
quested to observe that the last number of the term for which 
their kabscription is paid will be furwarded to them ina Pink 
Wrapper, as an intimation that a frech remittance is necessary, if 
it is desired to continue the Subsenption. 


Holloway’s Ointment and Pills.—All ulcera- 
tions, tares, ubsccases, bad lege, and kin disuases are beat treated 
by these medicamcuts. The Ointment cradicates all noxious taints 
and makes every symptom assume a milder form, and this desir- 
able result is made doubly (ertun by the purifying, regulating, 
and nlterative powers of the Fils. 


OUR EXCHANGE COLUMN. 


The charge for Erchange Notices is &i. for the fr: 3. 
und 3d, for every succeeding B words, 


— e 


Woodworking Planing and Moulding Machine. 
in good werking order, worth £25. WAU take Deal Tnte 
exchange.—T. G., 108, Pool-street, Wolverhampton. 


Lathe, 4ft. gap bed, 4in. centre, in exchange {> - 
sccond-hand Tricycle, in good order, or a aet of Tiig F -. 
finished, or what offers ?—F. SwrsoLrgr, Beaconste ld (aus. 
Geurge-strect, Syston, near Leicester. 


Lathe. a bargain, equal to new, scarcely used. 4 
centre, chucks, iron bed, table, aud circular saw. 
Deben Villa, Woodbridge, suffolk. 


2} centre Bar Lathe, and several volumes E.. 
Mecuasic. Offers wanted Lathe Heads, wel Atted.—H X. 
Grange, Weteiford. 


Pair of Lathe Heads, nearly fitted up. backs ; 
Gin. centre. Exchange for Portable Forge, or otlier te. 
Low-row, Sunderland. 


Wantel, a good second-hand Printing Press 
Type, to print about Sin, by Fin, in exchange. —fixr st os, 
stonchouse, Gloucestershire, 


8 English Mechanic,” Vols. XX., XXI. XXV 
to XXXIII. VoINAN., NANT, XXXIII. complete. 17. = 
nil. What affers?—S. Warsux, Mulgrave Lodge, ucar We. 
Yorks. 


Wanted. English Mechanic,” Vol. XXII.. 
unbound, in good condition, in exchange for an ul 
carts by Dulce 27, Mount Pleasuit-road, Lady well. Kt. 


Wanted offers, anything, for“ English Mechan:. 
from Jan. 7th, II. No. 826 to date, No. 916, Na sia 
missing.—T. M., 3, Laketield-street, Llancuy. 


Amateur Lithographic Press and Mater: 
with Instruction Hook, offered in exchange for lanao 
Moeritoire Apparatus, in zood Order. Jon Lewis, Cin. . 5 * 
Tewkesbury, Gloucestershire, 


Piccolo, Silver Watch. Dynamo Meter. Warsi 
arallel vier, any tools, or offers in anything usfui—Ap, pe + 
ck, Murtock, Summerset. 


Eyepiece and Object-glass of a small trea: 1 
ment, worth 308. What offers?—E. II. Pansies, T 
Limerick. 


. 
. 
* 
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Old Oak Carvings, Jacobean panel: f 


heads», fine condition. 
Rullding Construction. ”"—F. 
bury, N. 


Lathe. 5in., chucks and tools. Exchange avi: 
uscful Drilling machine preferred. Letters not arses... - 
Ann-strect, Linton-strect, Pachington-street, Isinetor 


Achromatic Telescope, 3-draw, 3ft. focus % a. 
ture, by Millikin and Lawley, cost three guineas . f.: 
scope Objective (English, or cash A..., 63, Cassiani 
don, E. 


Accordion (Busson's}, 3 octaves, 1 stop, 7h ar 
and box, complete: take violin, in case, part oxchans. -b 
12, Great Crown-court, Haymarket, W. 


I have about 100 Nos. of the Engiaeer™ -- 
© Engineering in from two to three months’ conswots < : 
would exchange for a Lumplough and Brown's usr t 
saddle, with back rest No. 2 preferred), av for lu 1122 
2 or 2 inch, or for set of Pipe Wrenches.—T, J. 174. 
Dorset. 

Set of 14in. by 3in. Brass Eagine Castings’. 
finished ; for pair of geared Headstock Castings -r. 
strect, Tutbury, Staff. 


Drilling Machine. Exchange for goot5: v: 
Slide-Rest, or offers in lathe parts, or oers. — C. 
Reen-strect, Warrington. 


Model Boiler Fittings, Water Gange, F. 
Cheek Valve, Lubricator, and Taps, complete. Ofira. — B. 
34, Litte Church-strect, Hdygware-ruad, London 


Tricycle wanted, single or double, in ex- E. 
pew Lln act Silver plated Harness, or new 4 mao powt.. 
and Steam Engine.—C. Giitirxo, North Curry, Som 


Complete set of Ironwork for any size H. > 
eluding Stauley head and neck, best steel spring, sto che. : 
bulluw backbone, back und front forks, spoon toh to | 
guard, and step. Exchange for anything useful, or ufc 
Treaotn, Statturd-street, Longton. 


Chemical News,” Vols. XXXVII. v X> 
“ Engineering, Vols. XXII., XXIII., XXIX., want: 
bor; “ Technical Educator,” rts I. to VI.: Mex- T poe 
January, 1879, to September, IN; “ Monthly Nusia R. 
187. 1855. All perfect. clean, and unbound. * Thome. +" 7 
of Chemistry, scarce, also Vol. I. of same. Cash ores: 
offers requested for all or part. Wanted, especially, Yo i- 
Shaw's Edition of “ Boyle's Philosophical Works. od tht 
or Alchemical Works, Scientific Apparatus, Musk Stanz- 
Figcpsun, 26, Haker-strect, W. 


Chrome Alum for bound volumes Eva- Y> 


cHasic, or offers. d oz. Sample free, ò stumpe.—B. doer 
Aylesbury-street, Walworth, S.E. 


2 2 0 
Scotch Scenery, 100 steel engravings, abo? 
inch. Exchange EN CLI H Necuwanic, or offers. Damp - 
5 stumps.— Address as above. 


Night Telescope. by Berge. late Ramsden. ) 
(A inch object glu), engraved "Capt. Garter, RN. +) 
Mecuanic, or offers.—Address as above. 


Wanted, fret machine, or . 
Sirus, GS, J. IW A- +, 8 


to. 


4 


A Display of Heraldrie. John Gulim `“ 
Nearly 700 hand- coloured crests. What offers?—h. <.> - 
Aylesbury-strect, Walworth, F. R. 


2 ; 
I have a splendid pair of Bell's Telephones r. 
will exehange fur a good silver watch, or offers. -C 
63, Suffulk-strect, Birmingham. 
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THE SIXPENNY SALE COLUM. 

— 

Advertisements are inserted in this columm at i- 
6d. Jor the sirst 18 words, ond td. for ery et 
8 words. f 


——ooeo—— 


For Sale. 


Electric Machines, Indicators, Bella Rome“ 
Wires, Switches, Terminals, Carbons, &c.— Kis zac 


triciuus, Bristol. (List Twopence.) 
Electrical Depot and Manufactory- 
MiLLak's, 128, Chapel-strect. Salford. Randicst sbe, + 


trade for amateurs. 

Electric Bells. 6ə.; Batteries, &. T” : > 
Microscopes, Field Glasses, Spectacles. None btu: isee 
-Miri ik, ag above. 
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ELECTRICAL MEASUREMENTS.—II. 
By Joux T, SPRAGUE (“ STGM A.“) 


1 practical units employed by clec- 
tricians, are those devised by a 
committee of the British Association some 
years 125 They were selected so that they 
should be of a convenient magnitude, and 
yet be decimal multiples of the absolute 
units of the metre or centimetre gramme 
second absolute system (described p. 125), and 
also approximate in value to units already 
in use; they have met with a gradual 
general acceptance, and at the conference in 
Paris in 1881, the system was adopted for 
universal use, with some changes in the 
names of the units, and, in future, all 
electrical work will be done, and all elec- 
trical writing will be expressed, in this 
system. 

The VOLT is the unit of electro- mot ive force, 
and in the formule is symbolised by E; 
when of the nature of an opposed or counter 
electro-motive force, as in the case of a 
reversed cell, such as a voltameter, secondary 
battery, &c., it is written - e. The volt is, 
therefore, the unit of all the various expres- 
sions or actions, which are either conse- 
quences or parts of electro-motive force, or 
which are simply other names for the same 
thing. Therefore, potential, difference 
of potential,” tension,“ electric pres- 
sure, “electric force,” and so on, are all 
covered by this one unit, the volt.” 

The volt represents a static force or pres- 
sure; there exists no standard of it at 
present, but it is purcly a matter of calcula- 
tion. It is of the value of 10° C.G.S. units 
(10 M.G.S.) This value was selected as 
being the nearest approximation to any 
existing available E.M.F., the Daniell cell, 
which is the most constant known. The 
E.M.F. of the Daniell is stated, by the best 
authorities, to be volt 1'079. That is to 
say, the volt is Daniell 9268. But it is said that 
if a Duniell is charged with a solution of zinc 
sulphate, its E. M. F. is reduced to volt 1-02 ; 
but the actual force really varies with tem- 
perature, and there yet remains much un- 
eertainty on the subject. As the E. M. F. 
developed in a thermo-electric battery is 
constant for a fixed range of temperature, 
and as the freezing and boiling points are 
easily producible, it is probable that a 
standard volt might be constructed by this 
means; but it would not be reproducible 
exactly, because any variation in the puri 
of metals alters the conditions; it could, 
however, be copied like the ohm. 

The ou is the unit of what electricians 
call Resistance, but which is not in any sense 
@ resistance, and is mercly a mathematical 
expression for the reciprocal of the conduct- 
ing capacity. It is symbolised by R when 
greneral, but when it is subdivided into the 
several parts of the circuit it is written r u., 
Ce. Its value is. 10 C.G.S. units (10° 

NM. G. S.), and this value was chosen because 
it was a near approximation to the Siemens 
mere unit, which was largely in use. 
This unit, which is a column of mercury 
1 metre long and 1 millimetre section, at the 
freezing-point of water, equals 953 ohm. 
To give a definite idea of the ohin, it may 
be said to be equal to a wire of pure copper 
100ft. long (99:1) and O32 of an inch in 
diameter (about 22 gauge) weighing 21°68 
grains per foot. Any other wire, of whut- 
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ever material or size, or any electric circuit 
which would equally divide an electric 
current with this wire, would be 1 ohm in 
resistance. 

The exact value of the standard ohm pre- 
pared by the B.A. committee is not known 
certainly. The following list of the dif- 
ferent experimental determinations shows 
both the difficulty of these exact experi- 
ments, and the real uncertainty which still 
exists as to the data upon which mathema- 
ticians build up elaborate calculations, 


1862. Weber ......... 1088 
1870. F. Kolrausch ...,.. 1°0196 
1873. Loren. 9797 
1876. Rowland ........., 9912 
1877. H. F. Webber 1:0020 
1881. Lord Rayleigh .... 9895 
As these differences are found by most 


skilful experimenters, aided by the most 
perfect ad complete appliances, it is not a 
matter of surprise that the actual units ob- 
tainable vary considerably from each other. 
An international comnittee is appointed to 
settle this matter; and it is stated that a 
preliminary decision has been arrived at 
which is so injurious to future science as to 
call for urgent protests. It is resolved to 


construct a new standard and reproducible | 


ohm, which is to agree in value with the ex- 
isting ohm, be that correct or nut. The reason 
given is, that to alter the standard would 
make all existing instruments incorrect, 
while the true value of the existing standard 
being ascertained, it will only be necessary 
to use a constant for correction in calcu- 
lations. It is said that the fact that the 
practical ohm is not exactly 10° C.G.S. units 
is of no more moment than the fact that the 
metre is not exactly its theoretical proportion 
of the earth quadrant. But the cases are 
no way analogous: any unit of length may 
serve as the basis of a complete system. Its 
relation to the earth’s quadrant is of no 
more consequence than its relation to the 
height of St. Paul's. But the ohm is part 
of a system closely related to its theoretical 
basis. All calculations of current, energy 
expended, and so on, are dependent upon 
this ratio. The question resolves itself into 
a choice of two evils :— 

1. The existing standard is changed for 
one theoretically true. 

Evils. Existing instruments become incor- 
rect. But as it is, they are not really 
correct to the existing standard; they 
generally alter in course of time, and any 
change would only need a correction of re- 
sults by a constant. This evil would, there- 
fore, wear out in time. i 

2. The existing standard is retained. 

Eril. For all future time no observations 
will be correct; every calculation will need 
a correction; the true relations of electric 
constants will always be obscured. 

1177 there be a doubt which is the lesser 
e 

It is intended to make a reproducible 
ohm, which will be a great advantage; but 
the mode is open to question. The intention 
is to define what length of u column of pure 
mercury of 1 millimetre section is a true 
ohm. Mercury is far superior to any solid 
metal, because it is capable of easy precipita- 
tion, and is subject to no molecular changes; 
but how the column of mercury is to be 
produced is questionable, seeing that no 
glass tube can be drawn true; also a 
fractional length will be difficult of adjust- 
ment. The plan which I have suggested 
gets over this; let a V-groove be formed in 
ebonite or glass, exactly 1 metre long, or 
two such grooves side by side, half a metre 
long, and connected by massive copper at 
one end, so as to have the terminals side by 
side; this being placed exactly level, let so 
much mercury be put into the groove as 
shall exactly make the ohm: this would make 
its own section, and all that would then be 
necessary would be to ascertain exactly the 
weight of mercury required; weight and 


length, the two easiest measures to dcter- 
mine exactly, aro all the data which would. 
be required; a cover applied would complete 
the apparatus. : 

The AMPERE is the anit of Current per 
second, the one thing which has an actual 
value in nature, which value is not, however, 
taken into account in the system. ‘The unit 
value of current is defined of necessity by 
the relations of Ohm’s formula— 


E. M. F. Volt 


R Resistance i Olua 
1 5 1 C. G. , or 1 0 . * . 


The ampère was formerly called the veber. 
Its actual value is not yet ascertained satis- 
factorily, and the difference of values given 
is considerable. The value accepted until 
recently is that employed by myself, which 
makes the mnpčre a current which, doing 
work in electrolysis, releases ‘00001022 
gramme of hydrogen per second, or in 
grains ‘000158, and the equivalent propor- 
tion of any other substance. M. Mascart 
has recently given as the value gramme 
000010415 of hydrogen, which is in grains 
000161. 

A general formula for chemical work of a 
current is— 


D is the deposit or work effected. 

K a constant which the units value as above. 
a the electric equivalent of any substance. 
E the electromotive force in volts. 

t time in seconds. 

R resistance in ohms. 


Knowing the number of vebers which can 
be measured or ascertained by E + R, which 
values are then removed, the formula 


becomes 
D = CKat 


to which can be added a constant for con- 
version of the ampère unit into any other 
order of weight desired. To make this clear 
to those unfamiliar with formula, let us use 
it to answer the question, How many 
pounds of copper can be deposited on a square 
foot in 24 hours? A safe current is one of 
1 ampère to about 6 square inches, or 25 


amperes per foot. Then— 
a = 31:75 copper eqiv. = 15017437 
C = 25 amperes = 13979400 
t = 3600 x 24 time = 49365167 
Grains to Ib. 1 + 7000 = —41549020 
D lb. of copper 1°35 = 0°1897565 


By simply taking the logaritbms of the 
figures from a table and adding thom 
together, we multiply the figures without 
trouble. | 

The coULOMB is the unit of ‘‘ dynamic 
quantity ” ; it is not a necessity at all, for it 
is simply of the value of 1 ampère of 
current ; that is, a current of 10 ampères 
would transmit iu one second 10 coulombs 
of electric quantity; the coulomb is, thcre- 
fore, C.G.S. 10 — 1, and represents chemically 
grains of hydrogen ‘000158, or such values 
as have just been described for the amperes. 

The Joule or Joulud (name not yet accepted) 
ig the unit of energy. It is the work ex- 
pended by the ampéres in 1 ohm., and 
its expression is J = C? x R. This is the 
energy expended, the work done in passing 
the current through the circuit. If is the 
true resistance, and it is analogous to 
mechanical friction, and, like it, varies as 
the square of the current, as the formula 
E x C means exactly the same thing for 
any given circuit, only substituting a 
measured current for a measured resistance ; 
this formula also gives us the result in what 
are called volt-ampéres, which are the same 
thing as the Joule. This name has been 
recently proposed by Mr. Siemens, as 3 
suitable recognition of Joule, the measurer 
ot the actual co-relation of work and heat; 
bat it has been in use for years{as the Joulad), 
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puros by D. G. Fitrgerald on the same | neers and others, and offers them an ex- 
| planation in conveniently plain terms of the 
y, leading electrical and magnetic principles 
involved in the transmission of electrical 
energy and its subsequent conversion into 
motive power; but in his preface the author 
says :—" It appears necessary to explain 
that the construction of dynamo-electric 
machines is only cursorily treated, since it 
has already received attention in works de- 
voted to electric lighting.” The next sentence 
leads the reader to infer that the author has 
described the machines in some previous 
volume, especially as the frontispiece is 
partly occupied by the author's electro- 
motor,” which, however, is not so fully 
engineers and others,” 
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desembed as 


especialiy the others, would like. There is, 


however. much useful information in the 
book, for instance, the list of insulated 


wires `; but that is given more fully in Mr. 
Sprague’s work. Taken as a whole, it is, 


nevertheless, disappointing, for the funda- 


mental principles did not require elucidating, 


whereas information of a practical kind is 


much desired by a large number of en- 


he di De Morgan's gineers and others, and in that respect a 


great deal more might have been said. 


The British Nary. By Sir THOMAS BRASS EV. 
London : Longmans. 


THe third volume of Sir Thomas Brassey's 
work deals with opinions on the shipbuilding 
policy of the navy, collected from a variety 


of sources. Summing-up the opinions on 
heavy ironclads, the author says thut they 
have the aivantage in coal endurance, in 
armament, in capacity to carry large crews, 
from which detachments may be landed for 
military operations on shore. They also 
take the principal part in the engagements 
which determine the issue of a war; but 
theyare excessively costly and very unhandy. 
The value of armour is generally acknow- 
ledged, but it is possible to carry it too far, 
while it is not impossible that the chief 
purpose which armour is intended to serve 
may be better attained by a more minute 
internal subdivision, especially as tor- 
pedoes will be the weapons mostly used 
against irunclads. The damage done to 
the ships at Alexandria was so little 
that not much is to be learned from that 
engagement; but the safest policy for this 
country is undoubtedly to have ships of all 
classes, from heavy ironclads to fast un- 
armoured but powerfully-armed cruisers. 
Thus we require floating citadels for coast 
defence, heavy ironclads to take the ocean 
and fight in line of battle, and fast-steamung 
vessels to scour the seas, some of which, at 
least, must be capable of engaging a power- 
ful enemy, so faras weight of guns is con- 
cerned, if not in the matter of defensive 
armour. Opinions on these subjects are very 
varied, to say the least; but Sir Thomas 
Brassey has gathered together a useful 
selection, from which the student can obtain 
the arguments pro and con. 

We have received the first number of 
Longmans’ Magazine, containing 124 pages 
of readable matter. It commences with a 
novel by James Payn, and en:ls with a com- 
plete tale by F. Anstey, while amongst its 
contents are a paper by Prof. Tyndall on 
Atoms, Molecules, and Ether Waves,” 
another by Prof. Owen on Our Origin as 
a Species,” and the first instalment of one 
by Dr. Freeman on “Some Points in 
American Speech and Custoins.” That list 
does not exhaust the contents of a magazine 
which is certainly cheap at sixpence. 
An Esay on the Construction of Flutes, by 
THEOBALD BORN. edited by W. S. Broad- 
wood (Rudall, Carte, and Co.), is the first 
publication of a treatise written by Boehm 
in 1847 for Mr. Rudal. Mr. Broadwood 
says, I imagine it will be read with 
no little pleasure by most flute- players. 
whether professional or amateur, giving us, 
as it dues, a clear and succinct summary of 
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those principles of acoustics which are ap- 
plicable to the construction of «ll wind- 
instruments.” Boehm died last Novemter, 
at the age of 86, and many will thank Mr, 
Carte for giving Mr. Broadwood the oppor- 
tunity of rescuing this history of the inven- 
tion of the Boehm flute from oblirim.— 
Elementary Chemical Arithmetic. By SYDNEY 
Lupton, M.A. (Macmillan). is an endeavour 
to put into concise and simple form, matter 
which is usually found only in the manu- 
script notes of teachers of chemistry. The 
value of numerical problems in teaching the 
facts of chemistry, has been recognised for 
some years; but, we believe, Mr. Lupton is 
the first to publish a book of problems, 
As the answers to the 1,100 qus- 
tions are supplied, the work will b 
of great use to students unable to 
obtain the assistance ofa teacher.— 
A School Course on Heat, by W. LDR. 
M.A. (Sampson Low and Co.). is an intro- 
duction to the science written to meet the 
wants of those who have no knowledge of 
physics. The Practical Steam Engineer 
Guide, by Emory Epwarvs (Sampson Low 
and Co.), isan American work which mar be 
found useful in this country by those who 
desire to learn something of American prse- 
tice. Science in Short Chapters. by W. 
MATTEU WILLIAMS (Chatto and Windus), 
is a collection of papers on scientific subjects 
contributed by the author to various penodi- 
cals or to the Proceedings of learned socir-tie. 
Practical, Organ Building, by W. E. 
Dickson (Crosby Lockwood and Co.). is the 
second edition, revised and enlarged, of s 
practical manual which we noticed faveur- 
ably when it originally appeared. —T7'+ 
History of a Lump of Coal, from the Pits 
Mouth toa Bonnet Rihbon, by ALEX. Marr 
(A. Johnston), is sufficiently criticised by its 
title. Synopsis of Chemistry, by Inos. 
DRINKWATER (Y. J. Pentland, Edinburg’, 
will be found useful to students preparing 
for examination.“ 1 Treutise on Hanse 
Surveying, by the Rev. J. L. RoBINSOX. B. A. 
(Macmillan), is intended for the use o 
younger naval officers, and is in fact s text- 
book for the instruction of pupils. The 
questions and exercises have been taken 
mainly trom the papers of the Royal Naval 
College. Euclid, Books I., II., edited by 
Cuas. L. Dopason, M.A. (Macmillan), is an 
attempt to show Euclid’s method stripped 
of verbiage and repetition. Particulars} 
Dry Docka, &e., on the Thaines, compiled by 
CHas. H. JoRvAN (E. and F. N. Spon), 53 
table giving particulars of the various irr- 
docks, floating-docks, &c., on the Thames, 
with a map of that portion of the river m 
which they are situated. 

We have also received A History of Cmi- 
Mining in Great Britain, by ROBERT L 
GALLOWAY (Macmillan), and TJerth of 
Geology, by ARCHIBALD GEIKIB, LL.D.. 
F.R.S. (Macmillan), works which will be 
noticed at length. 


ASTRONOMICAL NOTES FOR 
NOVEMBER, 1882. 
The Sun. 


At Greenwich Mean Noon. 


Souths | Decli- 
nation Sidereal 
South. Time. 
h. m. s.a.m.jh.m. 8. . b. m. & 
111 43 41°44 „11 26 23,14 30 2 14 42 41˙08 
611 43 46°30 14 46 916 3 015 22055 
1111 44 10•33,%15 6 17,17 23 16 15 22 w 
16 11 44 56-04 „„ %15 26 4618 47 oY 15 41 1 ˙40 
2111 46 3:12 „15 47 36,19 58 20,16 1 SVIS 
2611 47 29°40 „18 59 


E 16 21 14°30 


The Method of Finding the Sidereal Time st 
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Mean Noon for any other Station will be found 
on p. 390 of Vol. IV. 

The usual signs of Solar activity continue to 
manifest themselves. 

There will be an 


Eclipse of the Sun 


on November 10th; but as it will be invisible in 
1125 country, the mere mention of it will suffice 
ere. 
The Moon 


Enters her Last Quarter at 6h. 57°9m. on the 
evening of November 2nd, and is new at 1lh. 
19°6m. p.m. on the 10th. She will enter her 
First Quarter at Sh. 41-5m. a. m. on the 18th, and 
be Full at 2h. 255m. in the early morning of the 


25th. 
Day of | Moon's Age | i 
Month. at Noon. Souths. 
Days. | h. m. 
l | 20-2 4 4tlam. 
6 | 25°2 8 248 
11 0-5 0 9:5 p.m. 
16 | 5:5 t 33:0 
21 10-5 8 523 
26 | 15-5 12 408 


* After midnight on the 25th. 


The Moon will be in conjunction with Mercury 
at 10 a.m. on the 9th; with Mars at 4 p.m. on 
the llth: with Venus at 2 p.m. on the 13th; 


with Saturn at 9 a.m. on the 24th; and with 
Jupiter at midnight on the 26th. 
Mercury 

Is a Morning Star, attaining his greatest elonza- 
tion West (18° 550 at 1 a.m. on the 8th. His 
rapidly-increasing south declination places him 
more and more unfavourably for the observer, and 
his small angular diamet a the Ist 
diminishing to 4'8” by the end of the month, 


conspires with this to impair his interest asa 


telescopic obj ‘ ct ` 


bs 2 Right Declination ERIE 
SS |Ascension. South. 
mA 
—— | 2 
h. m. , h. m. 
I 13 26°8 i (LOS 10 44°4 a.m 
6 |13 365} 7 40:1 10 84-4 
ll |13 66°8°} 9 351 10 34: 
16 14 22-7 12 12:4 10 41°] 
21 14 51:5 14 69°S 10 50˙2 
26 15 220 17 397 ll 0 
Starting thus from a point to the N.E. of 
Spica Virginis, Mercury will travel through that 
constellation, and across the whole width of 


more than 


ler otar 
Ol SLA 01 


Libra. On the 20th he will be a little 
l° North of a Libro: but this is th 


any Size to which he will at all proach § 
nearly N 

Venus 
Is an Evening Star during the entire month. 


She is at her greatest brilliancy on the Ist of 


ovember, and, but for her tremendous South 
Declination, might at this time be visible to the 
naked eye in daylight. As it is, she will, un- 
fortunately, be immersed in the mists of the 
autumn horizon. Her angular diameter increases 
from 40°6’ on November Ist to 1’ 1-4 at the end 
of the month. 


Q o 
o . R ° 
2 Right | Declination ' : 
25 | Ascension.| South. OURS: 
2 a 
h. m. ; h. m. 

1 | 17 74 | 28 02 2 243 p.m. 

6 17 16:8 28 839 2 14˙O0 „ 
11 17 22˙8 27 533 2 04 „. 
16 17 24-8 | 27 271 1 42˙7 „ 
21 17 22˙3 26 439 1 20:6 „ 
26 17 15°6 25 420 0 54˙2 „ 


The path indicated in the above Ephemeris 
begins where the extreme southern part of Ophiu- 
chus is conterminous with Scorpio, just enters 
Sagittarius, and returns to Ophiuchus ‘again. It 
is described in a part of the sky very free from 
visiblo stars. ö l 

. M irs 
Is quite invisible, 


Occultations of (and near approaches to) Fixed Stars by the Moon. 


— o tio ° 
>| Name of tp |Disappear- | Moon's Zee EJ: Š | Reappear- Moon's rer 8 
88 E Star. 2 ance. Limb. a * ans ance Linb 2 
a 2. r” 
h. m. 8 8 h. m. 
3 {x Cancri 5 1 34 a. m.] Bright | 110 71 2 30 a.m.| Dark | 218 
15 B. A. C. 6658 6 4 37 p. m.] Dark 64 73 6 31 p. m.] Bright | 331 
25 fu! Tauri 6 151 a. m.] Bright | 151 | 181 2 30 a. m.] Dark | 217 
29 B. A. C. 1563 53 [11 48 p. m 8. 4 | 349 
26 B. A. C. 1651 af 6 64 a.m.| Bright | 72 |113 7 46 a.m.) Dark | 277 
26 |x? Orionis 6 6 46 p.m.| Bright | 127 88 7 31 p.m.| Dark | 208 
26 V Orionis 6 | 1029 „Bright | 103 65 11.38 „ | Dark |- 
27 |71 Orionis 51 454 a.m.| Bright 51 88 5 52 a. m.] Dark 28 328 
29 A Cancri | 6 | 1141 p.m.| Bright | 81 41 | 12650 p.m.) Dark | 249 | 214 
30 |60 Cancri | 6 t5 59 8 N. N. E. | 156 | 179 | | 
f | | 
t Near approaches. 
Jupiter’s Satellites. 
| | 
| 3135 | 834 2 25 os| = < 
sal g 8 8 | | 8 — 8 8 SA] 8 8 
23} 8| 39 | Hu M. s. SSS [SS |H X. 8 |38 SS | Me |M | 8 
. x s = — — a Ly OS — — I Mi È 
Di E ia | 2 A | i | f | 
1 | [ | Sh] > | 54 A. u. 11 119 9 | 37 fr. ux. 20 | [ | Tr | 981 4 |! M 
2 IEC DI 3 4 {30,,] 11 Sh E11 0 | By ed Il | Sh EW dae ob be 
2 TIR 619 „Ii ITE 1162 „22 II TrI 12544 
2 i} Sh] 2 | 23 1 WA tr ae Lk | 20 A. u. 22 | [Í | Sh] 2 | ol ; 
3| T|TrI| 1) u. 12 I Su E 553 „22 TITEI 4] 10] 5 
3 T1ShE] 2 |38 12 II. 6 474 °,, (2| III Ec D| 9 1457 
3 L | ir E Ae I Oc R 8 | 59 p. u.] 22 | III Ec R 11 | 39 (40, 
3 l | Ec D | 9 | 32 54 13 II {Ec D 3 | 24 46 22 III Oc D 11 | 43 17 
> | I (Oc R) 12 16 3122 / Tr E 6 | 18 . u. 23 III | Oc R 2 18 A. A. 
1; IT | Sh! 5 | 39 A. u. 14 It | Sh J 9 | 32) „ 23 | II E D 7 18 | 6m 
i Ir 750 fr. u. 14 II IT III 9] „23 III Oe R II 13 
1 I |Sh E 9 6 E AR II Sh ] 12115 „124 I | Sh J 5 A. M. 
11e E 10 6| „15 II TrE 152 f. u.] A| 7 TT 641 
4| ILI 2 Sag | 1121 „115 ITT | Ke HR 7 | 39 26A 26 I| Ee D 14 135 
5| HI | She ] 3 A. u. 15 | III Oc D 8 | 21 | 57 25 1 | Oc] 3 T 
51 IIl Lr I | 1148 „115 III Oc R 10 55 „25 Ll} Sh 1 1. fr. u. 
5 III Tr E ) 53 * 16 | T| Ec D 6 52 74 26 Í | Tr] ] 7 A. M. 
9 | I | Oc R 7 | 13 r. u. 16 | II | Oc R 8 | 56 fr. u- 26 | I | Sh E 2 | 48 , 
5 I Ee D 12490, 17 I|Sh I|. 4ħ[ A. u. 26 | | | Tr E 22 2. 
6 RI 5 27 A. x. 17 I) TrI | 44586 „126 L | Ec D 9 | 43 [10% 
7 I| ShI 6 | 57 fr. x. 17 | I Sh E 6 26 | „128 | I | Oc R 12 | 29 j 
7) WL) Tet] 850 shart TIE TEN ae II 11.24 
7 IIB E 9 40 „16 I|EeD)], 120 \33,,) 27 I| TrI| 733 
7 | II | Tr E | 11 | 34 | „1138 I | Oc R 4 | 18 „1 27 I Sh E N. 
83 | e720 „s I Sh I 1039 fe. u. 27 1 Ir E 9} 4 
9 i {Ec D 4 | 68 15 18 | LI Tr 11 1.22 „128 [ {0c R j 3 
1 | Oe A 6| 37 fr. u. 18] II Sh E 12] 54 „, | 29 | III Sh] 13 a. x 
10 | Shi} 2117 amd 19 Tr E 137 (A. u. 29 II Tr] 12 
10 PN 3 10 1 | ZI Sh I eee. il | > 
10 IjShE| 4/32] „19 Ee P 7] 49] 6) 29] II. 6 | 25 
10 LETB] 5 25 „119 EVR 10 44] „ 30 UI Ee D 13]. „ 
10} 1 [Ee 5 11 2% 40% 20 be 5 60 5 30 III OR 57 
11| I/OcR| 232 (u. 20 7 77 7 548 fr. u.] 30 IT Ee D 42 
11 | [| ShI | 8 | 45 fr. u. 20 li} She), 7123) 5; | | | 
| Í | | | | | | | | 
Ee Eclipse; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappearance ; 
R Reappearance ; I Ingress; E Egress. The printing of a phenomenon in itali uheates that 
its visibility is rendered doubtful, either by the brightness of the twilight or by Jupiter’s proximity 
to the horizon. 
Jupiter, Saturn 


Comes into opposition to the Sun at 3 u. m. on 


Although he does not south until the carly morn- 
ing, is visible all night Iong, as he rises before 7 
p.m. at the beginning of November, and a 
minute or two after d o’clock in the afternoon at 
the ond of it. His angular diameter increases 
froin 41-4" on the Ist of the month to 44°2" on 
the 30th. IIe is well placed for the obse ver. 


November 15th, has considerable north declina- 
tion, is visible all night long, and is, in fact, most 
favourably situated in every respect for tho 
observer.’ His angular diameter ronains constant 
at 18˙2 during the entire month. 


~~ 
r . . | Right Destination 8 
E A Riit TNT ae é = Ascension. orth. 
8 Ascension. North. Souths, = — —-—— — 
RA h. m. 5 : hoom . 
W r l 8.279) 16-223 12 432 p.m, 
h. m. e o h. m. 6 3 264 | 16 16 „ 
1 6 5:1 23 0˙4 3 23°8 a.m. 11 3 247 16 106 12 > „ 
6 6 4˙90⁰[ 23 09 3 3˙1 „ 16 | 3 23˙1[16 +8 P Os: y 
11 | 6 26 23 13 2 420 „ 213 21•5 15 soa fay isn „ 
16 6 0˙8 [23 1˙8 2 206 „ 26 3 199 15 535 190 J68 „ 
21 5 58-3 | 23 2-2 1 589 „ | 
26 5 565 [ 23 25 1 370 „ S 


path in that blank and barren re zien in Taurus 


Hence it will be seen that Jupiter will describe | to the south and west of the Pleiades, 


a retrograde arc from a point a little to the West 
of y Geminorum, and will be found, at the end 
of the month, in tho confines of Taurus. 


Uranus 


Continues practically invisible for the observer's 
purpose. ö 
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holds that the failure of mankind through all 
past ages, in their attempts to fly, has arisen 
from their imitation of bird-flying where the 
birds sail upon natural winds: whereas the 


Neptune 


Ta now in an excellent position for observation, 
as ho will bc in opposition to the Sun at 5 a.m. 
on the 10th, and is, like Saturn, visible all night 


long. essence of true flying consists in upholding one’s 

pos self in the air (as the bee docs) by the wind of 

35 , ae one's own creation. The wings of all flying 

z. Right | Declination creatures, in their specific gravity, approach the 
2 | Asccnsion North Souths, i i 

A = . . specific gravity of tho atmosphere as nearly as 

possible ; the object of their movement being to 

E : produce resistance; the amount of resistance 

h. m. 2 h. m. being in proportion to the inability of the wing 

13 2˙8 15 20:9 12 18˙1 p.m. (to cut through the air. Imitating nature, the 

6 3 23 15 186 11 58˙0 ,, | inventor constructs his fanning-wheel or 5 

113177 16 16:2 11 37:7 „ | wing of materials having, for their strength, the 

16 | 3 12 15 13-9 11 17-4 „ | least specifice gravity.. This fanning-wheel he 

21 3 0°6 15 11-7 | 10 57.3 „ | proposes to employ as a substitute for wind 

26 3 0l 15 9˙5 10 37:1 , ſ engines“ and windmills ’’—and for all purposes 


where wind- power or an air- blast, or an exhaust 


Our Ephemoris shows that the exceodingly ved: for ventilation or for supplying air to 


short arc described by Neptune during November 
lies about 4° to the South, and very slightly to the 
Wost, of ô Arietis. 


Shooting Stars 


Should be watched for on the night of the 9th. 
It is almost needless to retell hore the story of 
that well-known shower of the so-called 
„ Loonides,’’ the meteoric stream following in 
the track of Tempel’s Comet of 1866. Suffice 
it to say, that the earth passes through this stream 
botwoen November lith and 15th, and that the 
maximum display occurs on the night of the 15th. 
Wo mày reiterate a cation before given in these 
columnsa—that it is useless for the observer to 
pal He his vigil until after midnight, when the 

tant point of the shower. appears above the 
eastern horizon. More than one distinct shower 
may be expected also about the night of the 27th; 
in hct. watch should be kept on cach one from 
tho 25th to the 28th inclusive. ae 
Greenwich Mean Time of Southing of 

Twelve of the Principal Fixed Stars on 
the Night of November Ist, 1883. : 


The invention, as to water, is based on his dis- 
covery of the truc law of propulsion through that 
olement—viz., the sliding pressures of inclined 
planes varied automatically in obedience to the 
combined specd and momentum of the body moved 
by them. Water animals are created somewhat 
heavier than the fluid to be able to cleave it 
readily. Were they materially heavier or lighter 
they would need greater motive force than they 
possess. The specific gravity of water-inhabitants 
has reference to the conducting power of the 
water in which they are immersed: their motive 
force issmall, and they need but little for locomotion. 
Whales though warm blooded move through 
the water usually at the rate of only four to five 
miles an hour; birds, on the contrary, move 
through the air at the rate of from 20 to 40 miles 
an hour; and birds in addition to their non- 
conducting clothing of feathers are immersed in 


ae Souths 

N P , h. m. 8. 

t' Capricorni s 5 27 58:72 p.m. 7 SS 

4 i. „ , e 1 

t Aquarii de oe Po, 7 15 5a „ Wo S 

Fomalhaut Sat: i 8 71063 , lj 5 

Markab.. 206.000 8 14 64°63, ! 
a Andromede .. .; 9 18 923 „ 1 tn 
l 5 . Be OF ey 9 49 3721 . 
rs ne age „ SS 
bett ; . 12 11 3010 „ 8 e AAKA 
* Poi. 12 31 16˙53. 

„Tha. Method of ascertaining the Greenwich | 


air which of itself is a good non-conductor. 
Bees and creatures similarly constructed are able 
to float themselves in still air upon winds made 
by the rapid beating of their own wings; but 
bards in general, because of their relatively great 
weight in comparison to their motivo force, are 
under’ the necessity of relying mainly upon the 


XIean Time of Southing of either of the Stars in 
the flare List, on any other night in November, 
aş also that of determining the Local Instant of 
its Transit at any other Station, will be found on 
p. 392 pf Vol. XXXIV. We, must reiterate the 
caution, however, that. the rales there given are 

not rigidly accurate when applied to Polaris or 
any other close circumpolar star. 


gliding of a bird through the air is flotation pro- 
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ird with the same velocity, the bird 


‘The invention of an apparatus for navigatin 


natural winds of the firmament; the flotation of 
heavy birds in still air is obtained by occasional 
vigorous flapping combined with ghding. ‘The 


uced by the weight of the creature acting as 
projectile force; were the air to move aster 
.stand still; for the velocity of air in notion 
is equivalent to density: wind is therefore the 
first necessity for aéria] locomotion, as it practi- 
cally increases the density of the atmosphere and 
makes the flotation of heavy bodies possible in it. 


1 =. 43 
' PANNING-WHEELS FOR NAVI- | 
y GATING THE AIR. ` 
N OST of those enthusiasts who have 8 
1. to navigate the air depend upon modifica- 
Ann of the screw propeller to obtain motion, but 
if we may judge from a, recent patent obtained in 
tus country on behalf of Mr. T. Hyatt of New 
York, a rotating-wing, eapxble of creating air is 
tho one thing needful. As the invention can also 
it seems be used as a substitute for wind-engines, 
windmills, fanblowers, and even for prevent- 
iag Weasels from sinking, it is obviously worth 
the: cost of protecting it. According to the 
pitentcs, the invention, 80 far as navi- 
"giting the air. is based on his discovery of the 
kaw in virtue of which flying creatures though 


hedvier than air, are able to risc and float in it; 
wiz;, the lifting and supporting power of wind or 
air in motion; flotat inv. being the condition pre- 
lat to flizht. Th: apparatus is a winged 
her or projeler: the wings, three or more in 
‘gumbs, cmstituting aaa whole, a rotating wing 
or fanning-whe-l, the primary object of which 
ja ty produce a tendency to vacuum by rapid 

e 
„ „ if „ 14 drem flies, Geis. and wasps, 
worked ata high rite f 4. 


7 the King-gurfuce for this purpose 
bing i smel, but. like the wings of 


the air is therefore such an arrangement o 
wings or fans as enables the inventor to produce 
the greatest amount of wind at the least expendi- 
ture of power. Wings or fans made of metal can 
only be supposed to be adapted to an atmosphere 
at least of the practical density of water, or 
eater: that is to say, air made practically 
‘Tenge by reason of the velocity of its movement ; 
consequently where this practical density of the 
atmosphere is required to be produced by the 
fanning action of wings, such wings, if made of 
metal, would require to be moved at a rate of 
specd far beyond what wonld bo required of wings 
made of light materials in imitation of nature: 
and such increased rate of speed for the metallic 
wings or fans means increase of power and con- 
sequunt cost: hence the invention of the fanning- 
wheel as a substitute for fan blowers” is the 


The inventor! substitution of an economical for a wasteful 


apparatus. And inasmuch as water is a fluid 
equally with air, the apparatus effects in th: 
water as a substitute for screw propellers,’ an 
equal economy for the navigation of vessels 
through that fluid: the action of the fanning- 
wheel in the water being practically of the same 
character as inthe air. The illustration repre- 
sents in side view the inventor’s idea as it would 
be applied to a vessel for navigating the air. 
The fanning-whecl located at the front of the 
machine is designed to produce flotation, and for 
this reason is of larger diameter than the four 
smaller wheels behind it, placed two on cach side 
of the body. These side wheels are designed to 
revolve in opposite directions. By this arrange- 
ment an equal number of fans or wings are 
constantly pressing downward as inclined planes 
against the air upon cach side of the vessel 
simultaneously ; the more powerful wheel at the 
front of the machine furnishing to the smaller 
oncs in the rear an atmosphere of greater density 
for them to act in as propellers, than would be 
the case but for this disposition of the wheels. 

In constructing the fanning-whecl, the frame 
pomi in imitation of the bones and quills of 

irds’ wings, are made of hardened rubber and 
hollow; in shape resembling reeds, largest at the 
butt and tapering to fine ends. These taperinz 
tubes may all spring from the hub, or the largest 
one of the set may be made to carry the others. 
For a membranous covering silk is preferred, and 
the wings are attached to the hub in such wise 
that upon the shaft revolving each wing surface 
shall automatically adapt itself to the air-pressure 
created by the revolution of the wheel, and thas 
press against the air at an incline proportionel 
always to the powor applied as affected by th: 
momentum of the taaie body impelled. The 
hub to which the wings are attached may also be 
made of hardened rubbor, and may also the hollow 
body. The patentee shows an electro-motor, 
driving the fanning-whcel; but he does not 
describe it, nor by what means motion is im- 
parted to the small propelling wheels. 


PRACTICAL NOTES ON PLUMBING.— 
XLVIII.* | 
By P. J. Daviks, H. M. A. S. P., &e. 


(Continued from page 151.) 
Inside Work—Water Supply. 


1 the remotest of ages of antiquity. the men in 
the East considered the construction of wells, 
fountains, and cisterns to be one of the greatest 
acts of benevolence they could perform towards 
their fellow-oreatures. In fact, rich men con- 
sidered it a moral duty to devote a certain portion 
of their wealth to the digging of wells and the 
building of cisterns for the supply of the thinty 
traveller. N 
We will now proceed to the description and 
illastration of some of the most ancient wells, 
many of which date nearly three thousand years 
before the Christian era. We may commence 
with the oldest of which we have any record— 
namely, those dug by Abraham, at Beershebs. 
4,458 years ago. Of course, thousands of years 
before man was equipped with the 
necessary tools for digging such wells as at 
Beersheba. The next in point of antiquify, 
although of much more importance, is Jacobs 
well, a description of which should interest all 
connected with this subject, more especially on 
account of its great antiquity, it having been 
made at least 3,600 years ago, and of its wonder- 
fully perfect state of preservation. This well 1s 
situated at Sychar, on the road to Jerusalem, and 
is 105ft. deep, and 9ft. in diameter, sunk into the 
solid rock. Its ing depth of water is abont 
15ft. Next we come to ig woll at Cairo. It 
is of an oblong shape, and sunk through the solid 
rock, and measures 18ft. by 24ft. Tho depth of 
the first well is 165ft. At this point there is a 
large chamber cut in a lateral direction. This 15 
for the horses, mulcs, or asses to work the lower 
well-buckets. The second well is 180ft. by 9ft- 
The total depth of the well from ita surface t» 
the gravel bottom is 297ft. et 
Many of my junior readers may ask why 1t 15 
that somo wells arc so much deeper than others, 
whilst others may ask for a short account of the 
theory of springs. The latter question, when 
answered, will fully explain the former. Ihe 
origin of springs is as follows:—The min. nos 
2 a E a 
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&c., which fall on the surface of the earth, 
penetrate the ground, sand, gravel, and other 
porus substances, until they moct with some solid 
substance as rock, or some plastic substance as 
clay, or other impervious materials, and if not 
cas) reali or confined, the fluid will glide in 
a lateral direction until it finds somo kind of 
pervious material, or some opening, such 
as a fiure or cleft in a rock, when 
it travels through the earth, often for scores 
of miles, until it finds a lower level. For an 
illustration of this, I will refer you to Fig. 270. 
At B, G, D, H, O, is the land whoreupon the rain 
falls. Suppose it to be ordinary meadow-land, 
as at A, below which isrock. From A to opposite G 
it is of convex shape. Here a certain amount of the 
rain-water will be held, and if a shaft, as at B, is 
sank to this water level, we at once come across 
the spring, and the deeper you dig into this basin 
of course the more copious will the supply be. 


Fs GC. 5750. 


Now examine the shaft at H: this is sunk into the 
pebbles, having no clay or rock between it and 
the top of the K. Here no water can be ob- 
tained, because it all filters, and drops into the 
chasm.. By digging further you would, in the 
course of time, meet with what is not at all un- 
known to the well-sinker—‘‘the drop, some- 
times to his certain destruction, and other times 
to his great joy. This was the case with the 
boring rods of M. Arago, when boring for the 
celebrated well of Grenelle in the Paris basin. 
After boring for over 1750 feet, at last the boring 
rods and tools made a sudden drop of several 
15 50 as from the bottom of the shaft H to the 

ttom of the chasm K, Fig. 270. But in the 
case of this well, nearly all matorials abovo were 
impervious, and the water was impounded in such 
a manner, that on tapping it the water rose to a 
considerable height above the surface. In Fig. 
270, at J may be seen a water channo! or passage; 
this is frequently met with in mines, quarries, &c. 
Into this channel the water drops or percolates 
from above, and empties itself at the nearest 
opening, such as the side of a bank, and often 
intoa chasm. From P to G may be seen the 
cleft of the rock which allows the water from the 
basin A to overflow into the chasm P, K. At D 
may be seen a shaft sunk through the earth to 
the top of the rock and a little way into it, where 
it is then hollowed out at the bottom or dark 
spot, to form a kind of reservoir. This is often 
rai a the spring is constant but feeble in its 
supply. 

f will now give you some idea of our London 
Artesian wells. 

For this purpose refor to Fig. 271. A repre- 
sents the surface of the earth, B the London clay, 
the top of which is according to the district, E is 
the plastic clay, F the chalk from whence we get 
our water. It will be seen that these strata 
are of a curved form, their ends i up to 
the surface, the plastic clay at E, and the chalk 
at St. Albansand Knockholt. The rain-water 
falls upon the ends of the chalk at Dunstable, 
Knockholt, &c. &c., and is collected in the bed of 
the chalk at F, H. It cannot get away by reason 
of the impermeable strata of fire clay and 
gault ‘clay, which in this case answer the 
same p as the rock in Fig. 270. Therain- 
water is accumulated in the joints and crevices of 
the chalk, and will overflow at E on the line S, T, 
which is ono of the sources of the water supplied 
by the New River Company. The deeper the 
well, of course the better the supply. If you 
want a better supply than your neighbours, you 
must bore and sink deeper. For instance, sup- 

the bottom of the sunk well J, G to be 10 
Loet below the water line S, T, here, if not other- 
wise interfered with, you will get 10 fect of watcr. 
But suppose the well V to be sunk 30 feet deep, 
and the pumpe kept at work which would keep 
the water level in well V below the bottom of the 
well J, then J will have to be sunk lower, more 


especially in some parts of the chalk, because 
these do not supply sufficient for the two 
wells; whilst in other parts you 1 sink two 
wells close together and then get a supply of 
water. I may here remark that the mere bori 
of a hole into the earth is not at all times suffi- 
cient to ensure a good chalk water supply, for in 
many places you may bore a well, and have to 
pass through sand, shingles, &c., which will re- 
quire some kind of pipes to keep the hole clear 
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from the sand, &c. In London well digging work 
is done by the well sinker, but in many parts of 
the country the plumber has the management of 
such work, and the present work being on plumb- 
ing, I think I have said sufficient to ighten 
the young plumber, and to awaken his curiosity 
as to the water supply, of which of course he 
should have some slight knowledge. I shall now 
proceed with my pump work. 


(Zo be continued.) 


THE ORGAN: A COMPREHENSIVE 
TREATISE’ ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.° 

By JohN Watson WARMAN. 
Associate of the College of Organists, London. 
54 Tveatment.—The foregoing Treat- 


uu. O. 
N ment is, as has just been said, one 


possessing great advan . It will, however, 


at the same time have 


prevent the latter from being accom 
anything |which at all detracts from its value ; 


and so it is hoped to provide a Model that shall 
be as nearly as possible a perfect one for all 


ordinary Organs of the present scope. 
The General Arrangement of the Instrument, 


as regards the posit of its Wind-chests, and of 
their Pipe-Order and Pull-points, and of other. 
similar matters involved, is assumed to be exactly 
receding Treatment. That 


the same as in the p . 
which has been said (at r, ante, Sth parag.) with 


respect to there existing no legitimate way of 
avoiding the Crossing of the Manual Actions, aleo 
holds good in the present case. The Manual 
Sections, likewise, are as before,—Great, and 

regards Key 
Levels preferably remains as the 23 inches,— 


Swell; and their distance apart as 


though this is not binding. 
The Great-Organ Keys are to be of any con- 


venient length, not too short,—say a trifle longer 
than in the foregoing Treatment (see here also at 


89, r, Bis.), and are again quite straight on Plan: 
the upper corner of the tail end of each is notched 
away, 80 as to leave the actual tail quite thin on 
Elevation ; and through such thin is pierced 
vertically, a Hole suitable for receiving a Thread 
Button Wire of the usual size (sce p, ante, 4th 
.). The Swell-Org. Keys, instead of over- 
hugas those of the Great, are now made not to 
extend quite so far backward as do these latter, 
the amount of the difference being about J an 
inch: on plan, however, such [Swell] Keys are 
just as before,—viz., perfectly straight, and so 
terally correspondent with the Manual beneath 
them. The Tail of each of those [Swell] Keys 
which are connectable with the Pedals is Forked in 
the way already described (at 89, o) for the recep- 
tion of the Action Squnre-Nose which leads from 
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seen that even it 
contains some few defects. The object of tho 
present scheme —of the writer’s—is to remedy 
these, so far as is practicable, and thus, while 
retaining the Device of the Clear eel ah 50 

y 


such Tail: the Tails of the remaining [Swell] 
Keys are Notched away at their upper corner so 
as to leave a Tongue exactly resembling the 
lower prong of the just named Forking,—by 

form of Notching the entire sct of these 
Swell-Org. Squares will be kept at one same 
level. There is no other cutting or notching of 
the Keys of this Manual than has been now 
stated. See at this point what has been said 
(at j, ante, Ist parag.) with reference to the 
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employment of the Button-Clip instead ot the 
Forking: in the present case such me e 
would of course be applied only to the said Keys 
connectable with the Pedals. For the treatment 
of the Keys of both the Manuals with respect to 
the Contact and Regulation of the Coupler which 
unites them, sce the proper Head (next parag. 
but three). | ! 


The Great-Organ Action commenccs with a 
short Tracker, formed entirely of Screw- Button 
Wire, running perpendicularly, from the Tail- 
Piercing already described, to a similar vertical 
Piercing in the fore end of the Papa Are) 

Each one of this set of Bac runs 
straight from such Wire Tracker to a line 
vertically beneath the Great- Pulls (as 
before), and is posited at such a level that its 
fore Nose (that through which passes the Wire 
Tracker) just rests on the rear Nose (see next 
parag. but threc) of the lowermost of the tw 
sets of Coupling-Backfalls which are - plac 
beneath the Manual,—such placing being as- 
sumed to be at the usual levels. The said Great- 
Organ Backfalls all receive the Half Semitanal 
Key-tail side Skew, so as to bring their rear 
Noses directly under the spaces between the 
Swell-Organ Trackers. (The whole of this 
portion is, on Plan, exactly as in the last Treat- 
ment; see therefore as with that, at r, ante, 8th. 
parag). The said Wire Tracker will have a 

topping Eye and Button at its lower end; at 
about its middle will bé a suitable Cranking (see 
z, ante) to permit it to te properly between the 
rear ends of the Backfalls of Swell-to-Pedale ; 
and its top End will be Tap with the usual 
Button d, the extension of such 
end being always made sufficient for the Button 
which it receivea—and which of course rests 
upon the thinned Tail also already described 
at u, arte, Sd. parag. to serve as a Regulat- 
15 Button if n p and the downward ex- 
tension of such Thread being always carried low 
enough to receive a second Button set just under 
(and clear of) the same Tail. The object of this 
under or Catch Button is simply to prevent the 
Wire from falling down out through the Bachfall 
Eye whenever the upper Button is removed for 
the taking out of the Key. It is to be neted 
that such Catch-Butten is here desirable although 
the Wiré Tracker is Cranked, because this C — 
ing ought to be of such form as to allow of un- 
threading such Tracker from the Backfall, and 
therefore the former might be quite ble of 
dropping of itself through the latter: of course 
the said ing will prevent the Wire Tracker 
from turning round during the process of Regula- 
tion, and thus the Side-Horn be rendered here 
. On all these last points see fully in 
Departments Couriine-Acrion and Kry-Acrion. 
It will be found farther on (at u s u, next, 5th 
.) that Regulation at the Great-Org. Key- 
tail 1s never, by the writer, recommended in the 
present case. 


The Swell-Organ Action commences, as it doe 
in all the six preceding Treatments, with a Square 
having a down extending rtion or arm which 
draws a horizontal Tracker (see d, ante, 4th 
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parag.). This Square is of the same form as that 
of tho last given Design in so far as that the rear 
Arm is absent (sce r, ante, 9th parag.), and the 
reason for such absence is also tho Ame, —viz., 
the fact of the Coupler Manual to Manunl's being 
of a kind which dogs not employ the assistance of 
such Square; bat the lattor is now again of the 
form used in ‘Treatments Nos. 2, 4, and 43, in 
that its Noro is in actual contact with the Rey 
Tail,—such Tail being Forked where necessary. 
But there are now two new moditications intro- 
duced. ‘The first of these is that it is only the 
Bass half of the Set of aforesaid Squares which 
have their Noses fitting and entering into Key 
Tail-forks (sev here the description of latter, at 
u u, ante, 3rd pairaz.), because the Participation 
of these Keys with the Keys of tho other Manna is 
secured by the typeof the Coupler just mentioned 
(ave proper dvscviption in next parag. butone). The 
second modification is that the Stickers of the 
Coupler Swell -to- Pedalo are required to be placed 
at an increased distance back from the extreme 


fore-onds of tho Noses of these samo Squares. 


—against the under surfaco of which Noses, 
remember, such Stickers do act; and as a conse- 
quence of this. such Noses, and therefore the 
entire radial size of cach of the Squires, is com- 
peled to be extended accordingly ‘sve A, ante, 9th 
parag.). The reason for such placing backward 
of the Stickers is simply that, as the Tail of each 
Great Organ Kev now carries a Screwing Button, 
it is desirable tuat thare be no portion of such 
Key existent over—so as to bide—such Button, 
and that there fore the lower contact of the Man.- 
to-Man. Coupier is necessarily thrown a litile 
more forward towards the Pliying part of the 
Key, and this naturally brings about a corre- 
sponding furward extension of the Swell-Action 
Square-Nooe,--in order that the Contact of the 
latter shall ast be in the rear of the Manual-to- 
Manual Conta, which would cause a risk of 
foro-lifting the Coupled Key (see 89, 7 and w). 
Note; the downward extension of the aforesaid 
Square, oven though probably a tritle greater than 
in even the earliest of the Treatments given (see 
A and /, ante) will not interfere with the Great- 
Organ [first] Backfall, although the latter fas in 
the precalirg Scheme) is below such Square, the 
reason being thet such Backfal! is now, instead of 
being at about the level of the Great Organ Keys, 
lowered out of the way of the sud Square (sce 
again the connecting short Wire Tracker, at cora- 
mencement of preceding paragraph). 

At this point also glance at whit is stated at a 
little on (it x „. next, Sth parag.) with respect 
to the poasilie, though not recommended, en- 
Jlovment here of a Front-HRegulnting Button and 
a Clip (just motioned at u ,. ante, Brd parag.), 
instead of the afviesaid Tail Forkings. 

The Coupler Swell to Great also will be con- 
structed exactly asin the lasi given Treatment 
(ao r, ante, iMh parag.), excepting that now 
there are no Wedge-Blocks on the fowre ithe 
Grcat-Org., Keys, but that there are auch Blocks 
on tha ier tho Swell-Orz.) onca, sct and 
treated in the proper way for forming part of the 
Betton method of Regulation. See here the De- 
scription of thia latter, already furnished fat 88. 
*). It is easential that the Button itself be set as 
far back ay ts possible, —its Screw passing through 
the Koy at the actual [fore] termination of the 
Tail Fork or Notch ; the object of this being that 
the Coupling impulse shall be given ata point as 
little as possible in advance of the point of 
Square- Nose contit,—as has just been expbuaned 
in the last parigriph but one. 

The Coupier Great to Pedale will have boon 
already partly un derstood by what has been said 
on other portions of the Dest ‘see at u m, ante, 
4th parag.) [ts Coupling Backtalls are the 
lowennost of tl. two sete of such Backfalls that 
are beneath the Manuals. The rear end of each 
of these Great-to-Pod. Backtils comes directly 
under, and in «ich away as to carry, the fore 
Nose of the Gred-Organ regular Buckfialls. — 
thoee Noses heirge prevented from slippinz side- 
wise off the (Lehn Biekfall Notes by the fur- 
nishing of evh of the litter with two small np- 
ward-projecsting Horns of Wire, between which 
Horns each Orot-Org. Backtail Nose lies. Phe 
bringing int. oent ont of Action of this Conplar is 
by the rising anl filling of ite Dackrall Beam. 


The Conple: Sw. ll to Pedale has. #3 already im- 


plied, its Bwkt Hand their Beim placed between 
tho Backf.illa of the Great-to- Pedale and the Revs 


of the lowermost ALinual. Each such [Swell-to- 


Ped. J Backfull mins backward for such a distance 
as nut only to ext nd beyond the rear end of the 


the Wire Trackers suitably Cranked 
ante, 4th parag.). 
of this Coupler is, as in the last named one, by 
the rising and falling of its Beam. 


square of the arc of contact. 


as double the drive. 


Backfall of Great-to-Ped., but to pass between 
and beyond tho Great-Org. Key-tail Trackers. 
Theso extreme ends of the Swell-to-Ped. Back- 
falls carry, each, a plain Wood Sticker, which 
thus runs up just beyond the Great-Org. Key- 
tail itself, and is wired at its foot into the usual 
vertical picrcing made in such extreme end, and 
at its top into the base of the Swell Action- 
Square Nose already described. Such Noses will 


of course have been shaped in conformity with 


these requirements (see uu, ante, oth parag.), and 
1 un, 


The Into and Out of Action 


(Zo be continued.) 


BELTS.“ 
(Continued from p. 131.) 


ERMIT metotakea few exceptions to the state- 
ments coaceruing belt driving (see p. 86): l. The 


surface left by a broad, flat tool is not so good for 
most belts as one made by cross-grinding with a 
stoue or an emery wheel, so as to give marks parallel 


with the shaft instead of round the pulley face. 
2. Brightly burnished pullevs drive better with 


some belts and undersome conditions than roughened 


ones. 3. The driving power does not vary as the 
So far from this being 
the case, doubling the are of contact can under 
hardly any circumstances be made to give as much 
4. A belt two iuches wide will 


hardly ever drive twice as much as two belts, cach 


one inch wide, and’ having the same tension perinch 


width. 5. The table giving the least diameter of 
pulley desirable for various widths of belt, would if 
correct for one are of contact and tension, be incor- 
rect for any other. 6. On vertical belts, that is, 
those connecting horizontal shafts one above the 
other, the heavier the belt the less the driving 
power, because it sags from the lower pulley. 7. 
If the driving power of a belt is calculated fram the 
smaller pulley alone, simply because it is the 
smaller, the result will not be correct. The are of 
contact, and the lineal contact, and many other 
things, come forcibly into play, and this is especially 
so on elevator pulleys, where ove shaft is nearly 
directly above the other. 

The writer of the statements to which I referred 
is so widely and so favourably known that I regret 
to contradict him, but in this particular direction I 
have the results of a very wide personal experience, 
und the written and oral expressions of many others 
embracing the most varied and trying practice in 
transmission of power. The records vf many tests, 
giving results directly coutradictory to the state- 
ments of your correspoudent, have been published 
by me during the past two years in various techni- 
eal journals m this country and Europe, and most 
of shen ean be easily repeated. I also offer the 
following reasons and authorities for m 
statements: 1. Leather belts (especially if flick 
under small pulleys) wrinkle and ridge crosswise on 
the under side when going over the pulley, and these 
crosswise corrugations engage better with grindstoue 
marks running across the pulley face than 
with circumferential lathe tool marks. 2. A gum- 
rubber belt with a smooth elastic surface beds well 
down to a polished surface, and will drive better 
on that if the pulley is large, than on a rough 
surface. This is not true of leather, nor of canvas 
belts, 3. Briggs and Towne quote the driving 
power as varying in the following proportion with 
the are of contact : 


Angke. Ib. Angle. Ib. 
9y 32°83 low 44-04 
100? 34°30 180° 49:01 
110° 37°07 210° 52˙52 
120° 39°18 241)? 55˙8 
1355 42°06 270? ITOS 


As 902 = 8100, and 270%=72,900, which numbers 
are as l to 9, we would expect, if the grips varied 
as the square of the are of contact, that if 90° gave 
32°83, 270 would give 3283 ~ 9=206-471b. whereas 
it gives ouly 57 0b. Doubling the arc gives 

49-01 
32°83 
the grip, not four times. 

The first figures I lay my hands on among my 
own test records, are of a din. 4d-ply cotton belt 
on au lin., turned cast pulley, with loolb. tension 
20h. per inch of width. The grip was 211lb. with 
90 arc, aud 394b. with 180°; the ratio being as 1 
394 

244 

The next isa ln. 4-ply rubber belt on the same 
pulley, with 40°1b. tension. With 90% are, the grip 
was 2{tlb.; with 180’, 413ib. ; the ratio being as 1 
to 


= nearly 1˙5 times 


= about 1°6 
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sy = about 1:7 
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4. Two lin. belts will bed more readily, 1 1 
on a small pulley, and if the belts are thick, than 
one 2in, having the same total tension. In 
fact, I know where a 3in. belt has run a machine 
better than a Gin. 

I find on my records the following memoranda of 
a Gin. 3-ply and a 3in. 3-ply rubber belt on a 36in. 
cast iron pulley : 


Gin. zin. 
90M f195lb. ten. 206lb. grip 2101b. grip 
are 400 „ „ 405. , „, 316, „ 
ISO? 15 „, „ 4264, „, l 440 „ » 
arc (400 , „ 721, „„ 682, „, 


The above figures are worth studying, as they 
tell something about tension as well as about belt 
width, for if we divide each of the results with the 
Gin. belt aud 400b. tension by two, we shall not 

t as much as with the 3in. belt and 195Ib. tension, 
which is rather less than half of 4001b.). In other 
words, with OO are, two 3in.beltseachwith 195ʃb. tan - 
sion would have agripof 420lb. while the Gin. had only 
405Ib. with 400lb. tension. With 180° arc, two 3in. 
belts, each with 195Ib. tension, had a grip of 8S0lb., 
and the Gin. belt with 4001b. therein had only 721Ib. 


ip. 
2 The driving power of a belt depending on so 
many elements pulley dia meter, material aud con- 
dition and amount of crown, are of contact, and 
belt material, width and thickness and tension—any 
table taking note only of belt width will be of no 
use. 


WINTER PHOTOGRAPHY. 


T is by common consent admitted, I believe. that 
I collodio-bromide will give as fine results as an 
process whereby lantern slides are usually produced. 
I certainly think it is much superior to wet collodion 
t bath” plates. With collodio - bromide plates, 
whether moist or dry, there is none of that building 
up of the shadows to which wet plates have such a 
tendency ; for the “blacks” are not piled on by 
the reduction of free silver by an irou developer, 
but are formed by a conversion ” of the particles of 
bromide of silver already in the film, to which 
nothing is added. I think it must, therefore, he 
evident that the image is constituted in a much 
more scientific manuer than by wet plates. The 
pictures ure shurper and crisper, and even m the 
deepest shudows there is a degree of detail which is 
completely blocked up in wet collodion work. 

I prefer a collodio-bromide emulsion made with 
excess of silver and restrained with a mineral acid. 
Rapidity is not of such importance as extremt 
cleanness in working, together with absence ot 
texture and the facility to obtain any reasonable 
density. I have experimented with a large number 
of formule for collodion emulsions, aud I have 
succeeded several times in compounding them so as 
to obtain most vigorous images, together with an 
exceedingly good colour when developed with 
alkaline pyro. A small percentage of a chloride m 
collodio-bromide emulsions favours richness of 
colour of the developed image. The way I proved 
to make collodio-bromide positives by contact is 
thus briefly described :—I get the glasses cut out of 
thin glass — preferably patent plate—3} “ 4. 
clean them thoroughly on both sides, and finish one 
side by polishing with French chalk. I then take 
my battle of tiltered emulsion and coat each pate 
bang up to the edges and corners, draining of mto 
a clean bottle. I can coat three or four dozen such 
plates in an hour, and as fast as coated 1 place them 
to dry at a temperature of between 70° aud S in a 
very simple aud inexpensive arrangement of tin. 
wherein I. dry off without any markings in à tew 
minutes. Next night I go to work and print from 
my negatives. If the negatives are quarter-plate I 
place one in one of the dark slides of my little 
camera, aud then lay one of the prepared collodio- 
bromide dry plates 5} x 34 down so that film faces 
film of negative. Place a soft pad of flannel or vel- 
vet over all, and close the dark slide. Then go to a 
gas or paraffin lamp: draw the shutter at (sy) one 
foot from the light, and count as many seconds as 


you deem requisite. Close the shutter and 
yo and develop. One or two trials will 
soon indicate the correct exposure. If the 


negatives are larger than quarter-plite then we 
must place our 3} x 32 prepared glasses down upon 
such a portion as shall best please ua, and frem 
large negatives it is possible to get several separate 
views. 

Now, for reducing the size of (say) half-plate 
negatives down to 3} 4 31 positives | I fall back 
upon my little camera, and I almost invariably 
employ the emulsion whilst moist, because the 
trouble of drying and re-moisteuing 18 ere 
saved; and, as the light in the camera is very mut 
reduced as compared with contact printing, and 
collodion emulsions are ususliy more sensitive wh n 
moist than when dry, [think it will be found easiest 
to work with the plates moist. 

There is now another field open to the photo- 
grapher, thanks to gelatine ! Photomicrograph Or 
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microphotographs (I never know which is the correct 
term) are now quite easily produced at night by 
artificial light, with no more elaborate apparatus 
than the average ainateur photographer and micro- 
scopist possesses. By employing an ordinary single 
microscope, with (say) a one-third of an inch power, 
we can with any of the recognised makes of com- 
mercial gelatine plates produced negatives of opaque 
objects illuminated from above by the 
hght from a common paraffin lamp. Of course 
the exposure will vary according to the 
object, the light, the plates, and the focus of the 
„power“ employed. From two to three minutes 
will usually suffice. Whilst transparent objects are 
comparatively easy, Opaque objects present much 
greater difficulties than might be supposed; but 
such is the sensitiveness of gelatine plates that, if 
due care be given to the proper illumination, success 
is certain. hat a power is thus placed in the 
hands of the photographer—even the amateur ! 

From at own expcrieuce a word of caution may 
prove invaluable. following micro-photography 
nothing conduccs so much to sharpness and bold 
definition as care to see that the whole apparatus is 
placed on a stone or brick floor. Whereas the 
tremor of a wooden floor is fatal to sharpuess, this 
default is entirely overcome by placing the whole 
afluir on lerra firma. 


THE EARTH A GREAT MAGNET. 


HE first lecture of the session was delivered on 
Tuesday evening at the Birmingham Midland 
Institute, by Professor Silvanus P. Thompson, 
B.A., D.Sc., on The Earth a great Maguet.” 
The lecturer commenced by tracing the properties 
of the loadstone as far as they were known, and by 
the means of diagrams and experiments showed the 
existence of magnetic induction—i.e., that a piece 
cr iron in contact with a magnet became itself a 
temporary magnet. This fact was known to Lucre- 
tius, yet ıt remained for Athanasius Kircher, early 
in the 17th century, to discover that this induction 
did not demand contact, but that it could be 
exerted through substances such as glass, which 
were themselves incupable of magnetism. Speak- 
ing of the ‘“‘ dip” of the muguet and its variation 
over the earth's surface, he suid that when there 
was un aurora borculis, all the muguetic needles 
were agitated, turniug first one way and then 
another, and this wus a very mysterious and im- 
portant fact. If the matter wus investigated it 
would be found that every eleven years we had the 
aurora borealis, magnetic storms, and sun-spots ; 
aud, as some people asserted, Indian famines aud 
commercial crises followed these periods. Iun 1806 
and 1877 this occurred, and if he was not much 
mistaken, we should in 1888 have magnetic storms, 
sun-<pots, an aurora borealis, and possibly an 
Indian famine, and a depression in trade; and, to 
crown all, he should not be surprised if we had 
another Conservative Government. The lecturer, 
in offering a theory to account for the mug- 
netism of the eurth, said it had been shown 
by Faraday that a magnet revolving inside a coil 
or mere ring of wire induced a current in the wire. 
He (Professor Thompson) assumed that the con- 
verse of this would hold, and that the magnetism 
of the earth would be sufticiently accounted for if 
it could be shown that there were currents of elec- 
tricity circuluting round it. An examination of a 
physical map of the world showed that the lines of 
equal temperature ure very ucarly coincident with 
the lines of equul magnetic force, and, in particular, 
that the greatest cold is probably to be found, not at 
the North Pole of the earth, but between it and the 
mayuetic North Pole. Grauting this, the convection: 
currents in the atinosphere caused by the sun's heat 
would flow up from the earth at the magnetic 
equator, and pass northwards aud southwards to 
the neighbourhood of the magnetic poles, where 
they would siuk to the carth. But at the magnetic 
equator their rising would be accompanied with 
evaporation of the moisture contained in them, and 
it had been shown that evaporation always pre- 
duced electrification, The moisture rising at the 
equator would journey towards the poles in an 
electrified condition, and assuming that electricity 
thus conveyed was equivalent to a current of elec- 
tricity, all that was required was that there should 
be the requisite relative rotution of the current 
round the earth. The source of this rotation was 
to be found in the atmospheric tides, due, like the 
tides of the ocean, to the attraction of the moon. 
These tides would give the currents of air the re- 
lative rotation sufficient to produce aud to maintain 
the maguetisin of the carth. 


SMOKY CHIMNEYS. 


HIMNEYS in an outside wall are more lable 

to smoke than those built in an inside wall, 

and the back of a chimney so built should not be 

less than Iain, thick, All chimneys should be 

carried 6 or 7ft. above the ridge of root. Short 
chimneys should be smaller than the usual size, und! 
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the fire-place should be kept low. Chimneys some- 
times smoke in consequence of a descending current 
existing or being produced in the chimney. If the 
tire-place is too open, contract the size of the fire- 
place, or use a contracted grate. If the chimney is 
very short, use a coutracted grate with a blower; 
reduce the height of the fire-place and the size 
of the chimney; lengthen the chimney: reduce 
the opening into the chimuey at top and bottom. 
Some chimneys smoke in consequence of a descent 
of wind. If the top of a chimney is below a 
pitched roof, heighten the flue that its top may 
be above the source of obstruction. If the top of 
a chimney is situated near to a tower, or a similar 
source of obstruction to the wind, use a simple 
protection to cover the top of flue. 


TURNING TAPERS.° 


N turning tapers it is essential that the tool point 
I be set to the exact height of the work axis ; or, 
in other words, level with the line of centre. If this 
is not the cuse the taper will have a curved outline 
along its length. rthermore, it may be shown 
thut if a straight taper bo turned and the tool be 
afterwards either raised or lowered, the de of 
taper will be diminished, as well as the length being 
turned to a curve. 

Figs. 1 and 2 demonstrate that the degree of taper 


4 / Gat e 


Top View of a Piece of Work in a Lathe, the Tail- 
Stock Set Over to Turn a Taper. 


will be changed by any alteration in the height of 
the tool. In Fig. 1, A represents the line of centres 
of the spindle of a lathe, or, in other words, the axis 
of the work W, when the lathe is set to turn parallel. 
C represents the axis of the work or cone when the 
lathe tuil-stock is set over to turn the taper or cone; 
hence the length of the line C B represents the 
amount the tail-stock is set over. In Fig. 2 the 
cone is supposed to stand level, as it will do in the 
end view, because the lathe centres remain at au 
equal height from the lathe bed or Y's, notwith- 
standing that the tail-stock is set over. The tool 
therefore travels at the same height throughout its 
whole length of feed; hence, if it is set, as at T, 
level with the line of centres, its line of feed while 
travelling from end toend of the cone is shown by the 
lino A B. Thelength of the line A B is equal to the 
length of the line Č B, Fig. 1. Hence the line A B 
represents two things: First, the line of motion of 
the point of tool T as it feeds along the cone: and, 
second, the amount the work axis is out of parallel 
with the axis A (Fig. 1) of the spindle. Now, sup- 
pose that the tool be lowered to the position shown 


4 4 . 2 


End View. 


at I; its line of motion, as it feeds, will be the line 
C D, which is equal in length to the line A B. It is 
obvious, therefore, that though the tool be set to the 
diameter of the sinall end, it will turn at the large 
end, as represented by the dotted circle H. The 
result is precisely the same if the taper is turned by 
a tuper-turning attachment, so that the tail-stock 
docs not require to be set out of line. 

The demonstration is more simple when made 
with reference to such an uttachment as the one 
just mentioned. The line A B represents the line of 


By Josuva Rozz, in Mechanics. 


179 


tool-feed along the work, and its length represents 
the amount the attachment causes the tool to recede 
from the work axis. 


Now, this umount, depending 
upon the set-over of the attachment, will be 


governed by the degree of that set-over; and is, 
therefore, with any given degree the same, what- 


ever the length of the tool way be. All that is 
required, then, to find the result of placing the tool 
in any particular position, as at J in the end view, is 
to draw from the tool points line parallel to A B and 


equal in length to it, as C D. The two ends of that 


line will represent in their distances from the work 


axis the radius the work will be turned to at each 
end with the tool in that position. Thus, at one 
end of the line C D is the circle K, representing the 
diameter the tool I would turn the cone at the small 
end, while at the other end the dotted circle H gives 
the diameter at the large end that the tool would 
turn to when at the oad of its traverse. But if the 
tool be placed at AB. it will turn the same diameterK 
at the small end, and the diameter of the circle P at 
the large end. 

We have here taken account of the diameters af 
the ends only of the work, without reference to the 
result given at any intermediate point along the 
cone surface; but this we may now proceed to do, 
in order to prove that a curved, instead of a straight, 
taper is produced if the tool Le placed either above 
or below the line of lathe centres. In Fig. 3, 
D, E, F, C represent the sides or outline ofa straight 
taper, whose diameter at the ends is represented in 
the end view by the circles. Now, a line from A to 
B will represent the axis of the work, and also the 
line of too] point motion or traverse, if that point ts 
set level with the axis. The liue I K in the end 
view corresponds to the line A B in the Ride view, 
in so far that it represents the line of tool traverse 
when the tool point is set level with the line of 
centres. Now, suppose the tool point to be raised 
to stand at H, instead of at I K. and its line of feed 
traverse be along the line G H. whose length is 
equal to that of IK. If we divide the length of 
G H into six equal divisions, 2° marked from l to 6, 
and also divide the length of the cone in the side 
view into six equal divimons fa to //, we shall have 
the length of line G H in the first division in the 
end view; that is, the length from H to l, repre- 
scuting the same amount of tool traverse as from the 
end B of the cone to the liue a in the side view. 
Now, suppose the tool point has arrived at l. The 
diameter of work it will turn when in that position 
is evideutly given by the are or half-circle A, which 
meets the point lon QH. To mark that diameter 
on the side view, all that is required is to draw a 
line, as A p, just touching the 990 of M a perpen- 
dicular dropped from it cutting the line A, gives the 
radius of work transferred from the end view to 
the side view. When the tool point has arrived at 
2 on G H in the end view, its position will be shown 
in the side view at the line ù, and the dinmeter of 
work it will turn is shown in the end view by the 
hulf-cirele x. To transfer this diameter to the side 
view we draw the line $ g. and where it cuts the 
line 6 in the side view is the radius of the work 
diameter when the tool is at the point 4 in the side 
view. Continuing this process, we mark hulf-circles, 
as “, m, n, o, and the hues dr, ies, ut, ow, by means 
of which we find in the side view the work radius 
when the tool has arrived at e, H, e, and f, respec- 
tively. All that remains to he done is to draw on 
the side view a line, as “ E, that shall pasg through 
the points. This line v E will represent the outline 
of the work turned by the tool when its height is 
that denoted by H. Now, the line « E is shown to 
be a curve, hence it is proved that with the tool at 
the height H a curved, uud not a straight, taper will 
be turned. 

It may now be proved that if the tool pami is 
placed level with the line of centres, a straight taper 
will be tumed. Thus its line cf traverse will be 
denoted by A B in the side view and the line I K in 
the end view: hence we may divide I K into 
six equal divisions and A B into six equal 
divisions (as a, b, e, &¢.). From the points of 
divisions I K, we may draw halt-circles as before, 
and from these half-cireles hovizoutal lines, and 
where the lines meet, the lines of division in the side 
view will be points in the outliue of the work, as 
before. Through these points we draw a line, as 
before, and this line C F being straight, it is proven 
that with the tool point level with the work axis, it 
will turn a straight taper. 5 

It may now be shown that it is possible to turn a 
piece of work to a curve of equal curvature on each 
side of the middle of the work length. Suppose, 
for example, that the cutting tool rianods on top of 
the work, as in the cud view in Fig. 4, and that 
while the tool is feeding along the work it also has 
a certain amount of motion in a Cirection at right 
angles to the work axis, so that its hne of motion is 
denoted by the line B B in the top view. The out- 
line of the work turned will be a curve, as is shown 
in Fig. 5, in which the line of tool traverso is the 
line C D. Now, the amount of tool motion that 
occurs during this traverse in a direction at right 
angles to the work axis is represented by the line 
F E, because the upper end is opposite to the upper 
eud of C D, while the lower end i- opposite the lower 
end of CD. We may then divide one-half of the 


—— + 
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All that 
Now, as we have taken half the length of F E, we | centre. Take this length, and from a in the work remains then is to draw a’ shall meet 
must also take half the length of the work and | axis set it off on the line a A, and make the length | the tops of these lines. show the 
divide it into six equal divisions, marked from A to | equal the height of 1 8. In like manner, when the | curve to which that half of the work] ill be 
turned to. The other half of the work 
obviously be turned to the same curvature, ~ 
It is obvious that the curvature of the work out- 


line will be determined by the 

between the length of the work 1 — 
tool motion in a direction at right angles to the 
work axis; or, in other words, between the 

of the work and that of the line FE. It is evident, 
also, that with a given amount of tool motion across 
the work, the curvature of outline turned will be 
less in proportion as the work length is greater. 
Now, suppose that the smaller and larger diam 

of the work, together with its length, are given, 
and it is required to find how much curvature the 
tool must have. We may find this and work out 
the curve it will cut by the construction shown in 
Fig. 6, in which the circle K is the smallest and the 
circle P the largest diameter. The line m,Cis 
drawn to just touch the perimeter of K, and this at 
once gives the amount of cross-motion for: the tool. 
Hence, we may draw the lines O B, and from their 
extremities draw the line B y, representing the path 
of traverse of the tool point. e wend then obtain 
the full curve on one side of the work by dividing 
one-half the length of m C into six equal divisions, 
and proceeding as before, except that we add the 
lines of division in the second half. It will be 
observed that the centre of the curve is at the point 
where the tool point crosses the axis of the work; 
hence, by giving to the tool more traverse on one 
side than on the other of the work axis, the location 
of the smallest point of work diameter may be 
made to fall on one side of the middle of the work 
length. 


length of F E into the divisions marked from 1 to 6. | the length of line running from 1 to the work |3 S, the length of d! ear aig ped cv 
5%. 
This line will 


O 
Side and End View of a Straight Taper, showing the Effect of Different Positions for the Tool. 


Fle, . 


HOUSEHOLD HINTS. 
— . — 

Nail-Stains in Oak. — Nail-stains may be re- 
moved from oak by disolving half-pint of oxalic 
acid in a quart of boiling water, and scrub the wood 
with it. 

Tar Stains.—Removing stains of tar from the 
hands is readily accomplished by rubbing with 
outside of fresh orange or lemon- peel. 


Cleaning Mirrors.—Clean your mirrors with 
soft paper, instead of cloth. This advice is not 


ee ee 


new, and yet cloth is constantly used, with its 

Top and Erd View of Work, introduced to Show that Equal Curvature can be Produced Each Side of usual accompanient of lint and trouble. 

the Middle of the Work. Wooden Floors.—The following will be found 
useful in cleaning and restoring colour to wooden 
floors :—One part calcinated allowed to stand 
three quarters of an hour in one part slack 
then add fifteen parts water, and boil. 8 the 
solution, thus obtained, upon the floor with a rag, 
and after drying, rub with hard brush and fine 
sand and water. A solution of one part : 
sulphuric acid and eight parts water will enliven 
the wood after above application. When dry, wash 
and wax the floor. 


Sir Garnet Wolseley's Irish Stew.—Inthe 
‘í Soldier’s Pocket-Book, ' by Sir Garnet Wolseley, 
the following recipe is given for an Irish stew:— 
164lb. meat, 16Ib. potatoes, 4Ib. onions, 508. salt, 
loz. pepper, IIb. flour. Cut away the l 
the bone, and then into pieces of IIb. each, the loin 
and neck of mutton into chops, disjoint the , 
and cut the blade-bone into four pieces (if leg, cut 
into slices) zin. N ze them 1 salt, 
pepper, and flour, and place the meat in the boiler, 
with some fat, brown it on both sides, then add the 
onions whole, and then the potatoes, and enough 


water to cover the potatoes, stew gently 
hours, keep the ere doen and well co i dirig 
Shape of Work Produced under Conditions shown in preceding Cut. the cooling. 
yy E ~~ A PAPER on the Extraction of Selenium from 4 
Waste Product of the Alkali Manufaeture,” by P, 
Kienlen, has appeared in the Chem, Cent. Blatt. 
According to the Journal of the Society of Chemi 
Industry, the author finds that the deposit which 
occurs in the muriatic acid condensers of alkali 
works contains a large quantity of selenium, derived 
from the pyrites used in making the sulphuric acid. 
In a Glover acid of 1-6 specific gravity, he found 
28:3mgrm. selenium per litre, and in u second 
sample of specific gravity 1°53, 34*2mgrm. It 
distils with the first portions of muriatic acid. A 
sample of the latter of ES ong sc gravity 1-16: yielded 
25mgrm. per litre. 0 ntage of se 
in the deposit varies between 41 and 45. The 
following process of extraction is . 
The substance is suspended in water and treated 
Further Example, showing Application of the Same Principle. ee eee pat S water into 
selenious acid, a portion of which is. oxidised to 
selenic acid. The liquid is filtered and boiled with 
f- Now, su the tool point to stand in the line | tool point has arrived at 2, the radius it will cut the | excess of hydrochloric acid. On addition of = 
F S in the end view, its position in the top view will | work is shown by the length of line i; hence from sodium sulphite, the selenium is precipitated in x 
be at C. When it isat 1 on the end view it will | 2 on the work axis we may set off the length of 2S, | form of deep red flocks, which are 0 
have arrived at y in the top view. The radius of making 2 S and 47 of equal length. Continuing | passing steam, into spongy masses of a stool grey 
work it will then turn is shown in the end view by | this process, we make the length of ¢ / equal that of colour, which are then dried and fused. 
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SCIENTIFIC NEWS. 


— 


VPPARENTLY, no other elements of the 
great coinct have been calculated than 
those already published in this column, so that 
it romains a question whether it is coming back 
in a few months, or is going away for ever. We 
have the Science Observer Circular, No. 27, giving 
full details of the elements telegraphed to Lord 
Crawford (see p. 133). From this we learn that 
Messrs. Chander and Wendell's comparison of 
the orbit with the observations available sub- 
stantially confirms the periodical character of the 
comet. The period they give is 3,116 days. The 
observations made at the Cape ut the time of 
verihelion show that this comet must have an 
intense brilliancy, as it was scen to disappear 
behind the sun's disc. We havo received a 
number of letters stating that the comet has been 
seen in the south-east at a little after 4a.m. One 
from Mr. J. L. Stothert, writing from Biarritz, 
is accompanied by sketches showing the position 
of the comet on three mornings at 4.45. They 
arrived 600 late for engraving. The estimate of 
the length of the tail is “equal to distance be- 
tween 3 Geminorum and a Canis minoris.” 
Prof. Ricco gives the dimensions of the tail as 
17° in length, with a width of 2° 48’—at the 
widest part, we presume. He found the sodium 
lines, and many others, presont in the spectrum 
of the nucleus. 


Last week, Mr. Thos. Coats, of Forguslio, 
handed over to the Paisley Philosophical Insti- 
tute a new observatory, which he has built on 
Oakshaw Hill. It is fully equipped, and is en- 
dowed with £2,000 for its support. 


tters from Montreal state that tho City 
Council has been officially notified by the 
Secretary of State that the British Association 
will meet there in 1884. 


Mr. W. Lant Carpenter, referring to the state- 
ments made by Commander Bartlett, writes that 
the investigations of the Challenger’ fully confirm 
Dr. Carpenter’s theory of oceanic circulation 
supplying the deficiency of warm water. The 
researches of Commander Bartlett fil a gap in 
some of the Challengers observations, and con- 
firm them in the most sitisfactory manner. 


The winter session of the Manchester Scientific 
Students’ Association was opened last week by a 
microscopical coureisaziow, My. J. Angell, one 
of the vice presidents, delivered the opening 
address. 

Flour-manufacture has been added to the sub- 
jects of the technological examinations of the 
City and Guilds Institute for the current session. 
Remembering Prof. Grahain’s complaint about 
the candidates in bread-making, it may be hoped 
that the examination in flour-making will attract 
a better class of students. There is a puucity of 
good technical teachers, and any of the science 
teachers who can give evidence of having 
scquired practical knowledge in the workshop or 
factory may now be registered as teachers of 
technology. 


A jmragraph going the rounds,” announces 
that Mr. Mallett, the son of the American consul 
at Florence, has invented a method of dispensing 
with “all chimneys, and the prevention of any 
smoke whatever.” The ‘Control Combustion 
Company,” has been incurporated in New Jersey, 
to equip locomotive, marine, and stationary 
boilers with the apparatus patented by Mr. E. J. 
Mallett, jun. ‘The “invention '' consists in pro- 
ducing a draught by meansofan exhaust fan, a less 
pressure im the furnace, and the consequent 
:dmission of just so much air as is required and 
no more. The products of combustion are 
moistened by a water-spray, and then passed 
through an athermous superheater,’? whence 
they reach the fan, and are ejected at a low heat. 
smoke is not yet abolished, we are afraid. 


Mr. Tate, of Bradford, has patented an 
electrical stop- valve for steam-engines. The 
apparatus is simple. There is a Leclanché 
battery, an electro-magnet, and wires leading 
wherever they are required. The circuit being 
completed, the clectro-magnet is mado to open a 
amall tap which admits steam to a cylinder the 
piston of which is connected to the stop-valve. 
The apparatus, if kept in order, will be of con- 
siderable use in factorics, as a ready means of 
stopping the engine can be thus placed on every 
Noor, 

The researches of MM. Schloesing and Mintz 


have proved that nitrification, in the ground and 
in organic liquids, is due to development of small 
orgunisms. MM. Gayou and Dupetit having 
been led by some facts to think that the opposite 
process, viz., reduction of nitrates, is also a phy- 
sivlogical phenomenon, have investigated the 
matter experimentally, and found a microbe 
which attacks nitrates in presence of organic 
mutters (chicken-bouillon, o.g.), which latter 
cause the products of fermentation of the nitrate 
to enter into new combinations. Pure nitrogen 
is liberated, representing a large proportion of 
that of the nitrate; the rest forming ammonia, 
and perhaps amidised derivatives of the organic 
mutter. It is noteworthy, that carbolic acid and 
salicylic acid, in ordinary antiseptic doses, or 
even larger quantity, not only do not prevent the 
life of the reducing microbe, but they disappear 
completely with the nitrate, in the same way as 
sugar or propylic alcohol. 


In 1866-67 (according to the Deutsche Ind. 
Zeitung), there were in Germany, not including 
Austria, 177 postage-stamps in 18 different 
Stutes, &c. After Ist January, 1868, the North 
German stamps became prevalent ; only Bavaria, 
Wöürtemburg, and Baden kept their own stamps. 
Since the formation of the German Empire and 
introduction of the new currency, the number of 
postuge-stamps has again diminished, and besides 
the Empire, only Wurtemburg and Bavaria have 
now special stamps. 


At the circus in the Champs Elysées. an 
electric orchestra has been lately set in action. 
The Brothers Bozza conceived the idea of sus- 
pending all round the circus a variety of instru- 
ments, und working them from the centre by 
means of electricity. The instruments selected 
are naturally drums, cymbals, multiple-bells, 
Ader fanfares, cahiera chantants, &e., all appa- 
ratuses which have been actuated by electricity 
before, or are easily so adapted. The performers 
play a piece of music on four large trumpets in 
the middle of the circus, and from time to time 
one of them works a sort of electric manipulator 
on a table near him. Thus he introduces into 
the piece now a drum-beat or clash of cym- 
bals, now the jingle of a tambourine, a play of 
bells, or a bird’s song. Sometimes detonating 
bodies are exploded or blue lights fired. The 
whole arrangement requires a large number of 
wires. M.du Moncel fears the effect produced 
does not correspond to the trouble taken. Will 
not the public prefer the ordinary musical eccen- 
tricities of clowns, to all this electric complica- 
tion, of which it cannot understand much?“ 


The central telephone offices of Cologne and 
Elberfeld, about 37 miles apart, have been con- 
nected by means of the subterranean cable between 
those towns; and, it is said, speech is thus trans- 
mitted with great distinctness. The town of 
Darmstadt, after long trial of various fire-alarm 
apparatus, has decided on the exclusive use of 
telephones for this purpose. The Bell Blake 
system is considered best. A telegraph network 
embracing the whole town will be constructed, 
the arrangement being such that froma central 
station it will be possible to communicate with 
each of the other stations individually, and with 
all at once. - 


In a recent letter to the President of the French 
Society of Public Medicine, the Director of the 
Municipal Laboratory of Chemistry in Paris, M. 
Girard, says that while the too-simple practice of 
adding water to milk has mostly ceased, under 
the vigilance of the law, a more ingenious opera- 
tion is now perfurmed—viz., stimulation of the 
milk-yielding powers of cows by feeding them 
with malt-refuse, &c.: they become phthisical 
and die in a few months, but for a certain time 
they give much more milk than normally. But 
what milk! It is watery, unnutritious, and un- 
wholesome. As the cow’s food is cheap, and the 
yield of milk (sold at the same price as good 
milk), is large, the owner recoups himself for 
loss of the cow. M. Girard considers the new 
svstem worse than the old, because in the latter 
the addition of water to good milk simply made 
it less good, but tho milk in the other caso is 
positively pernicious. M. Barral, in his Journal 
d’ Agriculture, says he has read M. Girard’s letter 
with profound astonishment,” and he criticises 
it severely. Feeding cows with malt refuso has 
been long recognised as a means of getting ex- 
cellent milk, and without inconvenience. He 
promises a series of articles dealing with the 
subject in all its details. 

It is proposed to make a tunnel under the 


Elbe, at Hamburg. The length would be 
about 800 metres, and the cost 25 million franca. 

For some time past, at Bordeaux especially, 
„plastered wines in general, and preferably 
those containing more than 2 grammes per litre 
of sulphate of potassium, have been submitted tu 
a process known as deplastering (déplatragqe), 
the object of which is to remove the excess of 
sulphate. The ingredient used for this purpose 
is chloride of barium, which has the effect of 
substituting chloride of potassium for the sul- 
phate of potassium existing in plastered wine. 
A committee has recently reported on the hygienic 
aspect of this practice to the Society of Public 
Hygiene of Bordeaux. The conclusion come to 
is, that if plastering of wines is a bad thing as 
regards the public health, deplastering is still 
more 80— (1) because the deplastered wine may 
contain poisonous salts of baryta; and (2) because 
it may contain a foreign salt, chloride of potas- 
sium, which cannot be taken in a continuous 
manner with impunity. 

The question as to increase of the number of 
apothecaries’ shops in Berlin has been lately 
under consideration. In 1867, there were 49, or 
one to every 14,403 of the inhabitants; in 1880, 
the city, with a population of 1,122,386, had 
only 69 apothecaries’ shops, or one to 16,266 of 
the population. Now, in Königsberg, there is 
one apothecary to 9,438, in Breslau to 12,423, 
in Hanover to 8,207, in Cologne to 7,964, in 
Munich fo 7,586, in Leipzic to 10,001, and in 
Stuttgart to 7,151; so that Berlin is considerably 
behind in this respect. 

At a recent meeting of a polytechnical society 
in Berlin, Herr Frischen, head engineer of the 
honse of Siemens and Halske, reported on the 
first attempt to employ the electric railway for 
industrial purposes—viz., in a mine near Dresden. 
The line is 260 metres underground, and 20 
waggons laden with coal travel on it. The rails 
are T-shaped. Herr Frischen illustrated the 
urrangement with several photographs, and 
warmly recommended the system for such pur- 
poses. An inquiry as to whether electricity had 
been applied successfully to working agricultural 
machines was answered in the negutive. 


In a paper on Myopia, recently read to the 
New York County Medical Society, Dr. Mitten- 
dorf told of a fine horse in Berlin that became 
intractable, and on examination proved to be 
suffering from nearsightedness. The owner had 
a pair of spectacles made for it, and it became as 
tractable as ever. 1 

At a hospital in Philadelphia, lately, two cases 
of rupture of the drum of the ear caused by 
diving, have been reported. In both cases, the 
hearing was seriously impaired, but the wound 
healed in 10 or 15 days. To prevent rupture 
when diving (Dr. Wilson points out), the pres- 
sure on the membrane from without should be 
compensated by an equal resisting pressure from 
within. To accomplish this, a full inspiration 
should be taken prior to diving, the mouth kept 
shut, and to prevent escape by the nose, the 
posterior nares should be closed by elevating ho 
soft palate. This is done almost involuntarily, and 
retains the inhaled air in the lungs, and cheek and 
ear cavities, its compression being produced by 
the contractions of the chest and cheek muscles. 
The act of swallowing will force sufficient air 
through the custachian tube into the middle ear 
to resist the pressure from without. Dr. Wilson 
believes the accidents in question to be more 
common than is suspected. 


Double- staining of Nucleated Blood 
Corpuscles.— Dr. Allen Y. Moore gives, in The 
Microscope, a valuable explanation of the method of 
differential staining by which his fine slides of blood 
corpuscles are produced. The blood is spread upon 
the slide by the usual method, drawing a drop across 
one slide means of the edge of another slide. 
When the film of corpuscles, thus evenly spread, is 
thoroughly dry, the slide is flooded for e (3) 
minutes with a solution of rosin five grains, in dis- 
tilled water and alcohol, four drachms . The 
slide is then washed by passing it gently through 
clean water, and before drying is flooded for two (2) 
minutes with a solution of methyl aniline green 
five grains, in distilled water one ounce. It is then 
washed again, as before, and set aside to dry, and 
finally mounted in Canada balsam warmed just 
sufficiently to spread properly. Corpuscles pre- 
pared in this way will be found to be stained red, 
while the nuclei and leucocytes will be a bluish- 
green, aud- will show with great sharpness aud 
brilliancy under the microscope. 
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LETTERS TO THE EDITOR. 


— — 

[ We do not hold ourselves responsible for the opinions o 
eur correspondents. The Editor respectfully requests that 
communications should be drawn up as briefly as possible.] 

AW communications should be addressed to the Eprror of 

77 ous Mxcuaxic, 81, Tavistock-street, Covent-garden, 


AU Cheques and Post-office Orders to be made payable to 
J. Passuore EDWARDS. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a n may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.” 
Aontaigae s Essays. 


DOUBLE STARS. 

20660.]— ALL. double-star observers will feel 
under „ to Mr. Perry, for his 1 Ong 
letter on this subject (letter 20540, e 65), an 
the accompanying measures of a oes of stars 
rarely observed. Such observations, for this 
reason, have a special value now, and in the near 
future, when the relative changes have become 
more marked, they will be still more important. 

With reference to the earlier stars in my several 
catalogues, I trust the micrometrical work of that 
atest of all observers in this field, Baron 
bowski, will soon be given to the public. 
Nearly all of the first three or four hundred stars 
found by me were systematically measured b 
Dembowski, on three or more nights each, thus 
iving a position of the highest attainable accuracy. 

y a fow of these observations were published by 
the author during his lifetime. 


Some others I have 
ven, from the mean results sent me by Dem- 
waki, in selected lists of stars furnished to various 
astronomical publications. As the observations of 
these new stars comprise, altogether, not less than 
two thousand measures, the importance of this 
publication will be obvious. It has been under- 
stood that the long series of double-star measures 
made by this observer during the last twenty years, 
and printed from time to time, principally in the 
Astronomische Nachrichten, wouid be collected and 
arranged under the supervisiou of Schiaparelli, of 
the Saa Observatory of Milun. Itis to bo hoped 
this publication will not be much lounger delayed. 
Other measures of stars, selected from the same 
catalogues, have been made by O. Struve, and will, 
doubtless, be given in the next volume of the 
Pulkowa observations. 

Of some of the pairs observed by Mr. Perry, I am 
able to give othcr measures, which are probably 
not generally known :— 


NN 


68 1631 179 187521 De 1 night. 
74 3195 143 187600 De 5 „ 
75 343 120 187544 De 1 „ 
159 3170 137 1878-69 Do 1 „. 
B 277 1993 0:59 1879-46 B Loy 4; 
3 38. 2306 148 1877-04 De 3 „ 
B 382 2101 1:09 1881-70 B 3 „ 
353°8 2701 1881.70 B 3 „ 
Ox 533 329-2 10:59 187818 8 4 „ 
3259 10°93 1880-43 3 5 „ 
324-2 1127 185144 B 3 „ 


The early obecrvations, 1872-76, of some of the 
stars mentioned by Mr. Perry, and credited to me, 
B 68, 69, 74, 75, &c., are only estimates of the 
angles and distances, and not measures. 

F. R. C. S.“ (letter 20542, p. 66), will turn to 
the Washington Observations, Vol. XXIV., 1877, 
P: 128, he will find careful micrometrical measures, 

y Prof. Hall, of all the stars ncur the annular 
nebula in Lyra, within the reach of the 26in. 
refractor. om these measures an accurate 
dia can be easily plotted in a few minutes. 

e last pair but one mentioned by M. Gaudi- 
bert (letter 20190, p. 37), is evidently identical 
with a pair 1 89 0 by Bird, though the distance 
is much underrated. George Hunt has given a 
complete history of this pair in the Obsercatury for 


August, 1881. 
Chicago, Oct. 5th. S. W. Burnham. 


JUPITER ‘‘SQUARE-SHOULDERED..”’ 


20561.) —IT may interest“ F. R. A. S.““ to hear 
tn! I Jupiter distinctly square-shouldered on 
the 21 t. for half un hour, about 9 o'clock p.m. I 
vie „,. %% for the re-appearance of Sat. I. when 
Je „„ irregularity of shape. Strange to say, 
n ony. the plinet was the ordinary shape, but on 
Di yeer was the shape mentioned. Look- 
ny Pe ivan after on interval of about half an 


| ee coo ite enlinary upp arance. The 
Pitre war thro cob ner at right angles to the 
Leor seu but wore , osa „f revolution. I have 
„* osu ‘i orial hape before, although 


often observed Jupiter at as low an altitude. Can 
it be an atmospheric effect? If so, why is the flat- 
ness not el to the horizon? Sat. I. was neatly 
dichotomised by Jupiter as it reap from 


| occultation. Power 88 on my fine 2in. Stewart 


refractor ; definition good. 


Ventnor. C. J. R. 


SATURN’S SATELLITES. 


[20662.)—As we have not been favoured this 
season with a continuation of Mr. Marth’s ad- 
mirable ephemerides of Saturn’s satellites, I have 
calculated for myself their propane longitudes, 
using the data supplied by Mr. Marth’s tables; 
and as no one has as yet furnished a reply to Mr. 
Smart (letter 20497), I send extracts from my list of 
longitudes for his guidance. They are calculated for 
10 o’clock p.m., and have hitherto been found 
closely correct. 


Enc. Te. Di. Rh. 
1882. o 8 ° 6 
Sept. ...... 1463 3597 156:5 16035 
Oct. 3 ...... 107:3 319:5 141:4 30-0 
Nov. 2. 68:3 2793 126:3 259-65 
Dec. 1 ... 29-3 239-1 111-2 129:3 
1883. 
Jan. . 350°3 198:9 96:1 358 ·95 
The positions for intermediate days may be found 


by adding the daily heliocentric motions— 


En. Te. Di. Rh. 
262-7 19066 131-5 79˙66 

The hourly motions are, respectively— 
10˙9 7˙9 5˙5 3˙3 

The following are the major and minor axes of 

the apparent ellipses in terms of Saturn’s equa- 
torial diameter— 
Major Minor. 

Ring 1:0 
Mimas........ .. 8'13 1°35 
Enceladus ...... 4:02 1:75 
Tethys.......... 4°98 2°16 
Dione ......... . 637 2°77 
Rhea eee „„ „ „ „ 5:90 3°88 


I observed all these four eatellites last night in 
their determined places. Enceladus was very faint ; 
it was, however, well placed near western clonga- 


tion. 
Hatherley Villa, Woodbridge, Oct. 21. 
0 


SOLAR PHYSICS. 


120663. —80 much has been eiid and written 
lately respecting solar physics, that I am tempted 
to offer you views on the subject which I have 
entertained for several years, on the physics of the 
universe. ; 

They may be deemed crude by some, and per- 
haps they are; nevertheless, they appear to me 
simpler and more reusonable than theories which 
have been recently enunciated, and I think no harm 
can be done by ventilating them. 

Well, then, in my opinion, space, interplanetary 
and interstellar, is occupied by highly-attenuated 
gases uud watery vapour—exactly of the same com- 
position as the earth’s atmosphere; and I think it 
is fairly reasonable to think that it is so. inasmuch 
as it is generally accepted that the enrth's atmo- 
sphere gradually thins out in the higher regions 
until lost in space. 

I further think that the atmosphere of our carth 
is so much interplanetary guses (or ether) heaped 
up around it by displacement—that is, the earth, 
in its motion through space around the sun, dis- 
places so much interplanetary gases (or ether) con- 
stituting our atmosphere. 

If the whole of our atmosphere could be made to 
occupy the space filled by the carth, and equally 
diffused throughout it, it would be attenuated more 
than 250 times. 

Again, a large portion of the interplanctary gases 
(or ether), by the motion of the earth, is pushed 
spaceward, and only a small portion of each indi- 
vidual displacement is heaped up on the surface of 
the earth. 

From this cause, and the exceedingly slow motion 
of the earth per se, which is not eight times its own 
diameter per honr, it would take some timo to heap 
up so much interplanetary gases as to be equal to 
the bulk of our atmosphere. 

From this it will uppear that the earth’s atmo- 
sphere is continually Put slowly being renewed, 
portions flying off, and fresh portions added to it by 
the earth’s progress through space. 

Of course, the same process is going on in the 
other planets of the solar system, and as iu them, so 
also in the stellar system of the nuiverse. 

If we take the ecarth’s atmosphere as a standard 
of pressure, which is 14°7lb. per square inch, we 
can easily determine the pressure of the atmosphere 
of the different planetary bodies in the solar 
system; as examples, I will take the moon and the 
zun. 

Taking the relative sizes of the moon and the 


earth, we stall find the moon will have an atmo- 


sphere with a ure of 4 ounces on the square 
inch, while the’ ense size of the sun will give it 
an atmosphere having a pressure of 30, O000lb. upon 
N square inch of its surface, a sufti- 
cient to produce the most intense heat and light. It 
would tallow from this that the immense size of the 
sun and its motion through space, slow though it 
be per se, are the two t factors in the uc- 
tion of its heat and light ; so that as fast as the sun 
radiates its heat and light into space, it is acquiring 
it equally as rapidly, in consequence of its immense 
size and motion through space. 
The planets in the solar system, the sun, and all 
the ste bodies are doubtless radiometers, set in 
motion by the action of light emanating from their 
various centres. B. G. S. 


THE SIMPLEST WAY OF USING AN 
EQUATOREAL. 


5 a few words about the method of 
„A. S. L.“ in using an equatoreal. If the observer 
were stationed at the centre of the earth, it would 
be right enough; but when applied ut the surface it 
fails altogether. pRO the telescope to be used 
for the purpose of finding an otherwise invisible 
object, and suppose by tha meansit is placed in the 
centre of the tield. a very short tiff it dis- 
appears, owing to the earth's rotation; and what is 
to be done then? Recourse must then be had to 
the known star, and the same sort of proces 
repeated for every other object. It a to me 
this would be exceedingly tedious. The earth's 
rotation is uniform, and the hour-angle increases at 
the same rate as an ordinary watch goes, within ten 
seconds an hour. Therefore, following the watch, 
we keep the star in ition. This, then, is an 
infinitely simpler and safer plan which Mr. Pearwn 


advocates. 
Oct. 17th. An Amateur. 
NEWTONIAN FLATS. — TO MR. 


BRASHEAR. 


[20665.]—I am very glad to see that Mr. 
Brashear has given us another of his very interest- 
ing letters (20623), and I can assure Mr. B. that I 
am not at all displeased with his straightforward 
criticism. He is so much a worker aud so great 
an enthusiast taat I should like to shake hands 
with him. 

Now, with regard to my irreverence in calling 
the colour-test mechanical, Mr. Brashear rather 
mistakes me: the fest is, to my mind, mechanical; 
the beautiful phenomenon, known as Newtea's 
rings, is another mutter. I should, indeed, be 3 
veritable Goth to call that wonderful effect aup. 
thing but optical. But that its use as a test for 
flat surfaces is any advantage over the purely 
optical test I use, I am not yet able to admit. 
have refrained from singling out any 
finns in all my correspon liice, and am sorry Mr. 
B. should name any. Good wine n no 
bush.” I will here state that firms with whom I 
have been engaged have a reputation equal to any 
on the other side of the Atlantic ; and as to pnm 
surfaces, I have had that department in 
charge, and have, for years, given almost un- 
divided attention to flat work, and have personally 
developed a system that for results is yet unsur- 
passed. In fact, a battery of prisms with ‘ow. 
surfaces, lately constructed by my own hands 
throughout, has been pronounced by one of the 
most eminent spectroscopists us the finest iu 
world.’ Do not let us puff: let ns write without 
our readers having a chance of calling us inte 
—the world is so censorious. 

A word about rock-salt lenses and prisms. I feel 
sure that the success of the Messrs. Clark is. w 
some measure—nay, in great measure—due to the 
climate enjoyed by our cousins ‘ across the pond. 
A surface on rock-salt will not stand many days m 
onr climate with the greatest care, owing 10 
humidity, which soon eats into the salt. Thus, I 
do not blame tlie eminent London optician” fer 
declining a job that would certainly spoil before 
reached its journey's end. I think Mr. Brashear 
admit that the system he describes of smoothing au’ 
polishing his flats is not quite new: it is as old as 
the Dollonds, and no worse for that. 

The condemnatory remarks Mr. Brashear makes 
use of, about working na dise and cutting 
it in half, as I have described for the benefit 
of the amateur, I feel sure will be modified con- 
siderably when that gentleman forgives TY 
irreverence aud tries the method. Iam aware 
if glass is used tun thin, there is a dange? 
springing it in cutting up, but that is only when 
great pressure is used in breaking off. 1 
smart blow ou the back of the disc, in line witht 
diamond-cut, und can assure Mr. B. that a 10m. 
disc can be cut nav, is cut, without disturbing a 
surtace at all. Will Mr. B. assert that 3 
strain is put on in separating a dise, than u 
in chipping his octagonal pieces into shape W fs 
shanks; which, I take it he does, or gives hime 
lot of unnecessary tronble to grind them into shape 
Again, I assert that two parts of the eme ÿ 
worked to stund the colour- test —i.o., to 0, 


t 


O 
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small, one colour all over, and if large, the parallel 
hands he describes, would, and dows, prove, a flat 
good enough for anything, as far as the colour- 
test can. Our friend, too, has ignored the statement 
in my letter, that I should then try the flat with a 
god o.g. (We can make good o.g. 's in England 
too.) This is ont of the reach of most amateurs, or I 
question whether they would bother about 
specula. Thus, I gave whut I know to be as good 
a system as can be placed in the amateur worker's 
hands, according to my light. I hope Mr. B. will 
give usa better, and that he will describe his flat 
ging,“ when he writes again. I am sure he will 
take my criticism in the sune spirit us I do his, and 
I am sure the efforts of both,. aud all of us, will be 
advantageous to the whole of us.: 
Prismatique. 


— m a 


THE SPECTROSCOPE, AND ITS APPLI- 
CATION TO CELESTIAL AND TERRES- 
TRIAL OBJECTS. 


(20666.]—Ir may be as well to place on record 
what has been achieved with this instrument by an 
‘amateur, whose only information on the subject 
has been derived from current literature, but who 
has learnt more by practice than could possibly 
have been taught in theory. The instrument em- 
ployed is a -prism direct-vision spectroscope, mp- 
plied by Cooke and Sons, of York, and adapted to 
a din. aperture telescope, also of their construction. 
Aud first for the sun. The focal length of the 
object-glasa being 5 ü., the slit of the spectro- 
scope is pluced very approximately at that distance 
from it. A small lee with a diagonal eye- 
piece, for convenience of posture, is employed, and a 
small mirror is attached outside the telescope 
to reflect the sun’s imuge ou the slit, so as to have 
the advantage of seeing this iinage in reference to 
its position as regards the slit. Ou looking through 
the telescope there are seen two spectra—one bright, 
and caused directly by the sun; the other faint, 
and caused by the bright atmosphere which sur- 
rounds it. These are separated by a straight line, 
and it is of the essence of the method that this line 
be most accurately focussed, The three vivid lines 
brought into existence by the various prominences 
in the sun's chromosphere are then plainly discernible 
—one at C, another ucar D, and another at F—both 
when the slit is placed as a taugeut, and also when 
it is pluced as a radius to the round image of the 
sun. 

If the slit be suddenly opened, the forms of these 
Prominences become visible; or rather, a section of 
them, cuused by the two parallel lines. 

Next for the stars. We now have to remove the 
shit, aud to use a cylindrical lens. To find where it 
is to be placed, let the telescope, with this lens in- 
serted, be directed to the sun, and focussed until the 
oblong image thereof attains its maximum brightness 
and definition on a card placed in the position of the 
slit. It will be found that the axis of the lens is now 
parallel to the axis of the slit before it was removed, 
the brass tube, having been marked, in order 
that everything may be reproduced. On applying 
the whole to a first-magmtude star, its spectrum 
can be now perceived through the small attached 
telescope. In this way Sirius and Vega can be seen 
to have three black lines, and Betelgeux a series of 
bea utitully-fluted markings iu their spectra. 

Lastly, for terrestrial flames. These may be varied 
indefinitely by introducing a platinum spoon con- 
taining the materials into a common gus- burner and 
viewing the spectra by direct vision. 

James Pearson, M.A., F. R. A. S. 

Fleetwood Vicarage, Oct. 17. 


ELECTRICAL MEASUREMENTS. 

(20667.)—Mr. SpracurE shows by his article on 
p- 125 80 great an advance on the position he took 
up when he and I discussed his articles on Electro- 
motive Force, Resistauce, and Current,” in Vols. 
XXIX. and XXX., that it is really a great pity 
that he should repeat some of the erroneous state- 
ments I then contested, and lessen the value of his 
teaching by the looseness and inaccuracy of his 
wording. know from experience how obscurely 
the system of ubsolute measurement is explained 
even by the best authorities ; but, surely, uf any- 
thing should be precise and accurate, it should 
the explanation of the system of measurement, which 
is the basis of the modern science of electricity. 
** Milverton's’’ letters, which I reply to separately, 
and J. D.’s*’ query on page 171, ure sufficient evi- 
dence of the waste of time caused by the want of 
lucidity aud accuracy of which I complain. 

The first thing I have to note in Mr. Sprague's 
article is the loose manner in which the force of 
gravity is dealt with. He uppears to consider g 
impartially to be now the force of gravity, and now 
the velocity imparted by the force. The fact is, g 
is an expression ueither for a force nor for a 
velocity, but for the acceleration (velocity imparted 
per second) due to the force of gravity. Secondly, 
Mr. Sprague speaks of the force of gravity us an 
invariable force, and even says that in England it 
is equal to 951 dynes. True, he states that it varies 
according to the distance from the centre of the 
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mass of the earth; but he nowhere mentions the 
fact that even at the same point it varies strictly in 
the direct ratio of the mass on which it acts. In 
fact, the force of gravity is proportional to both 
the mass acted on and the ee produced 
therein, and it is measured as equal to their product 
—that is, to mg. Thus, the force of gravity 
acting on one gramme (mass) will be 981 dynes, 
but the force acting on 100 grammes will be 98,100 
dynes. It is just this very proportionality of the 
force of gravity to the mass it acts on which causes 
the acceleration g to be identical whatever be the 
mass. Hence, we may look on g as being the in- 
tensity of the force of gruvity per mass acted on, or 
per unit mass’’; but in no case is 7 an expression 
either for the force itself or for a velocity. 

Another loose starement is the one which has 
puzzled J. D.,“ query 45330, e 171. The 
uncertainty is in the ditto,” as 4. P. supposes. 
It really refers to au intermediate unit, that of ac- 
celeration, LT—?, which “Sigma” has left out. 
The erg, the unit of energy and work, would then 
read thus:—‘'The energy acquired, in moving 
through one centimetre, by one gramme (mass) 
acted on by a force adding one centimetre per 
second velocity in each second.“ But the second 
explanation of the erg, in Sigma's article, which 
satisfies J. D.,’’ is scarcely more fortunate, for 
in the first place the ‘13,825 centigramme metres“ 
is evidently a slip of the pen for 13,825 centi- 
metre grammes; and, in the second place, neither the 
one unit nor the other belongs to the C.G.S. 
system at all, but is just as much a gravitation unit 
us the gramme-metro itself. In all these units the 
gramme is taken as a weight; but as expluined 
elsewhere to Milverton,” the C.G.S. system in- 
cludes only those units which are based on the 
gramme as the unit of mass, on the centimetre, and 
on the second. 

The next erroneous statement of Mr. Sprague's 
I feel somewhat hopeless about, having contested 
it before, and as it now appears, without any suc- 
cess. The statement I refer to is that energy or 
work varies as the square of the force.“ It really 
is incomprehensible to me how Sigma ” can make 
u statement like this, utterly contrary to received 
ideas, and make no attempt to prove it. Possibly 
it arises from an imperfect differentiation in his 
mind between the ideas of force and velocity, such 
as I have already noticed in the case of gravitation. 
But the very peculiurity in the absolute system of 
measurement when passing from one set of funda- 
mental units to another, to explain which he now 
again makes the statement, will itself supply the 
refutation. For, though one M.G.S. unit of energy 
is equal to 10.000 C.G.S. units of energy, While one 
M.G.S. unit of force is only equal to 100 C.G.S. 
units of force ; the actual physical force and the 
actual physical energy remain exactly the same as 
they were, however we may express their quantity 
or degree. And as energy is equal to force by 
length, if we take the same force, and the same 
length, our energy will be just the same, iu what- 
ever way it inay be expressed: thus, 

1 M.G.S. force- unit x 1 metre = 1 M.G.S. energy- 
unit, 


and 
100 C.G.S. ditto x 100 centimetres 10,000 
C.G.S. ditto. 
But, if we take the C.G.S. units themselves, 
l C.G.S. force-unit x l centimetre = 1 C.G.S. 
energy-unit. 
And as 1 M.G.S. force-unit equals 100 C.G.S. 
force-units, while 1 M.G.S. energy-unit equals 
10,000 G. C. S. energy- units, I suppose Sigma 
would say that the last equation proves his case. 
Is it possible that he overlooks that, of the two 
factors of the energy, he has reduced not only the 
force 100-fold, but also the distance 100-fold as 
well? Of course, if we reduce buth factors 100- 
fold we shall reduce their product 10,000-fold, but 
that is no justification for stating that energy varies 
as the square of the force! A moment's considera- 
tion will show that if we take u times the force, 
acting through the sume distance, we shall simply 
get n times the energy and not a? tunes, as 
Sigma“ would have us believe. 

There are other debateable poiuts in Mr. Sprague’s 
article, but I only wish to contest those which 
might do positive harm if left unnoticed, and I 
hope that his next article will show that I have not 
written this in vain. H. G. Moberly. 


THE ELECTRO-DYNAMIO UNIT OF 
. POWER. 


20668. — MILVERTON ” (letter 20628, p. 139) is 
still so befogged that to thoroughly explain 
his difficulties would take up more space than [can 
venture to ask for. I can only hope that an indi- 
cation of the chief points where he has goue astray, 
and further study of my letter, p. 114. of 
„Tl. B. A. 's, p. 139, and of Mr. Sprague’s timely 
article, p. 125, may assist Milverton.” 

In the first place, C.G. does not mean one gramme 
raised one centimetre, nor does C.G.S. mean ouo 
gramme raised one ccutimetre in one second. The 
term C.G. does not exist, and the term C.G.S. is 
far more general in its application than Mil- 
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verton” fancies. It is a generic term applying 
eyually to all the distinct units belouging to the 
system which is based on the centimetre, gramme 
(mass), and second, as the fundamental units of 
length, mass, and time respectively. Thus a sur- 
face of one square centimetre, a velocity of one 
centimetre per second, the momentum of a gramme 
(mass) possessing that velocity, the force which 
produces that momentum is one second, &o., &e., 
are all C.G.S. units. 

“ Milverton's’? gramme raised one centimetre, 
and gramme raised one centimetre in one second, 
are not C.G.S. units at all, and they are neither 
systematic nor absolute, for his gramme is the 


* 


gramme weight. variuble even at different points of 


the earth’s surface, and depending wholly on tho 
relative position of two or more masses, 

In puragraphs 3 and 4 of his letter (where, by 
the way, lol is evidently a misprint for 107, as 107 
in LI. B. A.’s"’ letter is for the same) ‘‘ Milver- 
ton’s’’ equations represent the value of gravita- 
tional units on the lett, in C.G.S. units on the right, 
and if he will retrace his steps, recollecting that g 
is 9:81 metres per secoud of velocity added per 
second, he will find that the unit iu the value found 
for the French horse-power is a C.G.S. unit; that 
is, that itis derived from the fundamental units one 
centimetre, one gramme (mass), and one second. 

The value so found would ccase to be expressed 
in C.G.S. units if it meant what Milverton ”” 
supposes. In fact, his ideas just want reversing. 
The pound or gramme in the gravitational set of 
units is the dynamical weight, but the pound or 

umme in the C. G. S. set of units is the statical 
muss. Nilverton“ appears to suppose that a 
foot-pound of energy is one pound (mass) raised 
one foot. Would the energy be the same if that 
pound (mass) were raised one-foot ou the surface 
of the moon? On the contrary, one foot-pouud 
means one pound weight raised one foot, or in other 
words, one pound muss raised oue foot against the 
Jorce of gravity. 

I hope that these explanations will put“ Milver- 
ton"? on the right track, but that if he wants any 
further explanation he will not hesitate to say so. 

H. G. Moberly. 


THE ELECTRIC LAUNCH. 


Cae scems somewhat premature to 
judge the merits of the /ectriecty from the 
siugle experiment quoted by your correspondent 
E. F. X.,“ letter 20627, and, indeed, the chief 
disadvantage meutioned by Mr. Moy seems to be 
the great weight of the storage cells. Now I find 
that the 45 Sellon-Volckmar cells measure 71in. 
hich, by 91 by 8lin. each, and the total weight is 
about 2.700 lb., which may outweigh a boiler and 
coal bunkers of the vessel’s calibre; but then the 
cells have the advantage of easy stowage, being of 
small size, and it being of no consequence where 
they are situated in the vessel, being in this case 
stowed under the seats; whereas a boiler, with its 
attendant bunkers, and necessary room to swing a 
shovel, must occupy one fixed place. 

Now that Mr. Reckenzaun, who originated and 
carried out this system of electric propulsion, has 
gone so far successfully, there is no doubt that the 
scientific men of the day, who are intent upon the 
most economical storage of electricity, wul make 
lightness and portability a special objcct, as well as 
general efficiency. It is evident that lead will 
have to be discarded in the construction of such a 
cell, however. 

I learn that a “special propeller is being con- 
structed to be driven direct from the motors at a 
high speed.” Should this answer, there will be no 
necessity for the counter-shaft and belting that 
exists at present, and the whole apparatus be under 
the cabin-floor, comparing favourably with the 
steam-engine of the usual launch type in this 
respect, and also that it does not require the atten- 
tion of the latter, and therefore the centre of the 
boat above the motors could be used as a cabin, 
and no sign of a propelling power visible, save the 
lever of Addymair’s friction clutch,” the ampèro 
metres, commutator handle, and reversing gear. 

Another advantage that this method of propul- 
sion possesses over the ordinary steam launch, is 
that the power is always there when the cells are 
charged, no matter when it is wanted: there is no 
banking up of tires, soot, and smoke, nor danger of 
explosion trom carelessness of attendant. f 

Taking the tugs that ply up and down the river, 
for au example, they are full of machinery and 
coal, yet have to carry ballast, and as the coal is 
consumed, and the vessel lightened, her towing 
power decreases alyo, Whereas the storage battery 
could take the place of ballast and coal, the extra 
weight compensating for the former, and having 
the advantage of the latter in being constant 
whether charged or exhausted. If ever (aud I don't 
see why they should not) electric tugs replace the 
steam ones, the companies owning them will have 
power stations on the river bauk, with buoyed cables 
12 transmission of current, and I have no doubt 
that it would be cheaper to maintain a large cugine 
in such a station to transmit its energy, even though 
the loss be 30 per ceut. in storage, than the present 
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system of towing, which necessitates long periods | HOME AND GARDEN CARPENTERING. | if possible, line it out, and put your 
II 


of waiting, durmg which steam must be kept up, 
employing labour and using coal, while the elec- 
tricity, according to Mr. Reckenzaun’s system, 
remains latent in the cells. Fred. Walker. 


NOTES ON DYNAMO-MACHINES. 


20670.] IN letter 20645 Mr. Evershed opens up 
a question which for some time I have been on the 

int of noticing myself, my delay being owing to a 

esire I had not to trench upon anything “E.” 

might have to say further on this point. 

The remarks I have to make refer more particu- 
larly to the Gramme machine than to the Siemens. 

In determining the characteristic curve of the 
Gramme machine, it will be found that the curve is 
not one of rapid rise at first, followed by a slower 
rise, continued indefinitely ; but consists of a rapid 
rise to a maximum, after which it commences to 
fall off. 

Fig. 1 shows this phically. ADB is the 
theoretical curve, ADC is what is practically ob- 
tained. Now this result has nothing to do with the 


e 


CURRENT, 4 


delay in magnetising the iron ring, neither is it 
due to the other cause of retardation, which Mr. 
Evershed omits to mention—viz., the self-induction 
of the coils. In proof of this, I give the fact that 
this falling off is independent of the speed, and 
occurs in the curves of all speeds; it can be caused 
by nothing but the field due to the coils carrying 
the current. Let us trace the action. 

Fig. 2 gives a diagrammatic view of the two field- 
magnets, NS; the ring, CD; and let us take a 
single coil and trace it round. Let us forget all 
about the field-magnets, and consider the two poles 
in the ring. (I may remark that this method of 
treatment gives precisely similar results to con- 
sidering the field due to the two magnets.) As the 
ring leaves the N pole at D, a current will be 
induced in the direction shown by the arrows, till it 
comes to the neutral line AB. Here the direction 
will reverse, and during all the motion from A to B 
will be as shown; at A the second reversal takes 
place. Thus it will be seen, on consideration, that 
all the currents flowing off at the brushes at A B 
will produce poles Ni at B, and Si at A. 

Now, the true neutral point of the machine, due 
to these two sets of poles, if they are of equal 
strength, is B? A’. 

The right position, then, for the brushes, depends 
on the tive strengths of the poles N S and N, SI. 
When the current becomes large, the poles N, Sy at 


AB become, perhaps, nearly as strong as NS at 
C D, so that although for a weak current little lead 


is required to be given to the brushes, when the 
current is increased, more lead must be given ; 
otherwise the effect of the machine is weakened, as 
shown in Fig. I, by the curve ADC. The very fact 
of giving the Fulle more lead will take the poles 
at AB further round still; but a point wil be 
reached when these effects are balanced. 

Instead of thus treating the subject, I might 
have given sketches somewhat like those given by 
S. Evershed, showing the displacement of the field; 
but I believe the former is somewhat simpler in 
considering the Gramme machine. 

With regard to the lead given to the brushes, we 
must be careful not to be deceived by the position 
on the machine from a superficial observation ; for 
in some machines the position of the commutator 
does not correspond to that of the coils, the commu- 
tator being turned bodily through a certain angle. 
This, I believe, is the case with the Siemens, and 
certain! uy is with the Edison. 

I shall be glad to hear what others have to say on 
this subject. LI. B. A. 


LOOPED FIGURES BY GEARING.” 
(20671.]|—-W nen working one day at a lathe I 
then had fitted as described, a Cambridge wrangler 
called and suggested that a true cusp would not be 
formed ; but as he watched he saw the loop develop 
under his eyes. I offered to lend a few engravings 
of blocks, and will, with pleasure, send F. A. M.” 
some with loops not at centre. I quite see the 
point referred to—viz., that out of the two motions, 
rocking and circular waves alone would result ; but 
does not something depend on the position of the 
fixed tool, whether on the near side of centre, at 
the centre, or beyond it? The fact of loops being 
produced is undeniable, as F. A. M.” will see. 1 
wish I could repeat the blocks ; but, luckily, I have 
engravings of several. I can guarantee that only 
the geared rose-enginme was used in producing 
these. O. J. L. 


20672. Nov it is required to build a shed for 
bicycle, tricycle, garden-tool house, or for donkey, 
goat, rabbits, or fowls, &c., kc. The scantling is 
very similar to the garden fencing before given, 
and my idea is to do with as little labour and 
timber as possible, and as few tools. The follow- 
ing will be absolutely necessary, however : hammer, 
saw, screw-driver, gimlet, bradawl, and a spoke- 
shave. These, if not at hand, will not be a very 
expensive kit, and with instructions how to make, 
one little tool will be all that is required. An axe 
or wood-chopper certainly would be handy; no 
pene is required—it is labour in vain. Wood takes 
the 
weather better rough from the suw than if planed. 
The rectangular figure Fig. 1, with the lumps in 


the angle, we will suppose to be the ground-plan 
fora shed for stowing away a bicycle and tricycle 
16ft. long, 6ft. wide, 6ft. 6in. high in front, 7ft. 6in. 
at back,—that is, a lean-to with a fall of 1 in 6 for 
the roof to throw off the wet. First, you will re- 
quire 8 piles of yellow deal, pine, or white stuff, 
section 4 in. by 3in., 2ft. bin. long; four of them 
will want a cheek taken off one long side and one 
short side for Gin. down, so that it leaves a zin. 
shoulder (see A and Ax). The other four will 
require a shoulder similar on the broad side, and a 
mortise right across (see B and Bx). These are 
the piles, that are to be made hot and treated 
to a coat of tar, and when you have chosen 
a rising ground, upon which you should build 


reserving medium better, and stands the. 


iles in, 
the shoulders level with the ground. or one 
I constructed I drove a long stake in first, 
and wriggled it about, and then drove my piles in, 
marked them off level, and cut the shoulder: 
when in the ground—rather awkward I admit, but 
better than digging ground up and putting them in, 
as they are not so apt to settle down. If you do 
dig holes for them do not point them, but prepare 
some elm lin. thick, Gin. wide, and 12in. long, and 
central on the butt-end at the bottom with a 
couple or three of Ain. spike nails, which will 
answer all purposes. C, which relates to all four 
corners (the uprights) is made of inch stuff, one 
board cut diagonal, as recommended in the letter 
on garden fence making, the corner posts L shape. 
D is made the same, with one board and the piece 
nailed down upon the centre, making these four posts 
T-shaped, and, instead of mortising, pieces are 
notched out before nailing them up; and when put 
together a mortise is formed for the rails to nail 
your weather boarding to (sce posts 1 and 2); 
3 and 4 are sections of the same; 6, 7,8, 9, 10, and 
11 show the holes, pieces notched out, which, when 
put together, form the same mortise. When the 
rails are put through it forms a bond top and 
bottom. for a workshop it forms a fillet that 
carries the floor, or, more properly speaking, a 
joist outside and in, and a sleeper shown at E 
carries two more joists, and it may be boarded trans- 
versely; and when the floor is once laid it may 
be en up in one piece and relaid, that 
is, if you want to cart it away. The sleeper 
is shown again at 5. A mortise is cut at 
each end, so that it fits upon the web of the 
post and rests upon the piles. There are notches 
cutin these again, and the joist being inch stuff 
Gin. deep, is joggled into them for about 2in. This, 
you will understand, is taking the length from 16fît. 

uttens. The affair would stand very well oft. 
between uprights ; the sleepers, 24in. by 3in. Fig. 2 
is, to a certain extent, a section and elevation m 
the centre bay, as we may term it; 1 and 2 are the 

sts or uprights; 3 is the rafters, lin. by 6m. 
deep; 4, 5, and 6, battens for roof boarding, shown 
at 7; 8 shows how the rafters and bond-rail is 
joggled into the posts; 10 is a batten, which is 
shown at 4, with a strong hening wale nailed on, 
but a piece can be sprung in and nailed as shown 
at 10; 11 is the way to lay the boarding upon the 
battens, the fillets upon the 1 are only nailed 
upon one side, the other is left for shrinking ; 12is 
the way the window-sill is put in; 15 is the 
window-eave or drip-board ; 14 is section of sash- 
bars, only vertical. The glass is put in jump jomt. 
The joints can first be payed over with white-lead 
and oil. 9 shows the way other bars are mortise 
in the top and notched into the bottom, driven in 
tight and skew-nailed; 15 is the erection with a 
batten door hung to open out, hung with cross 
Garnett hinges. The rafters are cut to an angle iu 
the front to form a backing to carry a V-gutter, 
which can be fixed with nails through the back of 
the same into rafters. When you get the frame up 
and the roof on, you can fill in the sides by nailing 
light boarding upon the battens, or bond 
from top to bottom. This is a building tha 
you may readily strike and cart away with you or 
make firewood of. You can knock it off the piles 
and re-erect it in a very little time. Oue I erected 
for a workshop, I have been given tô understand, 
has had the roof removed and been converted into 
a greenhouse. Screws are very — 1 and you 
will require very few. If put in with lard, you 
may draw them from posts, boards, &c., &e., and 
from the foot of posts and piles, which will make it 
better for removal. Spruce batten is the chea 
material, and very durable if it is well dressed w 
put together. I thinned my compost with n 
oil, as it was cheaper aud went farther. The 
or fillets upon the joints of roof should be put om 
with a strip of old calico sheeting or canvas, as 
when it overlaps the other end the tar composition 
is absorbed by it like a sponge and makes it tight. 
The stuff for uprights should be 8in. by 2m., one- 
cut deep; the same for bond, joist, rafters, aud 
battens for roof. If to be floored, sleepers’ stuff 
6in. by 2}in.; one flat floor, boards Sin. . 
two cuts deep. Use rose nails, II in. by 2 fin.; 
for roof, lin., cut clasp, will do, If you 
with the piles, and make the posts as I have done 
in some instances 18in. longer, and nail a foot on 
them as shown at Fig. 4 and Fig. 5, the T- post a 
piece of lin. elm, l2in. by Gin,, and the corner 
post, L-shape, a piece lin. elm, Sin. square, you 
will require some 3in. or 3}in. rose nails—not many, 
as three in the T will do, and four im the L; the 
roof stuff, Sin. by 2lin., three cuts deep. 
portions, &c., I must defer until next letter. 

Jack of All Trades. 


SPECTACLES. 


[20673.]—I mave recently been going in for the 
subject of spectacles, and find many little things 
which, although very important, are u n 
the application of this simple optical contrivance. 
Now, I should like to see something from “ Pris- 
matique,” or any other practical’ optician, as te 
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what is done in the following cases :—Suppose an 
eye in which the cornea is thicker iu the ceutre than 
und the : also un eye in which the corneu is 
thicker around the edge than the centre. In both 
these cases, what devices have opticians for asver- 
taining thut such is the case; and how do they 
remedy them? 

Aguin, suppose the right eve is weaker than the 

left, or rice versé, would the optician give the 
patient an ordinary pair of spectacles’ If not, 
what steps does he take to discover such defects, and 
remedy them ? 
Ian afraid sufficient care is not given to the sub- 
ject of adapting spectacles to the eye; and that on 
this score there are many practices which are not only 
objectionable, but condemnable. 


don, W., Oct. 11. Henry Stooke. 


VEGETARIANISM. 

ea ete STOOKF and “ G. B. T.“ have both 
addressed you long and valuable letters on this 
subject. So far us the question itself is concerned 
Tam certainly of the opinion of the latter, anc 
regret the more that he anes oue fallacy unchal- 
leuged—nay, even confirms it. 

oth correspondents contend that animal food 
can not be eaten raw. 

Now, I can eat u piece of perfectly-fresh steak 
of really good quality raw, and enjoy it; I learnt 
to eat it so from a indy as fustidious with respect to 
food as any. 

I know, moreover, of a case in my own family 
where a man having long suffered much from a 
disease of the stomach, was ordered by the late 
Professor Oppolzer, of the Vicuna University 
(dead now some 15 years), to eat raw meat, espe- 
pecially veal and venison, bruised in a mortar. 

Moreover, millions of people delight in oysters, 
which are generally eaten raw. Raw eggs are also 
an article of diet which mauy consider a daiuty. 

Upton Park, October 22. Polyglott. 


BICYCLE HEAD. 


{20675.]—Many years ago, when first bicycles 
were introduced, we made a large number with a 
steel spring let into the head. This was in the age of 
wooden wheels, and the object aimed at was to 
Jessen the vibration, and we were quite satisfied 
with the results, as also were the riders. 

Thos. M. Bear. 

Britannia Works, Colchester. 


STEAM TRICYCLES. 


20676.] — TricycLes and bicycles have now 
been brought to such a state of perfection, that 
there seems almost nothing left to be desired. But 
some restless spirits want very much to alter this 
settled problem without reconstruction of the whole 
machine. 

These beautiful machines, as adapted to manual 
power, are quite inadaptable for steam-power. If 
steani-power is to be applied to common roads, an 
entirely new mode of construction is necessary. In 
Blackburn’s patent, No. 3838, 77, this fuct was 
judiciously recognised. When I wrote to you on 
this subject three yeursago, the edition of blue books 
were quickly sold off, and it has ever since becn out 
of print. But the patent is well worth perusing 
at the Patent Office library, as it contains some very 
ingenious ideas, which were well carricd out. The 
condenser appeared to act very well indeed, 
and the coil-boiler seemed to be the only weak point 
about it, as I told Mr. Blackburn at the time. 

ume this proved to be the case, as the patent 
5 void at the end of three years, on nonpay- 
ment of the £00 duty. This vehicle weighed cleveu 
hundredweight, and carried two persons comfort- 
ably ; the driving-gear was variable, and the liquid 
fuel arrangements were very efficient. The 155 
of the steam tricycle in your last issue (page 152) 
may be interesting to your readers. 

1871 I invented a new mode of applying D 
tubes to steam genorutors (No. 2762, ’71) and further 
e patents Nos. 2977, 75nd 1406,77). 
‘The latter patent contains forms of boilers almost 
identical with those shown on page 153, the differ- 
ence being the formation of the upper part, which 
is the idea of Mr. Storey, the designer and maker 
of the tricy¢le shown in the diagram. 

The method of burning liquid fuel is the invention 
of Mr. Kidd, who planned for me the arrangement 
shown, about the year 1875, when I was trying a 

rent many experiments in atronautics, &c., with 
Ar. Storey’s assistance. 

Mr. Storey applied for a patent for his boiler in 
1880 (No. 5236), but did not proceed with it. He, 
however, continues to manufacture them. Mr. 
Kidd's plan of burning liquid fuel was described 5 

ears afterwards in a provisional specification, No. 
2076, 80, and again with Storey’s boiler in No. 
4799, 80, and thereby, of course, rendering both the 
latter illegaland invalid. The mode of condensing 
by means of a water tank is very inferior to Black- 
burn's. If this tank is tilled with 601b. of water at 
60°, and the evaporation equal to 2lb. of water in 

3 minutes, the water in the tank would be raised 


(by tho latent heat of the steam) to boiling point in 
less thun 10 minutes, after which the tank would be 
useless, Whereas Blackburn’s condenser is continuous 
und much lighter. 

1 would advise any of your readers who may con- 
template putting steam to tricycles to abandon all 
idea of extreme lightuess, as a few pounds aro of 
no consequence when steam has to do the work, and 
strength is of great importance. Compressed air, 
springs, and electricity are not worth a moment's 
thought for motors, the necessary arrangements for 
compressing, winding up, aud replenishing being 
impracticable. Steam requires no reservoirs of 
S and can be got up anywhere by means of 

uel and water. 


21st Oct. Thomas Moy. 


THE JERKS IN RAILWAY TRAINS 
CAUSED BY CONTINUOUS BRAKES— 
TO “8. J.” 


{20677.]—To make this subject clear to your 
correspondent, I will divide the jerks” felt by 
passengers into two classes—Ist. That which takes 
place when a train is running and the brakes are 
opps: 2nd. That which is felt at the moment 
when the truain is coming, or has actually come, to 
rest. 

An instantancously-acting automatic brake has a 
store of power upon each vehicle ready for use at 
any moinent. It therefore follows that if the 
whole of this power be applied at the same instant, 
all the carriages will be brought to rest simul- 
taneously without any jerking between cach other, 
and without any compression of the buffers or 
dragging of the couplings. Passengers will hear 
the brake-blocks grinding upon the wheels, and 
feel that the speed of the train is being very quickly 
reduced, but without auy inconvenience to them- 
selves. 

We will now consider a slowly-acting non-auto- 
matic brake: it has no store of power upon each 
vehicle ready for action, but the power has to be 
conveyed to each carriage from geucrally the 
engine, but in some systems from the van. Here 
we have slowness of application in consequence of 
time lost in transmitting the power, an inferior 
“stop” as regards distance, and also violent jerks 
caused by the brukes being full on upon some 
vehicles and full off upon others. 

Take, as an example, an express train fitted with 
a brake under the control of the driver, and worked 
from the engine. The driver creates a vacuum or 
other power: the effect is, that instead of simul- 
taneous action throughout the train, the brake is 
first applied to the engine-wheels, then to the 
tender, next to the carriages one after another, 
unti at last. after many seconds (the time, of course, 
varylug with the length of the train), the brakes 
ure applied upon the rear van. A train running at 
60 miles un hour s over 88ft. per second, and 
the energy in such a train would be no less than 
120 foot-tons for each ton of the total weight of 
the train: bence it follows that when the brake is 
applied, the speed of the front portion of the train 
is suddenly reduced to about 50 or 55 miles an hour, 
at the same time that the rear portion is moving on 
ut the original speed of 60 miles an hour. ‘This 
action compresses all the buffer-springs, and in u 
long train the compression amounts to a total of 
many feet. 

Now when the brake begins to act on the rear 
vehicles one by one, the butfers rebouud and cause 
a violent jerk, which is not ouly disugreeable to the 
passengers, -but sometimes canses w-bars and 
couplings to be broken, in which case a non- 
automatic brake is at once rendered useless, and a 
collision between the two portions of the train is 
very likely to follow. 

Referring to the ‘‘ jerk ’’ which is felt at the 
moment when the train stops, the following is the 
explanation desired by your correspondent. When 
a train is running, and brakes are applied, cach 
carriage is subjected to a strain caused by inertia, 
equal to the weight of the carriage multiplied by 
the rate of retardation of the train. This strain 
equals in practice about one-tenth of the total 
weight ; it acts as a forward push applied to the 
centre of gravity of the vehicle, and changes the 
distribution of the weight on the wheels, the front 
pair being more loaded than usual, und the rear 
pair correspondingly less. 

Now it will be seen that this alteration in dis- 
tribution of weight must also affect the position of 
the vehicle: instead of running forward horizontally, 
it will be found that the front end of each carriage 
is much oer, and the rear end higher than its usual 
level. As soon as the train actually, or very nearly 
stops, the ris-cera of the carriage body is destroyed, 
in fact ceases to exist, and the vehicle at once 
assumes its normal position with equal weight upon 
the wheels. The sensation caused to passengers by 
carriages ‘‘ righting themselves,” as it is technically 
termed, ig very unpleasant. It can, however, be 
entirely avoided by arranging the brake-gear in 
such a way as to create a vertical force counter- 
acting the extra load thrown upon the front wheels 
by giving more pressure on the inside brake-blocks 


than upon the outside ones, and drivers should 
alwuys release the brakes at the last revolution of 
the wheels, in order to give the carmages time to 
assume their normal position gradually and im- 
perceptibly, without any jump or jerk at the 
moment of stopping. Your 5 men- 
tions that this “jerk is very marked” upon lines 
he names at Manchester; but if he were to travel 
in some of the stopping trains upon the Midland 
Railway fitted with modificutions of the Sanders and 
Bolitho vacuum brake, he would find that the jerks 
caused by it are much more severe than those given 
by Smith's vacuum brake upon the Manchester, 
Sheffield, and Lincolnshire Company's trains. 
“S.J.” tells us that, as a director of an Insurance 
Compuny, he finds that railway companies ivariably 
RUN that the passenger got out of the train before it 
stopped’ 

It is, unfortunately, a fact that many persons 
will get into, and out of, trains when in motion, but 
still much of the loss of life which follows cau 
easily be prevented by the 5 providing the 
carriages with continuous footboards, and having 
platforms of a proper height. It is, of course, 
well known that the companies do invariably 
state that the passenger got out when the train was 
in motion.” 

After an accident to a passenger, it is usual for a 
company’s official to see the porters and other ser- 
vants who were present, the result being that the 
servants well understand that they must all give 
the same account as that drawn up by their superior 
officer. 

Some time ago a case was brought under my 
notice in which a train had actually stopped, and a 
passenger in the act of getting out of a carriage 
was thrown down by the rebounding of the buffers 
in consequence of their having been compressed. 
The passenger was at once threatened with legal 

roceedings for getting out of a train in motion.” 
He however, knowing that he was in the right, 
and supported by the statements of fellow-pas- 
sengers, determined to take the necessary steps to 
defend himself. After considerable investigation 
the truth was obtained, that the train had wany 
stopped, nnd that the buffers then rebounded, 
causing the carriages to run back several feet. At 
first the company appeared inclined to say that 
the words truin in motion included not only 
usual running, but motion” in any direction, 
even if caused by rebounding after stopping. No 
doubt the company found that such a claim would 
not be upheld in a court of law, for nothing further 
was ever heard of the legal proceedings against 
this passenger. 

The next time S. J.“ has a similar case brought 
under his notice he will, perhaps, obtain valuable 
information by ascertaining if the train was running 
forwards and had not stopped: if the passenger 
was thrown down at the moment of stopping by 
the jerk of the carriage assuming its normal posi- 
tion; or, if after the train had actually stopped, 
the motion was the rebounding of the carriages. 

Clement E. Stretton. 

Leicester, October 21st. 


APPROXIMATE PERPETUAL MOTION 
OF A PENDULUM. 


[20678.]—As the subject of dynamical problems, 
&c., is now under discussion, perhaps a brief 
account of u self-driving pendulum which I . 
more than 10 years ago muy be of interest. It is 

rrhaps, unnecessary to say that I never went so 

ar as to construct u model, being well aware of the 
impossibility of perpetual motion in general, and 
seeing the fallacy of this particular case. However, 
I clum that it is as near au approach to perpetual 
motion as possible. The principle of the arrangement 
is based upon a statement of Sir E. Beckett’s, to the 
effect that a long and heavy pendulum requires no 
more power to maintain its vibration than a short 
and light one; moreover, it is well known that a 
well-made and heavy pendulum requires ouly a 
very small power to keep it vibrating when once 
started. Again, a long heavy pendulum will poescss 
more momentum (to use an almost obsolete term) 
than u lighter one. These facts beng fren: itis 
clear that if we can arrange the mechanism so that 
at certain short intervals the pendulum shall wind 
up the small weight (or spring) which drives the 
escapement, and we can largely increase the weight 
and length of the pendulum, and, therefore, its 
momentum, while the small driving-weight remains. 
the same ; then the more we increase the size of the 
udulum, the more power has it of winding up its 
deive weight, and the longer will it continue to 
work. The details were shortly as follows:—A 
long and heavy pendulum with un ordinary escape- 
ment driven, not by the ordinary train of wheels 
and pinions, but by one wheel and paon only. 
The wheel is connected to a small barrel with 
ratchet, &c., and a light cord with small 
weight attached is coiled ou the barrel. A small 
winch-handle is fixed to the barrel, and the whole 
is so arrauged that at intervals, say, of one minute, 
and at a moment when the pendulum is at one 
extreme of its arc, the winch-handle is shifted 
into the same plane as the pendulum-rod is in, and 
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coming in contact with it is driven through a small 
part of a revolution by the return stroke of the 
pendulum, thereby turning the barrel and winding 
up the weight to the necessary extent. Before the 
pendulum again comes back, the winch-handle has 
shifted out of its plane of vibration, and remains so 
till another minute has elapsed, when it again comes 
into contact with the pendulum, and the winding 
up is repeated. Of course, duriug the minute the 
winch-handle has performed a small part of a 
retrograde revolution. I will not occupy further 
space by showing why the arraugement would fail, 
the reasons will be obvious to persons having a 
knowledge of mechanical principles. However, it 
appears to me that if a certain sized pendulum 
under the above conditions continued to work for, 
say one hour, then, if we double the size,of the 

ndulum it would work for two hours, and 80 on. 

f course, to some extent this is due to the extra 
power exeited and stored in starting the larger 
pendulum trom a state of rest. 


Birmingham, October 21. Wm. Granger. 


HARDENING AND TEMPERING STEEL 
TOOLS. 


[20679.]—I am very glad to see this subject 
entered upon, and hope, with C.A.T.” that 
some of our practical correspondents will come for- 
ward and give us the benefit of their experience on 
tempering steel goods. I am quite aware that it is 
not so long since an article on this subject appeared 
in these pages, but the writer appeared to rely upon 
tempering by coloun aud it is just at this point 
where, with modern steel, the difficulties begin. 

The time was when I rather prided inyself on my 
skill in drawing down hardened steel to a tough- 
cutting edge; but it seems to me that since the in- 
troduction of the Bessemer process a medium 
temper is very hard to get, aud that tempering by 
colour is very uncertain in its results, excepting, 
perhaps, the * moral certainty ” that you will not 
got it the temper required. On this account I have 

ately placed more dependence on tempering direct 
from a red-heat by cooling in oil. 

Tempering in oil is uot, however, applicable 
unless upon a small scale; therefore, your corre- 
spondent’s idea that steel might preferably be 
‘hardened in water of different degrees of tempera- 
ture, is a good one, and reminds me that music- 
wire is tempered by being plunged at the red-heat 
into boiling-wuter, and that the makers claim, 
that by no other process not even by annealing in 
ashes—can they get the equable tough temper for 
which English music-wire is so celebrated. So 
satisfactory, indeed, is the temper, that skilled 
mechanicians are commonly in the habit of using 
it to make spiral springs, and I am informed by 
them that no other wire answers this purpose so 
well, as it rarely breaks, and, with fair treatment, 
never loses its elasticity. Watchmakers also, I 
believe, will not refuse a good word on behalf of 
music- wire. W. H. Davies. 


LEGAL REPLIES. 


20680.] — ACCIDENT COMPENSATION (48281).— 
This raises severul complex legal questions, and 
cannot be definitely auswered without fuller detuils 
of what actually happened. The case does uot 
come under the Bae Liability Act, and the 
difficulty as to making the owner of the van liable 
is that he was a stranger to the person injured, and 
there was uo privity between them. If, however, 


the carman asked the querist to help him, he may be 


taken us having done so on behalf of his employer. 
But, in any event, it will be for the plaintiff to show 
that the rope in question was intended to be used us 
it was, and was untit for its purpose by reason of 
the negligence, if uot to the N of the 
owners of the van. The fuct that it broke would 
not alane be sufficient proof, and unless the querist 
is prepared with some evidence upon this point, he 
had better not risk an action so legally doubt ul. 

DETENTION OF PROPERTY-—-CREDITOR (48282).— 
I do not see how any creditor can have a legal lien 
upon articles intrusted to his debtor to be repaired, 
and I should advise the querist to summon the 
creditor to the proper police-court for illegally de- 
taining his property, or he cau sue him in the 
county-court if he chooses; but the other process 
will be both cheaper and quicker, the summons 
only costing two shillings. 


FURNISHED HOUSE RENT - Boxes ({8283).—The 
safest und most strictly legel way to proceed in this 
case is for the querist to distram upon the boxes 
for the rent only that is actually due, giving up the 
other items of gas, K., and then, after giving 
notice of the condemnation, he can sell. But sceing 
that the tenant cousented to leave the boxes with 
him as a pledge for the whole emount, he may de- 
termine that contract by giving notice to hiin that 
he will sell thein within a certain time, sav a week, 
unless the sum be paid; and at the end of that 
time he could sell. This course would, I think, be 
practically as safe as the other, and as ihwould be 
less troublesome and expensive, it might ell be 
adopted. 


INFANT—ADMINISTRATION—ACCOUNT (48358).— 


This question is so confused that I cannot quite 
make out what has really happened. If the querist 
was entitled to a share of the intestate’s estate, the 
administrator had no right to keep it to satisfy any 
sort of counter-claim he might have. 
remedy is to sue the administrator for his legacy, if 
he knows the amount; or to tuke out a summons, 
either in the High Court, or in the proper county- 
court, if the estute be below £500, to compel the 
administrator to reuder an account of his dealings 


The qucrist’s 


with the assets. 
Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall. 


BOOTS AND SHOES.—TO “JACK OF ALL 


TRADES.” 


[20681 .]—Your correspondent seems to know all 
about shoe-making. Will he kindly endeavour to 
answer me two questions? First, What is the 
difference in the present day between the shoes 
and boots which you purchase, either ready-made 
or to order, at any Loudon shop, or at ordinary 
shops in any large town, and those which—appa- 
rently the same in make—you may get now and 
then at smaller shops at from one-fourth to one- 
third of the pricey It seems to me that boots aud 
shoes are nowadays among the most expensive of 
all goods. Ihave to pay from thirty shillings to 
two and a half guineas for shoes from West-end 
makers. My wife cannot get any shoes at these 
shops under about seventeen shillings, and yet the 
other duy in a country town she found very good 
ones ina small shop for four shillings and cleven- 
pence, which, moreover, had heels of a far better 
shape than any she could find in London. Can 
Jack of All Trades" explain? Secondly, I have 
found a peculiar failing in boots—viz., the inner 
leather apparently rotting at the heel, about an 
inch or two up from the sole, while the boots other- 
wise show hardly any symptoms of wear, and this 
in boots costing from thirty shillings to four guineas 
the pair—the latter waterproof. fishing- gots, 
which are rendered quite useless from this defect. 
The maker simply suggests that I must have them 


refooted at an expense of two Po Any hints 
or advice from J. of A. T.” I shall feel obliged 
for. F. R. C. S. 


IMPROVED BICYCLE HEAD. 

[20682.]—In letter 20653 A Bicycle Rider” 
writes, ©“ When the smull wheel springs forwards.” 
What this means I am fairly at a loss to under- 
stand ; but, presuming that it means jumping when 
passing over uneven ground, allow me to explain 
that it would have no effect whatever on the 
head (not the nder’s head), nor would there be the 
least tendency to throw the rider over the handles, 
through the backbone “ shutting on ” to the tires. 
If he (“A Bicycle Rider“) will please refer to my 
sketch (20617) he will see that I have taken into 
consideration the safety of a rider in the event of 
the spiral spring breaking ; as the only phenomenon 
that could happen would be the socket G sliding 
down the spindle until it stopped on the shoulder 
at the top of fork, which still allows plenty of 
clearance between the backbone and wheel. 

Imay add that I have a full-size model of the de- 
sign I submitted, and the only fault I can get any- 
one to find with it is, that it puts the backbone 
an inch higher than the heads of existing design. 

I consider that the advantages namely, “ no 
Spring under saddle,“ “ no jarring on the handles,” 
less wobbling from peeling, and easy access 
everywhere for cleaning,“ more than counter- 
balance this defect, which is also compensated tor 
by the saddle having no spring between it and the 
backbone, except a thin pieco of india rubber. I 
should like Mr. E. Martin’s opinion. 

C. F. Archer. 


Fine Art Gifts.—The South Kensington Fine 


Art Association certainly offer money’s worth in 


the lifeboat pictures and cards they advertiso. The 
specimens we have seen are very ereditubly executed, 
nnd we do not think any who receive them will wish 
their money returned--as the manager of the 
association offers to do, if purchasers are uot satis- 
fied» 

EXPERDENTS have been recently made on the 
canal from Antwerp to Liège with a system OF 
mechanical traction of boats by means of a moving 
cable--the invention of M. Rigoni. Au endless 
cable made of Bessemer steel is set in continuous 
motion by fixed engines on the bauks of the canal, 
It is supported along the bauk by special 158 8 
and directed by return pulleys of large ¢ lameter 
lodged in chambers of masonry under the 1 
the tow-path, The length of cable 18 easter ilo- 
inetres, or tive miles. Thus n canal is divided into 
ns many sections, each worked hy a Axe d engine, as 
this length of tive miles if contained mn it. 988 
-tenm-engine acts on the cu ble through a ey ey: 
‘The attachment of the boats to the cable is by menns 
of checked nippers embracing the a a ae 
to a supporting pulley ora De eile curve, the 
nippers pass without releasing the : 


REPLIES TO QUERIES. 


— . — 


„ In their answers, Correspondents are re- 
spertfully requested ta mention, in each instance, the 
title und nuimler of the query asked. 


+ 


[t6260.] — Telephones. — TO AMATEVR."”—I 
am much obliged to vou for kindly answering my 
queries, and shall be glad to accept your proffered 
aid. I have advertised my address in this week's 
issue. I have all Nos, of the last two vols. In No. 
894 there is a description aud illustration of Blake 
transmitter, and reference is made to No. 781. 
which No. I have not got. It appears to me not an 
easy instrument to construct. Where may the 
rubber ring be obtained? No account of the coil is 
given. In the last number (917) there is a good 
description by W. H.“ of the Simplex trans- 
mitter, which seems an excellent article ; though I 
fancy one objection to it must be the necessity of 
having a swing case. I have inserted one or two 
queries to W. H.“ on some points about which I 
am not quite clear ; but I hope this will not prevent 
your communicating to me about the Blake 
transmitter. I do uot understand what vou mean 
by a soft iron core being on the end of magnet; 
mine has none. Shall I screw one on? Iu that 
ease I do not see how I can fix oradjust the magnet 
in the receiver, as magnet is tapped at one end 
only. Will you kindly explain? Also, could yon 
tell me what is the best way to wind the wire on 
bobbins” I have been told that two or three 
lengths wound on together is the best armmngement ; 
but. in that case, are the ends connected by two 
binding-screws, or morc :- CANT AB. 


[47239.] — Vegetarianism. — At the end of 
„Nun. Dor. 's“ reply to this query, p. 141. he 
refers, I believe, to my letter which appeared in 
the previous issue. He seems to treat the analogy 
existing between the human teeth and that of other 
frugivorous species as nothing to gu by. Further- 
more, he takes my letter as an argument, when, in 
reality, it was not meant for such. It was a state- 
ment of facts: but us an argument, I shall now 
most decidedly support it. The evidences, as I 
stated previously, are not alone in the teeth, but 
throughout the whole nutritive organism of man, 
that he is quite capable of thriving on vegetable 
diet. Wil!“ Nun. Dor.” show me in whut degree 
man resembles other flesh-eating animals, aud 
whether these outweigh those of the resemblances 
to the herbivorous species? I think if he will wade 
a little through the intricacies of comparativo 
anatomy, he will tind that the Litter far outweigh 
the former. I am nota vegetarian, but spenk on 
evidences. There are some persons—not a few. 
mark you!—who positively cannot digest meat in 
anything like an efficicat degree; aud when they eat 
it, they are always uncomfortable and unwell. I 
hope this, Mr. Editor, will not come within the 
ale of statements which are not facts.” I would 
refer Nun. Dor.” to page 106, No. 915, lines 21, 
22, and 23. If Nun. Dor.” still contests that 
mau was not originally a frugivorous animal, I will 
give him a few more facts. Some men can, of 
course, digest flesh; but what ills arise therefrom, 
and would those ills attack a vegetarian ’— H. 
STOORE. 

17387. —Colouring Steel without Heat.— 
I think you will tiud the best lacquer is made of, 
say, one gallon methylated alcohol, 100z. of seed- 
lac, and sufficient Prussian blue to colour. Even 
this cannot be used well without heat, us to get a 
smooth coat the steel must be made quite warm.— 
Essar. 


47677.]— To Unsize Paper.—It would not pay 
to attempt to unsize the circulars, as each sheet 
would have to be trented separately, and you could 
not remove the printing. Better sell them as 
waste, aud buy blotting-paper with the proceeds.— 
T. M. 


47735. Eating Salt.—Hxzs it ever struck 
“t Murano’ (p. III) that the persons he has noticed 
who are fond of salt, uud ure generally uuhealthy 
or half-developed, may be troubled with worms 2 
‘Lf not, he there has cause and effect, too. Might I 
ask what is the authority for the statements about 
certain poisons being harmless to certain animals. 
How much Jachesis would a pig survive if it were 
injected into its venous system, or how much bella- 
donna can a rabbit eat with impunily y—ONng WO. 
LIKES SALT. 
117885.]— Turbine Pit.—The shrift I speak of 
is driven from the upright shaft of turbine by a 
pur of bevel wheels. These wheels will be put out 
of gear, and au engine will be put aloneside of shaft 
to drive it, so as the machinery will not stand during 
the repairs of turbine. The pump 1 thought of 
using is the pump thut was used berore a common 
Sin. pump (driven by four men), but I could hire 
a pump If yon think the one I have will not do; 
from bottom of pit to height where water will have 
to be pumped to is Lltt.; mivo it to me as plain as 
you can, as Lam no scholar; any suggestion from 
you will oblige.—A TEMPLAR. 
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(47911.J]— Photo-Zincography.— Lou are not 
likely to get all the details of this process expluined, 
as it is the interest of those employed in it to keep 
it secret as much as possible ; otherwise they would 
lose business. The trade could supply you with a 
reduction or an enlurgement of a subject on stone 
for litho., or a block for letter-press printing. The 
same with a pen-and-ink drawing, &c. See the 
printing-tride journals. The most skilful work- 
men are to be obtained from Paris.—T. M. 


47919.) — South Kensington Training 

GQ.) - The best hooks are Ganot’s Physics,“ 
and Guthrie’s Electricity.“ Examinations are 
held throuzhout the course in practical work, and 
one in writing at the end. Students are classified 
in order of merit. Much depends on the practical, 
but make full notes of the lectures. 1e theo- 
retical is almost confined to the lectures.—Tun- 
STALL 


[47930.]—RaisingWater.—Erpatt™, p. 165. 
In third line of reply, omit that of a Poncelot- 
wheel working a p.’’--GLaTrTon. 


[47939.]—Grinding Sawdust.—Could be done 
by means of stones, like a flour-mill: or by an 
ordinary steel mill, such as pepper or coffee is 
ground in; but I suppose that would scarcely pay. 


* * 


47953.] — Geological. — The Keuper bed is to 
be scen at Ashby de la Zouch and Alioa in Staf- 
fordshire, and no doubt in other parts.—I cannot 
help with your fossils.—H. W. 


[47956.] —Matches.—You could have some 
made to explode with the slightest touch; but they 
would be rather dangerous. Will not the phos- 
phorus bottle answer your purpose? — C. T. A. 


De are in Vinegar.—<Anquillila aceti 
is probably developed in vinegars containing much 
undecomposed matter—maltose, &c. The low- 
clase article being doctored with sulphuric acid, is 
Lot likely to contain them: nor is the best, which 
is made from pure acetic acid and water.—E. W. M. 


[47966.]—Concrete.—As an answer to part of 
this query, I would point out that there is a vast 
difference between slaked line, which has fallen 
to powder, and finely-ground quickluue. The 
latter is quickline ground to a powder, und is miuus 
the water of the sluked lime.—Bricky. 

(47980.]—Pressure.—The papers on Hydraulic 
Machinery will have answered this querist. I think 
he had better use cast plates instead of wrought 
iron. Of course he can crack a nut if he pleases, 
as there is no pressure until the motion of the rain is 
resisted.— Essar. 


(48023.]— Fixing Cylinder and Eccentric in 
Lathe.—To ‘*WorkinG BIACKSuITN.“ ' — I should 
advise you to get cylinder aud crank-shaft turned 
aud planed up at seme engine works, as you will 
not do much good with your lathe, nut having a 
slide-rest. Your cylinder is much out of propor- 
tion. I should have one Siu. long by 4iin. To 
tum crauk-pin, fix in lathe, with dogs on each end 
of shaft. Glatton's sketch shows exact way (No. 
48028 of lust werk). I would get parts turned. 
You will then tind plenty to tax your abilities with 
the fitting-up part. I will help you. Advertise 
your addres! 0. SUMNER. f 

[48032.]—Zine Cylinders.—If tho zine is not 
of bad quality, you will be able to clean them and 
amalgamate them. Get some emery or sand, and 
tie on the cnd of ua stick some rough flannel, then 
with the emery and water, well serub all the insides 
of the cylinders, aud with a similar piece of flannel 
and emery and water clean the outsides of the 
eylinders, then immerse in sulphuric acid one part, 
water five parts, then amalgamate, well rubbing the 
mercury inside cylinders with the stick and flunmel. 
You will soon succeed, and in future don’t lct the 
zines get dirty.—W. J. LANCASTER. 


[48043.]—Dead or Chemical Black on Steel. 
— Referring ta Auld Reekie’s ” reply, I shall be 
glad if he will let me know the proportion of 
turpentine and sulphur which must be boiled 
together, as I wish to apply it to the steel spokes of 
my bicycle.—A BicycLe RIDER. 


[48064.]—Siphon.—You will be unable to get 
the siphon to pull over more than 30ft. except in 
the summer, when the barometer is exceptionally 
high. On an average you will be able to clear 
between 27 and 30ft. You would not experience 
any diſticulty with length of pipe: in fact, the 
longer the pipe, the quicker will the water be drawn 
over. Of course, the length I refer it tois a vertical 
and not a horizontal length. I shall be pleased to 
give you any further information you muy require. 
—W. J. LANCASTER. 


[48068.]— Eyesight.—Of course, something can 
be done for you. There are thousands of people in 
the world like you, and I ean assure you that I 
have never yet met with a human being possessed 
of a wer of eves. I have had many who have been 
ready to demonstrate, without chunce of coutra- 
diction, that they had equal eyes; but it is only a 
matter of a few moments to prove the contrary. 


Now, will you write another query, telliug me if 
you can read this answer with your left eye at any 
distance, and, if possible, let me have the nearest 
point at which you can read and the furthest point, 
then I will tell you how to get suited:—W. J. 
LANCASTER. 


[48071.] — Coil-Winder. — Erratum, p. 166. 
In last line of reply for bore” read box. 
GLATTON. . 


[48072.]—Induction Coil: Edison Lamp.— 
Your coil ought to give you a good jin. spark; but 
I must know some little more of its construction 
before I can tell you where the fault is. The in- 
sulation, I am afraid, is not perfect. This must be 
as near perfection as it is possible for you to make 
it. Every layer of secondary should be tested as 
you are winding: then the chances of making a 

ood coil ure all in your favour. You want 12 

zunsens to light a 10-candle lamp. — W. J. 
LANCASTER. 


(48096.]—Photographic.—You can use your 
portrait-lens for views by insertiug a stop jin. 
diameter; or you can use the front lens only, 
removing altogether the back lens: then put front 
lens into the back, and use a gin. diaphragm. This 
will give you a very good view on twice the size of 

late covered by portrait combinvation.—W. J. 

NCASTER. 


[48098.] -South-Eastern Engines.—I beg to 
thank E. W.“ for reply to above query. Could 
he not also give us the dinensions of bogie tank- 
engines 303 to 312, 5, 27, 177, 178, 182, and 162 
class. Not the old oues, 149, lol, &c.; I have 
dimensions of those. The only bogie express 
engines I have any recollection of seeing are Nos. 
19, 36, 67, 159, 165; also, if I remember rightly, 
175 and 176. They are very like the G. and S. W. 
bogies in many respects. The latter have a shorter 
base of bogie and perforated splashers. I saw a 
letter some time since by Clyde,” asking further 
dimensions of the 7ft. singles. I believe 1 have 
weights, &c., of this class, but at present I do uot 
know where they are, but will seud in a week or 
two.—CaAksTALLS. 

[48112.]—Photography.— You must tone aud 
fix, if you want to keep the prints, even for a few 
hours; and you can do this either in separate 
solutions or in ane solution. The simplest way is 
to tone ina rapid bath, and fix for tive minutes im 
a strong hypo. There are several formulie in 
which gold forms no part; but I do not know of 
one of uny real value. You can make up a stock 
solution of gold, say 7 Zrm. of gold in 20z. of 
distilled water. Label this A. Then in another 
bottle holding Soz. dissolve 2 rm. of phosphate of 
soda. Then, when wanted for use, make up as 
much as will be required, say oz., the quantities 
being gold solution Idim., soda solution L02., water, 
3toz. This solution will tone very quickly indeed; 
but, of course, will not keep when made up: but 
in the above form it is the easiest toning solution I 
know of.—W. J. LANCASTER. 


(48114.]—Magic-lantern.—Obtain some of the 
very best vegetable black, aud the best thin French- 
paie mix them ina tin can with a tightly-fitting 
id, and mix so that the liquid will flow easily. 
This will make one of the best black paints you 
can have. Keep the lid on when not iu use, and 
when too thick edd more polish.—W. J. LAN- 
CASTER. 


[45115.] — Photo Lens.— Supposing the two 
lenses to be of sume foci, then the wide-angle lens 
will cover a larger plate than the ordinary lens at 
the same distance from the object. Thus I make 
two lenses, 5 in. focus, both of the sume size, one 
an ordinary leus—this covers a j-plate; and the 
other a wide-angle lens—and this covers a -plate : 
so that you will at once undertaud the adviautages 
of a wide-angle leus in confined situations. You 
want to photograph a church, and you cannot go 
sufficiently far away to enable you to get it en the 
plate with an ordinary lens: you then substitute a 
wide-angle lens, and you get the whole of the 
church on the plate. W. J. LANCASTER. 


[48129.]—Steam Boilers.—‘* Boswell’ wishes 
a fuller explanation, so that he may be able to 
advise. IJ may state the boilers are common, Cx- 
ternally fired, egg-end boilers, working pressure 
401b. per sq. in. It is pure moss water, gathered in 
a loch in the midst of a moor, and conveyed 2} 
miles in cast-iron pipes to where used: it is theu 
pumped out of a pond beside cach pit (which ponds 
are thoroughly clean) ¢ it is in no way heated before 
being put into boiler, eo that no grease is in the 
water, and the boilers at each pit are properly 
cleaned out once every mouth. There is no seale, 
ouly a little roughness and some sludge, with the 
result as before stuted—at the one pit the boilers 
are Very much corroded, and at the other they are 
left untouched.—STEAM USER. 


[{8132.] — Bacteria in Beer.— Mr. W. A. 
Thoms, in replying to this query, Says, Where the 
brewer carries attenuation too far there is not 
enough food for the (yeast) cells to reproduce by 
this form of free cell formation, and the proto- 


lasm, instead of developing into healthy spores, is 

isaguregated, and escapes from the suc as bac- 
teria.” Now, I should like to ask Mr. Thoms if 
he has ever seen such a phenomenon tuke place? 
My experience, as well as the experience of eve 
other person who has really worked at this subject, 
points to a contrary conclusion. It is now well 
known thata bacterium always remains a bacterium, 
a vibrio a vibrio, and a torula a torula. I most 
emphatically deny that bacteria are ever developed 
from either “the components of the starved and 
disaggregated protoplasm of the yeast cells,” or 
that * they have their origin in the non-coagulated 
albuminoids.” I am sure, if Mr. Thoms had been 
conversant with the reseurches of the lust few years 
on the lowest forms of life, he could not possibly 
have made such blunders.—Joun HERON. 


[48135.]—Indicators for Electric Bells.— 
There is this difficulty in making a series of indi- 
cators by an amateur, that unless all the points were 
mastered before commencing the job, I am much 
afraid it would prove u failure. However, apart 
from the muking, ure you prepared to lay insu- 
lated wires all through the house, stripping paper 
and plaster, and lifting parts of floors, &c., for 
wires to pass? If you are prepared to do this, 
and will say so, I shall be pleased to give you 
drawings of indicutor, and instructions how to 
make tliem.— W. J. LANCASTER. 


(48158.]—Short Sight.— Don't trust to what all 
our friends tell you: rather ask one who you 
lieve knows all about it: take his advice. I know 
people who have a lot of friends, and one will say 
one thing, another will say another, and the poor 
fellows would, if they followed everyhody’s advice, 
soon go to grief. Now, if you will allow me to be 
one of your friends, I will advise you to wear the 
glasses when writing or reading, and not to wear 
them out of doors, if (now, mind this if) you can 
recognise anyoue ou the other side of the road, or 
can see a cricket-ball us it goes through the air. 
On the other hand, if you cannot recognise any 
one, or see a cricket-ball, wear them, or, at any 
rate, wear some a little weaker. If you have time 
on your hands at might, borrow or buy a telescope, 
and use it as much as you can; your sight will then 
improve as years roll by. Lam, of course, assum- 
ing that you have concaves of the right focus. 
Don't keep them in your pocket because you are 
afraid of the criticisms of your friends: wear them 
out—both the glasses aud the criticisms of your 
friends if they annoy you.—W. J. LANCASTER. 


[48159.] - A Water Question. — From what 
you state I think you have made your junction 
with lead pipe upon the old zin. outlet at B, the 
outlet being flat, or hole with a sharp edge, instead 
of with a trumpet-mouth: the consequence is, that 
when the draught is rapid at A und D, the air is 
drawn in in the vortex at B. The consequence is, 
the air accumulates in the inch pipe and rises near 
the tank B. The shoulder in junction, the while 
the water is running, prevents the exit of air, aud 
therefore it retards the flow of water us well, ex- 
cept at D. Take a small air-pipe out at elbow 
(shown at B) on lead pipe, and that will put you 
right. Whatever made you put an uir-pipe in the 
lowest portion, I cannot think. — Jack oF ALL 
‘TRADES. . 

[48159.]—A Water Question.—I should say 
there is some dêposit in vour $in. pipe which occa- 
sionally gets loose, und is driven along pipe till it 
lodges und stops flow of water. increasing pres- 
sure, by filling B. forces it on and out of pipe, 
which then runs freely till another piece of solid 
matter is carried into pipe. Supposing this solid 
matter comes from some sediment in B, increasing 
diaincter of pipe from E to B might increase the 
mischief, inasmuch as a piece large enough to clog 
a in, pipe would pass throngh B E till it stuck in a 
place where (the pressure being greater) it will be 
jammed more tightly than it would under the 
smaller head of water near B. supposing the 
pipe to be small enough there for the solid body to 
stick. I should put lin. pipe down all the way. 
The air-pipe will not do much good. —GLAaTTON. 


[48160.]—Hood for Camera.—To Mr. Lax- 
CASTER.—Any black apron will do to cover back of 
camera when in use. I have, however, dispensed 
with hood altogether. I make a focusser to go into 
a small pocket, consisting of two lenses fitted into 
a tube, having a thread on it; this thread fits into 
another tube, which is held against the ground 
glass; thus, by holding the focusser against 
ground glass, and putting the eve against focusser, 
there is no need fer a hood, as the interior of space 
of ground glass covered by focusser is quite dark, 
aud the image is seen not only clearly but much 
intenitied. I shall be pleased to send you a sketch 
and description of one.—W. J. LANCASTER. 

[48190.]—-Boiler.—‘“‘ Leakage,” on p. 123, says 
„ Egg-end boiler,” and ou p. 167 refers to 
flauges (7) There are no flanges about ends of an 
egg-end boiler, as the end-plates are bent to the 
exact same radius as the shell-plates. Fractures at 
overlaps ure due to several causes; but principally 
three—viz., 1, Low quality of material punched by 
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a bad punch die: 2, overheating, owing to exces- 
sive thickness of muteriul between fire and water; 
und 3, to the expausion und contraction of the 
plates surrounded by the fractured overlaps. The 
constant heat of the plate cuuses it to become some- 
what granular, and easily fractured or broken, 
and in this case the fractures found first may be 
due to any of the above causes; but the fracture in 
the patch-plate can only be due to the second 
cause, namely, overheating; as the patch appears 
to have been applied without removing the defec- 
tive parts, and so placing two thicknesses of plate 
(for At. by Sin.) with fire on one side and water on 
the other, and at the original seam there will be 
three thicknesses in the fire: the heat may be moro 
excessive than Leuknge is aware of, as he can 
only see the fire with the door opened. The fire 
should be about 1ft. 8in. to 2ft. from boiler bottom. 
To repair, cut away the defective parts, and apply 
patch plate, with seam end of plate looking up- 
wards on the outside, and downwards on the water 
side. This class of boiler is known as camber- 
ended boiler, and like the egg-end boiler, is very 
subject to fracture at and near the overlaps, which 
are not considered serious unless they extend beyond 
rivet into solid plate, in which case it is best to drill 
a hole in end of fracture, and put in a rivet; this 
prevents the fracture extending. When fractures 
are in a longitudinal direction they are serious, and 
should be repaired at once; and in repairing, be 
sure to cut out all the fractures, and do uot try to 
save material when iring, and try to keep as 
many seams as possible away from the fire.— 
BoswELL. 


[48196.]—Teeth of Mortise Wheel.—Although 
at first sight A Would-be Millwright’s ” question 
appears very simple, yet it would take a great deal 
of writing to fully explain. In shops where there 
is a circular or band-saw, and a cog-cutter, cog- 
making isa very simple job; but where it has all 
to be done by the hand-saw and paring chisel, it is 
a different matter altogether, and often the last is 
the only available method. Suppose, first, that you 
have a new spur-wheel, say, 3ft. tin. diam., lin. 

itch, 80 teeth or mortises, depth of tooth, ldin. ; 
‘breadth of face, tin. ; depth of mortises or thickness 
of felloe, 1}in., which you are to cog in the workshop. 
Commence operations by getting the wheel keyed 
up true, and then give the inside of mortises a rub 
out with an old file. Now take a piece of hard 
wood board jin. thick, and make a mould for cog. 
Fit it carefully to the taper of mortise, and see 
that the shoulders come fair down. Let it come 
llin. through the felloe, and leave it jim. or so 
longer above the shoulder than the depth of tooth, 
also about jin. broader. This is for turning upon. 
When finished, it will resemble Fig. 1. Next take 
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one side only), cut it up into lengths of 10in., cach 
cut making two cogs, as they are easiest managed 
in pairs. Place the mould (Fig. 1) on face side, und 
draw round with a pencil; then grip in vice, and 
cut out corners, leaving the cogs as in Fig. 4, takin 
cure to cut square. Now take mould (Fig. 2) an 
apply it to the edges of cog, and draw round ; then 
cut off piece as before, which leaves your cog as in 
Fig. 5. Great care must here be taken to keep 
exactly to the mark, as the best-fitting cogs are 
those which require least paring. And now for the 
wedge grips. Take mould (Fig. 3) and place cog 
in it as shown, taking care to 5995 shoulder hard 
up to edge of mould. Hold the cog firmly down 
with your left hand, and saw a draught about zin. 
deep across cog, keeping the saw as near the mould 
as it will work; then turn over and do the same 
with other side, after which turn end for end, and 
treat the other cog in same manner. Take paring 
chisel and cut out corners, leaving it dovetailed, as 
in Fig. 6. Then pare corners off end, cut in two, 
and your cogs are ready for fitting into wheel. I 
must now stop, as I feur that I have already occu- 
pied too much space; but if the Editor thinks he can 
spare an odd corner, I would very gladly describe, 
as far as I am able, the method of pitching and 
paring out the cogs. Next week many of the 
readers of the E. M.” (and more especially those 
who are accustomed to see cogs rattled off by 
machinery) will think, from my prosy description, 
thut this is a very roundabout way of doing the job. 
but when once started, it is wonderful what a 
number can be turned out.— Mack. 


[48197.]—L. and N.W. Engines.—No. 518 is 
a oft. four-coupled outside-cylinder passenger side- 
tank, built at Crewe about 1850, stationed ut St. 
Helens, and I think the cylinders are l5in. by 20in. ; 
819, named Puck,” is a four-coupled passenger 
engine, and I am almost certain it is the same as 
„Constance.“ 817; if so, it would be a 6ft. four- 
coupled inside cylinder passenger engine, cylinders, 
16in. by 20in., and weight 26 tons 2cwt.; 1148, 
named“ Boadicea,” is a öft. 6in. four-coupled 
inside cylinder express engine, designed by Mr. 
Webbe, nian izin. by 24in.; weight 31 tons 
Scwt., and is stationed at Crewe; if not, it is 
stationed at Bangor; 981, named Councillor,“ is 
a four-coupled express engine ; it is either the sume 
as ‘‘ Boadicea,” or else the same as Clarendon,” 
~ Dagmar,” &c. ; 1121 and 2200 are 4ft. din. six- 
coupled goods engines, cylinders l7in. by 24iu.; 
weight 29 tons Illewt., and designed by Mr. 
Webbe ; I think 2200 is stationed at Willesden, and 
1121 is, stationed at a town further north than 
Crewe; 1437 is a four-wheeled four-coupled 
shunting-engine; the same as 385, 387, &c., 
cylinders, Itin. by 20in., and designed by Mr. 
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another piece of board, and make a mould for 
thickness of cog, letting it come same distance 
through the felloe as the other, but flush with the 
top, and on to the edge of this tack a slip of wood 
same length, and about lin. broad, making it like a 
pice of J iron (Fig. ») Now comes the question : 
are the cogs to be wedged or pinned? Taking the 
first method, auother mould will be required for 
cutting the wedge-grips. For this, get a piece of 
wood Sin. long by Yin. thick, and make it 1-16in. 
narrower than the depth of mortise. Cut out a 
piece half-way down, so that the cog will just go 
in quite easy ; the dotted lines in Fig. 3, repre- 
senting the cog when in mould to be cut. These 
are all the moulds required, and the other tools will 
be planes, a good tenon or fine-toothed hand-saw, 
a broad paring chisel, spring dividers, and a heavy 
cogging hammer, Now saw off your wood for the 
cogs (beech being most commonly used) into strips 
the breadth of first mould, i.e., in., and about 
Izin. or ljin. thick, and give them a face up (on 


Crewe, as I have never heard of an engine ot this 
class stationed anywhere else; 1798 is a six- 
coupled goods engine, stationed at Holvhead, 
cylinders, I7in. by Tlin.; weight, 27 tons. I have 
heard that No. 8 1s a four-coupled outside cylinder 
passenger tank, the saine as Nos. 3, 0, 161, &e.— 
PROMETHEUS. 


[48205.]—Tricycles.—I strongly advise Dick 
to purchase a front-steering double-driver if he re- 
quires a practical machine tit for work; and with 
regard to size, he cannot do better than have 46in. 
wheels, geared down to about 40in. or 4lin. I 
speak from experionce, riding almost daily, for busi- 
ness pal eee such a machine as described, only 
my wheels are 48in. running as 43in., my weight 
being 12st. 11b., and being 5ft. 10in. in height. By 
all means have ball bearings. The difference the 
effect in the running must be felt to be i 
and this is one of the least of their advantages, the 
wear being almost nil, while they do not require a 
quarter of the lubrication of plain or cone. Iam 
in the habit of travelling on all sorts of country 
roads, at all hours, and I would not ride a single- 
driver or back-steerer, and, as a practical man, I 
say this, not from prejudice, but as the result of a 
good deal of experience. i may add that I have 
ridden my present machine close upon 3,000 miles 
since the beginning of last spriug.— T. J. : 


48209.]—Regulating Boston Lever Watch. 
If your regulator is at the far end for slow, see if 
four hair-spring is between the pins of the regu- 
tor; see also if your pins are not too wide apart, 
so that they do not come in contact with the hair- 
spring. If so, make them closer, so that when you 
move regulator either way, it will affect the hair- 
spring. If all right on that point, take out your 
pin of hair-spring, take out the balance, and twist 
round the collet on the staff that your hair-spring 
is pinned to a little, so as to press the length of 
your hair-spring a little. Witha little practice you 
will succeed. See that it is on beat and free.— 
JAMES TAYLOR. 


(48211.]—Fret-Saw.—‘‘ Fides does not say 
whose make machine he has. I have a “Lester,” 
to which I aftixed a table; on the under side of 
table I suspended a circular bellows, about 3in. 
diameter. ‘This I work by a connecting-rod from 
treadle going up to a beam suspended on a stud 
from lower part of table. Bottom of bellows is 


fixed to opposite end of beam, and rises and fall; 
with motion of treadle. The air is conveyed in 
jin. flexible tube along underneath the top arm of 
machine, and delivered just behind the saw bya 
metal tube. It answers admirably, aud adds so 
much to the comfort of working.—H. C. B. 


[48211.]—Fret-Saw.—I have one of the cheap 
treadle machines, with a blower, which perhaps 
would suit Fides,” as it is very simple cad saul 
mude. A is the upper bar to which tho saw is 


fixed; B B are two discs of wood, the lower one is 
weighted with lead, and the upper one is screwed 
to a piece of tin or iron, which is screwed to the 
wooden bar A; C isa strip of thin leather glued 
round the discs B B, so as to form a cylinder; D is 
a piece of bent tube, communicating with the in- 
terior of the cylinder.—HEMISvUs. 


[48225.]—Rust from Gun-barrels.—Us a 
ramrod with ascratch-brush at the end of it. You 
can get one at any gunmaker’s ; it will also remove 
lead from grooves of rifle, if required.—D. D.. 
Lancashire. 

[48226.]—Truss.—Secing T. M.“ has the 
kindness to to answer my question, I shall de- 
scribe more fully. It is a spring- fitting truss from 
hip to hip, and fits well. I never allow it to pro- 
trude before I put it on, and I would wear it 
regularly, but the spring in the mee is so strung | 
tire of it in a day or two. My work is quite light. 
and I can do without it except any time I go to d 
anything to cause a strain on fnyself. It is never 
larger than my thumb, and in walking up a bank, 
if I place m id in my pocket against it, I feel 
less than half the pressure of the truss keeps it in 
its place. Now, teint to know how to weakeu 
the spring myself, as it isa thing a person feels 
rather private about. I don’t cure to take it to 
unyone.—TRUSS. 

48235.]—Carbonic Acid.—The sp. gr. of liquid 
CO, is as follows: 


em sp. gr. 
= 10° C . ee 99.1 
O° C asec. 9470 
+ 20°C ...... *8206 


—Carvs. 

48239.] — Fret-Saw. — The sewing-machine 
table would answer capitally for a fret-sawing 
machine. If Nil Desperandum " will purchase 3 
little book by Williams on Fret-Sawing.“ pub- 
lished by Messrs. Churchill aud Co., of Cross-st.. 
Finsbury, he will find a full description how to make 
a home-made treadle-machine, and also some ex- 
cellent hints on woods, work, and instruction for 
using the machine, If N. D.” intends going m 
for fretwork in the winter evenings, I do not think 
he would regret his outlay for this little book.— 
H. C. B. . 


(18242.]-—Fishing-rod and Taokle.—I alway: 
black-varnish my rods with Brunswick black; it 1 
very durable. No better work ou making flies than 
„The Fly-Fisher’s Entomology,” by Alfred 
Ronalds. It isa somewhat expensive bock: Hs.. I 
think I gave for mine, but it is all you will require. 
—D. D., Lancashire. 


[48247.])—Model Ship.—The planking of real 
cutters is not overlapped, but placed edge to edge. 
and caulked. If your model is intended for sailing, 
I should recommend you to make the outside sur- 
face as smooth as possible, and polish it when 
finished. Have no bulwarks, but keep the deck 
free to allow the water to wash over it.—H. C. 


[48249.] _Fly-wheel.—R. Mcore must not alter 
his rods, but turn the ecceutric round on crank- 
shaft. If the engine is of an old date, it will have 
sheave fastened to crank-shaft by a small screw. 
which slacken, then turn eccentric round till 
ery reverse of crank us it stands, as near as can 
be judged. Then take off steam-chest cover snd 
set valve exactly, taking cure to have boiler hot i 
possible, as, if not, almost 4 would have to be allowed 
for expansion ; then tighten up screw securely. It 
may be as well, having once got right adjustment, to 
make a cut on crank, for saving bouole ut future 
alteration. If the engine be comparatively modern. 
the eccentric would be held by a bolt acrewing int 
a disc, keyed close ulongsidy on shaft; this dist 
would be provided with two holes, one for fore un 
one for aft motion, iu which case mode of procedure 
is obvious.—T. J. Scurr. 

(48219.]—Boiler-Setting.—The best war of 
setting such a boiler will be as shown in sketch, 02 
two side-seating walls, the boiler resting on firechay 


blocks, with about 4in. bearing surface. The front 
cross-wall gin. thick, set back about 4in. from front 
end, leaving rivets in front end shell ring clear. Be 
sure to set it on dry, well-drained und; and 
where my dimensions cannot be practically followed, 
be sure to make all flues large enough for a man to 
re ipa for cleaning, 1 ing, Ke. If the 

-water is fairly clean, let the draught pass from 
the tubes (iron flues) to bottom flue, and along the 
side flues last; but if the water contains a great 
amount of sediment, let the draught pass along the 
bottom last. In building the walls use fireclay if 
possible. ‘‘Firer’’ does not say what amount of 
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work is required, so that I cannot give grate-area 
beyond stating that if the boiler is working to its 
full capacity without pressing or urging, about 
33 square feet of fire-grate wil ey good surface, 
and this may be slightly varied according to the 
quality of coal used. If the flues are of the usual 
size forthis size of boiler he will require tire bars 
6ft. long, or two lengths 3ft. long, about lin. thick, 
and fin. windage. The back end of boiler should be 
I higher than front: width of bottom flue equal to 
radius of boiler, and crown of side flues equal in 
height to crown of flues in boiler. Suitable shaped 
blocks for seatings and crowns of flues can be had 
at all firebrick yards. See sketch for dimensions 
and form of flues.—BosweEL. 


[48251.] — Astronomical. — As I have just 
mounted a 31 in. asa simple equatorial, somewhat 
in. the manner your correspondent, A Young 
Astronomer,” proposes, my experience may be 
of some use to him. This telescope has been 
hitherto mounted on a garden tripod stand, with 
sliding steadying rod; but as I found observation 
with it difficult, owing to the double motion re- 
quired to follow a star, I determined to mount it 
equatorially when an opportunity occurred. I ha 
pened to come across a stand second hand (see Fig.), 
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ħich I purchased and have adapted. A is a cir- 
cular disc 10in. in diameter, 3in. thick. From the 
centre of this rises a little pillar about 2$in. high 
nd 2in. diameter. This fits into a circular cavity 
in B, a similar disc, so that B can slide round on A. 
I fixed my steadying-rod C in position, and at once 
had a very firm and cm altazimuth. To convert 
this into an equatorial, I bought a piece of a tree- 
trunk, 6ft. Jong and 10 or 12in. in diameter, for six 
shillings. This I fixed to the depth of 2ft. in the 
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act in my garden. The top was horizontal, and 


ad to be cut parallel to the Earth’s a, es 
First I determined the north approximately by ob- 
serving the Pole-star with the naked eye, and drew 
a line north and south across the top of my post; 
then by means of compasses aud e I drew ona 
thin board a triangle, one of whose angles was 39° 
(our latitude being 51°) and used this to determine 
the angle at which the top of this post must slope. 
I borrowed a double-handled saw from the timber- 
merchant, and I and my coachman cut off the top of 
the post, so that its upper surface is now a plane 
sloping to the horizon at an angle of 39, anda 
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horizontal line drawn on it is approximately east 
and west, thus a normal to it points approximatel 
to the Pole. Next I got three screws Gin. long, wit 
square heads, and with them screwed down disc A 
to the top of my post, and by means of wedges be- 
tween the disc and the top of the post I can, by 
loosening one or more of the screws, get the stand 
into true adjustment. I have now only to carry 
out the telescope screwed on to the upper part of 
the stand, which is fixed to dise B. ut it on A, 
and it is ready for use. Last night the clouds 
cleared away sufficiently to allow me to test it for 
the first time, and I found that I was able to keep 
Jupiter pretty well in the centre of the field for 
about 15 minutes (after which clouds obscured him) 
by one movement, the steadying-rod being clamped. 
I should advise A Young Astronomer’’ to cut his 
post in the manner described above, then obtain a 
circular sheet of iron sufficiently large to allow the 
claw feet of his stand to be screwed to it, and also 
to drill three other holes through it equidistant from 
each other, and screws about two or three 
inches long through these, and having put nuts on 
them on the underside of the plate he will be able 
to screw the iron plate on to the post, and witha 
little trouble by means of the screws, get the plate 
accurately parallel to the Equator. To do this, let 
him get a star near the Equator into the centre of 
his field, clamp his steadying-rod, and so alter the 
screws that the star remains in the centre of the 
field as the telescope is turned round; then do the 
same with a higher power. Having once got his 
plate in proper position, he can screw on his pillar- 
and-claw stand when wanted for observation.— 
T. P., Shaftesbury. | 


48254. —Tricycles.— The Convertible Co- 
ventry ’’ runs even better in its single form than as 


a double, it being, to all intents and purposes, the | I 


same as the old side-driving pattern. The leg- 
rests are slightly higher than in the Salvo,“ or 
other machine of that class. T. J. SCUTT. 


[48262.]—Electro-Plating Solution. — Your 
best way is to throw the whole down with plenty 
of common salt. Pour off the supernatant solution, 
and add water to the precipitate several times to 
cleanse it; then dry well, and add to it twice its 
weight of dry carbonate of potash and fuse in a 
crucible in a blacksmith’s fire.—D. D., Lancashire. 


48264.|—Dreaming and Unsound Sleep.— 
Did you ever try moving your bed? And if you are 
now lying north and south try lying south and 
north. Try all the different points of the compass, 
and the chances are you will eventually find one 
agreeing with your own personal electricity, and 
thereby obtain restful nights.—D. D., Lancashire. 

[48267.] — Contact Series. — The following 
series isgiven by Techner (as quoted in Wiedemann’s 
**Galvanismus,’” p. 59), for solution of common 
salt :—Zinc, lead, tin, iron, antimony, bismuth, 


copper, silver, gold, platinum. I do not know of 
any experiments with acetic acid. I should not, 
however, call this a“ contact series,” the coutact 
theory being a panao “ Electromotive series“ is 
better.—J. Brown, Belfast. 


[48268.] Bebe The best way to find the 
of CO, in a solution of caustic potash, is 
to place 100 of the solution in flask provided 
with an acid funnel and gas-delivery tube, and 
connected thereby to a wash-bottle containing sul- 
phuric acid (conc.). This is then all weighed, anda 
weighed quantity of dilute hydrochloric acid is then 
added gradually. Any CO, present escapes through 
the wash-bottle, leaving all moisture behind. A 
stream of air is then drawn through to extract all 
traces of CO,. The whole is then weighed again, 
and the loss in weight is the weight of CO, escaped, 
(2) Sulphates may be removed by adding a solution 
of Ba, when BaSo, will be precipitated. (3) KCO, is 
certainly the correct formula for carbonate of 
potash, and I think Mon.” will see what becomes 
of the H from the following equation :—2 KHO + 
CO, = KCO, + H,O. (4) When CO, is passed 
into a solution of KHO it is absorbed, forming 
K,CO, as shown above; but if an excess of CO, is 
in, then KHCO, is deposited in crystals, as 
it is less soluble than K. CO,, thus: K. CO. H.O 
-+ CO, = 2KHCO;.—Carvs. 


[48271.]—Boiler.—Has C. Weir got the exhaust 
from his engine turned up the chimney; If so, I 
should contract the nozzle, and bring the discharge 
as close above tubes as possible. If this is not 
ee he had better write to Brown and May, 

evizes, who would fit him on, at a small expense, 
one of their patent steam-blast tube cleaners. 
This, although not always effective on long portable 
tubes, wo piei b clean his vertical ones, 
provided his smoke-box door and connections are 
air-tight.—T. J. 


[48271.] — Boiler. — To C. Weir. — I should 
judge from what you say in your question about 
the stoppage of tubes in your vertical boiler, that 
it is owing to the lack of a good and clean draught. 
I have myself experienced the same inconvenience 
with vertical boilers, but have never found it to be 
the case with horizontal tubular boilers. I should 
recommend you to try a better draught by lengthen- 
ing your chimney, and burning anthracite coal. 
This, I think, will remedy the choking of the tubes, 
which is caused by unconsumed gas (soot) which a 
good draught will utilise.—Srinao. 


18274. Watochmaking. TO E. H. E.“ 
You can get hairspring collets any size drilled ; 
they often require broaching out for spring; use 
an ordinary pivot-broach, and work it in the same 
way you the spring in; this will make a taper 
pinhole. To clean parts of watchwork from grease, 
use essence of Lemoine ; you can get it at tool-shops 
connected with the trade.—G. SUMNER. 


[48274.] -Watchmaking.—Open holes in hair- 
spring collet with a fine broach until you can get 
hairspring end in easily, then pin up. I should not 
advise you to put paie in any liquid without it be 
spirits of wine. they have got oil on get it off 
with a bit of chamois leather, then clean with chalk 
and brush. Don’t try to put in escape-wheel with- 
out you have proper tools.— 3 


kahir, — Watchmaking. — The hairspring- 
hole in the collet can easily be made larger by 
broaching it out. You can do it in no other way 
after the hole has been drilled and found too small 
to admit the spring. Various essences are-sold for 
the purposes of watch-cleaning; one is called 
Essence of Lemoine.’’ Rectified benzine is quite 
as useful, perhaps more so when the watch is a 
very greasy one. I do not think you will succeed 
in Sting a new escape-wheel to a Geneva watch. 
It is too delicate a wheel for an amateur to have 
anything to do with in the way of repairing.— 
ALFOJOE. 

[48275.]—Gout:—Though this question is ad- 
dressed to Dr. Edmunds, I may, perhaps, venture 
to reply to it from the fact that, in my own person 
am, as to age and the possession of canner pra 

ut, in the same position as your correspondent, 
and have for some years most successfully overcome 
the enemy. I don’t know what position of life 
“ Podagra ’’ is in, so, possibly, some of my advice 
may be out of pa, but he can take as much of it 
as suits him. t him avoid pastry and rich food, 
eat plenty of green vegetables, not potatoes, and he 
should do with as little sugar as possible. For 
drink, light claret and water, and if he requires 
more, weak gin and water, or whisky, or pure 
brandy (not British), He should wear flannel 
under-garments, and sleep in flannel. He should 
take as much exercise as he can; but if he cannot 
do this, Turkish baths once or twice a week will be 
a substitute. For medicine he should take occa- 
sionally for, say, three weeks at a time, some citrate 
of lithia, 6 in half a tumbler of water or 
soda-water, twice a aay three-quarters of an hour 
before breakfast and dinner. He should take this 
whenever he feels any gouty symptoms approaching, 
aud also at the commencement of warm weather. 
If gouty pain in the stomach comes on at any time, 
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a little warm weak brandy-and-water should be 
taken, and the feet put into hot water.— F. R. C. S. 


(48277.]—Platinum and Copper Alloy.—The 
alloy referred to by R. Parker is one which cannot 
be made in a brass furnace, and can ouly be pro- 
duced with difficulty in a good forge or blast furnace. 
It fuses only at an intense white heat, far beyond 
the meg point of steel, and is practically un- 
manageable in a small crucible, owing to the diffi- 
culty of pouring it into an ingot before it cools 
sufticiently to set. I believe the practical difficulty 
of its manipulation, and its cost as compared wit 
inferior gold alloys, have prevented its ever coming 
into commercial use. It is, of course, possible to 
make a ring of an alloy of 2 parts platinum and one 
part copper ; but it is a very doubtful question 
whether the result would be worth the trouble, and 
whether it would be any better for the purpose thau 
the alloy of aluminium and copper, known as 
aluminium gold.—Tuos. FLETCHER, Museum-street, 
Warrington. 


[48280.]—Steam Crane.—If you must use 
steam, you can have steam unions made same 

ttern as the couplings on fire-engine hose-pipe. 

ou can also buy flexible hose to stand 301b. steam 
pres. Butif you have a shaft in the place, why 
not drive the crane with a rope, and then you can 
travel the whole length of room easily 7—Lanor 
OMNIA VINCIT. 


[48291.]—Softening Steel. Make thestcel red- 
hot, then put it in a heap of dry sawdust till cold, 
when it will be found to be quite soft.—T. S. H. 


[48291.]—Softening Steel.— Place a quantity 
of vewly-burut lime ina damp place, where it will 
fall in the form of flour; put it in an iron box. 
Heat the articles to dull red, clean off all scale, aud 
put in lime, and completely cover with lime ; cover 

ox over with iron hd, and leave until cold. The 
more lime and larger the box the better. 
airtight if possible.—BoswELL. 


[48290.] — Daytime Observations, &c. — 
Though addressed to Mr. Pearson, my experience 
may be useful to Tyro.” Some months ago I 
drew a circle on stout paper, finding the radius by 
supposing the degrees to be equal to quarter inches 
on the cireumference. Now, 360 of these equal 
90in., and this divided by 314159 and then by 2 
gives the radius. This radius leugth applied as a 
straight line to any part of the circumference, so 
that euch end may just touch it, will mark off a 
sixth part containing 60 (degrees). This can be 
bisected into 30°, then into 15?, add jin. to this 
mg h to make it equal 16°, which can be succes- 
sively bisected until you reach single degrees. 
Shortly after L was about to Luy of Mr. Stanley, 
who advertises (page iv.) in this journal, a lin. 
engine-divided card for 28. Gd. andl this would be 
the best thing for you to do, as it will guide you to 
draw the lines on a circle of sheet-brass or zine), 
but I happened to pick up second-hand a pair of 
12in. globes, with mounted brass meridian circles 
divided into degrees. I shall be pleased to help 
you further: and us regards vernicrs, if no one else 
replies, I will write aguin and tell you how to 
manage it.—J.C. L. 


[48294.] — Concrete Floors on Upper 
Stories.—I send two drawings of concrete floors. 
Wood joists are used iu dwelling-houses. They 
are the same distance apart us when used for or- 
dinury purposes. A small fillet of wood is nailed to 
the joists, as shown, A, Fig. I, upon which rough 
boards are nailed, and the conerete laid on these. 
The concrete should be about Zin. thick, and if 
wished, you can pave over this with Miuton and 
Hollins’, or other tiles. Fig. 2 shows how concrete 
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floors in warehouses are generally built. The iron 
girders are built into the wall at either end, not 
more than 10ft. apart, and the brick arches built 
from one to another. The camber of these urches 
is lin. rise to every foot of the span. Thus the arch 
between two girders that are Oft. apart should have 
a camber or rise of Gin. After all is built, the 
space between the arch and girders is filled up level 
with concrete. as shown. This just gives the out- 
line of construction. Before building, I should 
advise you to consult a handbook on the strength, 
Le., of girders. Most firms who make girders pub- 
lish such bouks.—GRaPHo. 


48294,.]—Concrete Floors on Upper Stories. 
—The wood joists ought to be vlaced 12in. apurt, 


and if the floors are large they can be supported 
underneath by iron or wood beams placed across. 
Begin by nailing strong runs 3in. down from top of 
joists, use up any wood not less than jin. thick, put 
small naped bricks or stones on top of boards, and 
fill up to top of joists with blinding, gauged four 
parts of gravel to one part of cement; beat well 
down. Now mix up a little cement, two parts 
gravel for dots and screeds; lay down a. little 
cement at convenient distance, and put a small bit 
of slate on the top; this makes a better bearing 
than the soft cement. Now fill in, in line with the 
dots, a screed about din. broad, and place on the 
top of screed a rod dressed on the one side lin. 
broad, and press down to the level of dots. I 
ought to have said to level the dots, as it saves the 
time and trouble of levelling the screeds and makes 
true work. If the floor is not a large one, say 
about 20 or 30 square yards, mix up enough to fill 
in whole, two parts gravel to one of cement. 
When it is all down and firm enough, lay down a 
board so as to do us little damage us possible, and 
liit out the rods, and fill up the space left. Place a 
board for the knees and toes of the workmen, und 
finish out by hand floating, but without water, and 
polish up fine with trowel. On no account use 
dryers or water, and if ground granite is to be had; 
use it instead of gravel for the finishing cout, as it 
gets as hard as the granite block. I am almost safe 
in saying that it is everlasting ; 2in. will be suffi- 
cient thickness on top of joists. —AULD REEKIE. 

[48296.]—Photography.—‘‘Tyro” could take 
pea of a sunset cloud effect with a single 
andscape-lens, well stopped down, and a by-no- 
means * instantaneous" exposure. As the subject 
would be a still one, he would use his smallest 
stop, and give full exposure; but tie cascades,” 
I fear, he will find not so easy. One or other form 
of the rapid doublets would be necessary. As to 
shutters, much has been written, und many forms 
have been suggested and tried; but it scems that 
very few inventors are working out the principle 
proposed by Mr. Alexander Cowan at a meeting of 
the South London Photographic Society in 1880. 
Undoubtedly he is correct in sayiug that the great 
point to secure is that the full power of the leus 
shall be at work during the whole exposure, aud 
this is not the case in any of our present shutters 
working before or behind the lens. Mr. Cowan 
leaves the lens uncovered, and works his shutter 
directly in front of the sensitive plate. I mn now 
making a shutter: a spring roller-blind with a slit 
in it, which travels very rapidly across the plate, 
the lens being uncapped all the time; and I am 
sure that the principle is correct. —SHUTTER. 


(48207.]—Ebonised Pianos.—With the excep- 
tion of American work, which is jupanned, all 
ebonised wood is polished with white or clear polish. 
This never seems to set as hard as the polish made 
from common shellac, and is always liable ta sweat 
and become sticky or dull. The only lasting 
remedy is to wait until the polish has become 
thoroughly hard and dry, and then to clean it with 
a rag just moistened with methylated spirit (not 
‘“finish.’’) It may be brightened with very thin 
benzoin polish and the slightest suspicion of raw 
linseed oil: but the latter process requires great 
cure, for though the beuzoin gets FO hard, 
it takes time in doing so; therefore, it would be as 
well not to venture rubbing in cireles or figures of 
S, but rather in straight lines, until the rubber 
leaves no marks when drawn across the work.— 
W. H. Davits. 

“> [48298.]—Cleansing Oil Vessel.—Put some 
benzoline in, and shake well; or try hot solution of 
washing soda. NUN. Dor. 


[-48298.]—How to Cleanse an Oil-Vessel.— 
Take u handful of common quicklime, such as bricks 
layers use, aud a handful of common washing soda ; 
boil them in a large kitchen iron saucepan (which 
will ouly be cleaned, not damaged, by thie process). 
When cold, the fluid will be soap lye ; put this into 
the vessel you want to clean with some small pebbles 
or shot; makeit warm if you can, and shake up or 
let it soak according to the nature of said vessel: of 
course, a large cistern will require more stuff. This 
isa cheap process, and won't hurt your cistern.— 
JONAN. 

[15300.] — Geneva Watch. — The set-square 
asses throngh centre pinion aud cannon pinion, 
Gin it u tap on the end that large hand tits ou with 
a small hammer; this will generally move it. To 
let down lever watch, put on sliding tongs, and 
remove click.—G. SUMNER. 


[45300.]—Geneva Watch.—First put in three 
screws, see that the pivots are in the holes, then 
turn the watch upside down: take it iu your left- 
haad, then with a small watch-hammer gently tap 
the opposite end to the square, and it will come out 
easily. To let lever down tor cleanie, take off 
dial, put key op winding-sqnare, and held it there 
till you take out those two screws aud false plate 
under the dial, and then take out the third wheel, 
and Jet the watch down carefully; then tike off 
ratchet; take it to pieces und clean it. HAMLET. 


[48300.]—Geneva Watch.—Ordinanily the set- 


square of the watch passes through the hollow 
pinion of the centre wheel from the back, and is 
fixed there solely by friction ; the cannon pinion is 
held on the other end by friction also. To remove 
the set-square and cannon-pinion from the wheel, 
lace an old loose-fitting watchkey-pipe in the 
ch-vice, and let the movement rest upon it with 
the squure inside the pipe, then lightly tap the 
int which protrudes from the pinion ; this will 
oosen the set-square and stem, and the cannon- 
pinion at the saine time; both are then easily re- 
moved. Occasionally, in old Genevas, the cannon- 
pinions and stems are made in one piece ; the square 
being attached by a small po 1 through it 
and the stem, both being drilled. Lever-watches 
are best let down by giving a half - turn to the click- 
screw; then, with a small screwdriver or pin puah, 
held firmly in the mouth and the click-wheel held 
securely inthe jaws of the cutting-nippers, alter- 
nately let it run a few teeth, press the click back 
into the wheel, take a fresh hold with the nippere, 
and so on, until the spring is right down. This is a 
safe and easy way to let down the spring, if the 
watch has stopped with all or much of the chain on 
the fusce. 1 have seen it recommended in there 
pages to unpin the plates on one side, and ease out 
a wheel, 90 then let the train of wheels run; but 
there is altogether too much risk in such a plan, 80 
it should never be udopted.— ALFOJOE. 


48301. — Consumption of Gas.—No.—Nvvy. 
Don. 


48304. — Battery Power for Swan Lamps.— 
I have tried to light 10 candle-power lamps with 
Bunsens holding 200z. in outer jar: 30 cells lit two 
such lamps when freshly charged, but would only 
light one to full extent the following night. I gave 
up the idea of using Bunsens on account of the 
trouble of having to recharge every uight, to say 
nothing of expense, consumption of zinc, and 
fumes; 30 Daniells will not light one 10 candle- 
lamp, and the ordinary bichromate cell falls off in 
power immediately. ‘You will find information for 
arrangement of cells in answers by Mr. Suteliffe to 
a query of mine, the clue to which you will find on 
page 42 of No. 912 (47683). As soon as I can find 
time I mean to rig up 50 cells with the carbon m 
bichromate solution and hydrochloric acid, and the 
zine in solution of chloride of zine, and if of any 
use to you, shall be delighted to report the result.— 
S. H. Sat, 96, Regent's Purk-roud. 


e Piano. — Lou can buy anew 
set of drilled wrest-pins of Dawkins, Clerkenwell, 
for ts. to ds., or Mr. Davies (who advertises in this 
journal) would supply you, and new double strings 
ulso. Tcould udvise you more fully, if you care to 
udvertise your address, and leud you a music wire 
gange; more particulars are required than would 
interest the readers of tlie E. M.“ -. C. L. 


[48305.]—Grand Piano.—You ought to u% the 
same size wire as near as you can. Most likely the 
case is not strong enough for thicker wires. Put 
brass wires us before. Buy a set of pius with holes 
in them, they will cost you about 3s. 6d. It is im- 
possible to put the wire on without holes in the 
pins. The wire we have now is too stiff. Buy the 
thinnest set of pins you can get, and get a bit to 
open the holes with to receive them. Moac- 
smiths make the pins, but you can get them where 
you get the wure.—J. H. SCHUCHT. 


[48305.]—Grand Piano.—Probably the tuning- 
pins referred to by“ Birmingham ” have not beu 
bored for the wire. In this case, it requires some 
knack to make the wire hold. Steel music-wire 
will not temper, so that the only way to really 
soften it is to make it red-hot, and let it cool gTa- 
dually ; it will then be like iron wire. About lUw. 
of wire should be allowed for winding: of this din. 
is turned down and held between the middle tinget 
and palm of the left band. The free part should 
then be tightly wound round the pin and over the 
piece that is turned down, until there is nearly 
sufficient wire on the pin. The thumb of the left 
hand then placed on the coil, to prevent it sprng- 
ing back, and the eye hooked on to the hitch-pm. 
The remaining coil or so may be wound up, using 
the tuning-key as a handle, the spare piece twiste 
off, and the pin pressed into its hole, when it may 
be hammered home. During the whole of this 
process the wire must never be allowed to slacken. 
such slack us there may be must be taken up by 
pulling the wire with one hand, while the note 18 
being tuned to pitch with the other. The sizes ol 
wire should match that of the old striugs. The 
bass should be of brass, with about eight of the 
lowest notes open covered.—W. H. Davies. 


f48308.]—Soldering..—This is simple enough ; 
flle and scrape the surfaces bright na chemically 
clean, rub with soldering fluid ull it dows well and 
Without appearing to be in contact with gase: 
use best soft solder, and a clean well-tinned copet 
bit, with sufficient heat in it, just under a very dull 
red. A good plan is to tin“ the iron or brass 
surface firt, as the solder does not flow qute + 
readily as on tin or zinc; but amateurs more otten 
fuil through not hasing the bit hot enough, aud 
well “tinned.” Xou will find replies on soldering 
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in nearly every volume of the E. M. and lots 
of information in Vol. XX XUI.—J. C. L. 


[48308.]—Zine and Iron Soldering.—File or 
clean the iron or brass quite bright and free from 
grease, &e.; put as much zinc-cuttings into a 
pennyworth of spirits of salts as will dissolve. Now 
get a copper-bit, make it hot, file the face, and 
dip its nose into the“ killed” spirits of sults, and 
touch the face with some fine solder. This will 
give a tinned appearance to the face of the iron. 
Now, paint the prepared iron with the “killed ” 
spirits, and apply the solderin -iron with solder 
to the prepared iron, when it will be tinned., Then 
place the tinned-iron upon the zinc, and with raw 
spirits of salts paint the zinc, and apply the copper- 
bit with solder, and the lot will be soldered or 
amalgamated together. Use a little “killed” 

irit to the iron or brass when soldering the lot 
together.—P. J. D. 


(48509.]—Boiling Point.—This question has 
If the process requires 
the temperature of 212° Fahr., the vessel containing 


been recently answered. 
the boiling water must be so fitted that the tempera- 
ture can be reached under 5 

are small, an ordinary 

answer the purpose.— NUN. Dor. ; 


[48310.] Sal-Prunella.—This is simply nitrate 


of potash, or saltpetre fused by heut (about 660), 
and run into moulds or balls.—J.C. L 


(48310.]Sal-Prunella—Is simply nitre, i.e., 
nitrate of poe fused and cast into bullet moulds. 
F. R. G. S. 


[48312.I—Watch-Dial.—If you first peel the 
enamel off you will find it solder easily. should 
advise you to put feet on dial, or a new dial, as 
doing it the way you describe only makes a poor 
job of it.—HAMLET. 

(43312.]—Watch-Dial.—Unless the dial is bereft 
of feet sufficiently long to pass through the frame 
or bottom-plate, and be drilled aud pinned, do not 
attempt to solder them. You cannot solder with- 
out either acid or rosin. In one case the acid may 
create rust upon an inportant part, or the rosin 
used may run in, crumble up, and possibly stop the 
watch by getting into the teeth or pinious. It must 
also look an ugly job where soldered T Notwith- 
standing this, I will tell you how to do it, the risk 
being your own coucern. Notice where the dial 
gets closest to the plate when placed in position, 
and remove n small portion of the enamel from the 

underneath side; apply a little acid, and tiu the 

rts with a thin layer of solder, then wipe away 
all traces of acid from that. The bottom plate 
should be marked at the poiuts of contact with the 
dial just where the solder is put on. Now on the 
plate melt u little solder also, in the same way 19855 
should be done before the watch is put together) 
and wipe away all traces of acid. When the watch 
is put together, a little heat directed by a blow- 
pipe will melt the solder together without the appli- 
cation of any more acid. Proceed gently with the 
beat, as if too quickly applied the dial may crack. 
At the same time, don’t be too long in doing the 
job, or the heat may travel into the pivots or other 

rts. To say the least of such a plan as this, it is 
a botch.— ALFOJOE. 

48313.] — Heron.—The_ natural food of the 
beron is fish, not worms.—F.R.C.S, 

{48315.]—Pianoforte-Tuning.—I am not quite 

clear ns to the method employed by Pianist.“ E 
flat is certainly the note where the errors are hkely 
first to be appreciated, but it is, nevertheless, the 
last note to be tuned ; therefore, however discord- 
antly the „wolf may howl when it is tested with 
its major intervals, there is no “ thenceferward ”’ 
in the matter, but rather a careful retracing until 
the error is discovered and corrected. The whole 
art of laying the scale, or groundwork, consists in 
dividing an octave into twelve equal parts; but 
this cannot be done without destroying what a 
Pianist poetically describes as ** the beautifully 
harmonious sound of the chords,” though, to a 
tuner, this would represent a tame smoothness 
whioh, even were he uot obliged, he would very 
gladly get rid of. Perfect intervals, though per- 
haps theoretically correct, are not possible where 
an arbitmry scale of 12 notes has to be divided; 
consequently, if it be attempted on a piano, the 
difference of about six musical vibrations per 
second will accumulate at the last interval. An 
equally tempered scale is one where cach note is 
made to bear ita share of this deficit. This is 
effected by tuning each ascending fifth one beat, or 
half a vibration, flat. For the sake of convenience 
an inverted fifth (or major fourth below) may be— 
and in modern tuning invariably is—substituted for 
alternate fifths above. For a full description of a 
very fimple scale for amateurs, including ** proofs ” 
for each interval, see page 571, No. 830.—W. H. 
Davies. 


148319. Engine Query.—Procure Mr. W ood’s 
work on the Steam-Eugine Indicator, as advertised 
in E. M., and all will be clear. The language 
and explanations are to be understood by the 
greatest novice.—J. O. E. 


If the articles 
apin's digester would 
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[48319.]—EngineQuery. —If I have rightly 
understood your query, I should imagine the fault 
lay in the connecting-rod, or, if a beam-engine 
(which you did not say), that the bearings were 
I make it a custom, whenever I have 
occasion, to let connecting-rod brusses altogether, 
which occurs very often in a month, to preserve 
the original length of the rod from centre to centre, 
by cutting a piece of sheet-iron to fit between the 
flanges of the brass, and of a suitable thickness. 
To keep taking up wear in these brasses, and 
putting liners between the gib and collar, would 
cause the stroke of the piston to be as you say. If 
your engine is horizontal, your remedy is to 
put a picce of sheet-iron or brass, zin. thick, 
between each brass und connecting-rod end, which 
will make lin. each end as you require.— FRED. 


out of line. 


WALKER. 


‘One Puzzled” ; 


end of the cylinder, and after a half-revolution, 


valve to be worked by a crank instead of an eccen- 
tric, so as to simplify the diagram. Having ad- 
justed the angle between the engine-crank and 
the valve-crank, so that the steam-port shall 
be open to the extent of the “lead” when 


the is at each end of the stroke, 


downwards, the valve will be at half-stroke, and 
the engine-crank will be in the position O K (the 


engine turning in the direction ot the 1 aud 
alf a 


the angle MOK (call it 6) = 20°; after 
revolution the valve-crank will be verticul upwards, 


and, again, the valve will be at half-stroke, and 


the engine-crank will be in the position OL. A 
and C are the ends of the stroke of piston; K B 
and LD are the comnecting-rods in both positions. 
Now. according to the querist, A B and DC should 
be equal to cach other, but it will be shown that 
this is not the case. I have formed an equation 
between the angle 6 and the length of stroke, 
measuring from AtowardsC, suchas ABorAD, which 
Will enable us to calculate the uncompleted parts of 
stroke AB and DC. We will call the engine- 
crank 7, and the length of connecting-rod “, call 
the length of stroke (measuring from A towards 


C), x. The equation is z = V(b n + drs (l = r) 


— (l — ys). Where z = l - cos. G or versie 0. 
This is true for any value of 0. As an example. 
suppose r = 10“, = 30", 0 = 20, from 
the tables we find cos. 20° = ‘94; substitute these 


values in above equition and it will be found that 
r = 405 = AB. Again, when K comes round to 
L, the angle becomes 180 + 20, or 180 — 20. ac- 
cording to which direction we measure. The 
cosine of this angle is - cos. 20 or — ‘94 and 
= 1°94: substitute as before and it will be found 
that x = 19-205; deduct this value of AD from 
AC or 20", and we get DC = 795, which is nearly 
double of the value found for A B.—M.1.C.E. 


(48323.]—Gold Paint.—If it is better than 
Bessemer's it is no doubt real gold-leaf, luid on in 
usual way. NUN. Dor. 


Ege tee Paint.— Charlie ’’ has pro- 
bably failed with his gold paint from having either 
too little or too much gum in the water he used. If 
too little. the gold will rub off; if too much, the 
gold will stick to the burnisher aud make his paint 
streaky. Experience alone will insure success. For 
a burnisher, some use iroustone, some agate, and 
others a lion’s or dog’s tooth. Any gold or bronze 
powder can be used in this way; but pure gold 
alone will remain untarnished. Charlie“ is 1 
bably aware that silver is seldom or never used, as 
it tarnishes very quickly; aud that the colours 
should not be applied in thin washes, but in what, 
I believe, artists call +“ body tints.” For a know- 
ledge of the terms used in fwraldry, together with 
the rules and history of the science, he cannot do 
better than read “English Heraldry,” by Charles 
Boutell, M.A., in Cassell’s “Illustrated Family 


18319. Engine Query.—The difficulty re- 
ferred to has, I daresay, puzzled others besides 
and it may, therefore, be worth 
while to explain the matter mathematically. When 
the slide-valve is in the middle of its stroke, the 
piston will have nearly completed its stroke at one 


when the valve is again at half-stroke, the piston 
will have nearly completed its stroke at the other 
end: but it does not follow that the uncompleted 
portions of the stroke are equal to each other—in 
tact, they cuunot be equal. We will suppose the 


iston 
we will find that this angle, or NOK, is greater 
than a right-ancgle, say, 110°; when, therefore, the 
valve-crank is in the position O N, or vertically 
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Paper,” Lg tate in the number for Nov. 10, 1866. 
Possibly it has been published in a separate form.— 
G. Mciyrosu. 


[48326.]—Telescope.—I should think there is 
little doubt that the original object-ylass has at 
some time been broken and replaced with a com- 
mou lens of a much shorter focus. The best plan 
would be for A Reader“ to unscrew the cell aud 
get it fitted at any optician’s with a lļin. achro- 
matic lens of about 30in. focus, for which he would 
probably be charged 4s. or 58. The eyepiece is of 
the usual terrestrial kind.—ALDEBARAN. 


[18326.]—Telescope. — This is either a very 
common instrument, or, more probably, a common 
convex lens has been substituted for the original 
achromatic one. If you know nothing much about 
telescopes, one can scarcely advise you; but I 
should think you would require a new lens ina 
new cell. I shall be pleased to help you if you 
care to communicate with me, by advertising your 
address. I should require a sketch and measure- 
ments of parts.—J. C. L. 


[48328.]—To Artists and Others.—I know 
a person who paints satin for sale, but never 
fixes the colours at all. Of course, they could 
be sized with thin glue size and then var- 
nished, but I do not think it would be 
any improvement. Any water-colour painting 
could be done that way. I have often done it 
reyself. For wood painting it must previously be 
sized with isinglass or gelatine souked in cold water, 
and then dissolved in boiling water. The wood 
ought to be sponged quite evenly with the mixture. 
Silk requires sizing the sume way. Satin can be 
painted upon without sizing.—C. J. R., Ventnor. 


[48330.]—Timepiece and Watch.—Very likely 
the main-spring is not correct to size, not long 
enough, or too strong. To cure Boston lever, bend 
cuard-pin nearer to roller; you will theu very 
ikely have to open banking-pins to free guard-pin 
of roller edge.—G. SUMNER. 


[48330.]—Timepiece and Watch. — Clean out 
the timepiece, then try it; perhaps the spring is at 
fault. You ought to have incutioned what kind of 
clock it is; then, perhaps, I could have told you 
better. To alter Boston lever, take out balance 
and bend the pin (in the lever) near the roller ; also 
see that the two pins in the plateat the opposite cud 
of lever are perfectly straight ; if not straight make 
them so, and you will find your watch right.— 
HAMLET. 


[48330.]—Timepiece and Watch.—I imagine 
the mainspring of your watch is not regular in its 
action—i.e., it must exert more or less power, 
according to whether it is nearly down or fully 
wound up. This is at times produced by a cor- 
roded state of the oil in the barrel and upon the 
spring ; at others by want of freedom of the spring 
between the bottom and cover of the barrel. The 
cuard-pin of the Boston lever is not set sufficiently 
close to the roller. The pin I mean is to be found 
close to the notch in the pallets bar. To remedy 
the error, carefully bend the pin slightly towards the 
roller, only a trifle. It is safer to remove the pal- 
lets from the plates to do this, but with cure you 
can do it without, having regard at the same time 
to the safety of the pullet-staff pivots. —ALFOJOE. 


1 and 48348.]—Timepiece and Watch. 
—I think the following may be of some use to the 
above two queries respecting the ruby pin of lever 
watch getting out of the fork of lever. The fault, 
I should say, lies with the small brass pin fixed on 
lever close to fork. Take out balance wheel and 
look at the roller (that is, the steel dise carrying 
ruby pin). You will see that the side where pin is 
tixed is ground flat or hollow. This is to allow the 
brass pin ut fork of lever to pass clear of roller 
when thrown backwards and forwards by ruby 
pin. When ruby pin is in any other position than: 
entering or leaving the fork of lever, tho circular 
edge of steel roller is turned towards the brass pin, 
and stops same from going to and fro by auy other 
way except the proper oue—viz., being struck 
by ruby-pin. In your case, I should say the pin at 
fork of lever is either missing, or bent too far away 
from roller; if broken, take watch to pieces, and fit 
another, high enough to reach top of steel roller; 
if tho pin is still in lever, you may bend it forward 

with your tweezers (using care) without taking 
watch to pieces; bend very little at a tine. Now 
replace the balance-wheel and cock and screw 
down, taking care that the ruby-pin is now within 

fork of lever, and also that balauce-wheel swings 
freely ; now turn balance-wheel round so as to take 
moby pe as far as possible from fork of lever; hold 

it in this position, which you may do by inserting 
a light piece of brass wire between ouc of the arms 
and plate, take hold of the tail cud of lever with 

tweezers and see if it will move all the way to and 

fro between the stop-pins: if it will not, the defect 

ig cured; if it docs, yau must bend the brass pin 

further until the desired effect is obtained. Setting 

hands back and winding may both cause ruby-pin 

to leave roller when the brass pin in roller is not 

properly adjusted.—H. A. D. 


1¢2 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 918. 


Ocr. 27, 1882. 


[48334.]—Power for Circular Machine.—If 
ateam power isn’t handy, and there is no water 
power you can use, why not get a set of horse- 
gears P — LABOR OMNIA VINCIT. 


[48336.]—Electrical Measurements.—It is 
not easy to express details in a table; this is the 
cause of the difficulty J. D.“ experiences. Perha 
the following expressions may improve the table 
and avoid any ground for misconception :— 


V Velocity 1 centimetre per second. 


F Force imparts V to 1 gramme. Dyne. 
E Energy produced by Dyne in one 

, second, or E 
W Work stored Tg- 


per gramme at 
unit V 


I shall be to hear if this seems more clear to 
the readers’ minds, as these articles will form the 
basis of the chapter on measurement in the new 
edition of my Electricity,” and it is very desirable 
that any such difficulties should be removed prior to 
the issue of the book, which is now in the printer’s 
hands. — Sr. 


48339. —Tin-Pot Battery.—I may say that 
I have tried everything that I have seen in the 
pages of ours,“ that has been recommended b 
successful makers of the Bennett battery wit 
scrupulous exactness, but could never succeed in 
obtaining anything but a weak current, ‘not ap- 
proaching a Leclanché battery for intensity, though 
more constant. I could never get one cell to ring 
a 2sin. bell, and do not intend to waste any more 
time or porous pots in another trial.—FRep. 
WALEER. 


48341.]—Horse-power of Winding Engine. 
—To find the actual power of the engine, take an 
indicator re and from that find the average 
pressure on the piston. Then multiply the area of 
cyl. by twice length of stroke, and again by the 
number of strokes per min. Multiply the product 
by the average pe on piston, and divide by 33,000; 
the quotient is the actual or 1. H. P. of the engine. 
LABOR Omnia VINCIT. 


48341 .]—Horse-Power of Winding Engine. 
—You will sec, upon reflection, that unless you 
indicate your engine, you cannot find the mean 
pressure—an important factor in calculating horse- 
power. If you can get u diagram, and find the 
said mean pressure, proceed as follows :—Multiply 
the area of piston in square inches (in this case 
1385°44) by the mean pressure, the result by twice 
the stroke, this result by twice the number of revo- 
lutions per minute, 31} ; divide the total by 33,000, 
the result is the indicuted horse-power. You may 
arrive at the nominal horse-power of your engine 
by taking the mean pressure at 7lb., and piston 
speed 300ft. per minute, but I cannot see that it is 
of any use to you. If I were near you I would 
gludly indicate it for you; as it is, I will assist you 
as far as I am able to do, if you could forward me 
a diagram,taking both sides of the piston when the 
engine has her full load.— FRED. Wirxrn. 


148344. —Softening Lime. Try dilute muriatio 
acid: don't let it remain long enough to spoil the 
egg-shell. Fifteen thousand eggs won't go in one 
tub, so it will be worth the experiment on one cask. 
I would suggest that ‘‘ confectioner ” should report 
to ours the result; indeed, with the Editor's 

rmission, it would be very satisfactory if we could 

earn how the various plans suggested in our“ 
columns turn out. Readers uever know fhis, and a 
lot of information is consequently lost. We should 
F like to know how our various eggs hatch.— 

ONAH. 


e — Geneva Cylinder. — Our friend 
Fellow Workmau,“ seemingly intendstodrop out of 
oursight. Iam sorry to sec him thus disappear from 
our little stage.’? Can he not be induced to re- 
appear, or is he gone to join the majority” ? To 
SAVE pora disappointment, by the querist not 
receiving an immediate reply, I will simply say 
that the plugs of cylinders are driven out b 
suitably-formed punches, when the cylinder has 
been placed in an inverted position on a hollow 
stake, the shoulder of it passing into the hole.— 


— 


OE. 


18346. — Scotch Locos.— North British En- 
gines.— TO ATLARLO.“— Before writing this I made 
out a table of 20 classes of passenger, 15 of goods, 
aud 10 of tank engines (N. B. R.) But, this finished, 
I was myself quite surprised at the result. Locomo- 
tives, differing widely from others in every respect, 
with exception of cylinders, wheels, and weight, are 
so numerous that the mere figures and scanty dimen- 
sions that space admits of, convey but a faint idea 
of the engines themselves. For instance, on the 
N.B.R. we have some half-dozen classes of 
engines, all with 6ft. driving-wheels, cylinders all 
16in. by 22in., and weighing all on an average as 
close as possible to 31 tons, but in other respects 
very different. Tho same with goods engines. 
Apropos of these remarks, ‘‘ Alaric” will find some 
information on the subject in Vol. XXIX., p. 627, 
and Vol. XXXIV., pp. 163 and 500.—Canrsrarrs. 


[48346.]—Scotch Locos.—The two principal 


classes of locos. used for passenger traffic on the G. and 


S. W. R. are: — Four- coupled express bogie engines 
(similar to those by Mr. Stirling on the S. E. R.), ift. 
lin. drivers; cylinders, 18 by 26; they are fitted 


with steam reversing gear, and have the Westiug- |. 


house brake. They ure very fine engines, and make 
quick runs. 6ft. Bin. four-couped express engine, 
inside bearings (by Mr. Smelle), coupled behind, 
cylinders 18in. by 26in., Westinghouse brake, steam 
reversing gear. This engine has Smellie’s modem 
improvements in the motion and fittings, iron buffer 
late, &c. They are well finished, and painted a 
arkish green; the splashers are unperforated. 
They are very handsome engines, and are used to 
take the London expresses to Carlisle. For goods 
traffic six-wheeled four-coupled engines, dft. sin. 
wheels (leading and driving wheels coupled), are 
extensively used. ‘There are also six-coupled goods 
engines. All engines on this liue have inside bear- 
ings, are fitted with commodious cabs of the G.N. 
style; no domes; Ramsbottom's safety valves.— 
E. J. A. 
ee ae % Alfojoe.” — See my reply to 
‘* Timepiece aud Watch,” 48330.—HamLer. 
[48348.]—To ‘‘ Alfojoe.’’— Like the Boston 
watch previously referred to in letter 48330, the 
guard-pin needs to be set closer in to the roller, and 
the advice there given will apply to your case 
exactly.—ALFOJOE. 


{48350.] Tricycle Worked by Spring.—There 
would be nothing gained by driving a tricycle by 
means of a coiled spring, far a spring cannot create 
power—it can only store it; consequently, before the 
spring could give out enough power to drive the 
machine a given distance, the same amount of 
power, plus a little more to overcome the friction of 
the mechanism, would have to be put into it by 
winding it up; thus it would be more advantageous 
to employ the power direct, as in the ordinary tri- 
cycle, than to use it by first storing it in a spring. 

f course, if you can get steam or animal power to 
wind the spring, then there would be a clear gain 
to the rider ; but the necessary gearing, &c., would 
be so weighty and complicated as to render the 
arrangement impracticable. It would be possible 
for the rider to store power in the spring by KE 
it up, say, for 1 hour a day for 5 days, and he woul 
then have enough power to take him a 5 hours’ ride, 
that is roughly speaking and neglecting friction— 
but, as I have said above, the weight and compli- 
cation put the matter out of the question. If the 
inability of the spring to create power has not been 
clearly shown, let us consider the case of an 
ordinary watch. When I wind up my watch 
it is the slight exertion of my strength for a few 
seconds that keeps the watch going for the ensuing 
24 hours, such strength being simply stored in the 
mainspring and not created by it. It has been pro- 
posed a great many times, by as many different 
people, to arrange springs so that they shall be 
wound up by the tricycle when it is going down 
hill, the power thus absorbed by the springs acting 
as a brake to the tricycle ; and when a hill has to 
be climbed the springs (already wound up by the 
machine running down hill) are brought into gear 
so as to assist the rider up hill. The idea is based 
on a sound principle; but owing to the necessary 
complication of the arrangement it has, I believe, 
never been brought to a practical result, and pro- 
bably never will be—at least so far as tricycles are 
concerned. Wx. GRaNGER, Birmingham, Oct. 21. 


[48357.]—Verge Watoh.—If your balance has 
a pin in it, there should be a pin at either side 
of the cock to keep it from going too far. If one 
pin has come out put in another. If your watch 
asn’t a pin in balance, you will find two in the 


UNANSWERED QUERIES, 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in thia lst, and of il 
unanswered are yvepeated four werka afterwards, We trust 
onr venders will look over the list and send what information 
they can for the bearfit af their fellow contributors, 


Since our last Tunstall has answered 47919. 


47681. Tin-plnte Working, p. 556. 
478685. Photography, 58. 

47655. Re-melting Pig-iron, 156. 
47691. Siemens’ Dynamo, 656. 


47700. 
47701. 
47718. 
47715. 


Collinnat ion, 657. 

Hyd ru-Kinone, 557. 

Aniline Dycs, 557. 

Transit of Venus at Murseilles, 557. 


47716. Faint Stars, 557. 

47728. Tin-plate Working, 557. 
47727. Boot and Shoemuking, 557. 
47729. Dyeing Hose, 557. 


47741. 


47936. 
47913. 


Winding Engine, 577. 


Machine for Making Jack Chain, p. 45 
Locomotives, 45. 


47950. G.W. Engines, 46. 

47951. Sea-shore, 46. 

47965. Glaze for Firvclay, 46. 
47967. Pattern-Making, 46. 

17968. Dynamo. 46. 

47971. Gas-lighting Spark Coil, 46. 
47978, Violin, 46. 

47981. Steam Plough Engines, 16. 
47989. Scroll Chuck, 46. 


QUERIES. 


— . —— 


48359. —Legal— Launch. TO Mn. WRTrFRTII Id. 
—Supposing I juve a stcam-launch 26ft. long, and wisb 
to take a friend or two a few miles along the coast! Am 
I allowed to do so? Or, is the boat supposed to be 
licensed for passengers! If the launch comes under the 
De Act, can you tell me the substance of it. 

AUNCH, 


14830.) —Weakness of Knee-Joint.— 5R" 
would be grateful for any hint as to means of strengthen- 
ing knee-joint, the muscles of which have became m- 
laxed, and are slightly wasted, owing to frequent and 
too-long-continued hot applications after a bad apr 
There is no di~case, and nothing out of its plac ; but as 
the injury caused u good deal of anxiety, much nervous- 
ness regarding the joint still continues; this seems to 
retard the recovery, and any suggestion as to increasing 
strength would be gratefully received.—8, R. 


48361. —Plating. I am desirous of plating in gold. 
silver, and copper, several hundreds of concave dixs 
varying in eize trom a fin. to 3in., somewhat roe 
watch-glasses. These will be punched outof sheet-tin, le 
and copper. I should like to know of a good, quick 
method of gilding, silvering, &c., either by solution or 
battery. Would any of our experts kindly give mea 
simple method, and cheap! Can the colour or shade be 
toned’? If so. how? Is it necessary to copper the pieces 
of tin before gilding? There ure no holes to suspend 
Ly. Referenccs to any books on the subject will oblige- 
Cos ruuikR, Excter 


[48962.]—Polariacope Slides, —I should be grestly 
obliged if some kind practical microscopist among your 
readers would helpme with ome information: [havelatel 
been making some polariscope slides from salts ao 
chemicals, most of them with fair success ; but, in 
instances I regret to say, I have completely failed to ob- 
tain satisfactory crystals, These failures consist of the 
following :—Curbunute of lime; cinchonine, cinchonidine, 
iodide of mercury, iodide of quinine, nitrate of bismuth, 
phosphate of lead. quinidine, sulphate of lime, uric sad, 
urate of ammonia, and urate of soda. The smallest 
portion of clear information as to modes of procedure 
to get proper scintions of each, so as to get the 
crystallixution, will be very gratefully received by- 


potence where the verge is; bend one of them |XX. x 
HAMLET. 


nearer the centre.— 


{48357.]—Verge Watch.—The bankings are in 
fault. Some verge watches are banked in the 
potences and top plates ; others in the plates alone ; 
others against the cock. Notice which method has 
been adopted in your watch. If it has banked 
against the cock, see whether the pin is still in the 
balance-wheel, or, if any pins have been fitted in 
the edge of the cock, whether they have fallen out. 
If so, replace them, and the error may possibly be 
correc 
if a pin is set vertically in the balance-wheel, then 
it banks in the cock; if a pin is set in the edge of 
the wheel, it banks against vertical pins in the 
plates; if neither of these methods is adopted, 
then, without doubt, it banks in the potence and 
top plate. In the latter case, the pins must be 
base forward to the verge holes, or, at least the 
offending pins. In the others, the pins must be 
set closer to the centre of the arc of vibration, or 
replaced if gone. Owing to this triple form of 
banking in vogue with verge watches, I cannot give 
more definite instructions, not knowing which form 
exists in your watch.—ALFOZOE. 


[48357.]—Verge Watch.—The escapement is 
out of order: the balance very likely banks; if the 
escapemeut is all right, put a pin on each side of 
cock to keep the piu in balance rim (if there is one) 
from going too far on each side ; if inside bankings, 
the watch will want taking to pieces. You can 
try pushing the follower in a little. —G. SUMNER. 


To decide as to the mode of banking, C 


passes.) — On the Production of Looped 
Figures by Gearing. —The description of the 
eccentric chuck hy “J. L.” is very interesting, especially 
asthe making or such a chuck would seem to be within 
the power of many an amateur mechanic; bat, befor: 

inning to make one, I should be extremely obliged to 
“J. L.” if he would give me some information on the 
following points :—1st, How is the pin upon which the 
division wheel A revolves fastened to the upper plate 
Might it be put of the custing of that plate! f. Wbat 
would be a suitable size for the foundation or lowe 
plate of such a chuck for a in, centre lathe! 


48364. —-Toning Lantern Transparencies.— 
To Mr. Laxcavink.—Would you kindly inform me bow 
the ubove is cune? I have tried chloride of gold, but 


pool, 

148805.]—Legal.— Will Mr. F. Wetherfield kindly in- 
form me concerning the use of a right-of-way! The 
public path to the church leads through a farmyard. | 
this pani be used by persons guing to and from the vicar- 
age by way oi the church, for the vicarage ids jon 
he churchyard? The farmer saye no; but is be right '— 

ICAR. 

48306.)—Lathe Flywheel.—What is the dest 

3535 for fixing a lathe flywheel to its shaft when 
it has to be muved about to bring its slow speed opposite 
to the mundrel pulley! I want someting beaa than 
the ordinary t screw. Also, will it be detrimental to the 
truth of the flywheel to slide it on the crankshaft for the 
above-mentioned purpose —HzLLESTOxr. 


Oct. 27, 1882. 
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[48357.]—Induction Coil.—To Mr. Lascasten,—I 
wish to decompose water into its constituent parts, and to 
do so intend to make a coil about Gin. long. Will that be 
strung enough? If so, please say what work I could do 
with it! And at the same time kindly advise me as to 
the smallest amount of wire for secondary and primary 
that will answer my purpose —TELNGAPHIS r. 


[44338.1—Catarrh.—To Dr. Epucxns.—I shall feel 
so thankful for some advice on the following case :—I 
have a daughter who for some years has been Suen 
tram catarrh, The discharge of mucus is copious, anc 
during sleep the passage becurnes partially stopped, so 
that she has frequently to use great force when blowing 
her nose, and then large flat pteces of congealed matter 
pass from the left nostril, She was advised to use the 
nose douche, and tried it several times, but found on 
putting it up the right nostril that the water would not 
pass down the left, so she can only use it at the left side, 
und then it passes quite frecly from the right. I would 
like to know if she ought to use anything in the water (a 
friend advised alum), und if the water should be hot or 
cold. She has always used plain warm water. When she 
uses the douche in the morning she sometimes takes cold 
after it. Would it be better to use itat night? Is bath- 
eng the face in cold water injurious to it! Would warm 
baths be good for her? For some time she took a tepid 
one every morning. but I think that she was more suscept- 
able to cold after them. Her chest is delicate, but she 
seldom suffers from it except when exposed to the night 
Air. Are the fumes of tobacco injurious to catarrh Ax 
Ax xis MOTHER. 


18369.) —Varnish.—I have a mixture of shellac, 
methylated spirits, and yellow ochre as a varnish, but 
cannot get it to dry quick cnough—one thin coat taking 
about five minutes. Would some of ours“ kindly te 
me what to add to cause it to dry almost instantly without 
reducing the brilliancy I- R. J. 


(49370.]~Threshing-Machine.—Y have at present 
a tlireshing-inuchine driven by a lft. dia. by 3ft. Qin. 
overshot water-wheel, which I would like to improve, as 
it has very little power at present, There are 210 teeth in 
segmeuts of water- wheel, 33 teeth in pinion working into 
same, then there is a spur-wheel of 53 teeth on this 
pinion shuft with a pinion of also 33 gearing into it, and 
on this second pinion-shaft there isa in. pulley working 
into a Win. pulley on machine. Now, if I were putting a 
Tft. pulley on first pinion-shaft, and driving direct on to 
3 12in. on machine, thus doing away with the apur-wheel 
and the second shaft, would I guin any more power? At 
present the water-wheel seems not to get up to its proper 
speed, which I think is caused by so much intermediate 


Seine Leen it aud machine. If any of * ours” 
would kindly help me I would feel obliged. Revl of 
znachine 350 to 400.— A. R. 


4857 1.) — Fixing Water- Colours. -I do a deal of 
witer-colour painting (mixed with Chinese white) on 
wood, suchas small boxes, paper-knives, &c. Can any of 
your readers inform me how to set the colours so as tu 
prevent them running when the wood is polished? 
Surely, there must be some preparation for mixing with 
the colours, <Any after-application is sure to do some 
damage.— II. C. 


(49372. —Staining Elm.—I have completed a 
small vehicle which is largely composed of elm timber. I 
should feel much obliged if some of your readers would 
kindly let me know how I shal set ubout the process of 
staining it.— SpEx. 


e Mn. F. WyTrUEnT ILD. Would 
you kindly advise under the following circumstances :— 
A. dies and leaves by will three leasehold dwelling- 
houses and one shop. He has a son B. and a daughter 
C. He leaves, on trust, to B. the shop and one dwelling- 
house; to C., also on trust, two dwetling hoosi ch. 
having the most valuable share. To make them equal, 
he devises hi- trustee to pay the whole of the ground- rent 
from the protite of B.’x share. C. is now dead, and her 
share is to be sold free from ground-rent. When B. dies, 
‘his share is to be sold 9 to the payment of the 
grounud-rent of the whole of the leasehold property. I 
wish to know if such a thing could be dune? If so, should 
I be obliged to consult the landowner as to whether he 
would accept B.’s share as security for the whole of the 
ground-rent.—Tacster. 


11871. — Frozen Feed Pipes.—I am 1 as 
Joco. shed fitter, and during the coming winter I shall 
have to look after the engine fveed-pipes at nights, and 
see that they do not get frozen up. What is the best 
means to adopt to attain the desired end I— Dou 
JOINT. 


(1875. — Blower. Would “Jack of All Trades” 
kindly pay whether the blades of fan must be as wide at 
end of biades as at the end near spindle, as his sketch 
shows them much narrower at the end? Is this right! 
Will not the wind escape past? Thanking him for his 
drawing of fan.—Tupy, 


148776. — Fret-Saw.— Will some reader kindly give 
instructions for making a treadle fret-saw? Also, some 
diagrams. I may say that I have a wooden stand and 
dron flywheel ved, which have been for a dentist's 
grindstone.--A Wot Lp-se Pir ER. 


re AO tcl and N. W. Engines.—Will any of 
t ours” let me know the principal dimensions of No. 1 
Saracen single express, and numbers and dater of the 


following! — Æolus, Ambassador, Byron, Caithness, 
Cotumb Cromwell, Cygnet, Dalton, Diomede, Di 
Vernon, xine, Eamont, Emperor, Eden, Franklin, 


General, Hecate, Hardwicke, Henrietta, Hotspur, Linnet, 
Locke, Marlborough, Mazeppa, Martin, Merlin, Nightin- 
ule, Newcomen, Narcissus, Outram, Penguin, Planet, 
ergrin, Roberts, Rowland Hill, Kose, Star, St. Patrick, 
St. Amand. Sunbeam, Scott, Tubal, Tennyson, Theorem, 
Tartarus, Terrier, Vampire, Woodlark, und Zamiel.— 
Drai. 


(48378.}—The Votoe.—Will some brother-reader 
oblige me with name, publisher, and price, of a good 
treatise with exerrises for improving and raising the 
upper notes of the voice! I can read and sing bass fairly 
well, but cannot without much straining sing higher 
than the upper D—and cannot always make D. ‘his, I 
believe, is caused by not knowing the correct method of 
making the high notes. Any advice or hinta will be 
tl ally received. —CHORISTER, i 


[48379.1—-Gower- Bell Telephone.—Will an 
kind reader explain the following fault on a Gower-Bel 
telephone which I have on a -mie circuit — I think 
the fault appears to be either in the trun-mitter at the 
distant end, or else in the receiver on the instrument 
which is bad tohcar. Icanscarvely hear the person speaking 
without shouting, and then only indistinctly, com- 

red with similar instruments I have on longer circuits. 

use bichromate batteries with two cells for microphone. I 
have regulated the magnets to various distances frum the 
diaphrugm, but find it no better. About how far should 
ghe two small coils attached to poles of the magnet be set 
from touching the diaphragm to get best results. I do 
wish some brother-rcader would kindly give a few good 
practical hints on the working of the Gower-Bell telephone. 
—VFRAX, 


{47330.] — Steam Boiler. — Will any qualified 
reader of “ours” assist me in the following :—I am 
about putting down an egg-ended boiler, tired externally, 
sft. long andl 2ft. diameter. <A short time ago I sawa 
statement in the “E.M.” that such a boiler would re- 
quire opening out every 3 or 4 weeks for the purpose of 
removing scale, &c. Would it have a good effect to 
give the inside a thin coating of hot tar before put- 
ting in water ! Has any reader tried this experiment 
NEuo. 

47381.]-Galvanising.— Will some practical man 
kindly give me a detailed description of the process of 
gulvnnising iron tubes and fittings! Also, the chemical 
actions of the acids on the Run H. CLEAR. 


(48382.]—Bell Indicators.— Would Mr. Tolman, or 
some other electricinn, kindly give me a sketch and 
description of these! I believe some are mechanical, and 
some ney but do not know wherein the difference 

ios. Zu. 


(4883. I— Retouching Negatives. Will some- 
one kindly describe how this is done! I wanted the 
other day to take out the heavy shadow from one side of 
a portrait. I tried first Indian ink, and then pencil, on 
the gelatine, but neither would do; then I varnished the 
negative with ordinary negative varnish, and tried the 
pencil and Indian iuk again, but still I could not get any- 
thing like an cven surface. The ink all run in streuks, 
and the pencil would not mark at all.—Zv. 


[48384.]—Pump.--I have a small steam-engine (that 
is able to saw from din. to Sin. decep) which I am anxious 
to apply to pumping water out of a quarry. The height 
would not exceed 10ft. Would some kind subscriber let 
me know the best mode of applying some agent for lifting 
the greatest quantity of water with the aforesaid engine. 
I have been thinking a small centrifugal pump would be 
best, but I do not know the size that could be worked by 
my engine, which has 10in. stroke, 3jin. cylinder, and is 
about ip Any information on the subject will be 
esteemed by—J. H. A. 


(48385.—Cement for Blotting - Paper.—Can 
anyone kindly say the best means of sticking blotting- 
paper together! Ordinary glue or gum, however thick, 
will not adhere on unsized paper. The double blotting 
rollers, when exhausted, I have found difticult to refill for 
this reason: as each turn of the paper has to be sepa- 
rately fustened to the foregoing one, so as to enable one 
to cut it off when used, without waste, and I can find 
9 ag tbat will adhere satisfactorily.—ETHEL CONSTANCE 

AY. 


48388.]— Iron Hoops.—Would any of our readers 
kindly give me the exact measurement of iron hoop- 
making. allowing for jumping and sca both ends? I 
have 3 dozen hoops to make of iron, 34in. fin. thick.— 
ANXIOUS Inquirer. ° 


(46337.}Soap-making.—Can anyone give me 
directions for naki £ a pure soap, containing sodna, potash, 
or ammonia as an alkali, and tallow, ofl, and glycerine as 
fats! What are the bent substances and best proportions! 
The soap should be preferably soft; cost no object, as a 
pure soap free frorn lime, resin, &c., is required. DAx Ii 

INMONT, 


[48988.]—Parker-Smith Brake.—Will anyone 
describe the Parker-Smith screw-bruke shown at the Dar- 
ington Exhibition ?—CastTLe Coombe. 


1 — Semi-Incandescent Lamp. — Will 
„H. T. B.” (20619) have the kindness to inform me how 
to construct a battery that will work this lamp? Will he 
give me its exact size and power, its cost, and ev i 
necessary for one to know who desires to prove his 
—A READER. 


{48390.]—Fossils.— Will some reader interested in 
geology answer me the 5 (1) Do fossils 
appear in flints, and, if so, are t of any great value! 
(2) How are so many stones or pebbles accounted for in 
the ground! Are they the remains of beaches, or is there 
aay ground for the supposition that they grow !—W. H. 

uv EX. 


18391. —Legal.— To. Mr. Fn RD. WxTIERTIELD.— 
My deceased father's will states that his house and 
ects oy about £200) were left to his widow, my 
other, for her use and benefit during her litetime ; 
at death the whole to belong to me. She refuses 
to have the will proved (and there being no executors 
appointed), can I compel her to do so, and if so, by 
what means !—Prrr_exep. 


eae Dahe Bed.—Would some kind reader 
help me in the following difficulty? I have the heads of 
a 3hin. back-gear lathe, and want to make a bed (gap) to 
guit same ! The difficulty I am in is, how to make the 
pattern for the casting, as several I have thought of will 
not leave the mould ? A rough sketch ,with dimensions 
will greatly oblige- W. H. Scrivey. 


48893.) —Scraping Cast Iron.—Would any reader 
tell me how to scrupe cast-iron after it comes off the 
machine without scratching or narling ? Also, give 5 
ticulars as to steel to muke scrapers out of.— W. W. K. 


48391.]— Aperture of Object- Glasses. Would 
% Prismatique kindly inform me why opticians adopt 
the present ratio of aperture of object-glasses to their 
focal length; Zin. to about 30in., or even less, is usual ? 
But if you read upon the subject, great authorities—as 
Kitchener, Maskelyince, and others—are loud in their 
pruises of long foci. If long foci are best, how is it they 
do not prevuil in practice! The glasses, surely, to say 


p! 


the least, would not cost more—the fittings about the 
eee tee a few teet of brass tube would cost but a trifle. 


(45395. ]—Astronomical.—I live in the country on a 
hilaide, and am much troubled with the winds that blow 
hereabouts, Can someone suggest (1) a light, suitable 
screen to serve ns walls? behind which I can shelter a 
little ? (2) [have a Lancaster Altazimuth mount, and 
want to know how I can make it steadier than the steady- 
ing-rod does ? I have tried sand-bags, screwing up tight. 
spreading out legs, &c., &e., but the weakness is at the 
joint. Would a larger and stronger action do better? 
(3) Can somebody describe or picture a portable observing 
stool or chair, suitable for a 3jin. telescope? II I 
remember rightly, Mr. Lancaster promised this in the 
course of sume letters he begun a year or two ago, and 
never finished.—X. P. V. 


(48396.]—Cistern.—I wish to erect a cistern for min- 
water 5ft. above the und, to contain 1,000 gallons for 
use in my garden. What would be the best materials to 
construct it of—-wood, gulvanised iron, or concrete? If 
the last, how should the pipes be connected with it! I 
propose also to have a small one attached to catch the 
first of the ruin and the soot, &c., it washes off the roof. 
This small cistern would be empticd by u siphon or pipe 
of fine bore at the bottom when the rain was over. Now, 
what would be the best method of diverting the water 
into the ee cistern automutically when the small one is 
filled '—J. B. T. 


(18397. —Greenhouse.—Is wood or iron the best 
material for the construction of a greenhouse 30ft. A 20tt., 
and how would they compare as to price ?}—J. B. T. 


[48398.]—Regulating Clock.—Would any contri- 
butor give me some hints how to correct clock when 
losing or gnining—day or eight-day clock? Also, watch 
when finger is as far at f. or s. as ible? How to 
calculate length and strength of 7 for watch or 
clock? How are the teeth cut in wheels, and what kind 
of oil is best to use? Is there any book (illustrited) 
which shows the different use of tools, and treats un 
practical watch and clock-making, with price !—Conxtkri- 
BUTOR. 


(48899.]—Telescope.—I have a telescope which has a 
plano-convex lens for an objoct-glass, and a focal length 
of something like 7ft, It is fitted with an eyepiece of 
very low power, containing four lenses ; also plano-con- 
vex. The object-glass is about Sin. in diam. As a tele- 
scope, or anything else, it is, in its present condition, 
perfectly useless, Would Mr. Lancaster, or any reader, 
inform me what I can do to make it of some practical 
value ? I would not care to lay out any sum approaching 
the price of an achromatic object-glass of English make, 
and I wish to know if one of Continental or other make 
would be of any service, what power it would stand, and. 
along with the necessary eyepieces, the probable cost ! 
Would it do as good work as one of the best English 
made telescopes with an object-glass of din. 1—Exeri. 


(48100. "-—Gas-Power.—-I can obtain a plentiful 
supply of the gasea, hydrogen and oxygen. Will sonie 
kind reader inform me the best way to use them in the 
production of h.p. without calling upon steam? I may 
add sae te produce but little pressure or power on 
their production; in fact, scarcely any.—I’. O. 


(48401. Commutators.— Is there not some other 
mode of making a commutator than the revolving one 
gencrally seen! I mean for coils. I fancy I have seen 
somewhere three or four strips of brasa with a movable 
shunt kind of arrangement. Would one of our electrical 
friends kindly oblige with a rough sketch !—B. H. 


(48102.]-~Slide-Rule.— How can I find decimal 7851 
on the engineers’ slide-rule on C line —8LIDE-RULE. 


[48403.}-Lantern Ghosts. How can I raise a 
ghost with a magic-lantern ?—MAGICIAN. 


(48404.] — Safety Matches. — How are those 
matches prepared in which the moment the flame gues 
out the charred wood turns black, no part remaining red! 
The ash is very strong.—GLaTTon, 


48105. — Interference of Light.—To ‘‘ Orpxnic 
VITAL on OrieRs.—Suppose a beam of parallel rays to 
fall at an angle on a sheet of glass, part of the light is 
reflected und received, say, on a screen, part passes into 
the glass, is retracted, and is reflected from the inner sur- 
face of the glass. It passes out again (being refracted 
again in so doing), in a direction Uel to the direction 
of the first beam. Now the second beam having traversed 
a greater distance than the first will differ from it by a 
certain number of wave-lengths. Suppose the glass to be 
of such a thickness that this difference is an odd number 
of semi-undulations, and the two images are large 
enough to overlap on the screen, sbould not interference 
take place, and the parts overlapping be extinguished. 
I have tried a variety of thicknesses of glass, and have 
fuiled to produce this result, I should be very glad to 
know why I fail :— LI. B. A. 


(48406. |—Reed .- Thanking those correspond- 
ents who have answ my query, will they oblige by a 
little further advice! I will just state that I am a joiner 
by trade, and have been making my organ from instructions 
given elsewhere by a correspondent signing himself 
„Saxophone; but as he did not say what reeds to use, 
I thought a query in the E. M.” would get me what I 
wanted; but you all seem agreed that American reeds 
and tube-bourd is the only way out of my ditkculty. 
Please say how Iam to mount it to work above the key- 
board ? e space at command is 3ft. wide by 16in. from 
back to front. I have got as far as the top of the 
bellows, which is 80in. from floor; so I don't think I 
have got room now for my tubcboard under the keys. 
My keys wre 2lin, long. My bellows and feeders 
resemble the ordinary harmonium, only all the valves und 
springs are reversed.—E. J. L. 


[45107.]—Creation of Power.—In Wormell's 
Lectures on Magnetism. &c., in inquiring into the suurce 
of magnetice power, he says a magnet does not lose its 
power by imparting it to iron or stecl, and hence arises 
the query, Where does this imparted power come frum ! 
And he then states that ' inquiry shows it comes trum 
the muscular force we exert in drawing the loadstone 
over the steel.” This point has puzzled me before, und I 
confess Ido not quite understand the explanation yet. Sup- 
pose I take a loadstone and draw it twoorthreetimesalong 4 
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Steel bar, usi to convert the bar into a magnet as much Westminster clock and to work a musica] box to Play a! by giv; an insight into the way of making 
muscular fore, sayy as would move a 4oz. Weight an | tune and change at intervals of every three hours.—Oyio, EES pe Hae Bl ode eral 10 è simple 
n 


inch in u second, ow take my steel bar and place a [ j 
SET j : ttracted | 812. — Battery for Bell. How must I re- 48438. —Clock Cleaning.—I have an W 

peoria present oh, ich sy ie on until Ticks my battery ? It — of glass bottle with two small PY i fusee drum clock to clean, and the sto Ameen 

tractive force of my et has 3 pulled 402. the bons ee 28 pg ; to ring the bell you press 

of needles in a second te. Now if I put | the zine (w Uh ited with a spring) and it goes into a 

another set of needles to my magnet, it will still go on Solution. I wish to know what the solution contains,—A 


come fing as before, and so on. Where has this power | DABBLER, 


14847.) Electric Clock.—To « Gratroy Wit Tih 


come from! The origmal magnet has lost none. M (48422.)—Carbon Binding-Screws.—The binding lease d how the pendulum works tna 
muscular force in malag my magnet has been , | Screws have come off the carbons in my Bunsen battery ; 5 —— —AMATECR CLOCK Pain the train oj 
and yet there is a considerable balance of attractive i fos sage to have been soldered on to the carbons, but 

force left. Of course, I am wrong Somewhere ; but | under the solder there seems to be a thin coat of pure 


(48438. ]— Gearing. — Will Someone who thoroughly 


would our friend“ Sigma ” (whose new book I shall be | copper. I wish to know how to re-copper the carbons s0 ds gearing give a drawing ofthe Section of gear 


i tical friend, enligh that the solder wil] take. How can Prevent the acid | wheels, whi will gear correctly with one another through a 
ur derte f-. Hane. e iz : upon the carbon tops—the acid seems to creep up ? | 180° thus j E 
—A DanLER. 121 
48408. — Gramme Machine. —1 have made a f A l Boan — 
mme machine, but t c i (48423.]—Night Sweats.—To Dr. Epurxps.— Six ’ a 

— "The scans tee in Zlin. Danida — months 2 my wife was induced to try cold sponge bath | I want these to gear at any ie ri Tight and left, the ey. 
when wound. I want to know if No. 16 on the armature | —and being of rather feeble health, found the shock too | tremes being a right angle. M. C. M. 
in coils of four layers, and No. 12 on the field ets | gTeat. Since then, she has been subject to sudden per- ($139. ]-—Found ce.—In p T 
would be better than No. 18 on the armature and N 0. 14 | Spiration, succeeded by chills, Especially about 3 o'clock Useful Note on page 23, No. 911, could any one tell me the 
on the field magnets, and if there would be leas heating in | in the moming. Can you suggest cause and any treatment | sizes of such a furnace, Say, for one 12in.? hat size 


the machine and better results ?— GRAMME. to prevent these unpleasant symptoms. — Axxious, 


48400. — Telesco Driving Clock. I should (48124. Rain-Band Spectroscope.— Will Mr. 
er obliged if aya? your correspondents could give | Rand Capron, should this meet his eye, kindly reply to the 
me hints upon the construction of a clock to drive an | following? He states in his “ Plea for the Rainband * 


of bla pipe and what preasure of win Mover. 


[48440.)—Crucible Steel Castin .—Cun an 
correspondent inform me how to make te a Wi) = 
Scrap steel, old tiles, &., do for the Purpose ; if so, wha! f 


uatorial telescope, My instrument isa silver-on lass | that some persons fail to see it, May I ask, Does he mean portions of each to use, and what flux? Thave 4 
reflector, 9łin. apertive ek focus, Motion in RA, is | that this is a peculiarity of the eye In some, for I have e with blast o to melt the steel in 


ven by a tangent-screw 12 threads to the inch, workin g never been able, poept during some hea stormy 

driving oie Stoat l4'5in. diam. The wheels of clock weather, to see anything like the ba 

ut Bor, to have cut, as I have not ern [appliances for | the D lines depicted in his plates. * on the other hand, 

prald them. The pinions of the lantas kind (so highly | I see distinctly before the approach o à 

prais by Sir ¡Edmund Beckett) I propose to make | lines which he has drawn in his No. 3 Spectrum, the line 
e info 


* 
— roc ‘ae 


myself mation I desire is Principally with | furthest from the D of the tw being always the strongest, CHESS mt 
regard to the fo Owing particulars :—{1) Size of barrel, | and s wing often alone, I may say, I that during . 
2) 15 of drivi aie mae 1 ie 1 iz, Best oe * nine 15 aiam airn sified their aing ton 65 ae = 7 
orm of regulators, 4) Number of revolu ons of regu- | bay Spectroscope have never alsifi fir prediction o 1 ications for thi de t : 

lator per minute.—Srakoazrr,, rand the gtm or twelve hours „ the pre- Fe R ra the Chess Editor, at che Gee ee — 


g di wel p 
l eg }-—Solvent for Marine Glue.—What is the indicati g bie nenen line and the distinctness cf the two 


1 the neurer n proach and a r amount of 
ht solvent for marine glue? Ihave tried benzole, ben- | rain. But, as I said hefore, I never can istinguish the 


erhaps your correspondent, „A Fellow of the 
Society,“ has had Some experience with the 


the manufacture til K Boets a not, I ahould like 2 e spectroscope, and v ìll kindly reply.—F.R.C.8, 
know how it is made,—8, S. 148125. Dynamo Machines. Se. eral questions 


48411. De rrick.—I have a derrick with a block that have recently been addressed to a correspondent on 


2 R the subject of commutators for these small machineg 
2oft. from the ground, through which my chain passes remain unanswered—either from want of knowledge or 
for lifting a weight of 10 tons, and the back guy is made for a desire not to publish the information. May I, there- 
fast to derrick - head, and carried away and made fore, appeal to our Courteous correspondent ‘s Sigma,” to 
fast 40ft. from the heel of the derrick, The derrick ask which of the two currents is employed for the electric 


ight—the one formed on the approach, or the current that 


pro bar is induced y ON the armature rece from the perm a- 
n back Rey: = hiw to calculate it for any other angle? — 3 ? and f X eding fro 11 


48426. Electric light. Will Sigma“ kindly 
#5412.)—Grun ter’s Quadrant.— ill any reader Btate the most suitable size of Wire for a small dynamo 
tell me how to make and use a Gunter'e quadrant ? It is machine using a Siemens Sin. by 2 armature to run 
used for finding the height of S tous objects, the latitude between horse-shoe steel magnets ? and oblige—ELECTRA 
and longitude of any place, the time of day, Kc. I should j a ere 
ike to know how to set out the various lines and degrees, 48127.) —Tndicator to Block. — Will vou kindly 
R , a 2 i { i > >} j aty ? Tr hn 
—Grapuo. favour me with a little more Information ? W ould not the 


[48413 ornamental Slide Rest. I have been [mature B be better if in the same Plane as CD E, and 
ious] { i 


Esatisu Mecnayte, 31, Tavistock-street, Covent-gunden. 
MW. C. , 


PROBLEM DCCXCIIT,—By Miss F. F. Bexcuey, 
From forthcoming collection, 
Black, 
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v. ow the magnet A vertical, the Pivot-point being about D? 
In Of iti the publication of drawings and What is H! Are there any counter-poises, ar do M and N 


effect this ? —GERARD Harr EY, 


„J. I. erhaps Mr. 48428.) —Arithmetical Progression. Will some 
Evans would also give us drawings and description of the correspondent kindly show me how to work out the fol- 
spherical slide-rest with all the latest improvements, and lowing : Whereabouts ina coal-shaft wil] the corves meet 
=, 5 inform us whether the spherical slide-rest would | if the radius of the roll be 34ft., the thickness of the rope 
also take tite Place of the omamental slide-rest ?_ is ft., and the depth of the pit 1,020ft. R. 


TRAVERSING MANDREL, len. Garden Path. —1 have an elliptical flower. 
(45414. }—Gelatine Plates.—wi} Mr. Robinson | bed in the centre of my garden, and 1 want to make round 
or Mr. Lancaster tell me what is the cause of spots on this bed a path of a uniform width, say 2ft. How Shall I 
gelatine negatives? Brown Spots appear on them after describe the outer outline of the path, as I know it cannot 
printing two or three times. Can the negatives be | be an ellipse? Will a mathematical fellow-reader tell me 
ne ed ? TE are not varnished, and were developed what 7755 3 curve cs 18, and its equation referred to the 
with iron.— E. 3. R. axes of the ellipse ?— ARDIN, 
48415. Steam Cock. Could any of your readers 48130. — Electri j Den 
i : ; 8130.— ctrical Resistance. Can any fellow 
teli me how the plug of Needham’s patent steam-cock for nie give à descriptive sketch of a new apparatus they 
Must I take the cock off boiler before I get the plug out ? 8 blies at number ef bas of 5 = Ag 755 
{s it fixed with nut inside of Boiler cn. Sere WO Se gate og | Sonesta | in at frame. . Rope bars of German silver 
oiler — A STOKER. ; r 
148110. Brush Electric Lamp. — Having nearly] 48481.) L. and S. W. R. can ù C. N. G. 
completed a small dynemo-clectric machine of the Brnsh | «« Waterloo,” or others state the size of cylinders and 
type, which I expect will absorb about 14-h. „and being driving-whoels of tank engine 318; also of Castor, 96? 
desirous also of trying to construct a suitable lamp for Why are the fast trains principally taken by the 96 type 
do. I looked over tay back numbers of the “ E. M.,” and | Are they better than the bogie express engines Pa- 
found on page 230 of No. 764 (November 14, 1879), a very | Morp. 
good engraving and description of Brush lamp, I would [48432. }- Electric Railways.—The ENGuisy Me- 
oe ae unkind to any competent ae bee CHANIC supplies a great many wants, and gives very fully 
kbi eto Sy Turnis A. ane with Particulars and sizes o the latest Information of inventions, “e., ut a minimum 
respective parts marked thereon, that would enable me to fcost. There is however, one want I have been lool 
start making one for the above muchine, particularly in | 2 * E tenes tern in suin 8 t} t ei s ai 
regards to gunge and quantity of wire—silk or cotton | MS Sale tion with workine ret 85 fc aa ra 
covered—T should use on the Principal helix marked A, reat ya tarba bas Of madera. „ a 5 Me 
with number of convolutions. Also unge and quantity | Struc nied A = tean Will. not ann of AE tara 
of wire J should put on to make up the adjusting helix | & 100 a al TAN é D pee i 5 tear x eee ir ech bens 
due Sed with number of convolution men te helix sur hie occa“ er, 1,008 cal 
thet eee Ks the stande, He., of helix A, as ectric ritilways excite great interest just how, and a 
n klatod.—Txrbasrbp. course of lectures or essays upon the subject will, I am 
vt „ Simplex Telephone.—To * Wwe sure, be weleomed by many as well as by—S, R. C 
n 1 5 


White to pt and mate in two moves. 
PROBLEM DCCXCIV.—By J. W. ABBOTT.. 
Black, 


H.” be kind enoug 


8 i a vin «e * White, 
I. d. diameter and depth of the carbon ‘ups in above tele- | _,,( 45435. „leaning Clocks.—wil A Fellow 


orkman ” kindly state the best way of removing the 


White to play and mate in two moves. 
tenstone ; il from clock- tes, Ke., after having Solutions are cordially j ite 
if an amateur can cut the carbons ! In the receiver, how | © W. B sina ae i Polishing 1 
are the diaphragins adjusted, and ig there no permanent es 


magnet, for I do not E one in your account! I, for 48431. — Sin gle-Needle Telegraphs.—I have 
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SOLUTION To 789. 


one, should much like to see a sketch of the switch made a pair of single-needle instruments P.O. xattern, White, Black. 
arrangement.—Canxras, but they do not work satisfactorily ; the pointer, instead 1. B tos 1.. Anything 
48418. -Wheel-Orease 1 bought, a few weeks | Of striking dead on the ivory pegs, rebounds and strikes it 2. Mates 


Fince, a good quantity of thin black grease. Can anyone | twice, thus making it impossible to read the messages, 
tell me a cheap way to thicken it to make it saleable ?— | Ihave tried a heavy magnet, but then it moves too slowly; 
Broker. and with a light one (made of a piece of Wide watch 
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fac 2 2 i j 8 à 92 fap ave 1 T sank White. Riach. 
48419. }— kin hill ams. | spring) it has the above defect. Ihave also tried weak 5 t 
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have to operate on are ditticult of removal, so I want to } large coil of fine wire, with magnet in centre, and pointer 2. Q takes B (ch , 2. K moves a) 
do them in place,—J. O. E. . in front of dial, with small spindle, and fine pivots, 3. P mates 
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construct two sets of movements of American eight-day 
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LATHE PLANERS. 


14 majority of these planers are driven 
by a pin in a face- plate attached to 
the mandrel. It is so in Booth’s and in 
Lee's, and in most of the designs that have 
appeared from time to time. Munro, who 
is now lost to the world of amateurs, knew 
better than to work his planer thus. I saw 
the design in embryo and had a good deal of 
conversation with him about it while yet on 
paper, and he fully recognised the loss of 
wer that would be sustained, as also the 
unit to the stroke, unless it was worked 
direct from the crank-axle. I still think 
Munro’s the best planer yet introduced. But 
then it is cumbrous, because it is in reality 
a distinct and separate machine, which does 
not utilise the existing lathe, except as a 
stand and driving power. It is therefore a 
machine which would be infinitely better by 
itself—the mandrel headstock and lathe fit- 
tangs being entirely removed, and a lathe 
bed and stand devoted wholly to the planer. 
It would then become a most useful adjunct 
to any workshop, although it could no 
longer be called a planing attachment to the 
lathe. 

But for planing—as opposed to shaping, 
in which the stroke of the cutter is gack. 
and the distance through which it travels 
small—it is a question whether driving by 
foot-power through the mediun of a fly- 
wheel is either necessury or desirable. A 
lever worked by hand affords great power, 
with slow steady motion. Munro himself 
sent out many a good lathe-bed so planed, 
and he also made for sale a similar hand- 
driven machine. 

I am by no means an advocate for combin- 
ing in one machine a lathe and planer, if 
room can be found for two separate ones; but 
there are cases where such a combination 
may be effectively and economically carried 
out. The matter has lately occupied my 
attention, owing to the possession of a small 
screw-cutting lathe of the Britannia Com- 

y's build, and another of similar bed and 
eadstocks, without the screw and change- 
wheels. Watching the process of self-acting 
turning, it struck me that there existed in 
such a lathe the elements of a very simple 
plancr, and that, even without the driving- 
power of thescrew. There was the rack and 
pinion as the driver—the V bed and saddle 
for longitudinal traverse, and the slide-rest, 
if it could be set up on end, as the tool- 
holder, giving the cross slide and vertical one. 
These smalllathe-beds with V edges, too, are 
so cheap, that the whole might well stand 
asa separate machine, if preferred. One 
great advantage is the length of stroke thus 
obtainable, which may without great diffi- 
culty extend nearly the length of the lathe 
bed. The cross slide is of course limited by 
the length of that of the rest, if that rest is 
used. About this, however, I shall have 
something to say presently. For a planing 
head to hold the slide-rest vertically, I was 
inclined to fall back on that illustrated in 
Northcott’s book; but a hollow casting 
would be expensive, and I think the one 
illustrated cheaper and nicer in appearance, 
while its effective shape is the same. The 
cost of the machine will be reduced to the 
items specified, 1, Small lathe-bed planed 


to be done by the amateur who can add self- 
acting feed. Starting with these alone, we 
get all the of an effective planer at the 
lowest possible cost; and even without scli- 
acting feed or swinging tool-box, much may 
be done. But I think no amateur will be 
content to stick at this point. Finding that 
he hasthus far obtained a useful tool, he is 
no mechanic if he does not go a step or two 


A e i 

00, . poot J fil. e 
106 7% 0 „beer il FT 
i fup! in| l i 


at int Ll i 1] 
0 4 0 


can 


further, and add the feed and tool-box. 
us now revert to the longitudinal traverso or 
length of stroke. With a planer-head of L 
shape, the stroke cannot extend to many 
inches, unless the top of the head is unduly 
lengthened, which would necd a somewhat 
heavy casting to keep it stiff; and the sliding 
bed of the machine cannot, of course, go 
further than the upright part of pedestal of 
the casting. Hence it is desirable that the 
head should straddle the lathe-bed, so as to 
allow the saddle to pass it in either direction 
as in a large planing machine. If the lathe, 
however, as such, is retained, I should keep to 
the simpler planer-head and put up with the 
limited traverse ; but if a separate machine 
is desired, the second is the better for. Inthe 
latter it is also desirable to shift the rack to 
the under side of the saddle, so that it shall 
be under the middle of the lathe-bed, in 
which will then be the bearings of the pinion 
axle. I have also shown, in the cross plate 
of this second planing-head, Fig. 2, a series 
of bolt-holes, by means of which the slide- 
rest can be shifted bodily so as to bring the 
tool over other parts of the work; which 
will practically lengthen to any desired ex- 
tent the cross traverse, and which will be alse 
convenient when the work to be planed is of 
such shape as not to be readily placed in the 
centre of the saddle. This, in some degree, 
supplies the place of the slide to which, in a 

laning-machinethe tool-box is fitted. We 
9 that these plans fall under the head of 
‘* Inferior Expedients“; but this cannot be 
avoided in an amateur's workshop. In the 
present case our object is to make use, as far 
us possible, of what comes readily to hand, and 
can be applied to the desired purpose with- 
out very great skill and ut low cost. There 
is no difficulty in getting a better machine if 


with V edges and stand; 2, rack and pinion; the pocket or the skill, or both, are equal to 


3, slide rest; 4, planer -head. The fittings 
VOL. XXXVI.—NO. 919. 


such a task. 
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Give me the cash, and no semblance of 
trash or makeshift machine in my shop shall 
be seen. Butif a man’s poor, he is fain to 
endure, What his brain may creste and his 
hands perpetrate—and ‘‘ perpetrate” is, I 
dare say, not so inappropriate a term by 
which to describe our home manufactures. 
If, however, such are not marketable, they 
keep a good many otherwise idle hands out 
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of mischief. We may, I think, sum up the 
present contrivance under three heads :—1st. 
The simplest possible planer, in which the 
slide-rest is used, and the L-shaped head to 
curry it, while the saddle with rack and pinion 
retuins its usual place. 2nd. The planing 
head which spans the lathe-bed with a more 
efficient arrangement of rack and pinion, and 
with the lathe-fittmgs altogether swept 
away; and 3rd. A still more efficient 
arrangement, in which either the slide-rest 
is made to traverse bodily on across bed 
above and parallel to the saddle, or a second 
slide is added, working on the saddle and 
at right angles to it, which is the easiest of 
the two to arrange. When, however, the 
top horizontal support of the rest is 
planed to V edges and the slide-rest, 
made to traverse it, we get so near to 
the real, independent planing machine 
that we may as well have it complete. 
For this reason I do not intend to give par- 
ticulars of the 3rd arrangement in the present 
paper. Castings, too, of such amachine can 
be had from one or two manufacturers if the 
amateur has pluck enough, and thinks he has 
skill enough, to make a real upright and 
downright and horizontal-right planer. Fig. 
2 is the other form of head which spans the 
lathe-bed, and has a rowofslots on the hori- 
zontal bar to receive the tenon of the slide 
rest. B is another and better form of handle, 
with double lever arm, which will conduce 
to the easy and steady working of the pinion 
and rack. The planer table should be cast 
with T slots, as shown, to take the heads of 
the holding-down bolts which secure the 
work. I intend to fit one of the small 
Britannia lathes in this way, using the bed 
of oneof their Number 13 screwing lathes, 
because it has V edges, and is but little deare: 
than those with plain, parallel edges. As I 
have another lathe of the kind, I shall prob- 
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ably remove permanently the headstocks of 
) ita separate ma- 
It will be cusy to get twelve or 
fourteen inches of longitudinal traverse, If 
the tool-holder of the rest is made as a 


the planing one and make 
chine. 


cylinder with a long slot in it, Fig. 3 
which cannot readily be removed, 


steal centre screws ta 
as shown, and to drill 


it during the back-stroke. 


touch the plate of the rest when cutting. 

Of the illustrations, Fig. 1, A. represents 
the cast iron planing head attached to the 
lathe-bed by the bolt and washer L. The 
base of this should be as wide as the bed and 
have a tenon exactly fitting between the 
bearers like those of the poppets. It will 
thusbe very steady. The slide-rest is shown 
attached by a bolt to the face of the horizon- 
tal arm of the casting. This face is planed 
flat, and has a slot to receive the tenon of the 
rest as seen at B. which represents the face 
n question, F is the rack attached under- 
reath the near side of the saddle which 
slides along the luthe-bed, and K is the 
work, The pinion H has its bearing on the 
side of tho bed, and is turned by G, the 
Winch-handle, which should be long to give 
greater leverage. The ordinary tool-holder 
ot the rest is but a makeshift. It will serve 
casually, but ought to be replaced by the 
swinging holder shown at C and E, the 
latter being its back. This tooi-box swings 
on centres, so as to relieve the tool during 
the back or return stroke, when it would 
otherwise drag and deteriorate its edge and 
leave marks on the work. To add one to an 
ordinary rest, it will be necessary to re- 
move the tool-holder, and screw into the 
top plate a pair of cyes similar to D, placing 
them just so far apart as to take the legs of 
the tool-box between them; a pair of centre 
screws are then added to form pivots for the 
tool-box to swivelupon. While the tool is 
cutting, the back of the tool-box presses 
against the top plate of the rest, and cannot 


yield in that direction, 
J. L. 


THE HISTORY OF COAL-MINING.* 


ME- GALLOWAY, in his endeavour to 
a delineate the growth of the coal 
industry, has contrived to bring out the 
sulient points of its history, and to give a 
readable and intresting account of the rise 
and development of an art which has played 
an important part in the progress of this 
country. Who first used coal as fucl is a 
question that cannot be answered, though it 
is tolerably certain that the inhabitants of 
those districts in which it crops out were the 
first to discover its most useful property. 
The Venerable Bede who died im the first 
half of the cighth century, and who mentions 
the stone gagates” of the district in which 
he lives, says nothing about their being used 
as fuel, though he notes that when kindled 
they possessed the power of driving away 
serpents. It is tolerably certain that coal fires 
were unknown during the curfew period, 
for chimneys, then, were of recent introduc- 
tion, and were found only in the stone and 
brick houses of the wealthy. The dwellings 
of the people“ were built maudy of wood, 
and the tire was placed in a cavity in the 
centre of the floor, a situation in which coal 
would be unendurable, especially when the 
curfew gave the order to put out the fire. 
Down to the end of the twelfth century it 
is certain that wood, charcoal, and peat were 
the fuels in common use, though it may well 


e A Hisu ry of Coal-Mining in Grat Britain. By 
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N it may, I 
kink, suffice for light work, such as is likely 
e be undertaken, to put a couple of short 
ped into the cylinder 
í ollow centres on the 
sides of the shank of the tool itself. thus 
allowing if to swing instead of the tool 
holder. A very little motionis needed to relieve 
I A block behind 
it at A will give it a bearing, if it does not 


the sea-shore, 


had begun to recognise the usefulness of coal, 


made before 1200, by King William the Lion. 
Several other rererences are to be found 
in old chronicles, but 1240 is a definite date 
at which the value of coal may be said to 
have been recognised, for, in that year the 
monks of Newininster Abbey, near Morpeth, 
received a special and supplementary charter, 
in which they were empowered to collect 
sca coul, for the use of the forge at one of 
their granges. This fact shows that the 
valne of the mineral had been previously 
known, and its use spread rapidly, for in 
1257, Eleanor, Queen of Henry III., left 
Nottingham on account of the smoke of the 
sea-corls, Lincburners and smiths appear 
to have been amongst the first to use the 
mineral as a fuel, but their practice was 
soon nnituted by manufacturers and others 
requiring much heat, and, at last, after 
many complaints, a royal proclamation was, 
in 1306, issued against its use in London. 
Edward III., however, was wiser, and in 
some letters patent granted by him, it was 
expressly stated that, by the leading of 
couls of this kind to all places within 
our kingdom, the greatest benefit will 
result to us and our people.” In spite 
of that, it was many years before the 
use of coal for domestic purposes became 
general, and that was hastened by 
compulsion, for wood was becoming scarce 
and dear. The coal-trade at last attracted 
the attention or the tax-gatherer, and from 
that time to the present it has flourished. 
In its earlier periods the coal-getting in- 
dustry was no doubt carried on in the 
simplest manner, only the seams within 
easy reach being worked; but as they were 
exhausted, the miners devised means to 
follow them below the water-level, and 
adopted the practices of other miners, by 
pumping the water out, and eventually by 
sinking shafts. As the miners followed the 
coal tucy met with another enemy besides 
water, tor several underground fires are 
recorded in the sixteenth century, probably 
originating from explosions of firedamp. 
In a few pages Mr. Galloway recounts the 
principal features of the early attempts to 
use sea-coal for smelting iron, and of the 
endeavours made to charke or cook the coal— 
that is, to burn the sulphur out of it, and 
render it more suitable for use in the resi- 
dences of noblemen and gentlemen. About 
the beginning of the 17th century a great 
demand for coal existed, and the miners were 
beginning to experience considerable dift- 
culty in getting it. Beamont or Beaumont 
settled for a time in the Newcastle district, 
and introduced many of the practices which 
he had probably seen adopted by the workers 
in metalliferous mines, and though he ‘‘con- 
sumed ell his money and rode home upon 
his light horse,“ he set the tide of invention 
in motion and showed the miners how to 
tind tresh seams. Plain chain pumps, or 
chains carrying buckets were used in those 
days to clear the workings of water, the 
“engine” being the ancient horse-mill. 
Later cn water-wheels were utilised for 
working the chain-pumps, and as the 
shatts became deeper the water was lifted 
in steges, Railways for carrying the coal to 
the shipping quays were introduced about 


be that the use of coal had been discovered 
und kept sceret. by those who had had occa- 
sion to light fires, perhaps on the outcrop 
itself. or at the side of a cliff exposing a 
seam. The term sea-coal is probably derived 
from the fact that at parts of the coast the 
coal crops out, and would naturally be 
broken away by the sea; while, therefore, 
charcoal had the generic name coal, the 
term “sea” was a convenient and definite 
adjective to indicate the mincral dug out on 
About the end of the twelfth 
century we find indications that the people 


and according to Mr. Galloway, the monks 
at Holyrood possessed a grant of the tithes of 
the colliery of Carriden, which was probably 


the middle of the 17th century, and in 1698 

Sir Humphry Mackworth had one in con- 

nection with his colliery at Neath, which, 

after being eight years in use, was declared 

by a grand Jury at Cardiff to be a nuisance, 

und a portion crossing the high road be- 

tween Cardiff and Neath was accordingly 

broken up. In 1702 the tables were turned, 

and it was shown that the rail or waggon- 

ways really preserved the roads, and thence- 

forward they were allowed to be built in 

Wales, as they had been for years in the 

North of England. During the 17th century 

the miners met with many disasters from 

fire-damp and choke-damp, and the necessity 

of ventilation was recognised. Fire-damp 

was overcome in a crude way, by boldly 

exploding the gases. One of the pluckiest 

of the miners was chosen, and called the 

fireman, whose duty it was to go down into 

the mine and fire the gases, which he did by 

covering himself with a wet sack, and crawl- 

ing along the floor of the workings, extending 
a pole carrying lighted candles towards the 
art where the gus aecumulated. An ex- 

plosion followed, more or less violent, which 

sometimes did considerable damage, but the 

fireman kept. close to the floor, and generally 

escaped, The pit was thus cleared for a 
day, the motions of the workmen and the 
conveyance of the tubs of coal out of the 

mine suthurg to keep up a circulation of 

the air. In some pits this operation 

was needed every morning; but the 

greater risk appears to have been from 

choke-damp. which the miners detected by 
lowering a dog or a candle into the pit, the 
dog beginning to howl as soon as it reached 
the foul air. Separate air-shafts were also 

sunk to assist in ventilating the gáts, which 

at this time were rarely more than 15 or 20 

yards deep, owing to the difficulty of drain- 

ing them. Towurds the end of the lith 

century many valuable coal-pits were 
abandoned, the pumps then available being 
found unable to keep them dry. In 1702 
came Savery’s engine, which could raise 
water from a depth of Soft., but does not 
appear to have been much used, and a few 
yeurs later it was snperseded by Newcomen’s 
engine, a machine which really effected a revo- 
lution in the mining industry of this country. 
The first Newcomen engine was erected 
at a colliery near Wolverbampton in 1712, 
and so rapidly did its powers become known 
that ina few years all the principal mines 
in the kingdom were titted with one or more. 
The miners thus having full control over 
the water, sank their shafts deeper and 
deeper, and mining progressed apace, 
especially after the introduction of tho 
furnace, in 1732, for ventilating the work- 
ings, James Spedding, of the Whitehaven 
collieries, has the credit of being the first to 
introduce the system known as coursing the 
air, in which the passages of the mine were 
so arranged by means of doors and stoppings, 
that the air passed in a steady current from 
the downcast to the upcast shaft. That was 
about 1760, a time when great advances had 
been made in the construction of machinery, 
and steam-engines of colossal proportions 
had been introduced (the engine at Walker 
had a cylinder cast at the Coalbrookdale 
Foundry, 74in. in diameter and 10}ft. stroke). 
Even up to the beginning of the present 
century the crude method of firing the gas 
to remove it from the workings was practised 
in some mines, and continued until in 1515 
the Davy and Stephenson lamps were intro- 
duced. From that time the history of coal- 
mining is too well known to need brief 
repetition here. Much has been done to 
render it safer by legislation and by improved 
appliances; but much remains to be done, 
especially in the matter of examining the 
workings previous to the colliers descending 
to their labours. Mr. Galloway has chapters 
on recent inventions and on modern mining, 
which complete an interesting book on the 
history of our most importaut industry. 
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CART AND WHEEL-MAKING. 
By J. CHARLES KING. 


(Continued from page 83.) 


CY spring-plates aro cut off from tho bar 
of steel in lengths reckoned so much longer 
by the sort of eyes“ or “cars” which are 
formed at the ends of the back-plates, as well as 
hy their shortening by curving out of the straight 
linc, which amounts to 3fin. on the plates, 
whether long or short ones. The following pro- 
portional lengths will be correct for a pair of six- 
plate dog-cart springs, 4ft. 2in. longin a straight 
line from the centre of bolt-eye to bolt-eye : öin. 
am generally the extent of the curve of the 
springs before being weighted with the carriage- 
ody and riders. 
Wonkisc Meascres ror Pl. KTS or A Dog-Cant Serine 
AFT. 21N. Lona. 
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The above table of measures may serve spring- 
makers to guide them to essential details of the 
sizes, curves, &c., of every separate plate of a 
Gogz-cart spring, and relatively for other springs. 
We will begin with No. 1 in the table—the 


thicknesses of steel at 2in. wide: this measuro is 


for the carriage draughtsman. No. 5, the 
lengths the steel must be cut off: No. 2, the 
carve or span,“ as it is termed, of cach plate; 


No. 3, the reduction in the length of plates by 


curving— mark well the fact, though the final 
curve of the made-up spring is 6in., none of the 


plates are made to an arc of Gin., as No. 2 shows 


the back plate with 3in. arc, and the others with 
gradually increasing arcs; the whole, when 
‘+ pinched up” by powerful pressure in the middle 
closing all the plate tightly together, yields an 
are of Gin. for the finished spring. 

Nos. 1 and 6 are sizes and length mostly 
given to the smith to work his steel plate by. 

A dot punch-mark is made in the centre of 
every cut-off plate, from which to measure. 
No. 4 is the critical estimate made by the smith, 
to insure practical results from the technical 
operation of ‘‘drawing’’ stecl—this word fit- 
tingly indicates one of the essential operations of 
spring-making. The stcel must not be smashed, 
kinked, or warped by hammering, but“ drawn ”’ 
gradually to a thin end. This is how it is done: 
Make up a ‘‘ hollow firo, of which Fig. 1 will 


help to explain the use and the knack of making- 
up this fire, which should last for a long day’s 
work. Error and failure are grave teachers. To 
point them out to a learner may save him from 
this down-hill way of paying for experience, so 
costly in time and money. The failure of an 
attempt to draw a spring plate in on open 
fire would be in burning your steel or melting it, 
when you expected you had only a fair heat. 
Fig. 1 is a plan of a hollow fire.“ 

A is the boss of the tue-iron; B, the draft- 
channel or pipe for the wind from the bellows ; 
cc, the arch of banked-up small coal, into and 
through which the hollow fire is blown for a 


space of 30in. in length across the forges, into 
which the stecl plate is put to be heated. 
wind-current from the bellows beromes heated to 
a degree that it will fuse steel: this fusion is to 
be avoided, except for welding. and vet almost 
approached for drawing” steel. 
is thus a flue of live coal, made by the current of 
air and the act of probing the coal as it becomes 
caked outside into a solid mass. Ih coal fire has 
to be made solid by beating it with a shovel, and 


The 


A hollow fire 


mixing it with water by degrees as the blast of 
air and the probing of the che proved. It 


takes from 20 minutes to a half-hour to make 


F C- 


a hollow fire, the bellows being plicd properly. 


I may pause to tell the novice there is a right 
and wrong way to blow a pair of smith’s bellows 
by the ‘ rock-stafi’’ or beluw’s-handle. The 
right way is to lft up quickiy and pull down 
slowly. By this simple movement a good work- 
man may be known; a short jogging stroke is 
faulty. 

Tho old saying of ‘ho has too many irons in 
the fire’? may apply well to spring-making ; two 
plates at a time is quito enough for a smith to 
attend to. The tools used are hand-haamer, 
sledge-hammer; and sct-hammer. Begin with 
the back-plate and draw the ends to a long 
chisel-shaped edge, which is thus done: The 
plate is heated for about 2in. of its length: the 
degree of heat must bo white heat, not fusing 
(which is known by the molten sparks flying from 
it); the plate is drawn out of tho fire with some- 
thing like a flash-of-lightning dexterity of the 
left hand, and it is brought down with a smart 
blow on the further edge of the anvil-top: the 
jar thus given knocks off live coal and the fused 
scales clinging to the surface. The outer surfaces 
and end are nearly welding hot, bat not the inner 
substance of the stecl. The first Liew should be 
by the smith on the plate at the extreme end, as 
if to knock down the sharp angles; tor, remem- 
ber, one blow is two in ctfect, for the anvil 
reciprocates the action of the himmer-tace, and 
knocks up the other corner at the same time as 
the hammer. The smith now strikes one or two 
blows on the end of the plate: this is done while 
the stecl rests flat on tho anvil, a little over- 
hanging the further edge. Less than half a 
second should be taken for cach of these blows. 
As soon as these have beengiven,and the hammer 
is off the white-hot stecl, the striker brings down 
his sledge-hammer witha smart heavy short-fall 
blow, the smith turns up the steel on its edge by 
a wrist movement, and strikes it with force 
enough to make tho steel narrower than its 
original 2in. width, and by a wrist-turn the steel 
lies flat on the anvil to receive the next blow of 
the ‘‘sledge, which widens the stes! of an inch 
at each blow at first. Thus it seems a contest 
between smith and mute, one hammer muking the 
steel wider the other narrower, at the rate of 
three blows of the hammer and two turns of the 
wrist ina second of time; this is continued as 
fast as hammers can be moved by human hands, 
so that to a listener the pattering blows sonnd 
like the running-down of a clock without a pon- 
dulum. 

Steel, like iron, has a tendency to split at the 
end of the plate if not properiv worked by the 
hammers, so that the smith watchfully keeps the 
end of the plate well hammcered-up:; even light 
taps of the hand-hammer on the cize near the 
end has that effect of preventing it splitting up. 

It is a pleasing sight to witness a spring- 
maker at work with two strikers, regulating their 
blows by his, cither on the steel or by timed taps 
on the anvil. The pace, weight of blows, spots 
on which to strike and when to cease; even when 
the hammers are on the swing down to the steel, 
a tap of his hammer arrcsts them instantaneously. 
When the steel is drawn down, and before cool- 
ing, while it isa dark red colour, aset-hammer (Fig. 
2) is held on the plate and the striker gives heavy 
blows of his sledge-hammer on it. This makes the 
drawn surfaces of the steel level and smooth ; 
often the smith will dash a little water on the face 
of the anvil if hot, and also dip the face of the 


together. 


hammer or set-hammer in water. This gives a 


denser surface to the steel. All the plates are 


drawn at one end first in the same manner, and 
a dot punch-mark is pnt on the cnd of the plates, 


so as to know the back or front ends in fitting 
The other ends of the: plates are drawn 
in like manner. according to the measure of cach 
in the talle of dimensions. 

The next operation is making the slits and 
studs near the ends of the plates; this requires 
special tools, of which the springmaker is the 
maker. ‘They vary, but little L purpose giving 
illustrations of the best forms of cach, and howto 
use them. 


(To be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
XLIX.* 
By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 177.) 
Pumps. 
IIE pump is a hydraulic machine for raising 
water by means of atmospheric pressure, or 
by otherwise lifting or forcing it with a 
bucket, piston, or equivalent means. It is vied 
uncertain by whom or when it was invented. 
Some ascribe it to Ctesibius of Alexandria, 224 
n. C., Whilst others ascribe it to Danaus. We 
have, however, very rood reasons for beheving 
that the pump was known to the ancient 
Egyptians. Among some of the modern inter- 
esting discoveries in the Egyptian monuments 
were bellows, which must have been worked 
with clacks, sculptured in the tomb of Thebes, 
and which bear the name of Thothmes III., a 
Pharaoh, and contemporary with Muses. Then 
Herodotus (Lanrent’s 2nd Edition, Vol. 5 
page 34, Cho J. 68) writes ahout the astonished 
Lichas whose wonder was aroused at the black- 
smith’s forze, „Seeing the smith's two bellows, 
he inferred they were the two winds.”’ . 
The two bellows were for the purpose of giving 
a continuous blast, as our double-acting pumps. 
For my part, 1 belicve that pumps have been 
known at least 3,000 years. 


Tree Pumps. 


The old method of making and boring tho 
ancient tree’ pumps, which to this day is much 
practised in the West of England, &e., may 


interest many of my readers. For this refer to 
the perambulator or frame, Fig. 272 A. It is 
from the practical work of G. Gregory, D. D., 
1807, and is a correct drawing of a frame much 
used by my late Uncle Watkins, well sinker, 
&e., of St. John’s, Worcester, and whose wooden 
pumps are to be seen in hundreds of places about 
that and the adjoining counties. This frame 
was in constant use for over fifty years, and I 
am told that this same frame is still used by the 
sons of the above, who are now living in Here- 
fordshire, where wooden pumps are also very 
cominon. 

This kind of carriage frame was also used for 
making the stone water-pipes, many of which 
may to this day be seen in the vard of the West 
Middlesex Pumping Engine Station at Hammer- 
smith. i 

The method of boring the above trees will be 
plain. The anger-rods H are generally, when at 
work, as in this case, go far as regards lateral or 
reciprocating motion a fixture, although made to 
run upon the grooved wheel M, and the treo P 
made to move upon the carriage or frame B, 
which travels upon the V-shaped runner-whecls 
ina V-shaped groove backwards and forwards. 
Such motion is given to tho carriage from the 
wheel g 4, and from there to the axle and cord 
E F, which passes over pulleys at the end of the 
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lower frame, and back to the top frame as shown 
at Dand K. Of course it will easily bo secon that 
reciprocating motion may be given to the augor- 
rods, as also to the top frame, and that, under 
the circumstances, the rods or frame must move 
in a true straight line with cach other, and if the 
nuscr-rods are made to run npon grooved 
wheels or runners in a fixed straight line with 
the centro of the tree, it follows that the tree 
must be bored truly throughout. At times the 
boriug is commenced by first boring a small hole 
with an ordinary bit-auger, after which a differ- 
ent-sizel and tapor bit is used to enlarge the 
bore. Of course us the boring procceds the tree 
ir worked backwards and forwards to clear the 
borings or chips from the bore. In the above 
carriage frame water, steam, or horse power may 
be used. 
Some pipe-borers and well-sinkers do not use 
a carriuge frame, but simply fix the tree in an 
oblique direction, so that the weight of the 
boring-rods will force the auger forward. They 
use straddlo struts’’ for the support of the 
boring-rods; but this method requires much 
practice for good work, us the pipe is apt to be 
dored out of the true line or centre of the tree. Of 
course, this kind of boring is only done by hand. 
The ends are shaped to fit into each other by 
means of a cone-shaped inside and outside cutter, 
or otherwise, and in such a manner that when 
the two are put together they fit coaetly. 
The tree pumps are made of elm or oak—the 
latter is the better, Elder is also used. 
When oak is used, for the first two or three 
months the water hasa very nauseous taste, owing 
to the iron stain getting into it. Many a score 
times have T had to pump wells dry to rid them 
of this kind of water, but after they are once 
right such pumpsare by far the best, ina sanitary 
point of view. 
When the tree-pump is bored too green, and 
fixed exposed to the sun and wind, it will split 
and crack, sometimes with cracks aa much as 
isin. long and fin. wide. When such is the 
Cine, and you are called in to repair same, you 
must first dry the place, then paint it, aud with 
a good pully e fill the crack with stiff red 
and white lead, plastering it well over the 
crack; then get a piece of shect-lead long enough 
for the crack and about 2in. wider, and with some 
lin. clout nails nail the lead over the crack. This 
is known as pump-stopping, and is one of the 
first jobs the plumber's apprentice has to do in 
ny part of the country. 

It may bo asked, why wooden pumps still 
‘eontinne to be made. The answer is that in 
mauy parts of the country leaden pipes are ob- 
jected to on account of the material; and, for my 
Part, I say that I prefer wood or stone, especially 
for some kinds of water. 


(Zo be continucd.) 


PREVENTING WATER-PIPES FROM 
BURSTING IN FROSTY WEATHER. 


SIMPLE method of preventing the burst- 

ing of water-pipes during frosty weather 

has recently been patented by Drs. Buxton and 
‘Ross, and was exhibited at the late Electrical 
Exhibition at the Crystal Palace. <A valve of 
gpecinl construction, called by the inventors 
a ventilating valve, is screwed or soldered 
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into the end of the house main service-pipe in 
the cistern, and a piece of string or wire con- 
ducted from it to any convenient spot, and fast- 
ened to a nail or hook. When frost is expected, 
all that is needful is to unhook the spring, when 
the valve falls upon its seat, and air being ad- 
mitted through the small pipe which rises above 
the surface of the water, the pipes can be emptied 
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Ly simply turning on the tap at the lowest point 
in the house service, the water in the cistern 
being saved. 

To obviate forgetfulness on the part of ser- 
vants, the inventors have called in electricity to 
their aid. A thermometer of spocial construction 
is 80 arranged that whon the temperature falls 
below 33°, a current is sent through an electro- 
magnet, which releases a catch, causing the valve 
to fall upon its seat, and at the same time opening 
a small pet-cock at the lowest point in the house 
service and draining tho pipe. The battery is 
cut out by the fall of the catch, and when the 
valve is raised again that water may flow into 
the pipes, the connection is made good. The 
electrical part of the apparatus is by no means 
an essential feature, but simply saves trouble, and 
prevents the 5 of allowing the pipes to 
remain full during frost, as the contrivance is 
rendered automatic by its agency. 


WATCH CLEANING AND REPAIRING. 


By A FLLOW-WonkRMAN. 
(Continued from page 301, Vol. XXXV.) 


Nos I suppose you have got a mandrel (Fig. 

54, page 277), and also a depth-tool. 
With reference to the depth-tool I might add, 
that if you do not drill the holes straight in 
blocks E, you must remove blocks, fit fresh ones, 
and try again until you succeed. 

When you have made your mark on the plates 
(5. e., scored off) for the hole, you place the plate 
on chuck (e. Fig. 54), with the said mark running 


true with the centre, and drill as shown Fig. 54, 
rule Fig. 57, B toC; you will find it easiest to 
drill a larger hole and fit in a boucheng. 


Jewels and Endstones. 


The mode of fitting jewels will be easily learnt 
by anyone who has had any experience with the 
mandrel; but it certainly does require a lot of 
practice, and a deal of care: you must finish up 
every point as you go, to your entire satisfaction ; 
your tools must be sharp, so that they will cut 
easy and not jabber, and do not require any 
pressing, for you must understand that if a drill 


or any other tool wants any extra pressure to] m 


make it cut, it is sure torun wrong; it must have 
a kcen edge, and set so that it only needs suffi- 
cient pressure to kcep it to its work. 

After having ‘‘scored off’’ and proved that 
your scoring is correct, you put the plate in 
the chuck of your mandrel and drill a hole about 
half the size of your jewel (A, Fig. 73); you 
next take a larger drill, same size as jewel, and 
drill nearly through (B, Fig. 73): you next 
take your cutter, Fig. 72, and cut a groove 
round the outside of this hole (see C, Fig. 73 and 
Fig. 71); now you will have made a hole as 
shown by section Fig. 71, and it is ready to 
receive the jewel. Now put jewel in the hole, 
and put a piece of pointed pegwood in the place 
of drill, Fig. 54; let the point of the ‘‘ skewer ’’ 
go against the jewel, and that will keep the jewel 
from dropping out while the plate is running. 
Now take the pointed tool, Fig. 74, put the 
point into the groove until the point touches the 
bottom, then you, as it were, see-saw your tool 
on the rest, at the same time passing the point 
of the tool in a circular direction over the face of 
the jewel, which should leave the jewel as shown, 
D, Fig. 73. If there is too much brass over the 
face of the jewel, you must cut it away with the 
graver. he other jewels are put in as 
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shown Fig. 75; they are let in to the level of 
plate, and then chamfered on the other sidg 
endstones aro put in similar. l ere 
Jewel-holes for lever watches are turned up in 
a piece of wire (brass), the endstones in a piece of 
steel wire. Tho working is just the same. 
If there is any point that the reader does 
understand, I will willingly explain. : 
(To be continued.) 
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HYDRAULIC MACHINERT.— v. 
By Prof. Perry. . 


T my last lecture I pointed out to you the im- 

rtance of the fact that, when water was in 
8 motion from one place to another, if we 
consider that gravity is the only force acting on it, 
then the whole store of euergy in a pound of water 
consists of :— 


Potential, 4 foot-pounds, because it is A feet above 
some datum level. 

Pressure, 2:3 p foot-pounds, because the pressure is 
p pounds per square inch. 

Kinetic, c? — 64:4 foot-pounds, because there isa 
velocity of v feet per second. 


And however any of these stores may alter, the 
sum Of all three remains constant, except that there 
is a loss at every place which is proportional to the 
kinetic energy. If at any p other forces 
than that of vity act, we have a change in the 
total store, and we saw what this is in the case of 
pumps. Each pound of water gets an increased 
store of energy, which may be in the 1 5 of pres- 
sure energy, or kinetic energy, or both, but which 
mainly becomes potential. 

Now, in water- wheels, turbines, water pressure 
engines, iucluding hoists and lifts, we take part of 
the store of energy from each pound of water, 
giving it to machinery. As a simple case of the 
ubstraction of energy from water, and as an illu- 
tration of the acrobat and railway-train a 
which I gave you in my last lecture, consider 
vessel from which the water is flowing. Water leaves 
this vessel horizontally from an orifice, taking sway 
with it momentum. The quantity of momentum it 
takes away per second is simply the force seting on 
the vessel. You see that there is a force acting, 
for I have arranged the vessel as the bob of a 
pendulum. If we let the water come from an 
orifice which allows it to flow in parallel streams 
with uniform velocity, it is easy to show that the 
force acting on the vessel is twice the total pressure 
which would got on this little sluice when it closes 
the orifice, and no water is flowing. 

It is very strange that some of the soundest 
writers on this subject imagine the force to be less 
when the vessel is moving. They forget in their 
calculation that the water leaving the vessel hal 
at the beginning the motion of the vessel itelf. 
Here is a vessel floating on a 1 and moving 
under the action of this jet. I had delicate 
enough apparatus, I could show you that the forve 
on it is the same as if it were at rest. 

It is a very different problem to consider the force 
of propulsion on the steam-ship Waterwitch. Here 
we must consider that the acrobats enter the train 
as well as leave it. A large centrifugal pump draws 
water from beneath the ship, and propels it outat 
the sides and sternwards, , 

Suppose the water moves through the nozzles with 
the velocity of 30 feet per second, and that the 11 
moving the other way at 20 feet per second. 
it is evident that the water has a velocity relatively 
to the sea of 10 feet per second. The momentum, 
therefore, of a pound of water is =}; x 10, and this, 

ultiplied by the N of the ship, gives 6} foot- 
mous of energy, which each pound of pum 
water imparts to the ship. . 

It is eee to see that tho greatest emam is 
arrived at by letting the water take with it only 8 
very small amount of kinetic energy as it ming!e 
with sea-water ; that, is by letting the backward 
nozzle velocity of the water be v little greater 
than the forward velocity of the ship. ; 

A turbine, water-wheel, or water-power engine, 
takes energy from each pound of water, and a 
it to machinery. You must forgive me if I dwell 
on the turbine, for I see a magnificent future before 
it which eero Ae opening up. Supp ms for 
example, that we have water in a tank or dam, aud 
we have a cloar fall of sixty feet. Now whens 
pound of water is nearly motionless at the surface 
of the dam, it has just sixty foot-pounds more 
energy than when it is nearly motionleas in the tail 
raceat the bottom. A water-powerengine of any kind 
is constructed to abstract this sixty foot-pounds of 
energy with as little waste in friction as posible. 
Instead of being at the same pressure im the dem 
and tail race, we may have the pressure energy 
much greater beforehand, as well as the potential 
energy; but in every case we try to take out of 3 

und of water the total difference of energy. 
us suppose a pound of water to be motionless in 

a cea, 
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a mill dam sixty feet high above the tail race, we 
cannot take more from it than sixty foot-pounds of 
energy. Suppose a pound of water to be motionless 
sixt feet abovo the tail race, but that it is also 
Innside an accumulator, where the pressure is 700lb. 
the square inch; we can take from it 60 + 2°3 
x 700, or 60 + 1,610, or 1,670 foot-pounds of 
work. 

2 fs have understood the action of the centri- 
fugal pump, you will have no difficulty in under- 


ding the action of the turbine. It is 
because you have studied the centrifugal pum 
that I mean to dwell upon this turbine of Prof. 
JamesThompson. Water flows from a pen-trough 
eS Y cast-iron pipes to A. Remember our old 
rule, these pipes must be bell-mouthed ; they must 
open out ually into the cistern; they must be 
as large in diameter as we can conveniently 
make them. In that case the velocity in the pipes 
will be small, and, therefore, the friction will be 
small. Fig. 1 shows a plan of this chamber, B, 


A 


into which the water flows. This chamber is so 
eal that the velocity here is small, and the water 
timds its way equally readily into the central space 
whether it flows between the guide-blades 1 and 2, 
or 2 and 3, or 3 aud 4, or4and 1. Observe that at 
last we are allowing the water to flow quickly, for 
the guide-blade chamberis narrow. When the water 
is just leaving the guide-blades, observe that it 
flows rapidly ; of course it is flowing radially as 
wellas tangentially to the rotating wheel, but the 
tangential motion is equal to that of the wheel. 
Suppose you wanted to enter a railway train 
without shock, you ought to try to get a velocity 
~ equal to that of the train, in the direction of the 
train’s motion, before you ventured to enter the 
train ; hence the tangential velocity of the water 
must be equal to that of the end of this radial vane 
of the weel, if the water is to enter 1t without shock. 
If the vane isinclined like Fig. 3, A, the tangential 
velocity of the water ought to be less than that of 
the wheel justhere. Ifthe vane here isinclined like 
Fig. 3, B, the tangential velocity the water is made 


greater than that ofthe vane. In fact, you see that 
the relative velocity of water and vane must be in 
the direction of the vane, if there is to be no shock. 
Usually the vane is shaped as you see it in Fig. 2, 
which is an enlarged section of the wheel; but I 
will suppose it to be radial just at the outside, for 
simplicity of calculation. Remember, then, that, 
somehow or other, we must try to get tangential 
velocity of water, equal to velocity of vanes there. 
The water now flows through the wheel; which 
lets it escape at the centre. ere, again, we must 
5 the water has to escape with no 
velocity, except a radial one. 

If we wanted to let a stone out of a railway 
carriage so that it would just fall to the ground 
vertically, so that it would possess no forward 
motion, you know quite well that you would have 
to shy it backwards, with respect to the train; give 
it a velocity backwards as much as it has forwards 
already. ese vanes, then, at the centre, let the 
water out backwards, just because we want the 
water to have no forward velocity when it has left 
the wheel. The water has, of course, a radial 
velocity everywhere, which simply depends on the 
total quantity flowing per second, divided by the 
tangential areas of these orifices. 

We want, now, to know how much store of snergy 
has each pound of water lost in sing throug 
the wheel, and we employ the rule I told you about 
before. Get the tangential momentum of the 
water at F. We have one pound of water, and if 
the velocity of the outside of the wheel is v, then 
1 — 32 x v is the forward momentum of one 
pound of water. This, multiplied by v, is the 
work done by the pound of water, or v? — 32 foot- 
pounds, because 11 enters the wheel. Now, you 
see that the wheel does no work on the water as it 
leaves at K, because the water leaves with no 
forward or backward momentum. Hence one 
pound of water, from the time it enters the wheel 
to the time it leaves, loses v«* — 32 foot-pounds, 
from its store of energy, and gives this store to the 
wheel, 

If then it loses no energy by friction anywhere 
when it enters the tail race, it has just this much 
less energy than when it left the pen-trough. If 
h is the total height of the fall, evidently one 
pound of water gives out / foot-pounds of 
ene We know that in practice, what it gives 
to the wheel is only a portion of this, and v?/32 ~ A 
is called the hydraulic efficiency of the turbine. 
It is the ratio of the energy given to the wheel 
to the total energy lost by the water in falling from 
one level to the other. 
to the water in entering or leaving the wheel, its 
efficiency is twice the height due to the velocity of 
the rim divided by the real total fall of the water. 


Of course all the energy given to the wheel is 
not utilised. Remember that there is friction 
between the wheel covers and the wheel case, 
friction at all the bearings, &c., of the shafting, 
which transmits the power of the wheel to a mill, 
&c. Iam only speaking now of the efficiency of 
the passages through the wheel, which is, however, 
the most important matter in connection with 
turbines. 

Knowing the average amount of water passing 
through the wheel, and therefore the radial velocity at 
K, the angle of the vanes at K is determined if we 
know theaverage speed of the wheel. Ifthespeedand 
quantity of water were exactly proportional to one 
another—that is, if the speed of the wheel were 
exactly proportional to the horse-power—the inner 
ends of the vanes once settled would remain right 
always. But if our wheel is to be re ted as a 
steam-engine, so that quickening speed causes less 
water to tlow, then it is obvious that the inner ends 
of the vanes, although right for the calculated flow, 
are not properly shaped when the horse-power 
diminishes or increases, The loss of energy here is 
not, however, likely to be great in any case. Itis 
different at the entrance to the wheel F. Unless 
the guide blades are directed so as to give a tangen- 
tial velocity to the water equal to that of the wheel, 
there is a considerable loss by friction at F. 


Suppose that less water flows through the tur- 
bine, the inclination of the guide blades ought to 
alter, and this arrangement of links, which you see 
in the drawing, is for the purpose of making the 
gua blades alter their inclinations to the wheel. 
Each guide blade is pivoted at its extremity, K, aud 
when one is shifted they are all shifted in position. 
Unless there is a t variation in the work which 
we require aturbine of this kind todo, it is not 
necessary to apply a governor which partially stons 
the water supply when the machinery runs à little 
too quickly, although such governors are very 
necessary for a great many water-wheels and 
turbines. 

It isto be remembered that this turbine is really 
a centrifugal pump, through which the water 1s 
flowing negatively. Increased speed tends to stop 
the flow. If the wheel were at rest, the flow 
would be very much greater than it is. Hence, 
increasing the speed somewhat stops the flow, allows 
less water to pass through, and less work to be done. 
This action cannot be called a governor action, for 


it does not maintain a constant speed; but it may be 


, then, there is no shock 


called a steadying action, as it prevents any great 
change of speed, even fora considerable alteration 
in the work done. - 

Except at the speed for which the positions of the 
guide-blades are fixed, there issome loss in friction, 


and the guide-blades are rearranged should any 
e e change be meditated in the power to 
be given out. 


In arranging a turbine, it is obvious that the 
great point to settle beforehand is this: — What 
ought to be the speed of the wheel for a given 
height of fall? If there were no loss in friction, 
we could say at once, if v is velocity of rim of wheel, 
v? — 82, the total loss of energy by one pound of 
water, ought to be equal to u; that is, the velocity 
of the wheel ought to be that due to half the height 
of the total fall of the water. Thus, for a fall of 
60 feet in height, half of this is 30 feet; and if a 
stone fell 30 fect, it would be falling with a velocity 
of 43 feet per second. The rim of the wheel ought 
to have a velocity of 44 feet, then, per second, and 
it is easy to show that, wherever the turbine may 
be placed, whether it has a long discharge pipe, or 
is submerged, the water may be made to flow tan- 
gentially into the wheel with the same velocity as 
the wheel itself has. But we have usually to cal- 
culate on the assumption that a certain fraction of 
the energy of the water is wasted in the supply and 
discharge pipes, and the discharge chamber, and 
hence the velocity of the wheel is less than that due 
to half the height of the fall. 


(To be continued.) 


GEOLOGY: ITS PRIMARY AIMS 
AND BEARINGS.* 


By Prof. JAMES GEIKIE. 


ROFESSOR GEIKIE said he could hardly do 
better, perhaps, than try to set forth the 
8 aims and general bearings of the science of 
eology, and to indicate the nature of the problems 
with which it dealt. Dealing, as geology did, with 
the operations of Nature in the past, it was obvious 
that before proceeding to interpret the record of the 
rock we ought to have a clear knowledge of the 
mode in which Nature worked at present. All 
geologists were agreed upon this, and were ready 
to acknowledge it as the chief article of their faith. 
Nevertheless, this obligatory article had received 
different interpretations. Some, for example, had 
held that the present condition of things must be 
taken as the exact type of all the phases through 
which the earth’s surface had passed, during the 
different stages of which we had any reco ble 
records preserved in the stratified rocks of globe. 
Other theorists, again, were of opinion that, while 
the agents of change had necessarily been through 
all time the same in kind, the had yet varied 
again and again in degree, and that the present 
moderate condition of things could not therefore be 
taken as an exact type and pattern of all ede 
vhases in the world’s history. Thus cach schoo 
ad its own method of interpreting the funda- 
mental axiom of the science—that the present was 
the key to the past. And as the primary aim of 
geology was to interpret the stony. record with a 
view to the reconstruction of our earth’s history, it 
was obviously important that they should be able to 
satisfy themselves as to which of these rival con- 
ceptions was most consonant with truth. In other 
words, they must do their utmost to ascertain 
which gave the most reasonable interpretation of 
geological phenomena. Meanwhile, their ehief 
concern in beginning their studies must 3 
be to detect resemblances between the present an 
the past. They examine, let them tuppa, a 
section of strata exposed upon the sea-shore or 
along the banks of a river. Their knowledge of 
the different kinds of sediment in course of trans- 
portation and accumulation at the present day en- 
abled them at once to recognise, in the conglomerate 
sandstone and shale of their section, simply the 
consolidated sediments of earlier times. The 
occurrences of fossils in the strata determined 
whether the deposits were formed in fresh water, 
brackish water, or the sea—whether near a coast 
land, or ata greater distance from the shore, and 
so forth. In short, there were many almost 
obvious conclusions which the appearance presented 
by an individual exposure of rock must suggest to 
any observer who had Brenna become familiar 
with the operation of the natural force in the world 
around him. He simply compared the facts with 
what was now taking place, and was thus led to 
conclude that effects the same in kind had been pro- 
duced in the same way. Sometimes, however, the 
rocks presented appearances which were harder to 
interpret in this obvious and ready manner. They 
encountered, for example, a rock-mass having none 
of the features presented by ordinary sedimentary 
strata. tead of being made up, like conglo- 
merate and sandstone, of rounded stones or grams, 
arrauged in layers, it was entirely composed of 
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larger and smaller crystalline particles, not lying in 
lines and layers, but scattered tudiscriminutely 
through the whole mass. It did not occur in beds 
like ordinary selmentary striata, but on the con- 
trary they saw it cuttiug, as it were, across other 
rocks, and sending out veins which penetrated the 
latter in all directions. The observer immediately 
concluded that the crystalliue rock was of younger 
age than the beds traversed by it: und that the 
whole mass with all its veins was injected into its 
present position in a liquid. semi- liquid, or pasty 
and probably heated condition. And, in confirma- 
tion of this last conclusion, he might perhaps note 
that the rocks immediately udjoiningg the dykes 
and veins betrayed the appearance of having been 
subjected to the action ot heat. All these features 
the observer might have seen exemplificd in a 
modern volcanic district, aud he might therefore 
feel justified in the opinion he had formed as to the 
formerly molten state and therefore igneous origin 
of our crystalline rock His induction, however, 
wasnot complete. He compared hissupposed igneous 
rock with the undoubted products of existing 
volcanoes, and although many of these last sent 
out dykes and veins aud had a crystalline texture, 
yet not a single one wight have any further 
resemblance to the crystalline rock of his section. 
He could not, therefore, be any longer certain that 
his dykes and veins had originated in the same way 
as those of Etua and Vesuvius. The origin of suc 

a crystalline rock as he was speaking of (which 
they might suppose to be grauite) could not be 
determined, like that ot conglomerate or sandstone, 
by direct comparison with similar rocks in process 
of formation. Exhaustive examination of the 
granite itself, and intunate kuowledge of its in- 
gredients, aud the conditions of forination which 
these imphed combined with careful observation of 
the mode in which this rock occurred Wherever it 
was met with—these and other studics must be 
prosecuted before uuy assurance could be obtained 
as to the precise mode in which grauite dykes aud 
veins had onginat d. The observer then learnt 
that these were really of igneous origin as he at 
first inferred, but dus notion that they had been 
injected into strata at or ucar the surface like 
the dykes of modem volcanoes could uot, he found, 
be maintained. All ic evideuco supphed by 
careful microscopical cxamination and physical 
considerations led to the conclusion that granite 
had been formed and consolidated ut considerable 
depths. As another sample of the mode of interpret- 
ing geolomcal phenomena, he went back to the 
section of conglomerate, sandstone, and shale, 
supposed to belong to the tertiary period. The 
fossils were numerous, and so well preserved that 
they were enabled to compare them with living 
forms. A few belonged to existiug species, others 
were closely related to these, while yet others, 
although without doubt extinct, could nevertheless 
be referred with contidence to living genera. 
These facts enable them to come to a trustworthy 
conclusion as to forner climatic conditions—for a 

they had to do was toexamine the conditions under 
wluch the existing species tlourished, nud draw the 
obvious inference. Put Fuppose the fossils indicated 
a warm and genial climate, aud that the locality in 
which they discovered the section lay far within the 
Arctic circle—what must their conclusion be? 
Simply this: that the climate of those high latitudes 
was formerly much warmer than it was vow. But 
the next question arose—ILow could auch a climate 
obtain within the Arctic circle? This was one of 
those crucial cases which must eventually deter- 
mino whether Uniformitarians woro justitied 
in maintaining that the present was the ex- 
act type of all that had gone ie within known 
geological periods. According to them it was not 
necessury to look beyond this earth itself for an 
explanation of such an apparent anomaly as the 
occurrence of southern faunas aud floras in the 
Arctic regions. All they had to assume wasa former 
very different distribution of land and water. They 
referred to the well-proved tact that there had been 
frequent considerable elevations and depressions of 
the land, which must have indirectly utfected the 
climate of wide arcas by moditying the course of 
oceanic and aerial currents. This hypothesis was 
opposed by others who maintained that no such 
distribution of land nud water existed at the epoch 
in question, According to them, the position of the 
minu continental ridges aud oceanie depressions was 
cstablished at a very carly period in tho earth's his- 
tory ; and they must look beyond our globe itself if 
they wished to tind the key to those greater revolu- 
tious of climate of which they had evidence in such 
a case as the occurrence of a southern flora within 
the Arctic circle, The greater climatic revolutions 
of the past were due, they were assured, to peri- 
odical changes in the eccentricity of the earth's 
orbit, combined with the precisiou of the cquinoxes, 
and the influence which such mutations must have 
exerted upon the ordinary agents of geological 
change. The soundness of these opposing views 
must, of course, be tested by an appeal to facts, and 
it would bo tlar duty in the course of their inves- 
tivations to examine all the data which had been 
adduced in their support. In the initial stages of 
geological investigations they were occupied in 
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detecting the more apparent resemblances and cor- 
respondences between the present aad the past; but 
the results obtained by geologists could not have 
been arrived at had they contined themselves solely 
to the detection of such resemblauccs and corre- 
spondences. The natural forces had always becu the 
sume in kind, if not in degree ; and they could often 
watch the gradual development by their means of 
products which more or less closely resembled the 
rocks of their sections. But experimental evidence 
of this kiud took them only a short way, and they 
were sooucr or later confronted by appearauces, 
which were not reproduced by Nature before their 
eyes. The fact that alarge proportion of the lakes 
of the worldrested in rocky hollows or basinshad been 
loug known before it occurred to anyone to ask how 
such rocky hollows had come into existence. The 

uestion was first asked and the answer given by 

rof. (now Sir) A. C. Ramsay. He had pondered 
over the problem for years before its solution dawned 
upon him. None of the ordinary agents of geological 
change scemed capable of producing the phenomena. 
But while studying the glacial features of Switzer- 
land, his scientitic imagination enabled him to re- 
produce in his own mind the aspect presented by the 
Alps during the glacial period, when the great 
mountain valleys were choked with glacier ice, which 
flowedout upon thelow grounds of Germany, France, 
and Northern Italy, so as to cover all the sites of 
the present lakes. He saw that under such con- 
ditions enormous erosion must have been effected b 
the ice, by menus of the rocky rubbish which it 
dragged on underneath, and that this erosion, other 
things being equal, would be most intense where 
the ice was thickest and the ground over which it 
advanced had the gentlest inelination. Such con- 
ditions, he inferred, would be met with somewhere 
in the lower course of a valley between the steeper 
descent of its upper reaches and the termination of 
the glacier, and, after some time, would necessarily 
result in the formation of elongated rock basins. 
The examples given of geological methods of inquiry 
might suffice to show that the process of reading 
and interpreting the past in the light of the present 
necessitated not ouly accurate observation, but an 
extensive ucqudntance with the mode in which the 
operations of Nature were carried on. In a science 
of observation like geology, theory was necessarily 
otten in udvance of the facts. If additional evi- 
dence was required they must first have some notion 
where to look tor it. In other words, it was 
essential to progrers that they should have pre- 
conceived opinions or theories, which enabled them 
to arrange the facts they already possessed, and to 
point out the directions in which further evidence 
might be looked for. They could not be too care- 
ful, however, that their preconceived notions did 
not lead them to colour the evidence or to blind 
them to facts that told against their views. 


READING AND SPEAKING.* 


By Prof. A. J. D. D'ORSEY, Lecturer on Public 
Reading at King's College. 


LL good reading was natural, and if asked what 
natural reading washe (Prof. D’Orsey) would 
say—that which suits the nature of the speaker or 
reader, the nature of the thing read, or the nature of 
the place or circumstances in which it was read. 
What wouldsuit anactor would be out of character in 
a clergyman, and rice rersd ; what would be quite 
roper im reading the Bible would not be the style 
tor Shakespeare, aud a Shakesperian style should 
certainly never be applied to the Bible. Mannerisms, 
with all the other faults of our public reading and 
speaking, should be carefully avoided. This was 
difficult, as was illustrated by an anecdote of Mrs. 
Siddons, who went to a shop for a pair of gloves, 
aud asked, ** Woman, hast thou gloves ** in such a 
tragic style that the shopwoman, trembling lest her 
customer were a mad woman with a dagger beneath 
her cloak, stammeringly replied, “ Oh, please, 
madam, you may have all the gloves in the shop if 
you'll only spare my life.” The first thing to be 
reformed in schools, colleges, and everywhere else, 
in this matter was attitude, to illustrate which Prof. 
D'Orsey imitated the attitude of a village school boy, 
with shoulders well up to his head, his chest 
flattened, and his book with both hands pressed 
lovingly and affectionately to his breast. (The atti- 
tude and the sing-song tone of the lecturer created 
roars of laughter.) A prevailing note, E, F, or G, 
sharp, flat, or natural, was the general characteristic 
of school bey or school girl reading in Englaud, A 
similarly amusing sketch was piven of public school 
reading. The 's“ were not dropped, and the 
tone was more gentlemanly, but there was equally 
unmeaning monotony. Lastly, the reading of the 
ladies’ school or college was illustrated—a niminy- 
aminy, narnby-pamby style of reading, ina very 
oe tone, with no expressiou, aud with no manifes- 
tation of intelligence. Why should reading be thus 
defective? The attitude must be first reformed. 
The book should never be held with both hands—a 
little light octavoas if if were a pouderous folio. It 
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should be held with the left hand slightly extended, 
the shoulders should be thrown back, the chest ex- 
panded, the windpipe straight, the chin at right 
augles to the windpipe, and the voice thrown to the 
end of the room. The cultivation of the voice for 
reading and speaking was at least as important as 
for singing. Prof. D’Orsey imitated a certain 
mayor who introduced him in a speech which he 
bent over the table to deliver till at lengh there was 
a head near the table with two elbows up on each 
side of it, and said that to stoop while reading made 
twice as much exertion necessury. He reminded his 
brother clergy of the rubric before the first lesson. 
„Then shall be read distinctly and with au audible 
voice’’—two very important provisos—‘‘ the first 
lesson. . . he that readeth so standing and 
turning himself as he may best be heard of all such 
as are present.“ When did they see a clergyman 
tum hunself during the reading of the lesson so that 
his voice might go ull over the church? This rubric 
contained all the guidance necessary in the matter 
of attitude. The next mutter for reform was 
breathing—for although we were at that all our lives 
we necded hints on the management of the breath. 
Some by drawing in the breath every fourth or fifth 
word laid the foundation of the disease of stammer- 
ing, aud bad breathing was at the bottom of much 
bad reading. A first principle was never to breathe 
through the mouth if it could be avoided. It dried 
the mouth, particles of dust were inhaled, with 
oceasionally an enterprising fly, and the vocal organs 
were injured by turning the cold air upon them 
when they were in an excited and heated state. 
Medical men would bear him out in this. Let the 
mouth be kept tightly shut whenever possible, and 
let the air be inhaled through the nostrils, but let it 
be doue quietly. It was important also to take a 
full breath; for when the lungs were fully intluted 
the chest was a natural sounding-board. To speak 
with a half-breath was to put great pressure on the 
vocal organs, croak like a frog, and ultimately ruin 
the whole voice. Fully inflate your chest, aud you 
could say “Shoulder arms” with a voice like 
thunder. The voice was not sufficiently attended to 
in schools. Mr. D'Orsey gave examples to show 
that the same inflections aud emphasis which were 
natural in ordinary conversation should be cultivated 
in reading aloud. It should be known that there 
were speech notes just as there were singing notes. 
Did they ask what was the shortest way of learning 
to read naturally? He would say—if you were to 
divide yoursclf into two, as it were, and call one 
the reading man and the other the speaking man, 
and let the speaking man but teach the reading 
man, you would be sure to read well—the natural 
voice of the speaker would be transposed into the 
reader, and he dreary monotone and mismanage- 
ment of the voice would disappear. The voice, 
like every thing else, was improved by cultivation 
and ruined by mismanagement. By training it 
could be made as delicate, as sonorous, as musical, 
and as powerful for reading us for singing, On the 
other hand, out fof 25, 000 clergy more than 3,000 
were on the shelf from physical derangements, the 
result of mismanagement of the voice. Men shouted 
instead of being distinct, aud raised their voices in- 
stead of modulating them, aud so ruined their 
vocal organs. He knew a clergyman who had 
two voices, who preached with a gruff bass 
voice, varied with an occasional falsetto. He 
had the misfortune to fall into an open grave. 
Said he, in his deep bass, Is any one passing? I 
have fallen into this grave.“ Where are you?“ 
some one asked. Here, done in this corner,“ said 
he, in his falsetto; whereupon he received the reply, 
„Oh, if there are two of you, you may help each 
other out.” Another necessity of good reading and 
speaking, Professor D’Orsey said, was articulation. 
As a nation, compared with other nations of 
Europe, we were a most indistinct set of speakers. 
Out of this arose the habit which shopmen had of 
repeating an order given them. Every letter 
should be sharp and clear so that not one word 
could be 1 A whisper ought to travel 300 or 
4vort., and to show the possibility of this Professor 
D'Orsey stated that he had proved it in York 
Minster and in the large church of St. Michael's, 
Coveutry, 300ft. long. Not ouly did he make other 
persons hear his whisper at Coventry, but he heard 
theirs the whole length of the church. He had 
also succeeded in such an experiment in the Albert 
Hull, aud this showed that it was not loud, but dis- 
tinct, speaking which did it. A lecturer who was 
very loud in his tones aud very energetic was once 
rebuked by a quiet Quuker when he sat down. 
Friend,“ said he, before thou beginnest thy 
laborious work again wilt thou allow me to say a 
word? Thou wilt not be offended if I say to thee 
that thou makest such a dreadtul noise we cannot 
hear thee.”? Indistinct articulation was an absurdity, 
and we should do well to remember Bishop Wilber’ 
force’s advice to his candidates for holy orders— 
» Spare you throats and use your lips.“ To teach 
pupils to articulate correctly they mast be shown 
What organs produced certain sounds. To pro- 
nouuco ouea tr's properly, for instance, the 
tip of the tongue dotkl be putut the back of the 
upper teeth, and then by the pressure of air re- 
moved, and replaced, aud the operation repeated, 
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Let them attempt tosay “rrrrrr’’ and they would 
soon know whether they pronounced it accurately. 
In the same way the tecth must bo used for d and 
t sounds, and the lips for five sounds, h, p, m, f, 
and v. Some people never used their lips at all, 
and to them he gave the advice he once pave to a 
young man who caine to him—that they should go 
and seat themselves before a looking-glass aud 
make all the faces they could think of. As to 

ronunciation it was another matter of importance, 
or which there was no real standard—but he re- 
commended Walker's dictionary edited by Smart. 
A provincial dialect was a hard thing to encouuter, 
but why not try to encounter it? As an instance 
of mispronunciation he spoke of the cockney “ni” 
or i' for the sound of a' in fate, remarking 
that out of 4. 000. 000 of people in London nothing 
hike half a million people spoke respectable English. 
Pussing on to speak of the intellectual part of his 
subject, Professor D’Orsey said no man could read 
what he did not understand. He advised that be- 
fore a piece was read a five minutes’ lecture about 
it should be given to the class, that the boys and 
girls might understand what it was about. Then 
get them to mark with their pencils the words on 
which emphasis should be placed, to put a little 
tack like au apostrophe where a pause should be 
made, and a vertical stroke where a long pause 
should be inserted. Let them not say “It was a 
Bummer's evening, Old Kaspar’s work was done’ 
for nobody disputed the statement, but let them 
puta short quantity mark over “was” to show 
that the emphasis should be taken from that word. 
** Do vou walk to Birmingham to-morrow at four 
o’clock ? was a sentence. Do you walk? Do Yunt 
walk? Do you walk to Birmingham? Do you 
walk to Birmingham to-morrow Do you walk to 
Birmingham to-morrow ? Do you walk to Binning- 
ham to-morrow at feur o'clock? A differcnt meun- 
ing was conveyed each timo according to the 
position of the emphasis. There should never be an 
emphasis on personal pronouns except for a decided 
reason, nor on substantive or auxiliary verbs. 
In Our Father which art in heaven,” art should 
be spoken lightly and not with emphasis, for in a 
Christian conpregation all believed that God was in 
heaven. In the creed, ugain, we heard it said, 
“The third day he rose ayain from the dead,” 
whereas the emphasis should be on rose, At Shef- 
ficld that remark was disputed, but the Chairman 
of the meeting undertook to auswer the objection. 
He said be was out walking and saw a man build- 
ing a wall. Later the same day he passed again, 
and the man being still at work he said, * There, 
you are, building the wall again.“ “ No,” said he, 
I'm only building it oonst.’* To take another 
instance,“ Let there be light and there was licht” 
should be rend“ there was light,’ not “there as 
light.“ Passing on to speak of pauses, Professor 
D’Orsey remarked some people stopped no more 
at commas than a steeple-chaser did at a 
fence or ditch, and said that the beautiful Church 
Service was murdered by a neglect of punctuation 
which deserved the reprobation of every bishop 
or bishop's chaplain. Besides commas there were 
rhetorical pauses where a slight check should be 
mzde—such as the pause between the nomiuative 
and the verb. Iuflexions must also be observed. On 
the last division of his subject, the emotional, Pro- 
fessor D'Orsey said he would not pretend to 
teach his hearers, they must have heart in 
what they did. Sheridan Knowles told him 
“ I have taught you all that I know. There 
is one rule that covers it all—be in earnest. 
One flash of the cye—one hearty stroke of the 
arm—is worth a dozen sentences.’ 


ELECTROLYSIS WITH CARBON 
ELECTRODES. 


N pursuance of their researches on the electrolysis 
of various liquids by means of electrodes of 
carbon or graphite, Signors Bartoli and Papasogli 
have electrolysed solutions of hydrochloric acid, 
chlorides, hydrobromie acid, broinide, iodide and 
cyanide of potassium, iodide and fluoride of 
hydrogen, sulphide of sodium and of ammonium, 
arsenic acid, antimonide of potash, boricacid, mellitic 
acid, sulphuric acid, ‘sulphates, nitrates, oxalates, 
formiates, acetates, hypochlorites, permanganites, 
chlorates, nitric acid, chromic acid, sodium-bisul- 
phide, and pyrogallic acid. Referring to the 
original for an account of this extensive series of 
experiments, we give here the gencral results, 
which the authors sum up as follows: 

In all liquids, in which the electrolysis does not 
develop hydrogen at the anode, the gas carbon, 
wood carbon, or graphite used as positive elec- 
trode is not decomposed, und undergoes no 
perceptible loss of weight. 

In those liquids, on the other hand, in which 
electrolysis produces free oxygen at the anode, the 
gas or wood carbon or graphite used as positive 
electrode wastes away, being partly decomposed ; 
and there are produced carbon, anhydride and car- 
bonic oxides (the relutive quantity of which depends 
on the intensity of the current, and the surface of 
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the positive pole), with other products which are 
different according to the nature of the carbon. 

The graphite employed us positive electrode in 
these liquids produces no coloration of theclectrolyte, 
whereas gas carbon and wood carbon, after they 
have been punitied by chlorine ata high temperature, 
produce very intense dark colour in water, inalkaline 
solutions, and in those of some acids, and of some 
salts of those acids. 

Gas carbon and wood carbon, uscd as positive 
electrodes in solutious of acids or of neutral salts, 
whose electrolysis develops oxygen at the anode, 
form principally, even cxclusively (besides CO and 
Co, gas) a dark, solid substance, which has been 
called mellogen, the composition of which is repre- 
sented by the formula Cn H; O,, or bya multiple of 
the same, and only traces of benzo-carbonic acids ; 
aud in the solutions of phosphoric acid, or hydro- 
tluoric acid, or anette of potash, a substance 
similar to mellogen in properties, but containing 
phosphorus, or fluorine, or antimony, according to 
the electrolyte used. 

On the other hand, graphite, used as positive 
electrode in the same liquids, produces, besides the 
gases CO and CO,, chietly graphitic acid. C,, H; O,, 
or a similar compound ; but containing phosphorus, 
fluorine, or antimony, if the electrolyte be a solution 
of phosphoric acid, hydrofluoric acid, or autimenide 
of potash. 

urther, gas carbon or wood carbon, as well as 
graphite, used as positive electrodes, give, in 
alkaline electrolytes, mellitic acid, C,ILOn: 
pyromellitie acid, C,H;O,; hydrorellitic acid, 
CHO, and another acid, which is hydropyro- 
melhtie acid, or at least has the same perceutage 
composition as that acid. 

These researches are deseribed in T Noro Cineto. 


PROFESSOR TAIT ON THE COMET. 


N an introductory address to the students of 
Natural Philosophy at the University of Edin- 
burgh, delivered last weck by Protessor Tait, 
with the object of illustrating what natural 
philosophy had done in the past, and what it was 
capable of achieving in the future, he drew atten- 
tiou to the appearance of the comet now to be seen 
in the heavens. Of what materials, he asked, was 
this comet composed; It had been ascertained, 
asan absolute certainty, that in the head of the 
comet the metal sodium was present. They also 
round carbon and hydrogen present, ht lie existeuce 
of these gases had been proved by the prism. The 
second important question in regard te this body 
was- Where is it going. and is there any chance in 
the future of its coming unpleasantly near us? It 
required only six or eight hours’ observation, he 
mid, for an astronomer tu calculate in what path it 
was moving, and the rate of speed at wluch it was 
going: and to be able to do this was the outcome 
of centuries of study, based on the observations of 
matter and its properties. It həd therefore been 
calculated that the present comet was forty or fifty 
millions of miles away, and that its tail was from 
ten to twenty millions of miles in length. How 
did they measure this distance aud this length? 
The answer was that these details were founded 
upon patient observation from the time of the 
earliest astronomers, whose labours gradually led 
to an accumulation of facts, from whieh there was 
found out the general form of the paths which the 
comets and planets described round the sun. After 
alluding to the laws laid down by Kepler, and the 
supersession of these laws by thut of gravitation, the 
Professor said it was meee ie result of their calcu- 
lations, as based upon more accurate means of 
observation, that the comet in its path had either 
grazed the sun's surface, or, more probably, had 
passed through the upper part of it, without, so 
faras yet appeared, having suffered auy sensible 
alteration of its course. But how was it possible 
that a body like the comet could pass through an 
apparently solid body like the sun? Philosophers 
had come to believe that the upper part of the sun, 
and very possibly the whole of it, contained no 
liquid or solid matter, but that it was merely a 
gaseous body. So high was the temperature of 
the sun that even at its centre, where the pressure 
upon its component parts must be enormous, it was 
merely a mass of hot gas kept together by attrac- 
tion and gravitation. 


Skates.—What chance there may be of skating 
this winter we do not know; but as there was none 
last year, and English winters seldom repeat them- 
selves, lovers of the sport will do well to be ready. 
The skates advertised by Messrs. Drallim and 
Oliver seem well worth trying, the priccs—either 
wood or steel—are remarkable, and the makers, 
confidence in their goods is sufficiently indicated by 
their offer to return money to all dissatisticd cus- 
tomers. 

Ir is stated that in one week in September last, 


Mr. Edison lodged no fewer thau thirty applications 
for patents in the United States Office. 
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SCIENTIFIC SOCIETIES. 


— — 


ROYAL MICROSCOPICAL SOCIETY. 


T. first meeting of the session of this Society 

was held on the lìth ult., at King’s College, 
Strand, the President (Prof. P. Martin Duncan, 
F. R. S.), in the chair. 

Mr. Stewart called the special attention of the 
meeting to Dr. Dodel Port’s diagrams (in continua- 
tion of the reries), which were not only executed 
with admirable effect, but were also exceedingly 
correct and of great use for the purposes of the 
lecture- room. 

Mr. Beck exhibited a slide of Bacillus tuberculosis 

repared by Dr. H. Gibbes, by the new process he 
uid devised. The question of this Bacillus was 
creating great interest at the present tune; and 
although proof might not yet huve been given that 
tubercular disease wus in fact produced by Bacillus, 
it had been clearly shown m cases of that disease, 
they were present in large numbers. 

Mr. Beck also exhibited and described a new 
“ Lithological Microscope.” 

Mr. Stewart thought that whilst there were many 
admirable points about the new microscope, it oc- 
currcd to him that, in use, the movement of the 
polarising prism might work loose tn course of timo 
through being on a hinge joint; he suggested that 
it would possibly be found an improvement to 
have au arrangement shifting in a plane parallel to 
the stare. 

The President said that the subject which Mr. 
Beck's microscope was intended to facilitate—now 
known as Petrology—wis a branch of geology 
which was of extreme inturest and importance, aud 
which had made migantie strides in recent years, so 
that there were now many men who did nothing 
else but examine rock sections. In the course of 
these observations, the constunt shitting of tho 
prisms was extremely tedious, and some remedy 
tor this was indispensable. The important ques- 
tion was, Which of the various methods was the 
easiest? In looking at the instrument as it stood, 
he thought that the necessary movement could be 
effected more easily as Mr. Peck had constructed it 
than by a lateral movement as suggested by Mr. 
Stewart. This branch of geological study was, he 
thought, a most desirable cne tur the Fellows to 
take up. It involved a study of optics as well 
as of geology. He knew of nothing more wonderful 
than to knock off a piece of trap-rock, and, having 
got asection of it thin enonch for the purpose, to 
examine it, and reflect that vou were looking, as 
it were, into the heart of a nether millstone, and 
could see the crystals of which it was composed. 
There was an idea that these investigations could 
be done better elsewhere thin in this country, 
where they first originated; but he thought that, 
with the aid of Mr. Beck's improvements, there 
would be no difficulty in showing that we were 
able to develop the subject, at icust as well as it 
could be done anywhere else. 

Mr. Crisp exhibited and described Gundlach's 
College Microscope; Boeker’s Air-Pump Micro- 
scope; the Bausch and Lomb Optical Company's 
Immersion Illuminator, the latter, not, however, 
being 1°52 N.A. as marked, but about 120 N. also a 
new achromatic spherical pocket leus, by Gundlach 
(„Globe lens“), which consisted of a sphere of 
crown-glass inclosed in un outer sphere of flint- 

lass. i 
8 Mr. Beck said it would be interesting to know 
how these lenses were constructed. 

Mr. Ingpen said they were made by inclosing a 
Te of crown-glass in two hemispheres of tint- 
glass. The principle was, ns waa well-known, one 
of the best methods of ot-taining achromatism. 
Steinheil’s lenses, which were made on this plan, 
were not entire spheres, but were rather fattor. 
The eyepieces, which were figured in a late number 
of the Journal, showed how they were put to- 
gether. [Stemheil's eyepieces were figured in the 
ENGLISH MECHANIC, recently. | 

Mr. Ingpen described a method of rapidly 
attaching objectives to the nose-yneces of micro- 
scopes which had been devised by Mr. E. M. Nel- 
son, the idea having been suggested to him by the 
method employed by the French, for fixing the 
heal-pieces of ordnance. Three equal segments 
of the threads of the screw, both of the objective 
and nose-piece, were cut away, enabling the ob- 
jective to be fitted in its place at once to the full 
depth of the screw, one-eighth of a turn theu 
sufficing to fix it firmly. The great advantage of 
the plan was that it enabled anyone to fix an ob- 
jective ina few seconds, whilst it did not in any 
way unfit either the objective or the nose-piece for 
being used in the ordinary way. Messrs. Powell 
and Lealund had made a standard-gauge which 
could be referred to if desired. 

Dr. Ondaatje, of Ceylon, was introduced to the 
meeting by the President. He exhibited a number 
of specimens of Echinederms, Gorgonidw, Alem, 
&e., which he offered to the Fellows for mount- 
ing. 

The President, in thanking Dr. Ondaatje for his 
conununication, said that sore of the objects ex- 
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hibited were of great interest. Tho small specimen 
of Achinus was very curious, as it seemed to him 
it did not consist of the original carbonate of lime 
of the creature, but looked more like crystallised 
calcite, as if it had been concreted in some way. 

Mr. E. W. Burgess’s letter was read, accom- 
panying specimens of diatoms from the Islund of 
Lewis 


Mr. Crisp said it would be in the recollection of 
the Fellows that, at the April meeting of the 
Society, a note by Drs. Loew and 5 was 
read, as to the chemical difference between living 
and dead protoplasm, and that some remarks were 
made by Mr. Stewart as to the possibility of some of 
the effects being due to the remains of the citric acid 
used in killing the protoplasm. Dr. Loew had 
since written a note in reply to the criticisms, which 
he then read :— 

J learn from the June number of your highly- 
esteemed journal that the discovery of a chemical 
difference between living and dead protoplasm by 
myself and Bokorny has given rise to some discus- 
sion in tho Royal Microscopical Society. 

„Mr. Stewart has expressed some doubts in re- 
gard to our statement, believing that some residual 
citric acid (which we had applied in one case of 
killing the cells) might have been the cause that no 
silver was reduced. In regard to this I have to say 
that the acid was removed as well as possible by 
continued washing with distilled water, before 
applying the silver reagent. Besides, the /e 
nature of the latter would have neutralised any 
trace of the acid left. The reason why, after kill- 
ing with citric acid, no more silver was reduced by 
the cells, was certainly a chemical change of the 
protoplasm itself. 

“ Whoever will take the trouble to study our 
publication, Die Chemische Kraftquelle im leben- 
den Protoplasinn (the chemical source of power in 
the living protoplasm), will find that every precau- 
tion was taken iu all our labours to avoid errors 
and false conclusions. We have killed the cells in 
all possible ways: by starvation, by desiccation, 
by heating to 50° C., by mechanical action, by elec- 
trical sparks, by ether, alcohol, carbonic acid, 
kerosene, sulphuretted hydrogen, by sugar, tannin, 
by acids, alkalies, and salts; and in all these cases 
the protoplasm had become changed, so as to be in- 
capable of reducing silver. 

t In one case, however, death was produced by 
destruction of the structure and organisation alone, 
the chemical nature remaining unchanged ; it was 
by the action of certain poisons, especially alkaloids. 
We have described these cases in minute detail in 
our publication. Life must be considered as the 
result of two functions: 

“ (1) Of a specitic chemical motion—viz., the 
cnergy of the aldehydic groups in the molecule of 
the active albumen. 

(2) Of the organisation of the protoplasin— 
viz., the specific molecular construction from mole- 
cules of active albumen. If ove of these functions 
is destroyed, death is the result. (See pages 25 and 
77 of our 5 

“No thinking mind will doubt that the vital force 
is a mode of motion, like all other forces of nature. 
We havo proved beyond a doubt that the vital 
force is the result of a specific chemical motion, as 
minutely explained in our publication. (See pages 
19—25, and 88). 

It is true there are many objects which are so 
sensitive, that they die too quickly to give the silver 
reaction, which is only slowly developed, requiring 
many hours; we have described such cases, too, 
(see pages 60—62, of our publication). 

“I have proved, furthermore, that the %% 
of reduced silver corresponds with my theory (sce 
pages 91, 92), aud have arranged now to analyse 
the product formed by the action of the silver 
solution upon the living protoplasm; a product 
that is unpossible to obtain with dead protoplasm. 

“To regard to Mr. Stewart's remarks on 
t silver - staining,’ it is most essential to note 
that the gilver-staining process is based upon the 
action of light; many organic substances will re- 
duce silver, if in contact with light, Our process, 
howerer, qos on in absolute dorkness! und is 
quite a different thing from the silver-staining 
procers.’ 

„Recently some volatile aldehydes have been 
discovered im plants by Mori and by Reinke; 
but we must utterly deny that our observation has 
anything to do with such an aldehyde. Our objects 
were entirely free from any volatile or soluble 
aldehyde ; hence our reaction shows conclusively 
the aldehydic groups as constituent parts of the innles 
cule of artive allniimen. The albumen, passing from 
the active into the passive condition, loses the 
alichyhe groups by displacement of the atoms 
(‘atomumleyrerung ’) did the intense chemical 
motion has ceased herewith at once.” 

Mr. Stewart said that the remarks which he made 
on the occasion referred to were hardly offered as 
a malter of criticism, but rather as a matter of 
inquiry. It was clear that the experiments of the 
authors had been conducted with singular precision, 
and ho was very plad that his observations had been 
the means of bringing out these additional parr- 
ticular. He wight also say that the original paper 

f 


of Drs. Loew and Bokorny having been sent to him, 
he had laid it before Dr. Bernays, the chemical 
lecturer at St. Thomus’s Hospital, who had been so 
much interested in the subject that he intended to 
thoroughly investizate it, and no doubt they would 
in due course hear the results of his experiments. 
Meanwhile, as a preliminary, he had received from 
him the following letter :— 


I ha ve read the letter of Drs. Loew and Bokorny, 
and consider as proved by them that the power of 
producing alkaline silver solutions is an essential 
property of many forms of living vegetable plasma. 

coneider that a complete answer is furnished to 
your own suggestion about residual citric acid: 
that must be given up. The expenments of Drs. 
Loew and Bokorny ave been made with a caro 
and skill deserving of the highest praise. 

‘Of the nature of animal protoplasm little is 
known. The authors of ‘Die Chemische Kraft- 
quelle im Lebenden Protoplasma admit as much; 
but they consider themselves entitled to the judg- 
ment that the reactions of aldehyde groups in active 
albumen are capable of equal application. The 
cases of chrome silver-poisoning do not seem to 
contirm the view, as we should certainly expect on 
the aldehydic theory a much more even distribution 
of metallic silver. And, in the case of man, alco- 
holie potations would have to be rigidly excluded in 
order to assed in the confirmation, or otherwise, of 
the aldehydic theory. Whether any, and what, 
differences exist between vegetal and animal albu- 
mens we cannot exactly say. 

The aldehydic theory is the most interesting 
attempt at explaining the distinction between living 
and dead protoplasm that has ever beeu offered. 
But, although the reactions discovered by Drs. 
Loew and Bokomy are similar, in the one aspect of 
reducing Alkaline silver solutions, I do not see more 
in their most interesting statements of expenments 
and views thau to contirm most successfully the 
difference between living and dead plasma. For. 
inyself, I say, with all deference to these dis- 
tinguished scientists, that further proof must be 
offered of the view these gentlemen hold, before I 
would accept the aldehydic theory as more than an 
interesting attempt at explanation.“ 


Mr. Crisp read a note from Mr. C. Stodder as to 
the Tolles jin. objective with [tapering front, ex- 
hibited at the June meeting, in which the writer 
pointed out that the speaker at that meeting, who 
stated that “similarly tapered” objectives had been 
made as early as 1848 by Andrew Ross, and since 
by others, had not understood “the peculiarity or 
the purpose of the construction of the objective ex- 
hibited. It is not merely an objective of the 
usual form ina tapering or conical brass mount, but 
the front lens is itself a cone.” No such objective 
had ever been seen in America previously to that 
tirst made by Tolles in May, 1870, and there is no 
record of auy having been made in England or 
anywhere else. “The original design was to cut 
away tho front lens or lenses of an objective as 
closely as possible to the cone of light admitted from 
the object, so as to permit the illumination of the 
opaque object at the highest possible incidence from 
above outside of the brass of the mount, i.e., with 
the least obliquity to the general surface of the 
opaque object, and with no injury to the perform- 
ance of the objective with transinitted light. To 
protect the projecting cone of glass from injury, a 
thin sheath of metal was sometimes fitted about the 
cone. This case was ulso made to protect the front 
surface, Which also was sometimes made slichtly 
concave for the purpose. I ham perfectly 
well awure that pointed-nose objectives have 
been made by many makers in Eugland. That is 
another matter.” 

Mr. Ingpen said he was now able to exhibit the 
objective he referred to at the last meeting by 
Audrew Ross. Its aperture was 60°, and the front 
lens, which was a triplet fein. in diameter, was 
coued down to an 955 of 120°, reducing the front 
tohin. surface. Opaque objects could be illumi- 
nated at an angle of 30 from the level of the slide. 
The primary reason for coning this particular ob— 
jective was the use of a very narrow Lieberkühn, 
but objectives were also coned for the purpose of 
getting rid of ‘stray light,” to which particular 
attention was afterwards called in an article hy Mr. 
Wenham on angular aperture, published in 1874, 
after which many lenses were coned for that pur- 
pose. The practice had since been to a great extent 
abandoned, in consequence of the reduction oftaper- 
ture caused by it. 

Mr. Beck said it was quite preposterons for any- 
oue to suggest that there was any novelty whatever 
about the oljective referred to by Mr. Stodder. 
James Smith, who was a very skilful worker in 
glass, used to pe himself upon the way in which 
he was in the habit of coning down object-glasses. 
He used to tit them in a cell, and then turned them 
down in a lathe with a diamond, so that the front 
lens had no cell at all. A small brass cap was 
fitted over it to prevent any danger of its being 
injured, 

Dr. Edmunds said that the Fellows always cor- 
dially welcomed communications from foreign 
microscopists. It was true that it had been demou- 


strated this evening that the idea of coning off the 
front lens of an objective had been tried long since 
by English opticians, and therefore that the plan 
TERR by Mr. Stodder was not new ; but 
he thought Mr. Tolles was evidently entitled to the 
merit of an independent invention. These discus- 
sions over devices tricd and lost sight of, only to be 
reinvented a generution later, showed the value of 
the figures and technical descriptions of apparatus 
which had been published in the Society's Journal 
of late years. He asked if Mr. Beck or Mr. Ingpen 
could give the meeting any refereuces to descrip- 
tious of the method. 

Mr. Beck said it was recorded in the catalogue of 
their firm: and if any other evidence was needed, it 
might be found in the fact that a large number of 
microscopists were in possession of similar objec- 
tives. Mr. Beck then examined the Socicty’s 
Cabinet, and produced one of James Smith's 
objectives, made before 1847, the front lens of 
which was coned off in the manner described, and a 
small cap put over it. 

Mr. J. Mayall, jun., said he understood Mr. 
Stodder’s claim on behalf of Mr. Tolles to be that 
he originated the plan of reducing the front lens or 
lenses of an objective, as near as possible to the cone 
of light transmitted, so that the exposed surface of 
the front lens was the exact working diameter re- 

uired for the aperture of the whole combination. 

y such acute coning no doubt the greatest rauge 
was provided for the use of Lieberkuhns, kc. He 
had examined mauy low-power objectives with 
tapering fronts, but the great majority were seen at 
a glance to have been coned with no other purpose 
in view than to improve their appearance. ith 
regard to the Ross half-inch objective of 60? air- 
nugle, exhibited by Mr. Ingpen, of which the bod 
of the front lens was coned to an angle of 120°, it 
was evidently not Andrew Ross’s iuteution to cone 
the front to the uttermost, or he would have cut it 
down to an angle of about 40° instead of 120°; 40? 
in the body of the crown- glass front being sufficient 
to transmit a pencil of 60° from air. Could Mr. Beck 
affirm that the objective he referred to, made before 
1817, was coned in front so as to allow just the full 
aperture to be utilised? If so. he (Mr. Mayall) 
thought Mr. Stodder’s case must fall to the ground. 

Mr. Beck said thut tho one he held in his hand 
was done with the precise object of getting the frout 
reduced to the smallest cone possible. 

Dr. Dippel's note On Correction Adjust- 
ment for Homogeneous Immersion Objectives.“ was 
read by Mr. Crisp. The following is a summary of 
the note :— 

Dr. Dippel insisted that to use a correction-collar 
with homogencous-immersion objectives was to 
abandon one of the most important practical 
advantages which the homogeneous -immersion 
principle had brought to histologists. He showed 
that the suggestions which had been made of the 
necessity for correcting the variatious of tempera- 
ture and the difference of accommodation in the 
eyes of different observers, were entirely imaginary. 
and that while there was no insuperable difficulty 
in the construction of objectives with correction- 
collars, yet that nothing was gained thereby except 
yerhaps in the exhibition of test-objects. For 
ee the correction-collur could ouly be 
regarded as a snare with such objectives. 


Mr. Beck said that the paper seemed to him to be 
au apology for being content with inferior definition 
rather than takiug the trouble to get the best that 
wus to be obtained. He understood the course of 
argument to be that there was so much trouble in 
muking the adjustment that it was better to do 
without it. He ventured to say that there was not 
anyone who had got over the trouble who would for 
a moment put up with what wus inferior, if he had 
it in his power to pet what was the better. He 
should like to hear sume observations on this subject 
from Mr. Mayall, jun. ; 

Mr. Crisp said that the author of the paper did 
not put the matter ou the ground of trouble at all. 
What he said was that the advantages to be derived 
from the adjustment-collar were so infinitesimal in 
the case of unknown objects, that they did not com- 
pensate for the disudvantage. 

Mr. Ingpen thought that even amongst those who 
were thoroughly familiar with the use of the highest 
powers, very few would be found capable of adjust- 
Ing an objective to the same degree of accuracy as 
the optician, and therefore auy one who had a 
valuable objective should be very careful not to 
disturb its correction. It was also, he believed, a 
matter of experience that with the particular class 
of objects referred to by Dr. Dippel. no two histo- 
logical ohservers would agree as to the best correc- 
tiou. Prof. Abbe had met that difficulty by pro- 
posing a special test-object for the purpose, und as 
the description of this method would, he under- 
stood, shortly appear in the journal, he need not 
enter further into that part of the subject, cgxcept 
to say that the Professor's test-plate was noft like 
the Jodura scale or A], but showed he 


question what the best correction was, and rgade it 
possible for a person to pass a number of Fbijects 
under the objective, and at ouce determine t#he best 


correction fur cach. 
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Mr. J. Mayall, jun., enid he concurred in much 
that Mr. Beck had said, especially in his advocacy 
of all that tended towards the perfection of objec- 
tives, As regarded the application of the correc- 
tion-adjustinent to homogencous-immersion objec- 
tives, he was obliged to express his disagreement 
with Dr. Dippel. The facts on which his own 
judgment on this question was based were brictly 
these: When Zeiss’s homogeneous -immersions 
were first sent to England he immediately observed 
that certain dry objects, such as I, were very 
indifferently defined by the new lenses, precisely as 
he had previously found with water-immersions in 
fixed settings. eso objects were always such as 
did not adhere very closely to the cover-glass. 
Knowing from experience that the correction- 
adjustment had, in many cases, met the difficulty 
with water-immersions, he took an early oppor- 
tunity of pressing upon Messrs. Powell and Lealand 
to apply the adjustment to the homogeneous-im- 
mersions. The result fully answered his expecta- 
tious. There could be no doubt, whatever, that 
the correction-adjustment increased the range of 
conditions within which the homogeneous-iminer- 
sions would give fine definition. He might 
state, as a matter of repeated personal ex- 
perience, that in testing a number of homogeneous 
immersions — fixed settings versus adjustment 
settings—whilst there were undoubtedly many pre- 
parations which were detined equally well by both 
systems, there were also many upon which no 
superficial structure could be discerned with the 
abjectives in tixed sottings, but which yielded well- 
detined images when viewed with objectives having 
the correction-adjustment. The differences in 
the lenses might not be so marked as those seen in 
comparing dry lenses with and without adjust- 
ment; but still they were unmistakable, and un- 
questionably in favour of the adjustment. In the 
best homogeneous-immersion objectives he had 
examived, the corrections were so sensitive that 
ditferent thicknesses of cover-glass had to be com- 
pensated for by the adjustment; whilst different 
specimens of oil of cedar-wood so completely 
ultered the character of the image, that unless the 
correction-adjustment were brought into use the 
objective might be condemned as defective. Even 
with the correction-adjustment, a marked variation 
from the normal immersion-fiuid could not be com- 
pensated for. The objectives he here referred to were 
those having numerical aperture from 1'2 to 1°47. 
He could not agree with Mr. Ingpen that it was best 
for the amateur to let the opticians choose for him 
the best average adjustment, and there fix the lens- 
mounting. He considered the mnateur should make 
himself skilled in the use of the adjustment. Asto 
the difficulty of findiug two persons who would 
agree ou the best poiut ot adjustment in attempt- 

ing to interpret an image of an histological pre- 
paration, he thought the solution of the difficulty 
would be best found by insuring greater skill in 
making the preparation. When the Bacillus tuberen- 
fosis was first observed, it wus only after great 
yerseverauce that anything could be interpreted 
from the confused muss of images; but the 
moment better methods of treating the prepara- 
tions were found, the difficulties vanished, aud what 
bad formerly required hours of patient investiga- 
tion to glimpse was now exposed to the eye ata 
glance. It would be interesting to the Society to 
learn that Prof. Abbe himself had so far wavered 
trom his tormer opinion against the application of 
the correction-adjustment to homogeneous innner- 
sions that he now agreed with Mr. Zeiss that those 
objectives should be supplied cither with or without 
adjustment: accordingly, in_ future, Mr. Zeiss 


would supply both kinds. He gave this on the | I 
PP 8 us on ee) should not be more than an inch deep, otherwise the 


skin might be 
colouring again stretch the skin to dry, and then 
comb with a wool or cotton-card. 


authority of Dr. Zeiss. Prof. Abbe must therefore 
be regarded as partially, at least, opposed to Dr. 
Dippel's views. He might add that among the 
opticians who were in favour of mounting homo- 
weneous-immersions with correction-adjustment, 
were Powell and Leuland, Ross, Tolles, Spencer, 
and Dr. Schroder. 

Mr. Crisp said that Dr. Dippel did not dispute 
that a somewhat higher degree of accuracy might 
be obtained with the correction-collar, but it was 
only with known objects, such asthe Abbe test- 
plate, aud with the closest examination. With 
unknown objects, however, it was utterly impos- 
sible to determine the position of best correction, 
and the correction-collar had, therefore, in those 
cases, no advautuge to compensate for its dis- 
advantages, and should not be used by histologists 
at any rate. 

Mr. Crouch said that in making the rough ad- 
justments for students’ microscopes, they had to 
bear in mind the purposes for which they were 
likely to be used. In ordinary cases they would 
have to provide for histological sections, aud this 
was not an easy matter, beiug quite unlike the case 
of a Padura scale, where they could adjust properly, 
because they had a surface to focus upon. e 
round the best average results were obtained from 
an objective when it was adjusted for an -average 
thickness of cover-gluss. He had kuown cases in 
which objectives with correction-collars had been 
condemned and returned to him, beesuse it was said 
thnt good definition could not be got, the same ob- 


sonpsuds, first 
that will come out. 
ful to three gallons of water, will aid in removing 
the impurities. 
suds till it is white and clean. 
half pound each of salt and alum in three pints of 
boiling water, put into it water enough to cover 
the skin, which 
hours, and then be hung on a line to drain. 
nearly dry nail it, wool side in, on a board, or the 
side of a barn, 
each of pulverised alum and saltpetre, and if the 
skin is farge double the quantity. 
hour or two. 
hang 
day or till perfectly 


ective being pronounced satisfactory after being 


re-mounted in a fixed setting. 


Dr. Edmunds thought that adequate weight had 


not been given to the anual y of ascertaining what 
was the true image of a comple 

when viewed under a high-power objective. 
real question was whether that image could be most 
certainly fixed upon 
with a correction-collar, necessitating its adjust- 
ment for each object. Microscopists who devoted 
themselves to the resolution of Amphipleura pellu- 
cida, or of Nobert’s lines, 
difficulty of interpreting 
fibre and other more complex histological objects. 
The Podura scale, though used as a test object for 
histological lenses by their makers, yet was an 
object whose structure had never yet been inter- 
preted in any way 
assent. 
balsam, which presented 
every touch 
variation in focal distance, so that it could not be 
interpreted with certainty: were a skilled micro- 
scopist now to see this object for the first time, a 
correction-collar upon his homogeneous lens would 
only add to his difficulties in fixing upon what was 
its true image. 
thickness of cover-glass, the case was different, and 
the correction-collar was indispensable. 
therefore, the correction-collar might be theoreti- 
cally an advantage, he thought that in practice it 
would be a disadvantage : 
tempting to correct the objective, we should correct 
the object by mounting it always under conditions 
defined as those of homogeneous immersion. 


x histological section 


The 


by means of a leus furnished 


often knew nothing of the 
the structure of muscular 


which commanded general 
Plenrosigma formosum in 
different appearances with 
of the correction-collar and with every 


Take, again, 


With a water-lens and varying 


While, 


and that, instead of at- 


Mr. Guimaraens called attention to a slide 


labelled“ Pedicellarim in situ, attached to the spine 
of Echinus grecilis,” and sold, as illustrating a dis- 
covery that pedicellarim are attached to the spines 
of Echini. 
pedicellari in question were nnturally attached to 
the spine, or Whether an imposition had been 
practised. 


e would be glad to know whether the 


Mr. Stewart snid that in this specimen the Pedi- 


cellariæ were undoubtedly adherent ; but they could 
not have been so during the life of the animal. 


The meeting was then adjourned to Nov. 8th. 
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PRACTICAL RECIPES. 


Sheepskin Mats. Wash while fresh in strong 
picking from the wool all the dirt 
A little paraffin, a tablespoon- 


Continue to wash the skin in fresh 
Then dissolve a 


should soak in the solution twelve 
When 


to dry. Rub into the skin an ounce 


Rub for an 
Fold the skin sides together, and 
days, rubbing it every 


the skin away for three 
a blunt knife 


dry. Then with 


. . 


clear the skin of impurities, rub it with pumice or 
rottenstone, trim it into shape, and you have a door 
mat that will last a lifetime. 
have a shallow vessel as large as the skin in which 
to prepare the dye, so that the skin can be laid 
wool-side down smoothly into the vessel that all 


If it is to be dyed, 


rts may be equally immersed in the dye. This 


injured by the hot dye. After 


Cheap Paint.—Professor Knapp, of the Iowa 


Agricultural College, recommends m the New York 


Tribune, œ paint composed of three parts crude 
petroleum and one part linseed oil, with mineral 
paint for body. Five buildings aud considerable 
fence upon the Iowa Agricultural College Farm 
have been painted with this preparation. Upon 
some of them it has been one year, and thus far 
it has appeared to be eet equal to more expensive 
paints, in body, in durability and in retention of 
colour. It is specially adapted to cheap outbuild- 
ings, covered with rough boards. If twenty -five 
pounds of white lead be added to each hundred 
pounds of mineral paint, the mixture auswers a 
very excellent purpose for tenement houses. Many 
experienced painters have examined the buildings 
covered with this paint, and affirmed that it made 
a better covering than pure lead und oil, This is 
doubtless an extreme view. It may, however, 
fairly be considered as a reliable paint for protec- 
tion of the fences and the cheaper farm buildings. 


Lure slaked with a solution of salt in water, and 
then properly thinned with skim milk from which all 
the cream has been taken, makes a permanent white- 
wash for outdoor work, and, it is suid, renders the 
wood incombustible. It is an excellent wash for 
preserving woud and for all farm purposes. 


SCIENTIFIC NEWS. 


— — 


PINIONS still differ as to the great comet, 
and Mr. Neison is now credited with tho 
dictum that it cannot be identical with the 
comets of 1843 and 1880. According to Mr. 
Hind, its position at 18h. G.M.T. will be— 


R.A. N. P. D. 
h. m. Behe 
Nov. 6 9458 111 47 
Nov. 10 9 38:3 113 9 


Elements of Burnard's Comet (18826) have been 
calculated by Mr. Hind, who gives the perihelion 
passage as Nov. 13, when it will be near Eta in 
the constellation Musca. 

We have received the sheet containing the 
ephemerides of MM. Schulhof and Bossert fur 
assisting in finding Pons's comet of 1812. There 
is much uncertainty, but those astronomers ven- 
ture to predict the next perihelion passage for 
Sept. 3°65, 1884, Paris M. T. 

Mr. J. A. Westwood Oliver has issued his 
pamphlet on The Doomed Comet,“ in which ho 
says that from what we know of the nature of 
comets, &c., we may infer that the!“ approach- 
ing celestial catastrophe’ will be followed by 
nothing moro than abnormal magnetic disturb- 
ances, displays of the aurora, or possibly, by 
nothing at all. Ina postscript he expresses the 
belief that the comct's destruction will help to 
produce ‘‘ good seasons "’ in the British Isles and 
Western Europe. 

A private exhibition of Mr. J. E. H. Gordon’s 
new dynamo was given last week at the works of 
the Telegraph Construction and Maintenance 
Company, Greenwich. The machine is of the 
alternating current type, and is the largest in 
existence. The tutal weight is about 18 tons, 
tho revolving magnet-wheel weighing 7 tons. 
The machine is believed to be capable of supply- 
ing no fewer than 7,000 20-candle Swan lamps. 
The coils can be joined up in almost any desired 
manner: the E. II. F. is about 60 volts, and the 
resistance, when the fixed coils are connected in 
quantity, only *00047ohm. 

A tricycle, fitted with Ayrton and Perry’s 
electro-motor, was recently ridden through the 
City by Prof. Ayrton. The current was supplied 
by Faure Accumulators, and was used to light 
two small Swan lamps as well us to propel the 
machine. The additional dead weight was about 
lzcwt. 

A method of signalling by means of electric 
bulloons, was tried recently in Paris by MM. 
Mangin and Baudet. The balloon, made of 
paper rendered translucent, was about Sft. in 
diameter, and was filled with pure hydrogen. A 
Swan lamp was fitted inside, und a light rope 
carrying two copper wires wis attached. When 
the circuit was completed, the whole balloon 
appeared to be a globe of fire. By switching the 
current off and on the Morse code can be spelled 
out, and thus, captive balloons of this kind uin 
be used for signalling purposcs. 

Bennett's tin-pot cell has been used as a 
secondary battery by Mr. T. Farrington. He 
uses rusty iron in preference to clean borings, 
and carbonate of soda instcad of caustic soda. 


The New York Steam-Heating Company will 
soon complete their first station. It contains 
sixty-four boilers of 250 horse-power cach, and 
the steam is conveyed in lóin. wrought- 
iron mains, with Tin. returns for the water. 
Eight of the boilers have been at work 
some time supplying steum to customers, 
but when the arrangements of the company are 
completed there will be 640 boilers, developing 
about 100,000 horse-power, for there are alto- 
gether ten stations. i 


An organ, which is to have 120 speaking stops, 
ia (according to the Leipziger Zeitung) being built 
by Walter and Co., in Ludwigsburg, near Stutt- 
gard, for the cathedral at Riga. As it is to have 
all the most modern improvements, it will be the 
most claborately-designed instrument there is. 
It will be so constructed that it can be played 
from an upper gallery or from below. The whole 
upper portion is to be blown by gas motors, and 
the lower part by hand. Thus two people will be 
able to play at the same time, one playing the 
solo, whilst tho other plays the tutti. It will, 
according to the above-named journal, be the 
largest organ in the world, and is to cost 90,000 
marks (say £4,500). The great organ in New 
York has 115 speuking stops. 
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It has been announced that Brazil will have 
four stations for observation of the Transit of 
Venus—viz., St. Thomas (under Capt. de Jeff¢), 
Magellan (under M. Cruls), Pernambuco (under 
M. Lacaille), and Rio de Janeiro funder Captain 
Jacques). The four embrace un arc uf 72°. The 
Magellan mission, in order the better to fix the 
longitude of the station, will have recourse (in 
addition to lunar culminations) to a chronometer 
chain connecting with Montevideo, and obtained 
by means of fifteen chronometcrs. A Govern- 


ment corvette will be provided for secure trans- 


port of the latter. Each station will have a Gin. 
equatorial, a 4}in. astronomical telescope, a 
meridian telescope with collimator, an excellent 
compensated pendulum and four chronometcrs, 
an electric chronograph and accessories, and a 
collection of meteorological instruments. The 
British observers for Barbadoes and Bermuda 
are now en route, and judging by the number of 
1 sent out, some definite result ought to 
ollow. 


According to L' Electricité, the great misfor- 
tune of the Munich Exhibition is, that it lacks 
the animation of a crowd. It resembles Bavaria 
itsclf, which is of vast extent, but has not a 
greater population than Belgium, though its sur- 
face is three times as great. The population of 
Munich is scarcely half that of Brussels, and is 
about equal to that of Bordeaux. Further, 
Bavaria is neither wholly Prussian, nor wholly 
independent. It has a king, but he is subject to 
an emperor, Berlin will never take Munich an 
serieux; Vienna tends too much to regard Munich 
with pity. It is only France that, notwith- 
standing tho disasters of the terriblo year, can 
sympathise with Bavaria,...‘ But, from the 
scicntific point of view, there are neither grcat 
nor small nations,” &c. 


The following experiment in the way of physics 
withont apparatus is given by a correspondent of 
La Nature. A clay pipe is laid over the top of a 
large wine-glass, and a person is required to 
bring it down to the tuble, without touching 
cither pipe or glass, without agitating the air or 
moving the table. The solution of the problem 
consists in taking up another like glass, rubbing 
it vigerously on your sleeve, then bringing it 
near the pipe stem, which is thereupon strongly 
attracted, so that the pipe falls. This experi- 
ment is a pretty variation of the electric pendu- 
Jum, and shows that pipe-clay, a very bad con- 
ductor of electricity, yields readily to the attrac- 
tion of an electrificd body. 


The question has been a good deal debated in 
certain circles, when and in what way movements 
occur In the hoof uf the horse. With the mea- 
suring apparatus available, the existence of a 
movement of widening of the hoof could be 
demonstrated: but it was not possible to fix the 
moment at which the widening occurred ; whether 
at the moment of heaviest weighting of the hoof 
(old view), or in releuse from the weight (new view). 
Professor Bayer has recently attacked the subject 
with the aid of electricity at the Veterinary In- 
stitute in Vienna. He fixed to the toe (as the 
least movable part of the hoof), near the wall, a 
metallic bow which extended back towards the 
quarters, and would be lengthened or shortened 
according to the size of the hoof. At its end this 
bow carried an adjustable style of platinum 
directed towards a small flexible metallic plate, 
fixed on the edge of the wall: cr better, towards 
tinfoil covering the whole wall. The bow and 
the metalhe plate or tinfoil were connected with 
a battery and a bell-signal actuated by the cur- 
rent. Thus even quite small movements of par- 
ticular parts of the hoof wall were indicated by 
the bell, and the moment determined at which 
thev took place. Professor Baver’s observations 
contirm the old view above referred to. 


The disasters to German sca-going vessels in 
the year 1881 amounted to 225, On these ships 
were 1,562 sailors and 31 passengers; 214 of the 
former and 11 of the latter lust their lives. Of 
the ships referred to, 121 were stranded, 6 cap- 
sized, 35 sunk, 4 burnt, 39 went down in conse- 
quence of overloading, and 3 of collision; and 17 
were never heard of. The greatest number of 
disasters was in the North Sea and on its coasts, 
where 110 ships were lost; 46 ships were lost in 
the Baltic, 39 in the Atlantic, 8 in the English 
Channel, 7 in the Pacifice, 3 in the Indian Ocean, 
4 between Great Britain and Ireland, 2 between 
Fast India Islands, and 2 on the coast of Norway. 
With regard to 4 ships the place of disaster is 
not piven. 


The introduction of plants, &c., into France is 
now no longer prohibited. Plants, shrubs, and 
various productions for nurseries, gardens, hot- 
houses, and orangeries, &c., may be sent into the 
country by post. The packets must be accompanicd 
not only by the usual customs declarations as to 
contents, but a declaration of the sender, und a cer- 
titicuto from the police authorities. 

On the 8th of October a German-Italian rail- 
way conference met at Rome; it consisted of some 
40 representatives of railways in the two 
countries, and its object was the fixing of arrange- 


ments for distribution of the traffic between Italy 


and Germany by the St. Gothard and Brenner 
routes. The recvipts of the St. Gothard Railway 
from passenger traffic were, in June, 330, 000f., 
in July, 423, 000f., and in August, 594, 000f. 


In giving an address lately at the distribution 
of prizes in connection with the French Société 
contre labus de Tabac, M. Bouley, the presi- 
dent, mentioned that the state revenue from 
tobacco in 1881 amounted to 352,538,000f. He 
contrasted former times with the present, and 
blamed the weak compliance of ladics, for the 
great modern extension of smoking. The prac- 
tice, he held, had gradually established an intel- 
lectual divorce between the sexes; after dinner, 
the men betook themselves greedily to the smok- 
ing-room, to talk of horses and dogs, while 
one or several cigars were being consumed ; and 
when they joined the ladies, who had been talk- 
ing together in a spiritless way, it was not only 
with a bad odour trom mouth and dress, but with 
blunted faculties. Tho mild complaisance of 
ladies who waltzed with men who had been 
smoking, was also condemned. The society 
above mentioned has appealed to the Minister of 
Public Works to have the compartments for 
smoking in trains, indicated by letters painted 
on the carriage, and not by movable boards, 
which the femployés often forget to attach in 
sufficient number; also for, the absolute interdie— 
tion of smoking in compartments not bearing 
* Fumeurs.”? 

According to M. Pateau, who has recently 
made ingenious experiments regarding the 
strength of insects, the smallest of these animals 
are proportionally the strongest. A cockchafer 
can pull 21 times more, proportionally, than a 
horse, while a bee pulls 30 times more. (The ani- 
mals were attached toa cord passing over a pulley to 
a weighted scale.) The horse draws 6-7ths of its 
weight, the cockchafer 14 times its weight, and 
the bee 20 times. A cockchafer thus develops, 
relatively, at least the same power as a locomotive. 


A special mission has been appointed by the 
French Ministry of Agriculture to study the cul- 
tivation of the vine in Japan. It appears that 
in that country the vine is cultivated in regions 
nearly as high as the limit of permanent snow. 
The members of the mission are to inquire inte 
the possibility of acclimatising in France those 
little-known vine specics. 


A convenient arrangement, whereby a Geissler 
tube is rotated clectro-magnetically on a supported 
axle above a coil standing on one end, has been 
devised by M. Combettes (L’L£lectricité, Oct.). 

Dr. Haso, of Hanover, has invented an clec- 
trical fire-alarm apparatus, in which a glass tube 
with two terminal bulbs at its upward bent ends, 
partly filled with spirit of wine, is supported 
horizontally with a brass ring at the middle 
allowing of slight rotation in a vertical plane. 
The system resembles a water-hammer, but one 
of the bulbs is blown larger than the other and 
has athinocr wall, so that it is very sensitive to 
changes of temperature. The (displaceable) 
brass ring is so placed that the end with the 
larger bulb prepondcrates over the other, lying 
ona rest. When a rise of temperature occurs, 
the liquid is forced into the other arm, so that 
the latter descends on a platinum style attached 
to a spring, making it dip in mercury, and so 
close a circuit and cause a bell to ring. 

The telephone has made rapid progress in 
Mexico. The capital is now covered with a net- 
work of telephonic wires. Vera Cruz has not 
Leen slow to follow the example, and a telephone 
comany has been founded there by MM. Ortiz 
and Co. A special line will soon unite Vera 
Cruz and Mexico; the distance is 372 kilometres. 
Several towns in the interior of the country have 
also adopted the system. At Mazatlan there are 
already 100 subscribers. At Aguascalientes, the 
different administrative offices are connected by 
telephone: in the State of Nalisco, a telephone 
coinpany has commenced operations. 


LETTERS TO THE EDITOR. 


— — 

[ We do not hold ourseles responsible for the opinions of 
our correspondents, The Editor respectfully requests theta 
communications should be drawn up as briejly as possible.) 

AU communications should be addressed to the Epiten ef 
the ENGLISH MECHANIC, 31, Tavistock~oircel, Core u garden, 
Wee 


All Cheques and Post-affice Orders to be made payable to 
J. Passuoks Bowatus, 

%% In order to facilitate reference, Correspondents, wien 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, thut as to 
other things, knows no more than what everybody does. 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—sMontaigne’s Lssays. 


— — 

THE POLE OF THE HEAVENS—RAIN- 
BAND SPECTROSCOPE—ASTRONOKXI- 
CAL SIGNS—PRIVATELY ENDOWED 
OBSERVATORIES—JUPITEE 
“SQUARE SHOULDERED’’—FOSSILS 
—TELESCOPE—RAINBAND SPECTRO- 
SCOPE. 


[20683.]—Lesr Mr. Firth should be misled by the 
concluding clause of reply 48174 (p. 167), I may 
tell him that the N. Pole of the Earth points not 
merely approximately,“ but with absolute und 
rigid accuracy, to the Pole of the Heavens. 8 

„G.“ (query 48278. p. 19) will assuredly fail in 
constructing a ead spectroscope cheaper thin 
he can obtain a proper one from the optician wha 
makes them; and should he attempt to gmud his 
own prisins, he will infallibly make a hopeless mess 
of it, to hoot. 

“J.T. E.” (query 48289, p. 170) will find what 
he wants in Cluunbers's excellent t Desenptive As- 
tronomy.’? Authors who use contractions and ab- 
breviations for the names of astronomers guucrally 
give tabular explanations of them at the beginnings 
of the works in which they occur—e.g., Crossley, 
Gledhill, and Wibon’s * Haudbook of Double 
Stars.” A 

Reading the paragraph in your ‘Scientific 
Jews“ on p. 181, with reference to the munitiecut 
endowment of the new Paisley Observatory by Mr. 
Coats, suggests the inquiry why, so far, uo obser- 
vatory has been founded by private liberality for 
the study.of “Solar Physics"? ? Can it be that 
those noble men who so worthily devote their own 
means to the advancement of Astronomical Science 
take competent advico before parting with their 
mouey—or what? Probably, though, those whose 
wise liberality entitles them to the thanks of all 
true students of Science are about the lust men in 
the world to be taken in by such a baretaced form 
of imposture as the promise that the weather can 
be foretold if we only watch suuspots long 
enough. 

The observation of C. J. R.” (letter 20001, 
p. 182) is really one of considerable interest. It is 
notas your correspondent inmplies—very easy to 
understand why the flattening of Jupiter's dise did 
not occur in a direction parallel to the horizon. The 
planet, however, would present a comparatively 
small disc with a power of only 88, and the direc- 
tion pf his major axis and of the belts may have 
unconsciously led the eye. I do not think so much 
of the distortion not commencing until Jupiter had 
attained a certain height above the horizon, because 
we know, from the phenomenon of the mirage, how 
oddly the air must be stratified near the earth, I 
can only fancy that the effect observed by C. J. R.? 
must have been an atmospheric one, afterall. It 
scems incredible that uu objective change of sufhi- 
cient magnitude in the outline of so enormous a 
body can have taken place, and a reversion to its 
original figure have occurred, all within the space 
of some 30 minutes, 

In reply to query 48390 (p. 193), fossils do appear 
in flints, but they are very common, and, gue tint 
fossils, of very little value. Of course, a rare cidans 
or the like, infiltrated by silica, is vuluable, but not 
merely because it isa flint fossil, Stones conie Mum 
ancient beaches, and assuredly do not grow. 

* Eleph? (query 45309, p. 193), had better buy a. 
first class English din. telescope forthwith. It will 
do intinitely more than he will ever be able to effect 
with his plano-convex objective, spend whut he 
may upon it. 

I regret that my experience with the rainband 
spectroscope has been too limited to render my 
opinion of any value to F. R. C. S.“ (query 18121, 

» 1904). 
K Fellow of the Royal Astronomical Society. 


FLATS — SILVERING — JUPITER 
SQUARE-SHOULDERED, &c. 


f20684.]—ALTHOVGH letter 20665 is afldressed to 
Mr. Brashear, I may bo excused refeyiing to it, 
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considering that I originated the discussion. With 
respect to the colour test being an inferior one, 
**Prsmatique ” is now hors de combat all along the 
line: but nothing has surprised me more than his 
remarks this weck, questioning Mr. Brashear’s 
statement about flats altering in shape if worked in 
large pieces and cut up. Will “ Prismatique ” 
excuse me if I say that the strain in cutting up or 
breaking off has nothing to do with it. The result 
is owing to want of ain formity of annealing. It is 
internal strains in different directions which are 
altered by separating into pieces, and thus alter the 
surtace. Some plate-glass is much worse than 
others in this quality, being very hard in places 
aud very soft in others immediately adjacent: but 
no ordinary commercial plate-glass is quite uniform, 
and if Prismatique ” will test one or two pieces, 
I am sure fis remarks will be modified con- 
siderably. 

One other remark: ‘ that if amateurs could make 

good o.g. 's, they would not bother aboutspecula,” I 
demur to. The comfort of using a Newtonian re- 
flector is so great compared with the awkwardness 
of a refractor, and also the fact that a mirror can 
be made practically perfect and is certainly achro- 
matic, while no refractor, not even the best ever 
made, even claims to be quite so, insures that the 
reflector will always be the instrument for the 
amateur, If two instruments of equal power could 
be had at equal prices, I think the easy position of 
the observer would insure the preforence being 
given to the reflector. As the mirror is much the 
cheapest, that settles the matter. While referring 
to reflectors, I should like to revive attention to 
silvering processes. I have got about a dozen 
different ones, but all agree in one thing—I might 
siy in two. They aro about 12 times as costly as 
the commercial process, and do not give as firmly 
adherent a tilm. I think Brashear’s process is as 
cheap as any, but it will cost about 10d. to silver a 
6 in. mirror by it. Now the cost of silvering a 6lin. 
by the ordinary commercial process is not quite one 
penny. There isa vast difference. Again, the film 
of the cheaper process cannot be removed by wet- 
ting it, even if long continued, and mere rubbing 
with the finger does not easily fetch it off. Now it 
would add greatly to the favour in which the 
reflecting telescope is at present held, if cheaper and 
readier processes of silvering, giving also a better 
film, can be made available. urge the attention 
of our correspondents to this matter. 

Mr. Calver stated some time ago in the E. M.” 
that with him Brashear's process worked better 
with double allowance of sugar. Has anyone else 
found this so? A slight excess of sugar with me 
means a poor film. 

Letter 20061, © Jupiter Squnre-Shouldered.“'—If 
C. J. R.” had to observe in London he would be 
able to see Jupiter all shapes, and would not doubt 
that the square aspect was the effect of our own 
atmosphere. Only on the night of October 23rd, 

Jupiter was round, oval, square, and all other 
Shapes by turns, and nothing long. But what is 
the meaning of dichotomised ? ? Does “C.J. R.” 
meau to say that a power of 88 on a Yin. o. g. raises 
a disc on one of Jupiter’s satellites of sufticient size 
for the same 2in. instrument to show half of one as 
it appears from behind the planet? Iam open to 
correction on this point, but 1 should scarcely have 
thought it possible. I have reasonably good eye- 
sight—in fact, I can sce lines the 300th of an inch 

apart, and I am unable to find out that there is any 
difference in my two eyes, despite Mr. Lancaster’s 
assertion that pair of cyes does not exist; but if I 
were to see one of Jupiter's satellites dichotomised, 
Or Saturn's riug divided with a 2in., I should think 
I was the victim of an hallucination. 

Edwin Holmes. 


TELESCOPES — CASSEGRAIN, GRE- 


GORIAN, AND NEWTONIAN. 


[20685.]—Narture not having gifted me with an 
talent for mathematics, I can’t pretend to deal 1110 
the matter in the style in which “Orderic Vital“ 
has treated the refractor; but I think it may prove 
interesting and useful to examine the relationship 
between the three forms of reflectors above men- 
tioned, as shown by diagrams drawn to scale, or, 
still better, of the full size. 

To illustrate the mode of doing this, I will take 
the case of the Gregorian first, then the Casscgrain, 
and lastly the Newtonian. 

Let the focal length (for parallel rays) of the 
large mirror of the Gregorian, and also of the 
Capssegrain, be ISin., and the diameter 8in., and let 
the Luck focus be situated Jin. behind the vertex of 
the large mirror. Then we will assume the focus 
of Gregorian (concave) small mirror to be bin. I 
choose these, not as being good proportions, but in 
order to avoid very acute angles in the diagrams. 
Proceeding to construct the diagram, we have AB 

18in., A D = 3in., aud BC = Gin., and, of 
course, FH = Sin. 

_ From F and H, through the focus B, we draw 
lines, and produce them till thay reach the points 
K and L, when they are cut by an are swept 
through C with a radius = BC x 2, as a first ap- 
Proxuustion. From these points, K and L, are 


then drawn the lines K D and LD. We thus have 
an outline of the Gregorian, with the paths of the 
rays from the points F and H, where they first 


ay the large mirror to their point of convergence 
at D. 

Bisect the angles M KN and MLN by the dotted 
lines as shown, and where they intersect in E is the 
centre of curvature of the concave mirror, from 
which the curve itself may be drawn, and the posi- 
tions of the points K and L more accurately ob- 
tained ; this correction slightly alters the line K E 


F, 6 IJ. 


and LE as well as K D and LD, and a correction 
may be applied to them also, but practically the 
difference in the curve by the assumed radius 
twice the focus, and by that obtained from bisecting 
the angles is very small. 

Next we come to the Cassegrain. It will be 
noticed that the rays FB and HB are intersected 
by the rays K D and LD inthe points M and N; 
and these are points in the curve of the Cassegrain 
convex mirror. Bisect the angles FMD and 
HND as by the dot-and-dash lines, and where 
these intersect in C will be the centre of curvature 
of the convex mirror MEN, of which E B will he 
the focus. Now this focus will be found to scale 
Ain. (approximately). 

Then, in the Gregorian, the small concave mirror 
is theoretically considered to be a part of an ellipse 
whose foci are at B and D respectively, while in the 
Cassegruin the small convex mirror is taken as 
being a hyperbolic curve whose conjugate foci arc 
all at these same points B and D. 

It appears from the above diagram, that to obtain 
the same angle of canvergence of the rays at D, we 
must use in the Gregorian a small mirror of Gin, 
focus, but one of only din. in the Cassegruin. 
und we may further notice that not ouly are the 
two mirrors much closer together in the Cassegrain 
than in the Gregorian in this instance, as lu. to 
2tin. (thus, as is well known, giving a shorter 
telescope), but the small mirror of the Cassegrain 
is of less diameter, and, therefore, cuts off less 
light from the large mirror—a point which I do not 
remember seeing mentioned before. Before quitting 
them I may remark that the small diagram makes 
the radii of curvature of both the small mirrors 
equal 10in., but this (by calculation) would bring 
out the foci slightly too large in the case of the 
Gregorian and a little in defect in that of the Casse- 
grain, say Min. in each, but we may take the foci 
at 6in. and 4in. as near enough for our present pnr- 
pose of comparison. We next come to the rela- 
tionship of these compound- mirror“ telescopes to 
the simple Newtonian. It has been asked, I think 
more than once, in our columns, how to find the 
focus of a Newtonian equivalent to a given Gre- 
gorian or Cassegrain. This is answered by diagram, 
Fig. 2. It is evident that we want to find what 


E C. 2. 


focal length of a simple mirror will give the same 
angle of convergence of the rays at the focus, as is 
given at point D by the small mirror of the Gre- 
gorian or Cassegrain. Make angle at D in Fig. 2 
the same as angle D in Fig. l. and let KL and MN 
be the positious of the concave and convex mirrors 
in the proper position and of the proper diameters, 
as determined by Fig. 1. Produce DK and DL 
till they would give the diameter XX of a mirror 
of the same size as that of the Gregorian or Casse- 
grain; then the distance from D to such mirror 
would be its focal length. In this case the diameter 
of the Gregorian small concave comes out 2°7in., 
and the focal length of the Newtonian 80in. 

Thus in a little dumpy Cassegrain of some 1Sin. 
long, we get with the same eyepiece as great a 
degree of maguification us with a Newtonian of 
Ott. Sin. focus, and with differently proportioned 
foci in the Cassegrain mirrors, the equivalent 
Newtonian might have to be double this. 

It seems, from this, that the usual formula F? / f 
= equivalent focus of Newtonian, cannot be true, 
as, if applied to the Gregorian, we get 182, 6 = 44, 
and to the Cassegrain 187 4 = 86, of which the 
latter is, however, by far the nearest to the truth. 

There is one point I ought to mention to avoid 
any misunderstanding. In the diagrams, I have 
assumed, for the suke of greater simplicity, that the 


focal image has no actual magnitude ; but of course 


we may consider we are looking at the sun or 
moon, and may lay off on the diagram the diameter 
of its focal image at focus of large mirror, and 
draw the lines accordingly, instead of through the 


point B. 


So, too, it is better in a large diagram to draw 
first a line to represent the axis of the mirrors, but 
I have purposely omitted it to avoid crowding a 
necessarily mall dia with more lines than could 
be helped. There ure several rules deducible from 
the properties of the curves employed, which cau 
be used to check the results obtainec a ia 


MIRRORS OF REFLECTING TELE- 
SCOPES. 

[20686.]—WHeEN I said, in letter 20566, that 
Tulley's remark was meaningless, it was not in- 
tended to express disrespect for the opinion of a 
distinguished optician, whose talent and skill I 
value quite as highly as L. L. L.’’—I simply said 
what meant. The curves which produce the 
least possible aberration ’’ are unquestionably those 
which produce none at all. The parabola does this 
fer parallel rays ; and in the Cassegrain, the small 
hyperbola reflects the converging reflected rays ac- 
curately toa focus. These curves must be rigidly the 
best, for when accurately worked no error exists. 
Hence, when Tulley advised mathematicians, in- 
stead of concerning themselves with imaginary 
parabolas and hyperbolas,’? to devise a pair of 
curves to give the least possible error, he was talk- 
ing about something that he did not thoroughly 
understand. Long practice, combined with a keen 
perceptive faculty, had taught him that certain 
methods of working produced certain results; and 
so long as the curve gave what he wanted, it was 
of little consequence under what mathematical de- 
signation it came. I am told by one who is cer- 
tainly very likely to know, that very few practical 
men really know what curve they are figuring to— 
a surface, when satisfactory, being spoken of as 
spherical.“ when, in reality, it is far from being 
so. This, of course, relates to refracting surfaces ; 
but I fancy a similar remark is not altogether in- 
applicable to reflectors, especially regarding the 
small convex mirror. By what means are we to 
know when it is absolutely spherical“? 

I now come to the second letter of L. L. L.” 
Here he says, ‘“‘he (Tulley) found that the same 
curve of the large mirror was not suited for the 
three varicties of reflecting telescopes.” That is 
very probable ; the introduction of the term suile 
ahle quite alters the complexion of the matter. 
Tulley spoke as a clever practical artist, and we do 
wrong to judge his remarks mathematically only. 
t Suitable” isa practical term, and though I maintain 
that the parabola and hyperbola are the only really 
correct curves, yet, for aught I know, some other 
curves may be much easicr to apply and give a 
satisfactory result. I do not know what curves an 
optician finds it easiest to fashion in unison. All I 
say is this: For the large mirror of any or all of the 
three forms, a parabola is the only rigidly correct 
figure; it does its work unerringly, and any exist- 
ing fault must be laid to the charge of the small 
speculum. Like our able and excellent friend, Mr. 
Wassell, I“ go in ” for the destruction of error by 
removing the cause, not by raising up one species of 
evil to obliterate another of un opposite character. 
Suppose I have a large mirror, which I wish to use 
ether as a Newtonian or a Casseyrain. For the 
former, I find a parabolic figure gives all that is 
desired—that is, it is correct; now, if I take away 
the “flat,” replace it by a “convex,” and find the 
result unsatistactory, which is the most rational 
way of obtaining a remedy? Am I to make two 
‘wrongs ” to produce one right, or am I to muko 
the little one right' also? The big mirror does 
its work correct enough in both cases; it sends the 
rays accurately, whether they come to a focus or 
not; why, then, should I spoil its face to please the 
younger brother? If we tamper with the parabola 
we must resort to the method of compromises, and 
make each surface sufficiently wrong to rectify the 
error of the other. 

But. it may be asked, is not this system of curing 
error by error capable of yielding satisfactory 
results? There is no reason why it should not; 
but then the question arises—is it ensier to make a 
surface truly spherical, than to fashion it to any 
other curve with equal truth? I believe, if we rest 
our judgment on the recorded experience of those 
who have tried it, we must say that it is not. 
Therefore, I contend, that if difticulty and un- 
certainty attend the production of the 1 it 
certainly seems preferable to fashion the small 
mirror to agree with the standard parabola, which 
we know is right, rather than alter the latter to 
accord with the former, though there may be no 
perceptible difference iu the two results. 

From what your correspondeut says, it appears 
that, according to Tulley’s method of working, it 
was found casier to alter the large mirror; and he 
asks what curve this should have, to be correct“ 
for a spherical concave? I reason the matter out 
iu this way. The spherical“ surface draws in 
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the marginal rays too much, or causes positive 
aberration—that is, it is under- correct,“ or has 
centre focus loug.’ To remedy this defect in 
the smaller mirror, we must have an opposite error 
in the large one. Now the parabola unites all the 
rays in a point; but if we’overpuss it and go on to 
the hyperbola, the marginal rays are thrown beyond 
the central ones—that is, we have negative error— 
it is over-correct,’’ or has centre rays short.” 
This is precisely the kind of error we want, so that 
we at once arrive at the result that thelarge mirror 
must be made /iperbolic, and the extent to which 
it is so, must be found by test, and by test only. 

Thus, then, is the condition of things in a Grego- 
rian, and itis evident that considerable alteration 
of the large mirror is needed to make it suit the 
sphericity of the smaller concave. 

Let us now turn our attention to the Cassegrain 
form ; and here we shall see how natural it was for 
a clever artist like Tulley, to come to the conclusion 
that parabolic and hyperbolic curves were unneces- 
sary in this construction. The convex mirror is 
similar to a concave lens, it produces negative error, 
or the centre rays are short.“ Hence, to produce 
a balance, the large mirror must be affected with 

itive error, or its centre ruys must be long.“ 
ow, the parabolic figure is ‘‘ correct ’’; but if we 
go progressively back to the sphere, the surface is 
** under-correct.’’ This is precisely the kind of error 
we require, so that if the small mirror is truly 
Po the large one will need to be nearly so. 
ulley, most likely, had become aware of this, 
which led him to remark, that if approximately 
spherical curves, though not theoretically correct, 
would answer, they were more suitable to a practi- 
cal man than any other specics. There is a distinct 
difference, which must not be disregarded, between 
curves which by mutual action counteract each 
other’s erroneous tendencies, and those which are 
correctly figured—each according to the special 
character of the rays it has to deal with. 
Thus we may classify our results as follows :— 


CASSEGRAIN. 


Large Mirror. Small Mirror. Result. 
1. Parabolic .......... Hyperbolic . Both figures 
correct. 
2. Spherical (approx.) .. Spherical .. Balance of 
error. 
GREGORIAN. 
1. Parabolic .......... Elliptic ... Both figures 
correct. 
2. Hyperbolic ........ Spherical . Balance of 
error. 


In each case the modification of the large mirror 
must depend upon test. We might say, in the 
Gregorian, it is extra-parabolic, and in the Casse- 
gruin, intra-parabolic. Supposing that the rays 
left the small mirror 1 (really, they are 
slightly converging), the spheric error for each 
would be 7*/8F; so that if the ratio of focal 
length to uperture be the same for both mirrors, 
the aberrations are dircctly proportional to the 
apertures. But that of the small mirror is to a 
small extent increased by the convergence, so that 
the greater curve oscillates, as it were, between the 
sphere and parabola; its tendency either way being 
governed by the accuracy of the small spherical 
tivure and the ratio between its focus and aper- 
ture. 


I should like to hear the opinion of our practical 
correspondents, Mr. Culver, A. N. H.,“ and 


“ Hyperion,” upon the matters I have here touched 
upon. Possibly my theoretical remarks may not be 
altogether borne out in practice. This letter has 
run to a greater length than I thought at first 
would be necessary: but I have desired to deal, as 
far as I am able, fully, and I should like to suy, 
finally, with the theoretic treatment of reflective 
curves. 


Oct. 23. Orderic Vital. 


BOOT AND SHOE-MAKING.—IV. 


[20687.]— HAVING got so far as the uppers 
ready for closing, we will proceed to the last. 
I think I hear some one say, Not so fast, Jack. 
We should like to know how to make a thread 
and put on the bristles.” Well, get two peuny- 
worth of hairs, Id. best small, aud 1d. of closing 
(you can tie them both up together, and select 
ns you require them); a 2d. ball of flax. 
Finlayson, Boustield, and Co.'s No. 15: theirs is 
not specially good that 1 know of, but as that is 
what I am at present working, from having some 
on hand for a job, I recommend it, as it comes 
Fomewhat near the mark for size. Having your 
flax, take a strip of paper, the depth of the ball and 
long enough to go twice 0 it. With a little 

te, paste the strip all over one side; now pass 
it, pasted side next the ball, and lap 1 85 it. 
When dry it is fit for use. When about to use it, 
place it in a marmalade jar minus the marmalade, 
of course! Take a seat, and put the pot down 
upon your nght side; put your finger in the hole 
of the ball, and pull out the end of flux -i. ., begin 
the ball that way, and it will not run about, and 
get in a tangle when casting off a threud. First 


take the end of thread, and pass to the left hand ; 
take the end upon the right, breath upon your right 
hand, and roll the thread from you between hand 
and knee; pick up the end with the right-hand 
forefinger aud thumb, and give it a sharp twitch, 
and the flax part, with a long, pointed fibrous end ; 
retain the end that remains in the left hand, 
and, drawing the thread through the nght, measure 
off a stretch, that is, extending both arms hori- 
zontally, and by breaking and rolling the continua- 
tion from the ball to the length required, and 
twitching it you will have two fibrous ends. Lay 
the one from the right hand with the left alongside 
the other: now take the two in the nght hand, 
and with the left draw tho two over to the left side 
again, and when ae at the end tum the two 
round the forefinger of the left hand about Giu. 
short of end, and roll and break off as before, laying 
the ends alongside of one another, and repeat the 
same until you have as many cords as you require 
for the job. When you have enough draw through 
the hands backwards and forwards, to lay all straight 
and smooth. See the ends make a nice, long, taper 
int; then placing the end upou the knee, right- 
and side, with the left extended out full length, 
take the thread between the hand and knee and roll 
from you, laying it up like a piece of whipcord, 
aud every two or three strokes of the hand for 
rolling give it a slick down with the hand to keep 
all smooth and straight. When well laid, take the 
wax in the hand, between the thumb and hollow of the 
forefinger when ore tee and wax your thread. 
Pass it over a nail, and twist up both ends 
upon the knee, and rub down with a piece of 
upper leather between the thumb and finger. 
Part your thread, and run it through the hands 
two or three times to stroke the surplus twist out 
and keep it from kinking. Now make your ends, 
and take a hair from your stock; select a round, 
clean one, the best of course—small if for a closing 
job, and the strongest for sewing. Fig. 14 will 


ive you an idea. I is the hair to be taken in the 
fert hund — A being the thread, B the extreme point ; 
draw the hair two or three times between the waxy 
thumb and finger to remove any grease or dirt: 
then lay the thumb of left hand upon the point B, 
upon the haur ; re A under and over B once or 
twice, keeping tight that it may hold B fust: 
now hold the hair and B between the thumb nud 
foretinger of left hand, letting the thread fall be- 
tween the third and small finger, retaiuing it there 
with a little friction, keeping a tension upon it; 
take the hair by the point between the thumb and 
forefinger of right hand, and twist the hair from 
you (see the arrow), and the thread becomes laid 
on like D. When you have proceeded so far, take 
it in the left hand by the point and close up to the 
thread: break the hair—i.e., draw the hair between 
the point of forefinger and thumb-nail, which breaks 
the crystalline form of hair and makes it pliable : 
now, holding the point of hair between the thumb 
and finger of left hand as far as it is Inid on, which 
should not be to the extent shown, take the end of 
hair, or I should ray ends, as it is very likely that 
it is split up as shown between the thumb and fore- 
finger of right hand, and roll up as tight as you can 
by drawing the thumb towards you, and lay the 
two together, as shown at 3, and make a hole tor 
thread at C, with a small closing or stabbing awl, 


and bending over the point end, pass through thi 
hole, and your hair is locked on. Now, if this 1s 
done as I have shown, it is a rare circumstance for 
itto come off. The main point to attend to in 
putting them on is crowding too much thread 
upon your hair, which is caused by not liyiwg your 
thread at the proper angle, and not keeping enough 
tension on the thread between the third and fourth 
fingers; rather let it lay D instead of A—4 point 
of thread, and when twisted in the way of arrow 
i.e., from you, you will lay the same as the thread 
upon the hair. There is a right way for this as for 
other things. I have seen men put them on the 
opposite way, and the consequence is. as SOOD aS 
the hair is taken through the hole. the twist in the 
thread takes the twist out of the hair, and off comes 
the hair. This is a lot about nothing, I was going 
to say; but I could have put on 300 or 400 hairs 
while I have been giving instructions for the same. 
Now we will proceed with the lusting of inner 
soles. The inner sole is the foundation, and should 
be good—t.e., good for that purpose. It should be 
tough, andfor that purpose some good, sound belly, 
crop, or shoulder should be selected for light work: 
men’s, about an eighth of an inch thick, women’s 
something less; forstroug work f of an inch. Taking 
a piece of crop, roughly cut out to the shape of 
the last, souked in water until mellow, not too 
wet; place it upon the last to cover the bottom 
all over; put a tack in the waist, see Fig. 15, 


EF / 8. 158 


turn the last round, and catch hold of the other 
side with the pincers, and . a tack in, pulling it 
tight; take your knife and snip it (see A and B); 
then take the pincers and pull over the toe and tack 
C; then turn end for end, and do the same at heel 
D. Now puta tack in the centre of heel, centre of 
joint or tread, and another at centre of toe. Now 
take the pincers, and strain over both sides, and tap 
all level with the hammer, and put by a little while 
to gét steady: when steady, proceed to round it 
up: this is not an easy job, unless your knife is 
sharpened properly. When your knife is presented 
towards you, the left-hand side should be kept as 
flat as possible, and the other side sharpened at an 
angle, thus prescuting u face, and bevelled the 
samo as a wood chisel, the flat face in this case being 
presented to the lust. Keep your knife up square 
with the bottom of the last, aud do not round it 
under. When rounded up, rub the back of your 
knife acioss at E hard, as a set-o€ for length of 
heel, as that is to be kept flush with the last, and 


FL E17. 


upright. From there chamfer about kin., uct 
down toa thin edge, but a bare hin.: then about 
rain. make a slight cut, and take a small shaving 
out by inclining your knife over the sole, aud 
leaving a gauge line or channel to sew from (sce 
Fig. Io). Below is section of sole through tread 
AEF: the lines from that refer to section. as shown 
at D, position of awl where it enters, B the upper, 
C the welt; this shows the position in sewing the 
welt ou. G is the welt, which cunsists of a piece of 


Nov. 3, 1882. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 919. 


207 


shoulder or belly, cross curried and dressed, known 
by the name of welting-in single. It runs about 
sft. long, aud a good zin. wide (that is a pair). In 
the double, it runs a full inch and 18in. long; that 
represents a pair likewise. The one edge on the 
grain sido is chamfered, and the flesh side marked 
with a slight cut, see section at C. This is soaked 
in water before being fitted up, and worked when 
in a mellow state. Fig. 17, A, is n very good tool 
for many purposes, but it mangles the work so, and 
is a great struin upon the hands. B is a much 
better tool, and I believe American; the greater 
the purchase, the tighter the grip, and the fulcrum 
is a smooth bib, which does not mangle tho work, 
and the strain upon the muscles of the hands is very 
slight. Jack of All Trades. 


THE LINK-MOTION. 


[20688.]—Srxcr the beginning of the month I 
have been examining the equations given at page 
118. with the object of finding the conditions under 
which a straight line might be described. 

T have found a class of curves in the particular 
case there referred to, when / = [and r = 7’, 
which, for a considerable range, coincide with 
straight lines. 

The condition for these curves is 


d 2 1 (+7) 


They are all of the form Fig. 1: and in the 
case of / = r they have the form of Fig. 2. Just 


asin the case when the ellipse becomes a, circle, 
80 Fig. 2 is the fundamental form of these curves, 
and the branches intersect at right angles, as will 
be evident by a mere inspection of the figure. 

I would invite the attention of engineers and 
other 5 men to this class of curves; and 
should they find them suitable for their purposes, 
I will then give some further particulars regarding 
them, and also regarding another class of curves 
which are of the same form, aud which I at first 
supposed to be supplementary to them, and which 
may still, probably, be found to be the case. 

To render them easily available for practical 
purposes, I have computed the following table. 
Assuming 10 for the value of /, the best values of r 
would then lie between 8 and 15; hence the values 
of dhave been computed for integral values of r 
between these numbers. 

In using the above equation, r should not be 


taken greater than ave . l; that is, not greater 


than 1:618 % in which case x = d. For should we 
take r greater than this, we then come upon a class 
of curves of doubtful application ; the limit to this 
class is when ¢ = 3 /, and then d = 27. 

The form of the curve at this limit is given at 
Fig. 3, which has been drawn on a scale of less 


FIC 3 


than half that which was used for the other curves. 
Should we attempt to describe a curve with a value 
of r greater than /, we should tind that it would no 
longer pass through the origin; we should then 
have two distinct closed curves, and the origin 
would become what is called a conjugate point. 

I have added to the table an angle, which I have 
called p. This is the angle DC O’ (Fig. 4) which 


the line of centres O 0’ should make with the line 
C D, in which a pistou-rod ought to move. 


n 


The angles have been computed for the different 
values of r from the equation, 
+r 
tan. 6 = Em 
° 30 — „* 
which is a reduced form of the equation for the 
same angle given at page 118. 

I have also computed a few values for the range 
in the straight lines of the loci. This would corre- 


spond with the length of stroke in the piston of a 


pump, e., from the equation, _ 
Length of stroke = 24/ — (d — r}? sin.’ 9 
— 3 (d — +) cos. ¢. 


; „ Angle [Length 
AE=BE AO=BO = 11 DCO’ 2 
at =e =“ | =. | Stroke. 
10 8 13-416 42˙ g 10:612 
10 9 13-784 43° 34’ 11:952 
10 10 14:142 45° 13:532 
10 11 14:491 46° 26’ 14°54 
10 12 14°832 47 52’ 15-332 
10 13 15:165 49 13’ 16:9 
10 14 15:491 5V 46’ 17:98 
Milverton. 


` GRINDING CHISELS AND PLANE- 
IRONS. 


[20689.]—My grindstone is one of those small 
ones in a cast-iron case with a small handle, which 
are commonly sold. The following method of 
maintaining a constant angle to the tool struck me 
the other day, and works well. I fix a small hand- 
vice on the blade of the tool being ground, at the 
requisite distance from the cutting edge, and one 
jaw of this vice bears against the under side of a 

ind of beard or lip which the iron case of the 
grindstone has (in common, I believe, with all this 
class of stones). This distance is easily determined, 
aud remains constant throughout the grinding. I 
am afraid this wrinkle” may be deemed too 


trifling for a letter; but others may be as stupid as 


I, and itis only recently that I have thus saved 

myself from the annoyance of the tool slipping to all 

kinds of angles, and thus getting around acet. 
Calculus. 


SIMPLE METHOD OF WASHING 
PHOTOGRAPHIC PRINTS. 


[20690.]—IN the house where I reside there is a 
lavatory with a stoneware basin aud tap. The 
basin has a small waste-hole at the bottom, closed 
by a conical brass plug. Removing the latter, I 
substituted a perfornted cork, in which is inserted a 
rather wide glass tube, which rises a few inches 
above the cork, and is then bent upon itself, and 
nearly reaches the bottom of the basin. Attached 
to the tap by a couple of inches of caoutchouc tube 
is another piece of glass tube, bent at right-angles, 
und drawn toa point, having an oritice of about 
kin., resembling one of the common brass blow- 
pipes of the shops. The water issues from this 
gently, but with sufficient force to keep the prints 
spinning round. As soon as the level reaches the 
bend in the siphon all the water is drawn off. The 
above took about ten minutes to make, cost insig- 
nificant. Calculus. 


A 


MOTIVE POWER FOR TRICYCLES. 


[20691.]—I sre with much interest and satisfac- 
tion the efforts to perfect a steam tricycle which are 
being made in several directions, and the plan 
shown in your issue of the 20th October proves the 
ssibility of carrying water and fuel; but I should 
e to ask, Why is water carried, when another 
fluid is more readily to be obtained? I refer to air. 
Of course, the same pressure we must not expect to 
be able to use, but if the engine is run at a high 
speed, sufficient power may be obtainable for the 


purpose, in which case, fucl only would require to 
be carried: and oil, no doubt, would be the most 
likely to be adopted. Imight go a step further and 
say, that if gas oil was used, why should not the 
motive power take the form of a gus- engine? 

I throw out these few suggestions in the hopes of 
bringing out some ideas, as many have been trying, 
and their opinions would, if published, at least help 
to stimulate to further exertions. 

We will have to get an Act of Parliament to run 
them, I suppose; but that will come all in good 
time, if we only can get a really practical machine ; 
and what a boon would this be for those who are 
unable to keep horseflesh, and yet are compelled to 
go daily over a very great deal of ground. 

Perthshire. M. D. 


“LOOPED FIGURES BY GEARING ”— 
SPHERICAL SLIDE-REST. 


[20692.]—I am very much obliged to O. J. L.” 
for his kind offer to let mo see engravings of looped 
figures : if he will send them to the address beneath, 
I will return them carefully. 

I desire to endorse ‘‘ Traversing Mandrel’s”’ re- 
quest to Mr. Evans for a description of the spheri- 
cal slide-rest. I hope Mr. Evans’ valuable articles 
are not ended, and quite nope the spherical slide- 
rest, to which he has referred so often, may be the 
subject of the next. 

If Traversing Mandril’’ has Vol. XI., he will 
find a capital sheet of details, with dimensions of a 

herical rest, by “W. H. N.,’’—just the sort of 
shoot I should like to see oftener in the E. M.” 

Has our friend, F. W. G.,“ made a spherical 
rests and will he or Mr. Evans say whether those 
who have slide-lathes might not obtain a spherical 
rest at two-thirds the expense, by making the 
Jathe-bed and saddle cross slide take the place of 
the two lower slides of the spherical, taking off the 
metal-turning restat the quadraut, and substituting 
the worm-wheel and upper slides of the spherical. 

F. A. M. 

32, St. James'- road, Tunbridge Wells. 


SWING ECCENTRIC CHUCK. 


(20693.]—Ir “C. E. L.” (48363) will advertise 
his address in the Sale Column, I shall be happy to 
lend him the working drawings of a swing eccen- 
tric chuck with rotary nose, constructed, and, I 
believe, invented, by me now eleven years ago 
(1871) for a 3in. self-acting lathe. I have had it in 
constant use, and find it a most useful tool: and as 
it is all lathe work, anyone possessing a good din. 
lathe and steady slide-rest, can make it. I have 
the patterns for the above-mentioned size (3in.) 

Mechanicus. 


ELECTRICAL MEASUREMENTS. 


[20694.]—I Ax very glad to receive the criticisms 
of Mr. Moberly. As I am always secking to 
learn, of course I start with the knowledge that 
there is room for progress in my knowledge; and 
there is nothing like discansiGn of our ideas to dis- 
cover their value. As to the subject of measure- 
ment, Mr. Moberly says he knows ‘‘ how ob- 
scurely the system is explained even by the best 
authorities.” So do I; and I want, if possible, to 
clear the obscurity. But I can go a good deal 
further. It has never yet been my good fortune to 
mect with any one electrician who has made me feel 
he understood the subject thoroughly; or with any 
two who agreed in their explanations through- 
out. 

Now, as to Mr. Moberly’s review of my first 
article. The improvement he credits me with is 
due to his former discussion with me, which caused 
me to see that the form in which I expressed the 
relations among the units in my book, was likely to 
mislead some ; therefore I have guarded against 
that possibility now. oa 

As to my present articles, I do not think it is 
quite fair to complain that I make certain state- 
ments without advancing proofs: to furnish the 
proofs and go over the whole ground would have 
taken five or six articles. I only proposed to sketch 
certain leading points, to meet several requests 
which have been made to me. My whole argument 
will be found in the pages of my own book when it 
comes out: these articles are only such parts of it 
as I think will he valuable to readers of this paper 
But I had written what would have involved a 
couple of articles dealing with the very points now 
raised by Mr. Moberly ; but I have sent that to the 
Electrician, because I have had some discussion 
there on the subject with some of the mathematical 
electricians. Also, I did not think I could occupy 
the leading articles here for several weeks over one 
subject ; but, in view of the remarks made, I may 
find it necessary to go to some extent into the 
further matter. As to the force of gravity g, which 
I took, one must needs take some value, and I 
first took that used by Prof. Everitt, and I explained 


the variable nature of 7, as to which I am now 
referring ; and, as to the other point, mass, I was 
dealing only with units, and that, as, in fact, I said, 
includes the unit mass of 1 gramme. 
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As to our old difference, the effect of my former 
discussion was to make me examine my views more 
closely, and the result has been to show me that 
my statement that energy varies as the square of 
the force, and more especiully that force (that is 
E.M.F.) issimply an expression for square root of 
energy is absolutely true, from the point of view I 
tuke, und, moreover, that the obscurity in which 
writers manage to bury the whole subject, can only 
be dispersed in that way. As to the difierentiation 
in my mind, of force and velocity, it is very sunple. 
Force is that which generates velocity; or, when 
we define it to constitute a unit by means-of muss, 
it is that which produces momentum, which is 
velocity multiplied by mass. Therefore, force and 
velocity are, in a certain sense, only different ex- 
pressions for the same value, and that value is the 
energy belonging to momentum, V? x M = 2 (not 
4 mass as commonly said, though both mean the 
same value), and that energy expressed as its square 
root. I know perfectly well what will happen—I 
shall be told I am wrong, as Mr. Moberly tells me ; 
then, that it is utterly contrary to reccived ideas; 
then, by-and-by, my point of view and its results 
will become“ received idens.“ and I shall be told, 
Oh, yes, of course—we all knew that! 

For some time I have been teaching that the so- 
called resistance“ of electricians is a misnomer, and 
leads to all sorts of errors. I distinctly put this in 
a discussion three years ago on statements made by 
Dr. Siemens in his Glasgow lecture, and I showed 
that electrical resistance was a mere mathemutical 
furm—that it was really ouly the reciprocal of con- 
ducting capacity. In his address to the B.A., 
Dr. Siemens says, ‘ The resistunce or the reciprocal 
of the conducting power of a conductor, is 
properly measured in terms of a velocity.” 

resently, every one will say this, and then 
they will also declare that everyone always knew 
it. Butit would be very difficult to tind a single 
book or paper in which that detinition of resistance 
is given. It is, of course, true that this statement 
is to be found often, which I take from F. Jenkin: 
„The conductivity of a given wire or conductor is 
the reciprocal of the resistance.“ It is also true 
that arithinctically two matters so related are of 
necessity reciprocals of each other. But mark the 
difference of meaning: in the one case, the resist- 
ance is the actual thing; the conducting capacity is 
calculated from it. But what I mean is, that the 
conducting power is the real thing which Nature 
gives to us, and that the so-called resistance has no 
existence—it is only a mathematical formula ex- 
pressing the square root of the true resistance, the 
energy absorbed. I am quite aware of the obstacle 
in the mathematical mind; my views do not con- 
veniently tit into the system of dimensious. 

Professor Bayne objected to my views when he 
declared that poteutiul was the square root of 
force; aud I replied thut if he substituted encrgy 
for force, he would express a truth. He replied 
that he could see no expression of dimensions that 
would cover my expression, and that it wouldimply 
that potential was electricity. I could only say 
that this did not give me any concern. All these 
ideas and systems are purely artificial. What I 
seek and wish to give to others is the tmth, the 
natural facts: it is the business of the mathema- 
ticians to fit their system to these, not to squeeze 
the facts into their dimensions. Can there be any 
doubt as to which is the truth in these two stute- 
ments ? 

A uuit of current is that electric quantity which 
produces changes in, or motions of, or is traus- 
mitted hy, one equivalent of a body. 

A unit current is one that tits the dimensions, 
C = L} T-' Mi. 

Mind, both are true; but the first is the truth 
of natural electricity, the other of the artificial eloc- 
tricity invented in the schools., 

Sigma. 


BREAD—F. C. 8.— BLEACH AND DYE 
REFUSE—ACROBATS UNDER WATER 
—BUTTER. 


[2695.|—To the query headed“ Bread” (page 
171, No. 48343) I am unable to give any definite 
reply, though I might hazard a guess. The prac- 
tice of bakers is probably based on good grounds, 
the result of experience; but I must confess the 
exact rationale of the procedure is not clear to me. 
I have read Graham’s lectures on the Chemistry 
of Bread-making *’ without having my difticulties 
wholly removed. Possibly ** Amateur” may be 
more successtul, and I can at least promise that he 
will be umply repaid the trouble of perusal, even if 
he does not obtain an exact answer to his query. 
Graham's lectures formed the Cantor course de- 
livered before the Society of Arts in November and 
December, 1879, and were published in the Exu- 
LISH MECHANIC during the summer of 1880. 

F. C. S.“ (query 47780, page 94), the initials 
employed by Fellows of the Chemical Society, are 
not to be obtained simply as alleged by E. M.” 
by getting tu friend to propose you, anda yearly 
sul seription paid in advanec.”” It is necessary that 
the cauditute should be nominated by at least live 


Fellows of the society, and unless these include one 
or more chemists of repute he has a fair chance of 
being blackballed. Then the name of the candi- 
date is submitted to two meetings, and at a third, 
the voting takes place. I believe at least two- 
thirds of the votes in a full house are necessary for 
election. If duly elected, the newly-tledged Fellow 
will be called on for an entrance fee of four guineas, 
and two guineas more in payment of his first vear's 
subscription. The main object of the society is the 
advancement of chemistry, and the fellowship is 
not restricted to professional chemists, but is open 
to others interested in the objects of the socicty. 
Still, the candidate will requiro to have a sound 
knowledge of chemistry, and a special acquaintauce 
with, at least, some particular branch or application 
of it, or he will not find Fellows who will become 
sponsors for him. If the querist is in search of a 
guarantee of professional competency, he will find 
it in the Institute of Chemistry, an association of 
those professionally engaged in the teaching or 

ractice of chemistry. To become a member of this 

ody he will require to pass a stiff examination. 

I can quite imagine that Bleuch and Dye 
Refuse ” (query 48090, page 98) might prove very 
injurious to a sewage-farm. Much depends on 
the proportion existing between the refuse and the 
other sewage, and more on the nature of the dyes 
employed. I am not a lawyer; but I fancy a 
sanitary authority can decline to receive injurious 
retuse—at least, under certain circumstances. 

With reference to the article on Acrobats 
Under Water,” page 103, I may say that, a few 
months since, I saw ‘* Lurline” perform at the 
Circus in Paris, and on that occasion she remaimed 
under water 2 minutes 40 seconds, by my watch. 

t Butter’? (query 48234, page lio) may be 
analysed in the following manner: Expose 5 
grummes of the sample to a temperature of 1057 to 
MU C. ina weighed beaker for about an hour, or 
uutil no more globules of water can be perceived on 
looking at the beaker from below. The loss of 
weight gives the water. After weighing, the fat is 
remoelted and filtered into a small weighed beaker 
kept in a warm place. The residual matter is 
rinsed on to the filter with petroleum spirit which 
has been redistilled at a temperature below 8O C., 
and washed with hot petroleum spirit till free from 
fat. The filter is dricd at 100° C., and the contents 
scraped off and weighed. After weighing, the 
residue, which represents the curd and salt of the 
butter, may be examiued under the microscope for 
starch, cellular tissue, &c., and then, if desired, 
treated with cold water, and the solution further 
examined, Usually., however, it is sufficient to 
ignite the residue in porcelain ata low temperature, 
and regard the non-volatile matter as salt, the 
combustible as curd. If 5 grammes of the sample 
was the quantity opcrated on, the weights found 
will require to be multiplied by 20 to obtain the 

reentages. The fatty matter may be determined 
indirectly by subtracting the sum of the percentages 
of water, curd, and salt from 100-00. It may be 
estimated directly by evaporating off the petroleum 
spirit from the washings of the curd and salt, and 
adding the weight of the residual fat so obtuined to 
that of the main quantity. It is not advisable to 
mix the filtrate and washings together, as the last 
traces of the solvent are volatilised with difficulty 
if the quantity of fat is considerable. 

The querist will tind the foregoing, and much 
more iuformation about butter, in volume II. of my 
e Commercial Organic Analysis.” 

Shetheld, Oct. 28. Alfred H. Allen. 


LEGAL REPLIES. 


[20696.])—Launcn—PassENGERS (48559).—I do 
not think such a launch as is mentioned would re- 
quire to be licensed to carry passengers, if only 
one or two friends were taken. Unless it comes 
under the definition of passenger vessel,” as 
given by the Act of 1855. as amended by the Act of 
1863. and which includes any sea-going vessel 
carrying a greuter number than in the proportion 
of oue adult to every twenty tons where propelled 
by steam, and which I must leave the querist him- 
self to decide. 

Rigut or Way — Curren — Vicaracre.—The 
right of way to the church is a way ot necessity. 
But it only exists during the times, and for the pur- 
poses, of going to church, and is a common form of 
vasement. Uuless, therefore, it has been used us a 
way to the vicarage for over twenty years, and so a 
title by prescription has been acquired, the farmer 
is right in his contention that the right of way 
through his farm to the church does not give or 
imply a right of way to the vicarnge simply be- 
cause it joins the churchyard. But there may be 
other facts in the case with which I am not ac- 
quainted, and which would modify or alter this 
view. 

Witt — Lrast —Grotnp Rent (45575).—The 
arrangement uade iu the will was, or course, 
practicable as long as both properties remained iu 
the hand of one trustee. But when they are soll 
to separate Owners it will become impossible, be- 
cause Lu fiechuider cau be compelled to release 


some portion of his property from ground-rent and 
look only to the remainder. If the landowner 
consented, then it could be done ; but without that, 
it is a scheme that has become legally unworkable, 
and will have to be abandoned. 


WILL—ADMINISTRATION 5 querist, 
being apparently the residuary legatee, has the 
legal right of taking out letters of administration 
with the will annexed; for, there being no 
exccutor appointed, there can be no regular 
probate. But, before doing that, he must obtain 
possession of the will, and he will have to take the 

roper proceedings at the Probate Court to compel 
its production, should his stepmother hold it and 
refuse to give it up to him. In short, the querist 
will find he is obliged to consult a solicitor, aud he 
had better do so at once. 

Fred. Wetherfield, Solicitor. 
2, Gresham-buildiugs, Guildhall. 


DIE-CUTTING. 


(20697.]—Tuis is a subject which, during the 
many years I have been a reader of the E. M.” 
I have never seen touched on by any writer. Yet 
I hope it is not one an amateur may not legiti- 
mately desire to know something about, und 
perhaps put into practice. For what could be a 
more enduring proof of skill and taste, than the 
cutting of your own monogram, crest, or initials, 
to be used for stamping your own letter paper and 
envelopes, &c.; or, if young aud impressionable, 
some lady love’s instead. 

If anyone amongst our many good-natured cor- 
respondents can be found ready and able to give 
the instructions, I think he would tind not a few 
interested readers besides myself. Jack of All 
Trades” is busy on carpentry now. He gave, I 
think, some hints on engraving lately. Perhaps 
this too may come within his range; but if any 
competent person will take up the subject, I hope 
he will give us the whole ‘story from beginning 
to end,” and thus add orie more to the innumerable 
subjects which our mirror“ has shed light upon. 


VEGETARIANISM. 


[20698.]—THE medical profession owe a debt of 
gratitude to “Polyglott” (letter 20674) for his 
recommendation of raw meat as an article of diet. 

It will certainly bring more grist to the medical 
mill, and give us poor doctors a chance to live in 
caso aud comfort; we are now having a hard 
struggle for existence; temperance societies, food 
reform societies, anti-tobucco societies, and anti- 
vaccination societies, with the addition of dress re- 
forms, aud many other reforms, are making people 
go healthy that we poor medicals shall have to turn 
our lancets into pruning-knives, or going on the 
distressed operative begging system, if these things 
last. We can well understand medical men not 
liking all these reforms, as each one is depriving us 
of one of our means of subsistence. 

If people take to eating raw meat, then tape- 
worms will be common; we shall be able to study 
the ravages of the terrible trichin:, and shall for 
ever be able to set at rest the number of diseases 
communicable to man from the lower animals. Wo 
know at present of seven which are communicable, 
but if raw meat comes into fashion the number will 
be legion.’ 

“ Polyglott” may answer in return, “but I 
mean people to eat perfectly wholesome ment.““ 
Now, who is to know what is good and what is bad 
in ment? Inspection does not reveal it, and, again, 
a terrible number of our animals ure diseased; in 
Loudon, it is said, 80 per cent. are so. In 1880, I 
think, the Jews killed 13,000 odd cattle, out of 
which more than 6,000 were rejected as unfit for 
the food of the Israclite race. Now, if the Jews 
reject this number, und they inspect cattle before 
they are killed, how much diseased meat can be 
found in the market? The meat which the Jewish 
inspectors reject, is not destroyed, but bought and 
sold to the Christians. 

The digestibility is his second point—we will soon 
dismiss that. Animal food, or rather the nitro- 
genous part of it, is dissolved in the stomach, aud 
got rid of in about three hours, but the stomach has 
to do most of the work. If vegetable food is 
taken, a certain part only is digested there, the rest 
being digested in the intestines. Thus, we tind 
that vegetable food gives the stomach less work to do 
than dvesanunal food. In gastric ulcer—t.e., ulcera- 
tion of stomach—a diet of fruit will cure quicker 
than anything else ; in fact, auy sensible physician 
at once stops all meat foods except broths, which 
are absorbed almost as taken. 

The practice of cating raw or cooked food is 
nothing more thau habit, which will use us to any- 
thing. Tia said the Abyseinians actually cut a 
steak from the living cow aud cat it reeking in its 
warm blood. Tapeworm is also very common 
amongst these people; a man did not consider he 
was in the fashion unless he had two or three of 
them. The raw oysters nud coga which * Pely- 
glott’? meutious take three hours to digost, whilst 
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raw apples only take an hour. I shall be glad to 
hear trom what complaints “ Polyglott” suffers. 
I might like him as a friend, but I cannot help 
criticising his opinions as expressed in the ENGLISH 
MECHANIC. 
October 30. T. R. Allinson, L. R. C. P. 
«THE WIMSHURST INDUCTION 
ELECTRIC MACHINE.” 


eal your issue of the 20th Oct. you give 

a description and engraving of what is called * The 
Wimshurst Induction Electric Machine.” Will 
you give me a small space to make a few remarks 
thereon? 

I um somewhat surprised at the claims—firstly, 
as to its originality, and secondly, as to its merits. 
J find, by the deseription, that it is nothing more nor 
less than our old friend the Holtz: the substitution 
of glass slips for the fixed glasa plates being old, as 
also „ of it under glass to exclude mois- 
ture and dust. True, the addition of a frictional 
machinein the manner illustrated may be new ; but 
that, I venture to think, is not an arrangement that 
will find fuvour either on the score of compactuess 
or economy. I am surprised, however, to tind any- 
one going back to the Holtz, which requires prim- 
ing, when we have so excellent au arrangement as 
the recent ‘‘ Voss.” 

The writer of the description of Mr. Wimshurst’s 
machine surely cannot be much acquainted with 
Tie ** Voss. or he would not sav that its power is 
limited by the difficulty of multiplying the plates. 
There is no difficulty in this way whatever. The 
Voss machine lends itself to the multiplication of 
plates as really as any other. The great merit 
elamed for Mr. Wimshurst's machine is the con- 
necting of all the armatures on the same side. I 
should think that anyone making a multiplate 
machine would, f course, connect them thus. I lave 
made a number of double-plate machines, and have 
elways connected the armatures on the same side. 
I showed one so made last June at the Physical 
Laboratory, South Kensington. A friend of mine 
made a six-plute machine, Voss principle, substi- 
tuting glass slips for the fixed plates, and the whole 
is under a glass case; Acs is, of course, connected 
in this way. 

I fail, therefore, to see anything new in Mr. 
Wimshurst's machine. Indeed, I must say I con- 
sider it a step backwards ; and this view is confirmed 
by the reported performance of the machine. For 
a machine with olin. plates, Zin. sparks are short. 
It ought to give loin, at least; and for 12 plates 
the discharges ought to be in very rapid succession. 
Four or tive sparks of sin. for cach revolution of 
the driving-wheel is poor. I will undertake to get 
the same from a double-plate machine of lvin. 
diameter, of the Voss pattern. 

In conclusion, I may say that the Voss” is 
everything that can be desired, save in the fact that 
it, like others, is not workable in any state of the 

atmosphere, though some makers claim this for it. 
Putting it in a glass case, with dryers, is an obvious 
way of curing this defect; but it renders it cumber- 
some and costly, and is not so eficctive as would 
sccm. 

There still remains something to be done in this 
way, aud if this be accomplished for the Voss, the 
wmachine will be simply perfection. 

A. R. Molison, Science Teacher, Swansea. 


MEDICAL REPLIES. 


120700.] — ACCUMULATION of work during my 
autumnal absence from London has prevented my 
replying as usual to various queries, which I much 
Tepret. 

Gout (48275).—Gout is a disease manufactured 
by the sufferer, or inherited from progenitors who 
had manufactured it prior to the suffcrer’s exist- 
ence, If both parents come of a gouty stock, so 
much the worse. If a patient inhenting the gouty 
diathesis continue the process of manufacture, he 
will produce the worst and most inveterate mani- 
festations of the diseuse. If he live carefully, in 
such way as to neutralise the gouty tendency, and 
if he esponse a mate not subject to the diathesis, he 
may not only survive the diathesis in himself and 
escupe gout altogether, but his children will get a 
new start in vitality, and the diathesis may dic out. 
But an inheritor of the gouty diathesis always has 
the teudeucy somewhere in him, aud even if he never 
rouse it, he still transmits the tendency to his chil- 
dreu in proportion as they inherit his blood, aud 
resemble in person the manufacturer of the dia- 
thesis. How, then, may we best neutralise an 
hereditary tendency or prevent the manufacture of 
the dlinthesis? The gouty diuthesis is a worn-out 
condition of certain excretory organs, probably 
complicated with a damaged power of assimilation 
for food, und of oxidation for refuse. Its cause is 
almost always the prolonged use of alcoholic bever- 
ages. Indeed, I never saw gout in an abstainer, 
unless he had well marked gout in his family 
history. Some months since a man came 
to eee me at the hospital with bad feet, 
which he said was due to “gout,” for which 
he had becu treated for several months at 


organs. Now a gouty man living under such con- 
ditions may live a long and happy life, and may 
never have a twingo of gout unless by some 
indiscretion he runs over the line which should be 
observed. But a valuable aid to such men is a half- 
pint draught of hot water directly they wake in the 
morning. Such a draught runs at once into the 
blood, and in half an hour will pass out through the 
kidneys, rinsing out the system, carrying off 
all eficte residue, and enabling the patient to 
eat his simple breakfast with unusual zest and 
profit. Ir, nevertheless, the urine continues to be 
overcharged with solids—as is shown by its deposit- 
ing a sediment as it cools—the quantity of morniug 
hot water may bo increased, and the supper shoul 
be limited to a basin of thin meat broth and a slice 
of dry toust. Should the urine still deposit, a 
seidlitz powder with a pinch of ginger may be taken 
occasionally with the morning draught of hot 
water, aud, generally, that will suftice. If the man 
has not the sense or the nerve to live according to 
the measure of the capacity of his excreting organs, 
then he must be purged and cleared out occasionally 
by mercurial and other remedies, such as colchicum, 
&e., which act violently upon the bowels and other 
excreting organs; and, possibly, are a smuller evil 
than his allowing renewed attacks of gouty deposits 
to ruin his joints aud vital tissues. 

The Turkish and other forms of bath, with what 
is known as hydropathic treatment, is often a useful 
auxiliary in attacks of gout. Soaking the affected 
joints, or the whole body, in a hot bath containing 
a handful of washing soda, is often very helpful by 
neutralising aud eliminating the gouty material. 
During gouty attacks rest in bed and very sparing 
diet should be adopted. 

Baby HOLD FO Breatn (48299).—This baby is 
suffering trom ‘‘laryngismus stridulus,” and will 
suddenly gag“ or hold its breath, or make a 
crowing noise when startled or when cold air blows 
upon the face suddenly. The disease is a dangerous 
one, aud often causes suffocation in a child 
apparently perfectly healthy. Get the baby change 
of wir if possible. Feed it with extreme care, so 
that it gets no flatulence or indigestion to distend 
its stomach and excite the attacks. If living ina 
cold, low, or damp place, send the baby to a warm, 
dry, high atmosphere, or to the sea-side, Clothe the 
child very well, und let it be carried out into tho 
open air in the sun every diy once or twice. 
When the attacks come on a few drops of brandy 
put into its mouth will generally arrest or mitigate 
the severity of the spasm. A little ether or chloro- 
form dropped on to a little cotton-wool or into a 
handkerchief and held over the baby’s mouth is 
better than the brandy, but practically the latter is 
so much more handy and manageablo that it should 
be used if it will suffice. Should the child appear 
What nurses call “titty,” give it a little calemed 
magnesia and ginger, which the druggist will mix. 
If the disease continues, ask your doctor to advise 
you. 


GLANDULAR SWELLINGS (48320).—I think that 
I have already dealt with this subject in a back 
number. 


WIARKNFESS @F KNEE-JOINT (48300). Not eligible 
for useful reply without personal examination. 


Crannz (48368).—This patient is suffering from 
a chronic catarrh of the upper passages of the 
nostrils, The secretion accumulates in the recesses 
of these passages, and makes the patient odious by an 
offensive smell from the decomposing uccuin ulations. 
These must be raked out of the recesses of the upper 
passages by means of a loop of brass or steel piano- 
wire, lashed whipthoug-fashion over a wooden 
penholder or other suitable handle. This loop of 
wire (or a long, slender hairpin) should be passed 
well up into the recesses, and be used so as to clear 
out all the decomposing accumulations ; and this 
must be done every morning. The passages being 
thus made permeable to air, the proper und vigorous 
use of u pocket-handkerehief will enable the nos- 
trils to be kept clear. If the odour is offensive, 
inject a solution of Condy’s fluid and water, mude 
strong enough to be of aclaret colour, but not to 
give pain to the nostrils. In some of these cases 
the cause is simply that the patient does not use a 
handkerchief properly. In others, there is a 
diseased condition of the mucous membrane, which 
necds coustitutional treatment. 

DREAMING AND Unsotnp SLEEP (48264).—This 
raises large questions, which are of wide interest, 
and I will tind time to write upon it next week. 

James Edmunds, M.D., &c. 

Grafton-street, Bond-strect. 


other hospitals. On asking about his halits, I 
found that he had always been an abstainer, and 
that his parents had been healthy. Thinking that 
I had before me a case which refuted my convic- 
tions on this point, I put him aside to get his boots 
and stockings off, in order that I might examine 
his feet. J found that he suffered not from gout 
but from fut fect, and his business keeping him 
standing many hours, he suffered from painful 
straining of the weak ligaments which support the 
arch of the foot. My advising him to sit at his 
work so as to take the weight off the areh of his 
foot, enabled him to avoid the suffering and gradual 
azgravation which he had long been undergoing. 
It is possible that by gross gourmandising without 
alcohol, gout may be generated, but I never saw 
au authentic case of the kind, and believe thein to 
be extremely rare. The efiect of lurge indulgeuce 
in alcoholie beverages, and especially if combined 
with an excessive use of sugur, and other fattening 
foods, is to throw upon the oxidising und excretory 
organs of the body undue work, iu order to keep 
the system free from being clogged with re- 
dundant material. And the result of undue work is 
premature decay. Thus a man in middle age, when 
the Lest und inost fruitful part of his life should be 
to come, finds that his hver, kidneys, and other 
vital organs cannot be kept up to their work, sallow- 
ness, headache, and indigestion occur, attended 
with a thick deposit of wuoperfectly oxidised 
refuse in his uring whenever he gets a 
little chill, or whenever he commits any further 
indiscretion in eating or in drinking. In this stage, 
should the kidneys not be able to clear off the 
huperrectly-oxidised matter, it will be deposited, 
not upon the sides of the vessel into which the urine 
is passed, but in the lining membrane of his joints, 
and firstly in those joints which are furthest rrom 
the ceutre of the circulation, aud from which the 
blood returns with the most difficulty. Hence the 
deposit in the small joints of the fect, and in the 
hands, This deposit furs up the iuside of the 
joints, causes the joints to iuthune, and makes 
motion a source of excrucintiuy agony. This, then, 
is gout in its primary form. Later on the gouty 
deposit finds its way into the wails of the arteries, 
and especially into the arteries of the brain, making 
those arteries inclastic and brittle, very much like a 
tube of adulterated vuleanised indiarubber when it 
has been some time in use, Such degencrated 
vessels, of course, burst under mental excitument 
When their decay has arrived at a certain point, 
and the conseqnence is au escape of blood upon the 
Drain, ploughing up the soft nervous tissue, and 
causing death by apoplexy, or paralysis of various 
limbs, according to the nervous centres which 
happen to be broken up by the effused blood. This 
is the cause of those sudden deaths in pert-wine- 
raced country squires, as well as in the red-nosed 
mechanics who, for years have been good customers 
at the public-house. The slow degenerations 
caused by the gouty diathesis not only invade the 
joints of the blood-vessels, but they invade and 
damuge all the organs or the body, and stone in 
the bladder and kidney is, probably, only another 
form of secondary or tertiary yout. So well is this 
fact known among vital statisticians, that lite 
assurance officials always charge an extra premium 
upon persons with the gouty dixthesis, and alto- 
gether refuse men who have marked evidence of 
gouty damage. Such being the cause and nature 
of gout, how can those who suffer from it best 
avoid its more serious development? In answering 
this practical question, it must be realised that a 
man’s working-power is limited by theamouut of food 
which he cau continuously pass through his systern, 
just as the power of a steam-engine is limited by 
the amount of fuel which its furnace can oxidise, 
Should the furnace be worn out, the engine is like 
a man whose stomach and assinulative organs have 
been damaged by drinking. Should the draught, 
or the chunucy, or the ash-pan, be at fault, and 
the furnace become choked, the engine is in the 
condition of n man whose oxidising and excretory 
organs are ineflicient, and you get a cold smoky 
fire, when the man gets animpure and gouty blood. 
Just as 2 casual excess of fuel would choke up such 
a furnace, so a casual excess of rood or drink, or of 
overwork in the man, will bring on anuttack of gout, 
by throwing into his blood more refuse than the 
excretory organus can get rid of. Such a furnace 
requires sparing and careful supplies of fuel; its 
work must be cut down to the meusure of its capa- 
city; and great care must be taken to keep all the 
flues swept. Now, a gouty man must manage 
himself on the same principles. Alcoholic beverage 
he should abstain from altogether. His food must 
be simple, well-cooked, and so sparing in quantity 


as to keep him in slim, spare condition. His 
clothing eal be Lyht, warm, aud permeable, JERK ON RAILWAY TRAINS. 


so that the action of the skin may utilised 
to assist the internal excretory orgaus as much as 
possible. Then such a mau must cut down his 
work to such measure as can be accomplished well 
under these conditions, and he must avoid sudden 
bursts of mental excitement or of physical effort, 
Inasmuch as these bursts are followed by a profuse 
discharge into the blood of effete material, and a 
consequent blockade of lis imperfect excretory 


0 —I CANNOT agree with Mr. Stretton that 
the jerk described by S. J.” not in the direction 
of the engine, but in the direction of the guard's- 
van,” is caused by the carriages ‘frizhting them- 
selves.” Such a motion of the carriages would 
cause the passengers to jerk towards the engine, 
but 8. J.’s’? jerk is caused by the passengers 
righting themselves. That is to say, when the 
brake is in action, the inertia of the passenger tends 
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to make him topple over, particularly if he be 
standing. This toppling is unconsciously resisted 
by appropriate muscular or balancing action, which, 
as soon as the train comes to rest and the reaction- 
ary brake-force no louger exists, naturally throws 
him in the opposite direction. I have seen a very 
portly and would-be dignified New York dame go 
out through a tram-car door like ‘‘ greased light- 

ing from this very cause, which, so far as I see, 
could not be avoided in any quick stopping of 
trains, and indeed, might be taken as an index of 
the high power of the brake; but if passengers 
will sit quiet, and wait until the train stops,“ 
they would not experience any inconvenience. 

| J. Brown, Belfast. 


ERkRATA.—In letter 20659 (p. 164), the passage, 
“í being incapable of making one revolution per 
second,” ought to rend“ incapable of making one 
revolution per se,” or of itself; and further down, 
it should have been ‘‘ never be oy re of suckin 
the water up out of the bellows F,” where the 
was left out. In the ninth paragraph of letter 
20656 (p. 165) the stop following it is not legiti- 
mate to perform a short one in it,“ ought to have 
been a full stop. I mention this, because the 
comma does not mark the end of the presumed 
argument of Mr. Stooke’s, nor make a proper divi- 
sion between that argument and the remarks that 
follow. G. B. T. 


REPLIES TO QUERIES. 


— — 
*,* In their answers, Correspondents are re- 
epectfully requested to mention, in cach instance, the 
_ title and number of the query asked. 


[47239.]—Vegetarianism.—I do not know that 
anyone denies that man was originally a frugivorous 
animal; what is contended is that he was omni- 
vorous, Which includes fruit-eating. Man’s ances- 
tors were no doubt pure fruit-eaters; but whilst 
those from whom the man-like apes are descended 
kept on the main line, those who became man’s im- 
mediate ancestors took the branch line, and ac- 
quiring, perhaps from the necessities of their 
environment, omnivorous habits, develo into 
Man. I have no means of knowing, but I think it 

ssible that it is partly because man does eat all 

sinds of food that he is what he is, and is enabled 
to live on all parts of the earth between the Arctic 
and Antarctic circles. No one disputes that he can 
exist on a purely vegetable diet; but as to thriving, 
that is another matter, and depends much on 
„where“ he thrives. The exceptions mentioned 
by Mr. Stooke simply prove the rule that man is a 
flesh-eating animal as well as a devourer of vege- 
tables. Possibly the next step in development 
will be a race who can thrive on the members of the 
mineral kingdom !—Nown. Dor. 


[47380.]—Steam-Boiler.—Do not tar it, but 
give it a coat of vegetable-black, with one of 
boiled oil and three of turps. See that allthe warts 
of rust are rubbed off, and the compo not plastered 
on, but rather go over thinly, aud when dry, go 
over again.—JacK OF ALL TRADES. 


[47380.]—Steam Boiler.—My remarks on clean- 
ing egg-end boilers often were not intended to 
apply to such small boilers as Nemo ” intends to 
lay down, 3ft. x 2ft. With moderately clean 
water, eight to 12 weeks would be often enough. 
A coating of hot tar would be of.no use, as it is 
accumulation of deposit which is so mischievous, 
causing overheating. If Nemo“ is quite sure 
there is little or no sediment in water, the boiler 
will require seldom cleaning ; but if it were my own 
boiler I should wash out at least monthly for safety, 
cleanliness, and economy.—BoswELL. 


[47772.)—Henley’s Discharger.—I have to 
apologise for not writing in answer to Mr. Lancas- 
ter (who is good enough to answer my query). I 
thought you had received a letter from me before, 
but I suppose it was lost somehow or other. My 
coil is 7in. long and 2}in. diam., it has about Alb. of 
No. 18 wire (cotton-covered), and about 60z. of 35 
silk-covered wire, but does not answer as I thought 
it would, so I am going to make another one of 
10in. long by in. daa. at ends, and 3łin. (or 
thereabouts) in centre. If Mr. L. would kindly let 
me know how to make the discharger for the last- 
mentioned coil on a separate board, and also the 
best way to fix the contact breaker to the coil (I 
should also like to know the sizes of wire best suited 
for the coil), he would obligo.—CHarman. 


[47921.]J— Brake Trials on the Midland 
Railway.—The following table will give your 
correspondent the information he desires relating 
to the continuous brakes, which have been in use in 
ordinary working between Bradford and Leeds, &c., 
and between Bedford and London, showing the 
date when each system commenced and ceased to 
work upon the trains in question, also the numbers 
of the engines specially appointed and intended to 
work them. It should be explained that in some 


instances the regular engines have been under slight 
repair, and others having a similar brake have been 
in use for a short time. In the case of Barker’s 
hydraulic train, it has upon some occasions hap- 
pened that the only two engines fitted (Nos. 132, 
135) have both been under repair or out of order 
at the same time, when, of course, the use of the 
brake upon the train was necessarily suspended for 
a few days. 


[48006.]—Starch and Blue Manufacture.—If 
it is only starch that is required, rice would be 
cheapest, but the fact that you speak of wholemeal 
indicates that something more than starch 13 
required, probably the gluten to hold the blue in 
suspension during the manufacture.— E. G. M. 

48012.]—Diabetes.—The doctor named is, I 
beliove, a resident of Paris, but Iam not sure.— 
M. D. 


[CorY.] 


DETAILS OF CONTINUOUS BRAKES worked on the Midland Railway under ordinary circumstances 
between Bradford, Leeds, &c., and between Bedford aud London. 


Local Train stationed at Bradford. Working trips. 
Between Bradford, Leeds, Skipton, Sc. 


Fo. of engme ap- 


Name of continuous brake. Commenced to run. Ran until pointed to work 
the train. 
Westinghouse ait . March 27, 1873 November 7. 1874 156 
Westinghouse ait e August 12, 1875 June 16, 1876 156 
Sanders Bolitho (original)) February 2, 1878 Au „1879 170 
Sanders Bolitho (M. R. Modification ”).. September, 1879 | Still in use 170 and 172 
Passenger Train stationed at Bradford. (As above.) 
Barker's hydraulic .... . September 9, 1875 | January, 11, 1876 13⁵ 


Passenger Train stationed at Bedford. Working the morning up slow train (at various times between 


7.0 and 7.45 a. m.). 


Returning from St. 


ancras at 4.40 p. in. 


Between Bedford and London (St. Pancras.) 


Name of continuous brake. 


No. of engine ap- 


Ran until 


Commenced to run. pointed to work 
| | | the train 
Westinghouse aikk ... | May 7, 1873 November 7, 1874 238 
e P7ʒ.ĩß0 E January 26. 1875 July 15, 1875 238 
t Westinghouse automatic July 16, 1875 June 3, 1876 14 
t f Barker’shydraulic............ ͤ mn Juno 3, 1876 May 31, 1880 132 and 135 
Barker's hydraulic October 11, 1880 December 31, 1881 132 and 135 
Sanders Bolitho (M. R. Modification)... | January 1, 1882 J Still in use * 


+ These trains were two of those tried at Newark, June, 1875. 
* No engine specially appointed, and one set of vehicles is not now reserved for the train. 


—CLEMENT E. Stretton, Brighton. 


[47922 (U.Q.) and 48388. — The Parker- 
Smith’s Brake. — With permission of the Editor 
I shall be ready to give a short description and dia- 
gram of this brake, but cannot spare the time for a 
few days. It has been working under my super- 
vision for some time, and has been tested on about 
2,500 occasions, and has never failed to act satis- 
factorily. The pressure is obtained from the 
momentum of the train, and the brake on each 
coach is complete in itsclf—the pressure on any 
coach being that due to that coach only. But the 

wer can be applied, released, or graduated as 

esired, and can be put on in from two to three 
times the length of the circumference of a wheel, or 
with a speed of 60 miles an hour, in, say, 30ft. 
40ft. Tho entire weight is about 4ewt. I may say 
this brake will be discussed at the next meeting of 
the Institution of Engineers at Manchester, on 3rd 
November.—J. S. H. 


(47950. — G. W. Engines.—The broad and 
narrow gauge engines are not numbered separately ; 
2217 is the highest number to which they run, but 
a lot of new engines are being turned out which 
will make the number higher.—W. NORRIS, 
Ealing. 

[47979.]-— Various Locomotives.—Great Wes- 
tern: Swallow, broad gauge, Great Britain class; 
drivers, 8ft. ; cylinders, 18in. by 24in. 385, drivers, 
single 7ft. ; leaders and trailers, 4ft. ; cylinders, 17in. 
by 24in. 520 four-coupled wing-tank ; leaders and 
drivers, 5ft. 716, six-coupled goods, öft.; cylinders 
Ijin. by 24in. ; weight, 304 tons. 1271, six-couple 
saddle-tank, 4ft. Gin. 1401, four-coupled driving 
and trailing, öft. wing-tank ; cylinders, I7in. by 
24in.— W. Norris, Ealing. 


(47994.]—Tinning Iron.—Certainly not. You 
seem, however, to have made up your mind that 
tinning is better than nickel-plating. You most 
decidedly will not get an equal polish after a little 
wear, and the coat of tin will not last so long as 
the veneer” of nickel. The very fact that nickel- 
plating is adopted will show you that it is better 
than tinning, for there is competition enough to 
test anything of the kind.—T. P. 


[18003.]—Gas-Engine.—I don’t think a model 
gas-engine could be made to work. That is, if by 
model is meant very small. A half-man power 
gas-engine is a tolerably large thing, and I am 
afraid that any attempt to make a little model 
would end in dissatisfaction. Still, there have 
been plenty of illustrations and descriptions in back 
volumes, from which a design could be got. 
Perhaps “Jack of All Trades could oblige.— 
Essar. 


[48016.] — Mechanical Engineer’s Certifi- 
cate. — This querist should explain what the 
certificate is. never heard of it. I know the 
marine engincer’s, but that can only be obtained by 
sea-going engincers who pass the examinations of 
the Marine Board. NUN. Dor. 


[48017.] — Coating for Pipes. — Try pitch 
thinned with naphtha and put on hot. Pipes to be 
hot too.—T. P. 

(48018.|—Brass Casting.—You do not vent 
your moulds. See p. 19, last volume, or if you 
pa to learn the art get one of the handbooks.— 


[48020.]—Steam Jacket. When not working 


to | the engine, of course you do not want steam in the 


jacket; but it should be supplied with live steam 
and kept thoroughly drained whenever the engine 
is running. The use of the jacket is to keep up the 
temperature of the steam within the cylinder as 
much as possible by supplying heat to it. Steam 
entering a cylinder and doing work by expanding 
and driving a piston loses heat, and consequently 
cools the sides of the cylinder; then when live steam 
enters to drive the piston back it is chilled, so to 
speak, by the cooler sides of the cylinder, and parts 
with part of its heat, thus losing so much of its 
power. The object of the jacket, then, is to keep 
the cylinder as hot as possible and to supply heat to 
the working steam.— Essar. 


[48030.]—Hardening Taps and Dies.—There 
is only one way of doing it: heat to a cherry-red 
and dip into ofl, or salt water. The secret of doing 
it well can be learned only from experience, the 
heat being a most important point. For this reason 
it is as well to always examine your metal in the 
dark, in order to be certain of the colour. In back 
volumes you will find a long discussion about 
tempering and hardening. Essar. 


48036.]—Shells.—You should have said what 
t ghells.”” Some are cleaned by immersion in 
a solution of hydrochloric acid, brushed with sand, 
and polished in the usual way with rubbers and 
different powders.—J. T. M. 


[480 1.] — Cleaning by Dry Process.—No 
mention is made as to what is to be cleaned. The 
dry process is generally understood to be dusting 
on flour, French chalk, &c., aud beating out again. 


[48044.] — Minerals.—Some member of the 
Mineralogical Society could possibly say where the 
papers referred to are to be found; but in the 
absence of any hint as to author, it is a case of 
hunting for them.—G. T. P. 


(48047.]—Cork Fender.—I do not think you 
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will find a better way than to put it into a couple 
of thicknesses of canvas, which should be well 
dosed with paint and nailed on to boat with copper 
nails, clenched on inside. If you cut the canvas to 
shape you can nail a bit up complete at a time, and 
theu stuff it full of cork cuttings, putting in small 
| gen an and ramming as hard as possible. For 
the most exposed parts you could get some common 
pieces of cork and cut them to about shape, ram- 
ming cuttings in between them and the boat's side. 
When finished ‘you could put some bands of hoop- 
iron, or sheet brass, at intervals, securing them 
firmly to the sides through the timbers.NAuricus. 


48050.])—Hardening Cast Iron.— There is 
ouly one way. Pack them in an iron box with 
leather cuttings, hoof-parings, charcoal, &c. Put 
into a furnace: make red-hot through, and when 
vou think the coating is deep enough, open the 
20x, and shoot the contents into water. ou can 
put just a hard skin on by rolling the red-hot 
articles in powdered yellow prussiate of potash, 
aud quickly tipping them into water.—EssapR. 


er ee of Fire-Engines. — About 
200ft. If the hose is straight. loss from friction is 
very slight. The fact that the engine has to draw 


its water from a distance has no 
the length of the throw.—W. J. T. 


[48068.]—Eyesight.—I am much obliged to Mr. 
Lancaster for his kind reply, and beg to send some 
more particulars for his consideration in answer to 
his request. With my right eye I can read your 
unswer at a distance of Sin. With my left eye I 
cannot read it at any distance; and yet it is the eye 
with which alone I can see the surrounding objects 
und those at a distance. But I think that my left 
eye sees double; I have a small pocket-telescope, 
the object-glass of which has a diameter of IZin., 
with a focal distance of fin. It is plano-convex. 
If I hold it between the left eye dad the print, so 
that I can sce the words distinctly and magnified, 
my 179 85 eye being closed, then I see on the right 
side of cach letter its grey shadow at a distance of 
about one thirtieth of an inch. My opinion is that 
this overlapping of images causes the detrimental 
blurr, and [ am anxious to know if I am right, and 
if it can be remedicd.—NIGEL. 


[48129.]—Steam-Boilers.—The water you are 
using is very pure, aud causes the corrosion ; it 
would be better for the boilers if it contained a 
little impure water from a mine, which might 
ceposit a thin layer of lime or other scale on the 
Hoiler-plates, to prevent the oxygen in the pure 
water penetrating it. The water being soft, cou- 
tains a fuair amount of free oxygen, which causes 
the corrosion. Why one boiler is not attacked and 
the other is, must be from one of two causes— 
either difference of material, or the good boiler has 
a layer of deposit on the plates, which may be too 
thin to be noticed, except specially looked for. 
With water used as stated by Steam User,” good 

ualities of iron and steel are more readily attacked 
than the commoner iron. This can be seen in 
several boilers I have examined in Glasgow, where 
similar water is used. To prevent corrosion, use a 
little soda daily in the feed-water—say, about łlb. 
dissolved and passed in with feed-water. — 
BOSWELL. 

[48132.]—Bacteria in Beer.—Mr. Heron, p. 
187, asks me if I have ever scen the phenomenon of 
«lisaggregated protoplasm of torula escape from the 
sac as bacteria. 1 reply, Yes, very frequently. 
I find it a normal process ın mal-nutritive media for 
saccharomycetes of vegetable and animal origin, 
but it is more clearly seen im the larger parasitic 
fungi, saprolegnia (already allud to), and 

ouospora. am quite willing to believe Mr. 

eron’s statement that his experience points to a 
contrary conclusion; but I hesitate to ugree with 
him when he includes every other person who has 
really worked at this subject. Passing home and 
Continental authorities, who hold the view that the 
lower forms are free components of higher forms, 
I find the following paragraph in the Brewers’ 
Journal for 15th October, two days after my state- 
ments appeared in these pages :—*“ One of the most 
curious influences of sulphites on yeast is evidenced 
by its apparent incapacity to remain any length of 
time in a stable condition, when removed from the 
beer in which it has been cultivated. The yeast, 
microscopically, may be pure and bold in physical 
outline, but in a very short time putrefaction 
appears to set in, and this is undoubtedly due to the 
escape of yeast plasma. But my statements are 
founded entirely on my own observations of torula 
in flour barm, stale becr, aud on another variety of 
torula not publicly alluded to, which I have been 
cultivating aud experimenting with, from the 
swarming 5 of the ptyalin cells of my 
own and others saliva. On the second or third day, 
depending on temperature and elements in the 


ing to do with 


medium, they reach maturity, when, if a 
pinhead drop of fluid containing them is 
p on a drop of pure olive oil, already 
slightly spread on a glass-slip, and powers 


multiplying 2,500 diameters are used, with a 
fine natural light, the phenomenon of disaggre- 
gated protoplasm, escaping as bacteria, will be beau- 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 919. 


tifully seen. In twelve to twenty-four hours only, 
an isolated cell or two will be found entire, and the 
free contents will have sunk through the oil to the 
surface of the glass. Further development takes 
pa after, but that does not concern us at present. 
find also in the cells of hairs of damp potato 
leaves, just now, the same seething bactena; on 
other leaves, not so dam , the protoplasm has re- 
solved into oval cells, which, so far as form goes, 
are the same astorula. Bacterium and vibrio re- 
main such just so long as they remain in fluid. 
Removed from fluid on a thin strip of sterilised 
pure sponge, and the sponge suspended in the 
middle of a clear bottle by a string through the 
cork, and the bottle, with a little distilled water in 
the bottom, and a bent glass tube through the air- 
tight cork, exposed in a window to strong sun- 
light, bacterium and vibria loso their linear form 
and become spherical. In two months they have 
lost their septic property, and a trace of the matter 
on the sponge, added to a sterilised malt infusion 
in glass tube, made airtight and then inverted, will 
roduce an abundant crop of pure torula. Mr. 
eron, with more or less kindness, concludes with 
an expression of his belief that had Mr. Thoms 
been conversant with the rescarches of the last few 
years on the lowest forms of life, he could not 
possibly have made such blunders. With all de- 
ference to Mr. Heron, in writing thus he seems to 
me to be writing to the gallery.—W. A. THONS. 


[48135.]—Indicators for Electric Bell.—I 
fitted up some indicators for a house last spring ata 
comparatively trifling cost, and as they have ever 
since acted very well, I can confidently recommend 
you to make a similar arrangement. I inclose a 
sketch of an indicator for three rooms; but any 
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number may of course be added. Three bobbins, 
wound with thin (about 30) silk-covered wire, are 
fixed horizontally to the back of the case. One end 
of the wire on each bobbin goes to its respective 
push and the other end to the bell. An armature a 
at the end of a lover is balanced about the point 

in front of each bobbin ; at the other end of lever is 
fixed a paper disc bearing name or number of room. 
Care must be taken in making this lever so that it 
is a trifle top-heavy, and with a gentle push will fall 
to the right or left. 


the armature towards it, and causes the paper disc 
at the other end of the lever to move to the right, 
and so a in an opening made in the indicator 
front. he servant replaces the disc by pushing 
back the button on outside of the case. This button 
forms the end of a brass rod, which has three pro- 
jections on it to catch against the levers and replace 
them. s8 are stops to prevent levers moving too 
far. A steel spring T keeps the brass rod in its 
place. I may add that, with the exception of buyin 
the bobbins (ls. cach), and binding screws (4d.), f 
made the rest of the apparatus entirely, chiefiy out 
of sheet brass and brass wire. The levers should be 
suspended so as to move with great freedom. I am 
about to add a relay to my indicator to ring the bell 
from a separate battery, and expect by this means to 
make it absolutely certain in action, even when only 
a momentary pressure is put on the pushes. In the 
sketch the room C contains two pushes, which is a 
convenience in large apartments. The push iu room 
B is supposed to have been pressed.—CaNnTaB. 


[48191.]—Sulphate of Copper.— You might 
manage to obtain a small quantity of copper-oxide 
by intense ignition and free access of air. Why not 
try some easicr method? It can easily be obtained 
by heating copper to redness in the air, when it 
will become covered with black scales of CuO. It 
may also be obtained by igniting cupric nitrate. 
Cupric oxide is insoluble in water. It contains 
79-874 per cent. of metallic copper.—J. C. 
BELCHER. 

[48197.]—L. and N. W. Engines.—1437 is 
now, I believe, at Crewe. It used to be at Man- 
chester. Engines of the same class are used at 
Manchester, Holyhead, and other places besides 
Crewe.— DIOMED. 


[48296.]—Truss.—Uncover the spring at the 
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back, and heat it overa gas-flame, then let it conl. 
This will weaken the spring. You should wear the 
truss constantly, only removing it at bedtime, and 
if the rupture is a recent one it might heal up in a 
short time. It is extremely dangerous to go about 
without it.—T. M. 


(48232.] —Bennett’s Battery.—I am astonished 
at the results obtained by Glen“ and H. B. A.“ 
(queries 48232 and 48339). I have one which I 
made last March, and which has been standing 
aside and open ever since, und covered with soda 
bloom. I had no instruments to measure its power, 
nor any use for the cell at the time; but the other 
day I put some caustic soda solution in the cell, 
just lin. from the bottom, and put a hot poker in 
to thaw it, and it deflected the needle to an angle 
of 50°, quite lively: it was made after Mr. Bennett's 
dimensions.—Vo Ax OHM. 


[48234.]—Butter Analysis.—Dctermination of 
the water: Weigh out about three grm. (not 
more) of the sample, transfer to a shallow platinum 
dish, and allow it to remain in the water bath till it 
ceases to lose weight. The loss of weight multiplied 
by 100 and divided by the quantity of butter taken, 
gives the percentage of water. It is true that not 
only water is volatilised in this process, but also 
free butyric acid, if any be present, as is the case in 
rancid butters; this error is, however, not con- 
siderable. The butter, thus freed from water, 1s 
again fused and dissolved in about 10cc. of ether 
5 will also do). The ethercal solution of 

at is now filtered through a weighed filter, to 
se te it from the casein or curd), and salt, 
which are to be washed with ether, until a drop of 
the filtrate evaporated on a glass slide no longer 
leaves a greasy spot. The perfect removal of the 
fat is not very easy, and a com tively large 

uantity of ether to be u The filter is 
dried in the water-bath, and weighed between two 
watch-glasses, so as to prevent any absorption of 
moisture from the atmosphere. The weight of the 
watch-glasses and filter is to be deducted, when 
the residue, multiplied by 100 and divided by the 
quantity of butter taken, equals the percentage of 
casein and salt. The filter and contents are trans- 
ferred to a platinum dish, and ignited at a low red 
heat, till perfectly white, when the ash is allowed 
to cool and is weighed, consisting in genuine 
butters, practically of salt only. The weight of the 
dish is then subtracted from the ash, and the latter 
from the total residue, which then equals the curd. 
Where accuracy is required, the salt should be 
estimated by a standard solution of silvcr-nitrate. 
The ethereal solution obtained in the estimation of 
casein and salt may be evaporated down in a small 
weighed flask, and dried in the water-bath till the 
weight is constant. The weight of the flask is now 
deducted, and the above calculation made, when 
the percentage of fat is arrived at. I am sorry I 
did not notice your query before, but happened to 
do so when looking on that pago for something 
else.—J. C. BELCHER. 


48242.]—Fishing-Rod.— Tho following recipe 
for making black japan, would be of use to you, I 
have no doubt. Boil together a gallon of boiled 
linseed oil, 80z. of umber, and 3oz. asphaltum. 
When it is cool enough, thin it with oil of turpen- 


The action is as follows:— ! tine.—W. HENLEY RICHMOND. 
When a current passes through the bobbin it attracts | 


[48268.]—Potash.—The CO, may be estimated 


vy eRe a weighed quantity of the potash 
Cl. 


with dilute H The querist will have an idea of 
the modus operandi by which CO, is estimated, on 
reference to my reply to ‘‘Manganese,’’ No. 47757. 
Potash may be purified from sulphate and car- 
bouate of potassium by digesting with alcohol, by 
which means the KHO is dissolved and the K, CO. 
and K,SO, is left insoluble. The solution is 
filtered, the alcohol distilled off, and the potash 
thus recovered, I do not know the exact quantity 
of chlorides and sulphates present in KHO. I can 
give method for estimating, if required. K,CO, is 
the correct formula for potassium carbonate. If 
you take asolution of O and an excess of 
CO, through it, you get potassium bicarbonate 
(KHCO,) which is an acid-salt (KHO + CO, 
KHCO,) ; but if you heat this to dull-redness you 
obtain carbonate of potassium (K, CO) the follow- 
ing reaction taking place :—2 KHCO® = K, CO 
CO, + H,O. The O, 

would be in the form o 
CHER. 


[48274.]—Watohwork.—‘‘ E. H. E.,“ can easily 
open hole by using a small opening broach, uutil it 
is large enough to pass spring through—the collcts 
are cut through and fit moderately tight, so as to 
alter when requisite. Use ‘‘Lemoine’s Essence“ 
for cleaning, obtainable at tool-shops. I doubt 
whether E. H. E.” could manage escape-wheel 
job. Has he done less delicate matters with 
success ? J. B. 


[18274.]—Watchmaking.—If the only fault 
the collets have is that they are drilled too small 
for springs, they can be easily opened with a pivot 
brooch to required size. Good benzoline answers 
well for cleaning parts of watches. Fitting an 
escape-wheel to Gencva watch is a stiffish job for 


resent in caustic potash 
Peabo T C. BEL- 
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an amateur, and he must have some good tools.— 
Sussex HOROLOGIST. 


{48291.]—Softening Steel.—I have softened 
rome kind of steel in the following way :—Heat the 
steel to a blood-red, then put in lime till coll. The 
line I have used in a powdered state, such as is 
used in gas-works. When that would not do I have 
put it in an iron jar, filled with bone-dust; then 

ted for seven or cight hours, and let it cool 
slowly.—P. G. 


48294.]—Concrete Floors on Upper Stories. 
—Concrete floors may be laid level on the nuderside, 
or cambered if tho loud on the floor demands it. Iron 
joists are the best, connected with tie-rods to take 
any thrust on walls. Clerk of Works“ does not 
five any description of building, so it is not possible 
to describe the best method. Determine the load 
likely to be put on the tloor, and select rolled joist 
of sufficient section to carry same, including the 
weight of concrete, and arrange them in the best 
manner to suit the dimensions und general arrange- 
ments of the buildiny.— ANOTHER CLERK OF WORKS. 
[48295.] — Pyrogallic Stains.—I am afraid 
there is no effectunl remedy which would not prove 
worse than the disease ; but you might try citric, or 
strong acetic acid, if the stains are simply pyro. or 
cyanide of potassium, if the stains contam any 
siver.—W. ROBINSON, JUN. 
[482°6.]—Photography.— Using a fairly quick- 
acting lens and extra rapd dry plates, you should 
have no difficulty in obtaining sunset effects, that is 
so far as the sun, sky, and outline of the horizon 
are concerned: but, except over water, you would 
hardly be likely to obtain more than that, the sun 
being usually very deticient in actinic power when 
near setting, and it would therefore be advisable to 
include as little of the foreground as possible. 
Instantaneous photographs of cascades are also 
readily obtainable under favourable circuinstances, 
De everything depends upon that.—W. ROBIN:ON, 
UN. 


_ [48298.]—How to Olean an Oil Vessel.—Trv 
rinsing out a few times with u warn solution of 
caustic soda.—J. C. BELCHER. 


48300.]—Geneva Watch.— The set-square of 
a Geneva watch fits through the centre pimon, and 
then the ‘‘cannon pinion?’ is pressed on the other 
side ; if fitted properly, it is easily removed by a tap 
with a small hammer; if very tight, place square 
in a hollow stake placed in vice and then strike; a 
brass-headed hammer will be preferable.—J. B. 


48300. — Geneva Watch.—First look with 
your eyeglass and see if the square is pinued to the 
arbor at the buck; if it is solid, tako a small 
hammer, or a smull pair of pliers, and give the end 
of the arbor (where the minute-hund goes on) a 
smart tap. This will drive the arbor out behind. 
First remove lock-plate, next balance, then hands 
and dial: then take a piece of brass with a hole in 
the middle, same size asa ratchet (or dog) wheel, 
and place this said brass on the ratchet; theu put 
your thumb firmly upon it, aud with a pair of 
pliers unhook the dog and let the spring down: 
now remove barrel-cover and barrel, uext pins 
from yillars, and with your tweezers prise the top 
plate up a little until you can poke the escapement 
out. When this is out you can remove upper 
plate.—A FELLOW-WORKMAN. 


[48308.]—Zine and Iron Soldering. — Dip 
tho articles in chloride of zinc, heat, and touch 
them with solder which has been dipped in the 
ZuCl:; by this means the solder sticks, and, I think, 
you will then munage what you desire.—J. C. 

ELCHER. 


(48311.]—Watch-Dial.—Scrape off the ennmel 
inside the dial lightly with the corner of a coarse 
file until you find the copper; put some solder on 
it, and hold it over a methylated lamp: get it gra- 
dually hot, until the solder runs.—A FELLOW- 
WORKMAN. 


[t8312.J—Watch-Dial.—The best way would 
be to do away with such devices and have new 
dial fitted. —J. B. 


[48312.]—_Watch-Dial.—Sce that the articles 
are perfectly clean. Moisten with chloride of zine, 
and heat, before applying the solder, when it will 
stick.—J. C. BELCHER. 

[48322.]-—Lens.—Fix the lenses with the flat or 
concave surfaces towards one another aud about 
lin. apart. I should imagine the combination 
would cover quarter-plates; but as the focus will be 
rather short, a small stop will probably be re- 
quired.— W. ROBINSON, JUN. 


[48330.] — Timepiece and Watch. — The 
1 a or balance (you don’t say which), most 
ikcly vibrates further when fully wound, and 
strikes against or fouls some part. Remedies: elcar 
obstructions or weaken the spring. Boston levers 
are horrible things, as a rule. The fanlt you spenk 
cf may be caused by large holes or defective guard- 
Pini. e., loose, not close enough to edge of roller, 
or, perhaps, missing.—Sussex HOROLOGIST. 


[iS330.]—Timepiece and Watch.—I suppose 


your clock has a very strong spring and a short 
pendulum. 
and the bob lighter? If not, you must make the 
spnug at top of pendulum very weak, or hang 
pendulum on a piece of silk. Several reasons for 
your Boston throwing over: too much end-shake 
in balance; or one of the banking-piws wants 
closing; or, more likely, guard-pin ou escapement 
wauts bending towards roller.—A FELLOW-Wokk- 
MAN 


dbtons lOcwt.; 
aud Y. 608, Jupiter. 


panx's works at Bury, May, 1876. 
coupled trailers, outside bearings, inside cylinders 16 


Can you make the pendulum longer 


[45338.] Photography. Iost likely the thin 


negatives could be utilised as proposed; but, of 
course, no one could say for certam without seeing 
them. See also letter 20013, p. 100.—W. RODINSON, 
JUN. 


[48340.]—Locomotives.— L. and Y. R. 177, 


June, 1880; six coupled, wheels 4ft. Gin. dia. ; inside 
cylinders, 174 by 20; inside bearings. 
leading to driving, 7ft. cin.; driving to trailiug, 7ft. 
‘hu.; total wheel buse, 15ft. 
order: on leading wheels, 12tons dewt.; driving, 


Wheel base : 
Weight in working 


IYtons locwt.; trailing, 


lltons I16ewt.; total, 
built by 


Kitson aud Co. L. 
This engine is in the 
E.L. division, and was constructed at the Com- 
Six wheels, 4 


by 20; driving wheels, 5ft. Gin. din. Both engines 


have flush boilers, but the dome of 608 is of polished 


brass. — I. N. H. 


BFF 261 is 
a G-coupled goods engine, built by Stephenson, 
1852. Dnvine-wheels, öft. 2in.; cylinders, löin. 
by Hin. It was rebuilt in 1876, and the eylinders 
enlarged to ljm. hy 24in. No. 516, same class, 
bent framimgs; cylinders, 164in. by Hin., built by 
Stephenson, 1866. No. 698 is G-coupled goods, 
built at Derby in 1870; evlinders, I in. by 24in. : 
driving- wheels, 5ft. 2in. No. 721. same class, built 
by Neilson and Co., 18,9. No. 1155 is a shunting- 
tank, built by Vulcan Foundry Company, 1876; 
cyliuders, 18in. by 2 fin.; coupled-wheels, 4ft. Gin. 
No. 210 is a 6-coupled, double-framed shunting- 
tank. It is a rebuilt, but I do not know date or 
dimensions. N. E. R. Engines.—No. 77 is a single- 
wheel engine, rebuilt at York in 1880. It has 
inside bearings to driving-wheels, and outside to 
leading and trailing; driving-wheels, 6ft. ; evlin- 
ders, loin. No. 251 is a 6-coupled goods, built at 
Gateshead in 1881; cylinders, Ijin. by Zin. : 
coupled-wheels, 5ft. diam. No. 281 is a 4-coupled 
bome-tank, built at Gateshead, 1882; evlinders, 
Irin. by 22in.; driving-wheels, oft. Gin. It is like 
No. 1000 at the Stephenson Centenary. Nos. 400, 
454, and 557 are 6-coupled, double-tramed goods; 
wheels, oft. diam.; evlinders, l6in. by 24in. (?). 
No. 400 was built by Railway Foundry Company, 
Leeds, 1857; No. 434 by Mauniug, Wardle, and 
Co., 1861: and No. 557 by Railway Foundry Com- 
pany, 1866. No. 434 has lately been rebuilt at 
Leeds. Great Northern.—No. 200 is a mixed traffic 
engine: leading and driving-wheels, 5ft. Gin. ; 
cylinders, 174in. by 24in.; built at Doncaster, 1870. 
No. 504 is a bogie-tank. built in 1873; dimensions 
same us 200. No. 679 is a 6-coupled shunting- 
tank, built in 1882; cylinders, 17}in. by 26m. ; 
coupled wheels, 4ft. 6in. L. aud Y. R.—No. 177 is 
a 6-coupled woods engine, built by Kitson and Co., 
1880: cylinders, I7 in. by 20in.; driving-wheels, 
4ft. in. diam. There is another engine, No. 177. 
It isa 4-coupled goods engine, built in 1852, rebuilt 
1809: leading uud dnving-wheels, ft. diam. ; 
cylinders, l5in. by 22in. No. 608 is a 4-coupled, 
double-framed, East Lancashire engine, named 
“Jupiter.” It was rebuilt in 1876; cylinders, 
16in. by 22in.; driving-wheels, 5ft. bin. or 5ft. Sin. 
Last week, I noticed in your columns a request to 
correspondents not to ask questions of this nature. 
as being of limited interest only. If “C. H.,“ 
or any other correspondent, «il address E. A.. 
8, Momington-villas, Bradford, Yorks., I should 
be very glad to answer him as many queries on 
locomotives as I am able.—METEOR. 


48314.]— Softening Lime. — Try soaking a 
portion of the muss in water. Perhaps sufficient 
water was not added when the eggs were laid down. 


=J. C. L. 


48345. Geneva Cylinder. — Same way as 
the bottom; it is put in trom the outside.—A 
FELLOW- WORKMAN. 


f48348.]—To Alfojoe.“ — Will answer to 
48550 (* Timepiece aud Watch’’) suit you? -A 
FELLOW-WOREMAN. 


ea — Gasholder. — The loss of weight, 
(when weighed in air), is caused by the gas in the 
holder being lighter than the air it displaces. II 
T. H.“ could weigh the gasholder in a vacuum, he 
would find it was not lighter when filled with gas 
than when empty: but heavier by exactly the 
weight of gas it contained.—_Joun C. GILL. 


48350.] - Tricycle.— I quite agree with Mr. 
Grainger’s remark in respect to a tricycle being 
worked by springs; at the same time, I think many 
peaple make a mistake in purchasing tricycles with 
large wheels. Large wheels look fine, and go very 
well on a level track: but for ordinary road work, 


e if so, your bunkings are wrong. . 
banking is on the cockplute, you must put in 
another pin nearer the front of cockplate, so as to 
prevent the balance swinying too far. 
bankings are in the potence, you must draw them 
u little for the same reason. -A FELLOW-Woxrk- 
MAN. 


Paternoster-row. 
Corner, 
electro-deposition clearly 
every purpose, and instructions how to avoid and 
correct faults in his batteries—J. MCINTOSH. 


I should recommend a 5ft. Gin. man, of slight build, 
to try a 40in. wheel, geared level. properly fitted 
with ball bearings, with a good brake that will act 
equally on both wheels at the same instant; have 
everything properly fitted and lineal, avoid plain 
bearings, as they soou get shaky uud loose on the 
roads, and cannot be tightened. 
frouted, rear-steering machine best; but don’t 
have the backbone too short, or back wheel too 
small, 20in. to 22in. being a good size. J 
machine as described will mount any ordinary hill, 
aud ride down any hill that a carriage will travel: 
will do 60 miles per day ; and I consider that goog 
work for ordinary riders, say of 10 hours nding, 
all hills. MoxHlousE, Excter. 


I like the onen- 


Such a 


5 Printing on Opal or China. 


— For printing by development you can use the 
collodion wet process, or the collodio or gelatino- 
bromide dry processes, artificial light (a paramn- 
ae or gas-tlame) being used in preference to 
day 

can uso either collodio or gelatino-chlonde. | 
toning, also, there is plenty of choice: the chlorides 
of gold, 
followed 
potash.—W. ROBINSON, JUN. 


ight. For printing without development, you 


For 


latinum, aud mercury, the latter being 


v hypo. or ammonia; also sulphuret uf 


48557.]—Verge Watch.—I presume you mean 


If the 


If the 


[48361.]—Plating.—Read The Theory and 


Practice of Electro- Deposition,” by George Gere, 


1857, published by Houlston Stoneman, (8, 
and W. Orr and Co. Amen 
**Costumier ” will tind the principles of 
explained, recipes for 


(48561.]—Plating.—I would certainly advise 
“Costumier’’ to get all his discs punched cut of 


copper and brass; he will find it cheapest in the 
cud. 
is made of iron. 
might be silvered or gilt without. 
worth trying if the querist does net mind the ex- 
pense. The lead can be plated with silver direct, 
and if it is to be gilt it would be better to silver it. 
first, as the coating of gold being very thin will 
stand better on silver than lead, but by all means 


The sheet-tin will have to be coppercd, as it 
It is probable, however, that it 
It would be 


use copper, brass, or German silver for the discs 


that is, if you wish to do them yourself, as these 


metals and alloys can be gilt or plated with facility. 
For silver-plating see No. 866. 868, 869, 574 ot Vol. 
XXXIV. ENJaLISI Mecnanic. For gilding solu- 
tion see Replies to Queries,” two or three weeks 
since. Gilding solution should be used in a baw 


which fits about half-way into an ordinary sauce- 
pan: put hot water under the basin in the pan, and 


keep it on a gas-stove. The colour cau be varied 
trom dark to light by using the solution hot or cold. 


—Us. 


(44363.]—.On the Production of Looped ”* 
Figures by Gearing.—In reply to C. E. Loo 
the central pin should be of steel, screwed in tightly 
aud riveted by spreading the end with a hammer. 
The riveting might be dispensed with if the screw 
is slightly conical, so us to jamb very tightly when 


screwed quite close. Countersink the back of the 
hole into which it juts, so that when riveted. the 
head thus formed may fill the countersunk recess 
and not project above the surface, as the latter bas 
to be made quite level. This pin must be turned 
true when in its plate, the brass plate being done at 
the same time to insure the two being strictly at 
right angles to each other. The pin should be as 
stout as the brass nozzle of the chuck, which is to 
be the counterpart of that of the mandrel, will allow. 
It should be of shape shown; the dividing-whceel 
must have a recess turned to fit over A B, and rest 
ou the plate in which this pin is inserted. C is 
drilled and tapped to take the large flat- headed 
screw, Which, with a washer below, keeps the 
dividing-wheel and the serew- nose firmly down. 
For Gin. lathe I should use ; plate forthe foundation 
and 4 plate for the upper one: the chuck will then 
be strong and serviceable. The chuck-nose and 
dividing-wheel are to be cast in one solid piece; 
but for a chuck for a Gin. lathe the pin certainly 
should be steel or, at least, tron—not of brass.— 
O. J. L. 
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[48366.|—Lathe Flywheel. — Supposing the 
wheel to be bored and turned, and the crankshaft 
turned, then your simplest plan is to fit a feather” 
in the shaft; with a keyway in the wheel. You can 
slide it as far as the feather ’’ goes without the 
wheel running out of truth. It is advisable to 
have a collar at each end of “ feather.””— LABOR 
Osna VIxcrr. 


[48366.]—Lathe Flywheel.—I should either 
have the flywheel squared on shaft, or a solid ke 
formed on shaft, also a clutch-fork and quadrant, 
notched to suit the speeds, with a lever like 


reversing-gear of an engine, if you don’t like a d 


screw. In this wa you could bring any speed in 
line with mandrel by moving the lever in the 
different notches, when once properly set out. It 
will not make any difference to the truth of 
wheel if you have a good long boss, which you will 
want to torm the groove for clutch-fork, and have 
it bored true. You can have two keys if you pre- 
fer.— G. SUMNER. 


. —Varnish.— Use naphtha in preference 
to methylated spirits, and chrome 8 of ochre. 
‘You cannot. use anything to hasten the drying but 
heat.—Jack or ALL TRADES. 


[48370.] — Threshing-Machine. — I should 
think the fault of the wheel not getting up to its 
proper speed is because the friction in the bearings 
13 too great. You cannot get any more by chang- 
ing the gearing fora pulley, except what may 
absorbed by friction, which scems probably great. 
The waterwheel ought to be examined, to see if the 
bearings, buckets, &c., are in good order. May I 
suggest that you give all the bearings a thorough 
good cleaning, and run some petroleum into them 
to wash the dirt out, afterwards lubricating with 
good oil. Put some suse into the tecth of the 
gear-wheels, and tiien have another try, and report 
the result.— LABOR OMNIA VINCIT. 


[48371.|—Fixing Water Colours.—First give 
our articles a coat of clear parchment size, with a 
tle alum or sulphate of zinc in; size made with 
the latter will keep any length of time, or acetate 
of lead may be used. In some instances the 
chemical used may disagree with the mest delicate 
colours ; try them upon a slip of wood and mark 
them for reference, alum, zinc, lead. Your size 
must not be but just as it will run, and you 
can work it cold.—Jack oF ALL TRADES. 


(48372.]—Staining Elm. — Perhaps Spex” 
would be kind enough to let us know what colour 
he requires it. If walnut with black border, see 
that it is free from ; line out for border or 
panels, and stain with some good ink; fill in the 
panels with umber and linseed-oil; when dry, 

ive one or two coats of oak varnish. Jack OF ALL 
ES. 


[48375.]—Blower.—In my opinion quite right 
as shown, narrower at the circumference. Both 
sides of the blades have a conical diaphragm, which 
I have shown, made fast to lugs upon the blades 
and come down to the eye. The efficiency of a fan, 
I believe, depends more upon the dimensions 
of the whirlpool-chamber than the fan. The outlet 
at circumference between blades should be three or 
four square inches larger in area than between 
blades atthe eye. See Prof. Perry upon Hydraulic 

inery, in the E. M.,“ No. 917, page 156. I 
bave every reason to believe the same rule would 
hold good in every way in pueumatics.—Jack or 
ALL TRADES. 


[48377.]—L. and N. W. Engines.—No. 1 has 
driving-wheels 7ft. 6in. diam., and cylinders 16in. 
by 24in. Ambassador 490, May, 59; Byron 1516, 
Nov., 66; Columbus 1530; Cromwell 1531, Nov., 
66; Cygnet 139; Dalton 1486; Diomed 821, May, 
763; Euxine 485, Oct., 74; Gamont 394; Eden 
724; Franklin 1520; General 1170, Nov., 78; 
Hecate 848, Oct., 51; Hardwicke 790; Henrietta 
814, Jan., 66; Hotspur 631; Linnett 150; Locke 
762; Marlborough 1023, Nov., 66; Mazeppa 234; 
Martin 793, Feb., 64; Nightingale 367; Newcomen 
1483, May, 66; Narcissus 604 ; Outram 719, Feb., 
63; Penguin 148, Nov., 53; Planet 935; Roberts 
737; Rowland Hill 1008; Rose 223, Nov., 57; Star 
165; St. Patrick 434; St. Arnaud 353, March, 58; 
Sunbeam 42, Dec., 56; Scott 1514, Oct., C6; 
Tubal 828; Tennyson 1747, Nov., 69; Theorem 
792; Tartarus 628; Terrier 738; Vampire 885; 
Woodlark 794; Zamicl 635. The other six names 
are extinct. Sorry I cannot give more dates.— 
THUNDERBOLT. 


[48577.]—L. and N. W. Engines.—To “ Dvur- 
LIN.“ —Suracen is a single engine, outside cylinder, 
diameter of driving-wheel, 7ft. Giu. Cylinders 
163 by 24. Æolus 849, Oct., 51: Ambassador 490, 
May, 75); Byron 1516, Nov., 66; Caithness 1199, 
Nov., 61: Columbus 1530, Nov., 66; Cromwell 
1531. Nov., 66; Cygnet 139, Nov. 61; Dalton 
1486, May, 66; Diomed 821, May, 63; Euxine 
485, Oct., 74; Eamont 394, Aug., 70; Emperor 
217, Nov., 57: Eden 724, Feb., 64; Franklin 1520, 
Nov., 66; Locke 762, Nov., 62; Marlborough 
1523, Nov., 06; Mazeppa 234, Nov., 61; Martin 
793, Feb., 01; Terrier 738, May, 03; Woodlurk 


794, March, 64 ii a 367, June, 55: New- 
comen 1483, May, 66; Narcissus „Sept., 73; 
Outram 719, Feb., 63; Penguin 148, Nov., 53; 
Planet 935, Jan., 66; Roberts 737, July, 64; 
Rowland Hill 1008, Oct., 61; Rose 223, Nov., 57; 
Star 165, Nov., 60; St. Patrick 434, Oct., 74; 
St. Arnaud 353, March, 58: Sunbeam 42, Dec., 
56; Scott 1514, Oct., 66; Tubal 828, Aug., 61; 
Tennyson 1747, Nov., 69: Theorem 792, Feb., 601; 
Tartarus 628, Feb., 64: Vampire 885, Oct., 74; 
Zamiel 635, Sept., '73.—D10MED. 


[18379.]—Gower-Bell Telephone.— Verax 
oes not say whether the instrument ken 
well at any time or not. If it has, then the fault 
may lie in one of three places: the t may 
have lost its power ; the carbon contacts may bind ; 
or the battery become exhausted. The Fuller 
bichromate is the nicest for telephone work; but 
they want constant attention. If the instrument 
has never spoken well, it may still be from one of 
these causes, and should be thoroughly examined 
in all its parts. The coils should be as near as 
possible to the diaphragm, without touching, when 
it is depressed on the poles of the magnet. 
three or four cells. I have known the Gower- 
198 to require six cells on the microphone.— 


eee Pol have had charge of 
boilers of various kinds, but never heard before 
that a coating of hot tar inside prevented scale. It 
would be more likely to put you to the expense of 
anew boiler. There are various compositions in 
use for preventing the formation of scale. Couldn't 
you use a longer ‘boiler than 3ft. ’—Lanor OMNIA 

INCIT. 

[48383.] — Retouching Negatives. Lead- 
pencil will usually take well enough on the gelatine 
surface, the only drawback being the danger of 
injuring the negative. Varnish, however, unless 
specially prepared for retouching, should first be 
roughened which can most conveniently be done as 
follows :—Tako an old plate and rub tho varnish 
over with a piece of fine sand or glass-paper; then 
take a little of the fine powder thus produced on the 
tip of a finger, and rub it gently over the part to be 
retouched. Too much, however, must not be ex- 
pected from retouching in the way of lightening 

eep shadows ; the better plan is to use a reflector 
when taking the portrait.——W. ROBINSON, JUN. 


[48384.]—Pump.—You omit one important p 
ticular, i.e., what quantity of water is required to 
be raised in any given time. Also, what pressure 
can you work 5 boiler at? I shall be happy to 
advise you on knowing your requirements.— LABOR 
OMIA VINCIT. 


[48384.]—Pump.—Fix a chain-pump, which re- 
quires very littlo fixing, and has no leathers or 
valves to get out of order, and gives a constant 
stream ; and will also deliver any amount of sand 
or other thick matter with the wator. Ihave fixed 
many of these pumps, and they have always given 
general satisfaction. —Cuas. HOSKEN. 


48385.]-—Cement for Blotting - Paper.—If 
a el” will make some clear well-boiled starch, 
and when cold, having her paper cut off the length, 
lay one over the other, short of one another, about 
iin. ; wipe them over with the starch, and let dry: 
turn over, and serve the same; when dry, lay them 
about a full 4in., and with moderately stiff gum 
stick them over ends; when dry, if you just damp 
them, and lay over upon the other starched surface, 
you will make a job of it. Starch must not be 
weak for the paper to absorb it.—Jack oF ALL 
TRADES 


oe 


[48387.]— Soap-Making. — If “Dandie Din- 
mont” will obtain some first-class soft-soap, made 
from cotton-seed oil and potash, he will then pos- 
sess a soap free from rosin and lime, and containing 
the glycerine of the oil. Potash makes soft soap, 
soda hard; glycerine is incompatible with a good 
hard soap, as is also lime; that is merely used for 
making the soda caustic, and is not introduced to 
ne soap-pan, except by carelessness. — LONDON 

NE. 


[48390.]—Fossils in Flint.—There are a good 
many microscopical ones. If they have any value 
I should think it simply that of interest.—Joun 
ALEX. OLLARD, F. R. M. S., Enfield. 


[48390.] — Fossils.— (1) Large quantities of 
fossils, including many varieties, do occur in flints, 
some of the commoner being the sponges, - 
derms and Terebratule. They are almost entirely 
valueless, unless very perfect specimens of the rarer 
kinds. (2) There is, of course, not the slightest 
ground for the supposition that the quantities of 
stones in the ground grow. They are, as the cor- 
respondent supposes, often the remains of ancient 
river and sea-beaches, caused by the washing aud 
wearing away of rocks. JOHN ; 


7 ma Lathe-Bed.— The pattern is made 
with the flat (or top of bed casting) loose, so that 
when in the sand it can be drawn casi 
Oxx VINCIT. 


[48393.]—_Scraping Cast Iron. — The querist 


y-— LABOR 


could not do better than visit an engineering works 
and watch a fitter getting-up the shde-bars, valve, 
&c., of an engine. An bour’s wa will teach 
him more than a page of advice. worn-out 
smooth file makes an excellent scraper for many 
jobs. The size of a scraper is like the shape, 
variable, according to circ — LABOR 
Omnia VINCIT. 

[48393.]—Scraping Cast Iron.—Get a piece of 
Stubbs’ steel zin. wide, zin. thick, and about Gin. 
long; make taper to go in file-handle one end, 
make bright blood-red heat the other end, and for 
lin. up flatten out to %in., and about jin. up at 
the same heat; and grind for scraper.—JACK OF 


ALL TRADES. 


48396.]—Cistern.—For emptying small cistern 
automatically, you cannot do better than siphon it 
out in the following manner: Fix a siphon pipe on 
the side of the cistern near the bottom ; when the 
water reaches the top of the cistern it will also fill 
the siphon pipe, when at once the water will com- 
ee running to the large tank, as desired.—CHas. 
OOKER. 


[48398.]—Regulating Clock. Lou can regu- 
late clock by the screw at bottom of pendulum- 
bob. To make it go faster screw bob up; if it 
gains lower it. Clocks with horizontal lever- 
escapements are regulated like watches. If they 
go beyond the control of regulator they either want 
the hair-spring letting out or taking in a bit. Take 
in the spring if you waut the watch to go faster, 
and the reverse to lose. You must unpin the spring 
at the stud and twist collet round. To calculate 
length of mainspring divide the barrel into three 

rts, one part arbor, one space, and one spring. 
Wheels are cut with a tool designed for the purpose, 
called a wheel-cutting engine, costing something 
like £14. Use Kelley’s oil, at any tool-shop. 
There is a book advertised in this paper treating on 
watchwork and tools, by F. J. Britten, price 5s.—a 
most useful book. Further information if desired. 
—G. SUMNER. 

[48401.]—_Commutators.—'' B. H.“ is right 
concerning the movable shunt kind of arrange- 
ment.“ Here it is. The brass pieces CC being con- 


nected to terminals of primary, the brass screws 
S and 8" are joined. One terminal of battery is 
brought to 8“, the other to Sand 8". It will be evi- 
dent that when CC are moved into position of 
dotted lines, the current will be reversed. Mind 
you have the three screws and underside of C and 
C quite clean. CONRAD. 
[48401.]—_Commutators.—In reply to B. H.” 
I have the pleasure of sending two sketches of a 
shunt commutator—the second one with current 


cs cS 
POLO ©’ Bsn 
11 4 4 o N 


reversed. The top part moves from right to left, 
and vice versi, and is fastened by two screws, one 
to cach strip. Those strips must be insulated one 
from the other. B S P, battery screw positive ; 
BSN, battery screw negative; I B, ivory, bone, or 
other insulating material; C S, copper (or brass) 
strips; X to or from coil. . . . inside or 
underneath connections with battery screws, contact 
screws, and coil (or condenser). By the thin arrows 
you will see the current enters and leaves tho 
battery screws aliko in both instances.—S. E. 
KELF. 
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[48407.]—Creation of Power.—The question is 
answered at p. 76 of my Electricity. The magnet- 
ising of the bar is effected by energy expended by 
the muscles ; it takes just so much more work to 
move the magnet over the steel as is represented in 
the magnetism stored, besides that lost in friction 
as heat. Now, when steel needles are attracted by 
the new magnet, and magnetised thereby, the same 
thing occurs, but not so obviously. ‘The steel is 
really magnetised by absorbing energy from the 
magnet and its external field ; it becomes, pro teni., 
an integral part of the system of the magnet. No 
external energy is introduced in thus magnetising 
the needle, but it is introduced in the act of sepa- 
rating the needle and magnet, and the magnet, by 
5 inherent power or condition, reabsorbs it.— 

IGMA. 


[48410.]—Solvent for Marine Glue.—Try bi- 
sulphide of carbon.—J. McInrosu. 


[48410.] — Solvent for Marine Glue. — This 
marine glue is a mechanical combination of shellac 
and rubber; the rubber is dissolved in mineral 
naphtha, and the shellac in wood naphtha, and then 
well agitated when mixed. Try the above solvents. 
Ack OF ALL TRADES. 


{48410.|—Solvent for Marine Glue.—“ S. S.” 
has got a bad sample—it ought to dissolve easily in 
benzol or chloroform. It is said to be made of 1 
part indiarubber, 12 mineral naphtha or coal tar, 
and 20 of shellac; but I can't vouch for the accu- 
racy of this formula. It deteriorates by age; a bit 
I have had for about 14 years secms to be quite 
brittle and useless now.— JONAH. 


[48410.]—Solvent for Marine Glue.—I think 
coal naphtha would dissolve it, with aid of warmth 
Poe y. There is no secret about the material. 

tis composed of a solution of caoutchouc (1 part to 
50) in coal naphtha. One part of this solution and 
2 parts shellac are heated together. No doubt a 
solution could be made which would result in the 
same material, by dissolving the shellac in any sol- 
vent and mixing the two solutions, stirring together 
when to be used.—Siama. 


{48411.]—Derrick.—The simplest method of 
calculation is the graphical. Let A B be the spar, 
and C the holdfast for back guy. The three 
forces in operation are: Tension of back guy = T: 
weight = W thrust on heel of spar. Take dd 
parıllel to BD, making it = W on any scale you 
please. From d draw da parallel to CA; from b 


c B h 


draw ba to meet it parallel to BA; then the three 
forces are represented by da, db, ab respectively. 
0 da measured off ou same scale as &t will give 


. In the case of a heel of 5 T = 1} ton.— 
S. G. H. 


[48414.]—Gelatine Plates.—The brown spots 
are owing to your having used the negatives for 
printing without varnish, which should never be 
done, unless only one or two copies are wanted. 
There is no remedy which would not also damage 
the negatives.—W. ROBINSON, Jun. 


„o with a quantity 
of hard tallow ; make the tallow just hot enough 
to melt, and well agitate with a stick when pouring 
it in.—Jack OF ALL TRADES. 


3 Drilling or Working Chilled 
Cams. — This will depend upon what metal you 
have to deal with. If ordinary cast iron the chill 
is only skin deep; but if of white iron and chilled, 
I am afraid it is a case, as they will waut some 
hours’ annealing.—JacK or ALL TRADES. 


[48421.]—Battery for Bell. One part bichro- 
mate of potash in ten parts water, to which add 
one part of sulphuric acid.—W. H. 


{48421.]—Battery for Bell.—Saturated solution 
of bichromate of potash, with zoth bulk of sulphuric 
acid. —GLEN. 

[48121.]—Battery for Bell.—It is a bichromate 
of potash battery ; the solution consists of 3 ounces 
of the salt dissolved in one pint; when dissolved 
and cool, add 2 fluid ounces of oil of vitriol, and an 
equal quantity when the action becomes weak ; 
when again exhausted, replace with fresh solution. 
—SIGMA. 


48121. — Battery for Bell.—The battery you 
describe is a bichromate battery, the solution for 
which is made in the following manner:—To a 


saturated solution of bichromute of potash, add 
when cold, one part of sulphuric acid to seven parts 
of the solution.—W. F. K. 


[48422.] -CarbonBinding-Screws.—Sce letters 
20103, p. 284, and 47292, p. 410, both in last volume. 
Melted paraftin wax prevents acid creeping.— 
GLEN. 


[48422.] — Carbon Binding-Screws.—lIf ‘‘A 
Dabbler“ will refer to letter 20283, July 14, 1882, 
page 430 of Vol. XXXV., he will find all the infor- 
mation he requires.—HoLMES Bros. 


48424. —Rainband Spectroscope.— Can con- 
firm F. R. C. S.“ in so far, that I never see the 
rain-band and the rain-dines, with the same adjust- 
ment of the rainband spectroscope slit. When the 
rain-band is seen, upon narrowing the slit the 
rain-band appears to me to resolve itself into the 
rain-lines (some times slightly shaded off) and 
then upon widening the slit diffuse again into a 
band. The actual lines appear to me to be the true 
guide. These remarks apply onlyto the spectro- 
scope mentioned ; with a larger one many other 


atmospheric lines aud bands appear between C and | 


D and elsewhere; but these seem only to complicate 
the matter, and the spectroscope in question is best 
adapted for these highly interesting observations. 
It is best to always observe with a slit of the same 
diameter, which can be easily done by marking the 
slit, adjusting-ring, and the tube. The exact focus 
should also be marked on the inner sliding-tube, so 
= e wayi to work with the same adjustments.—R. 


[48425.|—Dynamo-Machines.—All the cur- 
rents generated in the coils are used. From the 
question, I presume reference is made to the ma- 
chines made on the Saxton type or the Siemens 
armature, in which the currents are alternate in 
direction in the wire. The ends of the wires are 
connected to the two plates of the commutator ; as 
these rotate under the collecting springs, they are 
alternately in circuit with the opposite terminals, 
and the change is effected at the moment of change 
of direction of current.—Siama. 


[48426.]—Electric Light.—This is one of the 
class of questions I never care to answer. I have 
no actual experience of these details, and have too 
much to think of to calculate them out. Besides, 
no answer can be given to the actual question. The 
sizo of wire depends upon the kind of lamp to be 
used, and I doubt if any could be worked from an 
armature of the size described. SidMA. 


48427.]— Indicator to Block. — Gerald Harley 
may coustruct his semaphore with magnet placed 
vertically, if he pleases, but would give no better 
result. H is an adjustable weight, which raises 
8 arm to danger when the armature is released. 
—BLOck. 


148429.]— Garden Path. — This has been struck 
out with the line and pegs, as is generally done by 
gardeners. Divide the plot through the centre of 
length with three equal lengths, and drive a couple 
of stakes in. Now strike a line at right angles to 
them through the centre of bed, aud drive stakes 
in. We will say the first are fore and aft; now 
take a piece of cord and pass around the stake fore 
and aft, and over the one to the right, and tie your 
rope or cord ; this will form a triangle. Now take 
a stick pointed, and slipping the cord off the right 

g, place the stick inside, and strike the radius 

rom the two stakes at centres, and it, if not right, 
will give you some idea how to compass what you 
require.—J ACK OF ALL TRADES. 


[48430.]—Electrical Resistance.—I have not 
seen the instrument J. P. E.” mentions, but he 
will find an explanation of the principles, together 
with instructions how to make and work resistance 
coils, in No. 117 of the 1867 edition of Cassell’s 
Popular Educator,” price 14d.—J. MCINTOSH. 


Electric Cables. — The Electrical Trading 
Company, Limited, of Victoria Mansions, West- 
minster, send us a number of samples of the cables 
made by the Berthoud-Borel process. The copper 
wires are covered with wrappings of pertectly dry 
cotton laid on in two or more envelopes us may be 
required, the direction being reversed with each 
layer. Thus prepared, they are plunged into a 
bath of melted paruflin and colophane (rosin), and 
kept there at a temperature of over 350°. The 
wires thus insulated are then made up into cables 
and passed into a machine which coats them with 
a homogeneous sheath of lead, as stout as required, 
the process being very rapid, und the product all 
that could be desired for telegraphic aud electric 
lighting purposes. The cables can be had in a 
great variety of sizes from one conductor of 36 
wires (‘U955in.), weighing 7, 260lb. to the mile, to 
the small “cable” having one wire (027 3in.), and 
weighing 177lb. to the mile. The larger sizes are 
sheathed with two couts of lead, a layer of coal-tar 
beiug placed between. Samples of these cables 
will be exhibited at the Aquarium and the Crystal 
Palace m the forthcoming exhibitions. 


UNANSWERED QUERIES. 


—— 


The numbers and titles of queries which remain unaa- 
swered for five werks are inserted in this list, and yf stiU 
unanswered are reprated four weeks afterwards, We trust 
our readers will look over the list and send what infor mit ton 
they can for the bencsit of their fellow contributors, 


47746. Terra-cotta Painting, p. 580. 
47762. Osier-growing and Busket-making, 580. 
47761. Greenhouse. 580. 
47774. Cutters for Use in Lathe, 580. 

7777. Clouds in Negatives, 50. 
47782. Confectioners’ Oven, 58). 
47790. Mechanical Lantern Slides. 581. 
47792. Staining Glass Given, 581. 
47796. Electrical, 581. 
47806. Chemical Lung or Sanitary Punka, 5&1. 
47995. Margate, the Grotto or Cavern. p. 74. 
48000. Discharge of Pipes under Water, 74. 
48001. Shaping Machine. To W. S. Brown, 74. 
48005. Compressed Air, 74. 
48007. Boiler, 74. wae 
48008. Boomerang and Other Projectiles, 74. 
48015. Electrical, 75. 


37. Squeezer Rollers, 75. 


48038, Floor-cloth Making, 75. 
48039, Friction Brakes, 75. 

4806. Small Dynamo, 75. 

48019. Lathe, 75. 

48052. Endless Rope Haulage, 75. 
4056. Japanning Buttons, 74. 


QUERIES. 


— — 


148141.]—Case Clocks. — Will Alfojoe“ explam 
the reasun why some of the old-fashioned case clocks, 
after being cleaned and put in beat, go rigbt for a 
minute or two, and then suddenly get out ot beat, and 
after a few jumpy kinds of beats stop altogether! I 
fecl sure that a few papers on cleaning and repairing such 
clocks as are to be found in most country homes from our 
old friend Alfojuc,” if not asking too much, would be 
thanktully welcomed by many besides—BLvE Gowy. 


18412.) —Liquid Fuel, &c.—Where can I find out 
the steam pressure corresponding to different degrees of 
temperature! If not too much, I should also like to 
know about what the dimensions should be, of a liquid 
fuel boiler (like used on tricycle) to run a vertical engine, 
cylinder zin. borc, din. stroke. Is there no danger of heat 
in burner (liquid fucl boiler) generating too much gus, 
or forming an explosive mixture with the wr? Are A 
Figs. 2 and 4, page 153, tubes TOM A. Hawk, 


'43443.1—Tension of Coil Spring.—Will some 
reader tell me how to find the tension of a coil spring as 
titted on safety valves of a locomotive at a given pressure. 
say, 100 wt., din. of steel šin., dia. of spring dàin., number 
of coils 7 NUM. 


(48444.1—Lamp-Light Photography.—I shall 
feel obliged if any of your readers will kindly answer me 
the following questions as to taking pho aphic pore 
traits in an ordinary room with magnesium light. I use 
one of Messrs. Lancaster and Son's lamps, dry plates 
requiring an averuge exposure of one second, and u 
Ross portrait lens. I have used from din, to 4Jin. 1 
ribbon in the lump, and short and long exposures, but 
have only succeeded in getting weak aud badly-lighted 
negatives. (1) What is the best position for the lamp 
relative to the sitter and camera ? 10 How am I to 
avoid a shadow of the head and shoulders on the back- 
ground, which spoils the picture, and why do the light 
poron of the buckground print dark? (3) What is the 
wst colour for background ? (4) Arg the plates rapid 
enough ! (5) Is the gus-liglit injurious during the ex- 
posure? The negatives give the faces with the detail 
very sharp, but with very strong cast shadows, the upper 
part of the head and the dress from the throat down- 
wards being almost invisible. To remedy the above 
defects I have tricd the lamp in various positions—the gas 
turned down to u spark, to a medium flame, to a full 
blaze, and also turned out entirely; but the mayneaum 
light is so powerful, that in every case the shadows are 
tov intense. I have tried a footlight against the back- 
ground to prevent shadows, and which was carefully 
arranged to keep the light from entering the lepa.— 
Fuucep. 

'18145.]—Engine for Boat.—What size of engine, 
and what diameter and pitch of screw, shall I reqguure for 
a boat 3ft. long, loin. beam, and 10in. deep? Whether 
will an engine of two cylinders, or a luer one with a 
fiywheel, be better? The boiler is of copper, luim long 
aud Sin deep, the dome is Jin. square. Iam going to use 
spirits of wine for fuel. —Mover ENGINE. 


(48146.’—Colzaline Oil.—Will Mr. Allen or other 
realer favour me with information as to the mature ot 
the above, and by what process it can be tested to show 
whether itis a vegetable oll, as its uame implies, or 
merely a mineral spirit ?—OiLMAN, 


48417. —Bichromate Crystal.—Can any one tell 
me how to make the bichromate erystal that you get 
ready for use in bottles 7—A. B. J. 


(48118. —Dynamo. — Tv Mr. Tormas on Ferr 
Watker.-—I wish to make a dynamo with a Gramme 
arinature to run at 700 to 800 revolutions per minute. 
Will you please give me size, shape, and number of layers 
of wire of ficld-magnets ?) Will you also give a httle 
diagram, showing, supposing I were sending a current 
from a battery throuzh every coil on the wmature in te 
same direetion, which way their poles would point? 
Also, how the ends of coil on annature are brought down 
to commutator, and lastly, shape of eommutator! A 
drawing of the machine, with all the parts in place, will 
materially help the explination.—Nit Desreraxypex. 


(48119.]—~Electrotyping.—Will some correspondent 
kindly describe what kind of hot building tool is used by 
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rinters’ clactrotypers for rimning the melted wax round 
w moulds ? and ublige—As AMATEUR, 
148450,1—Legal.—The strect I live in is a cul-de-sac, 
tthe closed end of which a school, in connection with 
ye district church, was ¢rected a few years since. As 
qé boys attending this school persist, in spite of contin- 
aeomplaints to the master, in making a pliyground of 
yestret, to the great annoyance of myself nnd the 
dehbours, I shall be glid to learn if there is any 
mdy at law for the nuisance.—C. P. 


(ist.J—Galvanic Belt.— Will Mr. Lancaster or 
ae other reader tell me how to make a gulvunic belt 
aat can be worn in the daytime I—ISGCIRERH. 


{$4452.]—Book-Edge Marbling.—Can any reader 
form me (1) What is the cause of colours breaking up 
potty and rugged on being combed, and how to remedy 
je fault} I use gum tragacanth, and grind my colours 
ith sour ales, und regulate them with gall und methyl- 
ted pitits? (2; What is the best kind of red to use? 
) The best method of grinding colours and keeping 
rem !- F. F. Cass. 


13153.]-—Softening Tone of Harmonium.— 
Uh one of your readers who knows kindly say what is 
ie best method of subduing the tone of some of the 
ops of a large harmonium? I have tried cotton 
adding placed inside the instrument. Ls there anythin; 
Awr? The Flute and Bourdon are * fuller”? than 
we for in a drawing-room, where soft music is desired.— 
v. E B. 
48101. Railroads.— Will any reader inform me 
hich is the highest railroad in the world! What is the 
eight of the Orio Railroad, Peru? And what is the 
‘ealost incline for the travel uf a locomotive !—G_Las- 
EGIAN, 
4455. —Bath Boiler.—Having a splendid bath 
ith shower cistern above, I am desirons of taking full 
“netit of it daily; but it is not provided with any con- 
ein for receiving hot water, without which, during 
ae winter, the bath is useless. I would consider it an 
„ing tavour if any who may read this can suggest an 
iva for my requirements. Perhaps a tin or sheet iron 
oer may be fitted in bath-room, heated with gas or 
i, if such would be good metal. What is the simplest 
mma so as to utilise the greatest umount of heat !—ULaAd- 
"EGIAN. 
(48153.]—Legal.— To Me. Wertnenriern.--I have to 
Nt siX Months’ notice to leave a house which I took at 
w balf-quarter between Lady-day and Midsummer. 
nuuld the notice be given so us to expire on the 21th of 
une, or on the 9th of May, the half-quarter -C. B. B. 


87. —Electro-Plating.—I do a little electro 
iver-plating on a small scale, but have great dithculty 
v deposit suficient metal. I get a nice white coating, 
al then the action seems to stop. The anode soon 
eones coated with a dark-coloured skin (which, I 
nink, cannot be richt). This coating becomes dissolved 
when the anode is alone immersed—i.e., the articles to be 
olated being taken out. I make solution by the battery 
pros and cyanide of potassium. I have tried different 
battery powers—from very weak to very stronz—with 
much the same result, I bave very little difficulty in 
-loetru-guding (gold). Will someone please help ?—A 
WoestX Hukoroa st. 


48158.) — Finishing Wrought-Iron. — Would 
ny reader kindly enlighten ine how to put u nice sinooth 
‘anon the surface of wrought-iron workings ! I have 
been several years at this sort of work, making studs, 
nuts, and other small articles, but never yet could I dis- 
over the way in which I could finish them us some I have 
purchased.—Pavpy. 


18159.]—Legal.-To Mr. Wetnrrrikitp.—lI am one 
vf three apprentices serving our time in the plumbing and 
visting line. and our time, according to our indentures, 
110 hours a day : 6 to 4.30, Saturdays excepted, which 
ls omlinary working time in our trade. Now ordinary 
working time in our shop is 6—12 ; all mechanics leave at 
‘hat tune, but we are kept until 3, 4, and often 5 o’clock, 
hut never getting away at our proper time, and allowed 
nu dinner-time, Docs our case come under the Factory 
iad Workshop Act! If not, what can we do in the 
matter ?—W. J. 8. 


1%. —Fontainmoreau's Alloy.—Can small 
trivlea be cast in this alloy in plaster or copper moulds ? 
Cau it be melted in a crucible or ladle over ordinary fire ? 
Abe. what is the best proportion of zine to copper suit- 
ible for tine impressions I- WIITE Brass. 


(15151.]—Telephone.—Will W. H.” (sce replies 
{8031 and 48162) be so kind as to give the drawing he has 
pronused, for I want to try and make one; but my dis- 
tines is not so far as Cantab’s ”? The longest distance 
With Ine will be about 50yd.—S. E. S. 


[isi2.]—Elastic Web Folding Machine. 
faving several hundred yards of clastic web to fold 
tly trom the looms, which has to be folded up about 
1n, long, suitable to place in hampers to travel by mil, 
xe, I should be glad if any able writer would assist mé in 
making a machine for that purpose. The web varies in 
length from 20 to 70 yards, and from 24in. to ùin. wide. 
A rough sketch would greatly oblige—J. B., Leicester. 


(44443.]—Measurement of a Degree on the 
Earth’s Surface.—Newton's theory of the flattening 
the earth at the Poles was proved to be correct by 
Menunng a degree first in the tropical regions and then 
in the polar regions. It was found that the degree 
Measured in Laplund was 1,012 yards longer than that 
used in the tropics, and frum this we are told that 
th dattening or depression at the poles was proved ; but 
it has always 1 me to understand this ; indeed, it 
Sems th me that the degrees should get shorter near the 
poles, owing tu the flatteni If we draw a cirele and 
atten it at the poles and bulge” it at the equator, 
then from the centre dw rzdii making equal angles ut 
thy centre, the portion of arc between two radii ut the 
poles must be shorter than the same at the equator. How 
ts this to be explained -M. I. C. E. 


118401.]— Pain in Heel. Will someone kindly give 
me advice ? I have been suffering for the past two weeks 
irom a severe pain in my heels. I don’t suffer much 
when at rest, but when I stand or move about the pain 
most unpleasant. I am 22 years of age, and of tem- 
mrte habits. Some say it is rhewnatism, —RosEDALB. 


1 


{49165.]—Gas-Tar.—I have some wooden-roofed 
houses which I require to give a coat of gus-tar to occa- 
sionally. As it is liable to run in hot weather and get 
soft, I would be glad to know of something to give ita 
body and make it set hard. I do not boil it, ns this 
drives off the oils, and makes it hable to cruck, 1 think. 
What is the best way to apply tar on tarpaulins ?—Rosx- 
DALE. 

484683. —Egg-Preserving.— Would Confcetioner“ 
kindly describe his plan for preserving eggs in Hine and 
water, and say how long will they keep guod -I. B. O. S. 


48167.]J— Salt Butter. Would some reader give a 
good plan of preserving salt butter, about two firkins of 
it, so as to keep good during the winter and up to the end 
of April; of course, the quantity will be diminishing, 
owing to the supply of the weekly consumption having tu 
be taken out of it I. B. O. S. 

(48168.]—Real Estate.—Would Mr. Wetherficld 
kindly give me a little intonmation concerning the follow- 
ing A. had two separate lots of freehold property 
which he left by will to B. and C. in the following 
manner : one lot was left to B., and the heirs male of 


his body for ever; the other lot was left to C. and her 
heirs ; but in case C. died without issue, her portion was 


to go to B. and hie heirs. Now both B. and C. signed the 
will as witnesses, und thereby, as I understand, debarred 
themnselves frum participating in the will; but, however. 
there was no one to oppose them at the proper time, and 
as they have each held possession over twenty years, I 
suppose they have a title to it; but this is the query— 
Dues the fact of B. having signed the will as witness 
debar his heirs from taking C.'s portion at her death in 
case she dies without issue, as there is a nearer relative to 
A. living, that is the son of an elder brother of B., who 
woud nave been heir-at-law if A. had died intestate.— 

(45409.])—Musical Box.—I have a musical box to 
repair. About a dozen tongues are gone from the comb, 
and many of the steel pins in drum are broken off or 
bent: the other parts are in good condition. Will some 
reader kindly say which is the easiest way and best to 
rupuir same } and oblize—A FELLUW WOkN MAN. 

[45470.1—-Enlargements.—In enlargementa with 
the gelatine plate, I find it dithcult in focussing the 
image at night with a puraffin-Ialup, us recommended in 
Mr. Stanley’s directions, I invariably get a spot of light 
from the blaze of the lamp, which causes this spot to act 
more quickly than the other portions of the sensitive 
surface. Will some reader kindly oblige me by telling 
me how I may surmount this ditticulty ! I find it easier 
to work with the lamp, as I put my lamp into a box, and 
then exclude all actinic light.—Searer FIDELIS. 


14871. —Legal.— Will Mr. Wetherfield advise on the 
following point !— A., and B. propose to join as partners 
in carrying on a business under the style of A. B. and 
Co., cach putting £1,000 into the concern. If, after n 
certain time, losses are incurred by the firm over and 
above their capital of £2,000, are A. and B.’s private 
effects and aa waa liable for the debts incurred by the 
finn? If so, is there any way of drawing up deed of 
partnership by which the liability can be limited to the 
umount of capital subseribed other than by the Limited 
Liability Co. Act -A. B. 


[48172.]—Harmonium Pedals.—I have a Chappel 
harmonium, to which I want to attach my set of als. 
Will some of your readers very kindly advise the sim- 
plest method to the attainment thereof? I have triel a 
tape method, which works too hard, and, therefore, 
makes the nutes stick. Attaching the tape to the end of 
the clavier underneath by meuns of a button screw I 
screwed into the wind-chumber to tiny pulley-wheels— 
one directly under the note, the other directly over the 
pedal, I then ran the tape under the first-mentioned and 
over the second do., and, as I say, they do not work 
properly.—J. B. Bresto. 


[48173.]—To Mr. Wetherfield.—<A niece of mine 
32 years old was induced by a brother who returned from 
New Zealand four years ago to go back with him to New 
Zealand to nurse an older invalid brother. This she did ; 
and while there the invalid died, leaving her £6,000. The 
surviving brother induced her in the colony to make her 
will, leaving everything to him. After having done sẹ, 
she stayed some twelve months with friends, and then 
returned to England. Her brother has recently returned, 
and is residing with his mother and this sister. She 
informs ine they use her very badly, and threaten to 
put her in an asylum—of course, to prevent her making 
another or altering her will. She is an intelligent, sound- 
minded woman ; but being in the brother’s hands, she 
is afraid she will be placed away SUED a A oe ae 
will not allow her to communicate, should he know it, 
with anyone. My wife, her aunt, is anxious for me to 
interfere ; but being a working mechanic with a large 
family, I cannot afford money for such a purpose, Per- 
haps, sir, you will advise what to do providing she is 
taken away.— Keyring. 


48474. Model Cutter Yacht.—I am about to 
built a model cutter yacht, length over all, 5ft. Will any 
reader kindly inform me how to tix the ribs to the keel ! 
Also, what woods would be the best for the different 
parts f and greatly oblige—G. F. L. 


(48475.]—-Legal.—Can I charge for making out the 
two copies of bill of items required by County Court! In 
my business the items are very small and rather numer- 
ous ; and when an account has run for some years it is a 
hard tax to have to make out two bills in full besides the 
one already supplied tu the debtor, unless the debtor is 
made to bear the expense thereof.—GuaLrervus. 


[4Si76.] — Metropolitan Railway Looomo- 
tives.—Can any correspondent give dimensions and 
particulars of the locomotives of the Metropolitan Rail- 
way, and also of the tank locomotives of other lines 
(G. W. R., G. N. R., M. R., L. & N. W. R., Ke.) which work 
over portions of the Metropolitan Railway system and 
other local lines — E. E. R. TRA T MAN. 


(48477..—Screw Propeller. — Would any of our 
readers kindly inform me how to make screw propellers 
from 12in. to 18in. dia., pitch from 1Xin. to in., blades 
to put on with stud-bolta, und say whether two or three 
blados is best 7—Cogurr. 


. want to flgure my 
galvanometer in ampères, Can I do it with a Wheat. 


stone Bridge and an ohm resistance, or how should I do 
it? My galvunometer has a resistance of 0°25 ohm.—Vou 
Am Oms. 


(45179. 1— Protecting Zinc From Sulphuric 
Acid Fumes.—Cun any uf your nnmerous correspond- 
cuts tell me of a cheap means for protecting zinc sheets 
against the fumes of sulphuric acid 7—W. R. L. 


4818).] — Calculating Weight of Copper 
Leads. T "Siema. ”—Can you give a rule for val- 
culating the weight of copper leads, for ray, 120 in- 
candescent, or 18 are lamps, lighted by dynamo, or 
storage batteries, or by the two combined! Such n rule, 
would I feel sure, be of great value toothers besides iny- 
self, interested in electric lighting.— Yuan, 


18181.] — Rigging Boat Yawl.—TI shall feel 
much obliged to any nnuticnl reader of the“ E. M.“ who 
will inform me of the moat approved way to rig a boui- 
yaw! 25ft. long—one mast preferred. Is there any kinl 
of screw which could be attached permanently to the ends 
of the stays to haul them down to the gunwale, so that 
they could be removed or tightened quickly? Could a 
small steering-wheel be put in the stern, and could india- 
rubber bags be got cheap for water ballast? Any further 
information will oblige—S. 8. 


(48182.]—Legal—Rating Appeal Wil Mr. 
Wethertield please say whether J ain liable to payment vt 
rates under the following circumstances !—I gave notice 
of appeal against the assessment in April last, since 
which I have paid one rate; now another is demanded. 
Should not the assessment committee have heard the 
appeal at once, or am I justified in refusing to pay rates 
till the appeal has been heard !—RaTerayver. 


4883. — Henry, Lord Olifford.—In a work I 
have come across entitled“ Rosa’s Summer Wanderings,” 
mention is made of one Henry, Tord Clifford, who lived 
ubove 20 years disguised as a shepherd boy, until the 
accession of Henry VII. enabled hun to assume his herc- 
ditary dignitics with safety. He built Barden 
Tower in Yorkshire for the “ study of astronomy. in 
which he did exceedingly delight“ (Pembroke MS.). Can 
any further information be obtained about this Lord 
Clifford ? Is he known to have made any observations, 
and where are the Pembroke MS. !—S. J. J. 


[48484.1—Woool Skins.—Being a waste dealer, I 
have bought a quantity of bits of skin with wool on. The 
wool clings so tenaciously to the skin, and clipping of 
with the shears is such a slow process, that unless } can 
tind an economical method of getting the wool off, I 
shall suffer a great loss. I will thank any of our readers 
to help me in this matter.—Wastr Nor. 


[48495.1—Stockbroking.— Will you favour me with 
the titles of any books on this subject?) I have seen 
Piayford’s book, published in the forties, but would] like 
one giving full details of practice at the present time 
Grr’, 


[48486.]—-Mercantile Dictionary.—Kindly refer 
me toa book or books giving convise, yet though. ex- 
planation of all terms used in business—a clerk’s diction- 
ary, in fact.— GRIP. 

48187. Value of Insurance Policy.— Please 
explain how to work out such a question us the following: 
Life policy, age 61, for £100, with £47 108. profits already 
vested, on which no further premiums payable. Life 
policy, age 45, for £1,500, annual prem. £40 28. Gd.. bonus 
udditions £292 10s. Is there any book on the subject ?— 
Grir. 

(48158.]—Transfer Tracing-Paper.—I believe 
there is such a thing made whereby tracings may be made 
and transferred to glass. How is it prepared, or where 
can it be had {—Grir. 


(44499. —Connecting-Rod End.—Can any corre- 
spondent oblige me with the names of railways companies 
usinga solid ibushed end for the little end of the connect- 
ing rod? Also the size of the bearing surface in contact 
with cross-head gudgcon '—Guipk YOKE. 


(49190. —Bell Indicators.—To Mr. Lancaster.—I 
am only going to fit up two or three p e and shall not 
do much in the wuy of pulling up floors ; but should be 
veryglad if Mr. Lancaster would be kind enough to describe 
them.—Zu. 

[45191.]—Magnesium Lamp. — Mr. Lancaster 
promised an inquirer a short time ago that he would 
give instructions how to make his magnesium lamp. He 
would very much oblige Zu if he would do so.—Zv. 


48492.]—Swan's Lamps — Gas Engine — 
Accumulators. — Supposing a 1h.p. (nominal) 
„Otto gas-engine to be available for the purpose 
(which Messrs. Crossley say indicates 2°26h.p.', am I 
right in supposing I could use it to run a Siemens 
“3S D,” dynamo (which is represented as actually 
requiring ag aera 12 of Swan's 20-candle lamps 
or 24 10-cande ditto? Could such an engine be used to 
charge the requisite number of accumulators for Swan’s 
lamps, of which I understand at least 24 are required, 
and could more lamps be illuminated every night in this 
way 1-8. H. Sat, 96, Regent's Park-road, N.W 


(48193.]—_Gas-Stoves.—Will any of your corre- 
spondents who can speak from actual experience, inform 
me whether Ritchie's “ Lux Calor”? gus-stoves are of any 
use in a small conservatory or outdoor workshop, The 
cold weather is approaching, and I want to keep sone 
tender plants alive during the winter in a conservatory 
which at present has no heat. With reference to warm- 
ing and lighting my workshop, I have tried a small 

as’-stove in a flue, and gas-jets, or ball and socket 
joints for lighting my work; but the moisture generated 
by these renders all my ironwork rusty, that ull my time 
is occupied in cleaning instend of working. I hear that 
Ritchie's © Lux Calor” stoves’ condense iall the aqueous 
products of gas combustion, but I should like to hear the 
opinion of one who has actually tried them.—Hayiise 
ISLAxp. 


(cad b. Microphotography.— Will some realer 
who is experienced in the above, kindly inform me wiat 
is the most approved plan of finding and registering 
the difference between the chemical and visual focus of 
any given objective? Also, are there any objectives 
made in which the two points are identical? An: 
further, is a direct or an oblique light best for transpa: - 
ent objects! I wish to uso fin. power.—SuuTTEz. 
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h [46495.)—Sharpening Hard Steel Points.—I 
ave some emery and corundum wheels. I want to use 
em for ing up hard stecl points. Would some 
of your correspondents tell me if they should be used wet 
or dry. and if wet, what is the lubricant! I use them in 
the slide-rest.—J. F. E. 


[m Enlargement of Bowels.—Can any of 

ours, or Dr. Edmunds, give me any information as to home 

treatment of enlargement of bowels, such as most suitable 

diets? Are charcoal cakes eaten for this disease, and if so, 

Bos are they eaten? Or any information will oblige.— 
SWELL. 


(48497 .J—Plating Brass.—I am desirous of plating 
small brass discs jin. in dia. and 5-16in. thick, with tin or 
some metal that will not tarnish easily when subject to 
damp. Will any of our 98 kindly give me a simple 
method and cheap !—T. F. C. 


[48198.]|—Hardening Brass.—Having to use small 
brass wire shafts perfectly struight, I have to soften 
them tocnable me tu straighten thom; but, unfortu- 
nately, it makes them too soft. Can any of our experts 
inform me hew to harden them after being straightened ? 
It is impossible to straighten them singly, owing to the 
quantity being eo large; therefore, I rub them in the 
same way as needle-makers do.—T. F. C. 


[48499.]—Legal.—I have lent £150 upon a small 
house here. Being so small a sum, I have taken a note 
of hand on demand, and a deposit of deeds, witha 
stamped mem. that they are deposited with me as 
collateral security, and promise of legal mortgage if 
desired. Am I legally bound to allow income-tax otf in- 
terest ? If not, am I morally bound to do so 1—AJsax. 


148500.]J Analysis of Animal Charcoal.—Will 
Mr. Allen or other able chemist describe the simplest but 
best reliable method for the complete analysis of animal 
charcoal.—JUNIOR, 


[48501.]—Scale in Boiler.—Will any friend give me 
further information on crude petroleum as applied to 
boilers. In Useful Notes recently was given certain 

uantity, but no size of boiler is given. I have a 60 h. p. 
ie boiler— the tubes are making scale fast, and 
youd e to try it if I knew the quantity to be used.— 


. . . 


[48502.] — Astronomical. — Can any contributor 
kindly help me in resolving the following questions. (1) 
Being given a joint on a starmap of stercographie pro- 
jection, to find its R.A. and Dee. It is suposed that on 
the map are delineated the ares of circles representing 
the meridians and parallels of the sphere. The right 
ascension and declination of the joint called centre of 
projection are also supposed to be given. (2.) The mag. 
of a star being m, what will be this mag. at a distance of 
times greater ’—T. R. 


[48503.]—Eyepieces.—Webb in “Clestinl Objects,” 
. 6, Says Browning’s achromatic eyepicce, Horne and 
ornthwaite’s aplanatic, and the Kellner construction 
(for large fields) are all excellent in their way.” Would 
gomo correspondent kindly explain the construction of 
these eyepieces, and state the advan each possesses, 
In optical text-books, the Hughenian and Ramsden 
combinations are described.—X.Y.Z. 


[48504.]—Roman Candle Stars.—How are these 
mado to stick together?) Mine all crumble up. My 
compo is, neal pers 2; camphor 1; sulphur 1; and 
coloured fire (of whatever kind) 1; moistened with 
turpentine and a little gum.— Gl. EN. 


[48505.)-M. R. Engines.—Wanted the size of 
33, 50, 111, 177, 820—828. . L. F. 


48506. — G. E. R. Engines. Wanted dimensions, 
r of the new engines working the new 
N line trains to and from Doncaster.—J. L. F. 


[48507.]—Sky - Rockets.—I cannot get my sky 
rockets to . The compo. I used was meal 
powder, 64 parts. N 16. S 8. C4. For small size rockets, 
ìs it necessary to have achoke! I have tried both ways. 
Also should there be an inner casc, empty; and if so how 
is it secured ?—G LEN, 


SCRAPS. 


HARDNESS in water implies one in of bicar- 
bouate or sulphate of lime in each gallon of water. 
Each degree of hardness destroys 2t0z. of soap in 
each 100gals. of water used for washing. ft 
water is therefore, commercially, of more value 
than hard water in proportion to the worth of 5oz. 


of soap to each 200gals, for each degree of hard- 
ness. 


Srumrs of trees are often a great and costly 
nuisance to the agriculturist and gardeners. An 
American method of dealing with these troublesome 
blocks is as follows: In the early winter bore a 
hole one or two inches in diameter, according to 
size of the stump, and about Sin. deep; put one 
or two ounces of saltpetre in the hole, and after 
filling with water plug it tight. Next spring unplug 
and pour in a gill of kerosene oil and ignite. The 
stump will smoulder away, without blazing, to the 
extremity of the roots, leaving nothing but ashes. 


ENGLAND imports some 10,000 tons of cork per 
annum, aud the quantity is yearly increasing, not- 
withstanding the introduction of many stop and 
substitutes for corks, such as plugs of w whose 
fibres have been specially softened for the purpose, 
indiarubber, and other materials. 


Dr. Merenre. in the Birmingham Medical 
Review, recommends oil of pe int as an exter- 
nal application for allaying the neuralgic pain so 
often complained of in cases of Herpes zoster. He 
has used it with great relief to the patient even 


85 the eruption was out in a frech, florid condi- 
on. 


CHESS. 
— — 


ALI. Communications for this department must be 
addressed to the Chess Editor, at the office of the 
Exauisu MxchAxic, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCXCV.—By T. B. Rowraxp. 
Plack. 
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W hite. 
White to play and mate in two moves. 


PROBLEM DCCXCVI.—By A. C. PRARSOx. 
From One Hundred Chess Problems.” 
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White. 
White to play and mate in three moves. 


Soluriox To 791. 


White, Plack 

1. Q to 5 1. P to A7 (a) 
2. R to R 5 2. K to KS 
3. Q to Q 6 (ch) 3. Kt to K 3 
4. R mates 

(a) 1. Q to BZ (b) 
2. R to K 5 2. Q to kts 
3. R to Kt 5 (ch) 3. Q takes E (cli) 

4. Q takes Q mate 

(b) 1. Q to Kt 6 (c) 
2. P takes Q 2. Kt to K 3 
3. R takes Kt (ch) 3. P takes R 
4. Q takes P mate 

(c) 1. P to Q or Q to BS 
2. R to R 5 2. G tO KG 
3. R takes Q, &e. 

BoLUTION TO 792. 
White, Nlack, 

1. Q to K R4 1. Either R moves 
2. A to K S or KS 2. K moves 
3. Kt mates 

(a) 1. K moves 
2. K to R 5 2. Anything 
3. Mates 


NOTICES TO CORRESPONDENTS. 


Correct Rolutions to 789 and 790 by Schmucke ”’ ; to 
789 by ** Hazeldean ” ; to 759, 790, 791, 792 by Celsus.” 

J. P. T.—Thanks for corrected versions. 

% HAZEkl bEA X.“ — The problem has only one solution, 
but three variations. 

“Crrsrs."—We would willingly comply with the 
request or our esteeined correspondent if if were in our 
power. 


F. F. B.— Thanks for the address. 


TRE following wine is said to be refreshing and 
strengthening in sickness. Pick ripe grapes from 
the stem, wash them, put them in an enamelled 
iron kettle, and boil; strain the juice, boil this, and 
bottle. When wanted for use dissolve sugar enough 
for one pint of the juice to make it pleasant to the 
taste. Keep the bottles in a cool place. 


ANSWERS TO CORRESPONDENTS. 
— — 
„% All communications should be addressed to the Epitor. 


of the Exouisu Mecianic, 31, Zavistock-sireet, Covent 
Garden, M. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. Pah 


titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters. 


queries, or replies. 4. Letters or queries asking for ad- 
deers of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inscrted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 
„Attention is especially drawn to hint No.4. The 
devoted to letters, queries, and replies is rneant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of lettera to hand u 
apni amay evening, Nov. 1, and unacknowled 
ere :— 


Rev. F. T. SaLmox.—G. R. Miles.—J. Wood.—Moles- 
worth and Son.—J. W. Grimshaw.—E. P. Alexander.— 
R. Lee and Son.—Crossley Bros.—Penzance Scientific 
Exhibition.—D. Benson.—Britannia Co.—H. King 
F. A. Cobbold.—J. W. Queen and Co.—F. A. Johnson. 
-W. Grimshaw.—J. Roberts.—G. Plant and Son.— 
J. B. Peterkin.—C. J. E.—Crass.—Enquirer.—Auld 
Reeckie.—Ohm.—J. Brown, Belfast.—Onward.— Steam 
Engine.—H. G. B.—W. W. W.—Porcupine.—A Fellow 
Workman.—W. H. Richmond.—Angulus.— Devonshire 
Squire.—One Puzzled.—Rydal Mount.—C. J. R., 
nor. -A Constant Subscriber.— B. B.—Hopkin Thomas. 
—J. Wallis. Amateur. — Delta. —8. Cal ton. Jack of 
All Trades.—E.—Orucric Vital. Firer.— W. II. 


W. H. (Coat the wall with coal-tar, or, if that is objected 
to, with Portland cement.) Rx. G. C. B. (There is 
the Brayton hydrocarbon engine, p. 612, No. 624, which 
is, we believe, worked by crude petroleum. We do not 
know of any cngine worked by oline.)—AMATEUB. 

You would like a few hints on watch and clockmaking ! 
We think you will find them if you look through pre- 
vious numbers.)—H. H. Cormack. (No details can be 
uired. The discs revolve close to the glass strips, 
and it is similar to the Holtz, the gap between the two 
strips answering to the window in the Holtz. Eight 
discs about 18in. in dinmeter will make an excellent 
machine, which, protected by an ordinary glass 
will be ready to work at any time.)—C. P. E. S. 
swered last week. Sec p. 256, Vol. XXIX.. an 
471, 529, Vol. XXX.)—Twis. (You will tind 
tions in recent numbers. )—GuNNER. will fin 
about it in Vol. XXIV.)—Jownes. 


pp. 


sulphuric acid, or 
The vessel containing it is 


pom copal in strong alcohol, linseed oil, or turpentine. 
e gum should be crushed small, and the rpirit or tur- 
pentine be heated in a water bath. In the case of the 
oil solvent, the gum should be fused and the oil added 
in a boiling state. )—F. Guapstaxg. (For onk graining. 
sce p. 510, No. 902.)—Tam. (A swindle, from ing 
to end.)—Dratanraman. (Bome instructions on wood- 
engraving will be found on pp. 117, 118, No. 915. We 
know of no good book on the subject.)—W ALTER 
WiLsox. (We cannot think borax would produce the 
effect mentioned.)—Epwarp M. NeExtsox. (You are 
right, but has not the absurd forecast of the 23rd ult. 
been many times equalled, and is it worth while occupy- 
ing space again with the vagaries of the weather pro- 
phets !)—W. A. 


D. a liberal application of par- 
affin.)—Iros Streep. (We think the machine would 
answer all your requirements. It has been illustrated, 
described, is in back numbers.)—Wx. 
Bairsy. (Any of the large towns. Apprenticeship is 
practically mmown.)—H. (You will not de allowed 
to do it. Your cheap st plan is to rent a private wire.) 
JON ATDAN. (The wife, unless the pro is her own 

e extent of 


and ca pg settled on her, is liable to 
the property left her; the second husband is liable to 
the extent of the property he receives with his wife.)— 
TixswitH. (You want some guld-coloured uer, which 
you can bay cheaper than you can 2 ere are, 
1owever, several recipes in back volumes.) —- Mz. J. 
Goaains. (1. Cotton, indiarubber, and several other 
ings. 2. ainly, if she pleases. 3. Several in back 
volumes. 4. Depends very much on the cause. 5. 
Dandelion tea is a favourite remedy.) — Menicvrs. 
(We addreas 
G. M. P. 
diameter suit.. 
under heads Air Pump,” Vacuum Pump.’’)—Qro. 
Wirsos. (No, if there were, it would be generally 
adopted. mething is done to mask it, by adding 
powerful scents, and we have given one or two patents 
for the same in back volumes.)—C. P. E. S. (The fish- 
hooks would need a woodcut. You can find them in 
books on fishing —Cholmondeley Pennell's Modern 
Practical Angler (Warne and Co.), for instance. 2. 
Recipes for dubbin in many back volumes, but as some- 
thing of the kind is wanted now, here is one: Black 
Tosin, zlb.; tallow, jlb.; crude cod or train oil, 1 
uart. Boil until of a suitable consistence. )— Bury Dp- 
The queries are . questions, 
in most textbooks. 1ey are of no practical 
interest.)—W. P. KIA. v. (We do not know. The 
translator took the note from the Comptes Rendus, and 
it is doubtful if full details ” have been published.) 
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T] è E li M r «| made several of them myself, I have found | centred it should be drilled through from 
1) nA 18 EL ante out from po experience some useful | each end, and finished with a hulf-round bit 
AND WORLD OF SCIENCE AND ART. hints; and by explaining them I hope to help | rsin. diameter and then broached out with a 
5 any one who has sufficient courage to com- long taper broach so that a long taper fitting 

FRIDAY, NOVEMBER 10, 1882. mence one. Having all the parts before you, | may be made. As the spindle which fits into 
ee stem A, Fig. 1, will be the first | this hole does not revolve beyond what is 
thing to begin. Let this be filed up to the required for adjustment, there is no necessity 
EPICY CLOIDAL CUTTER. standard size u square, and it 1 per- e to put hardened steel collars in 

I* making an instrument of this character, | fectly true all ways. When this is done it the stem, or to harden the steel spindle. 
it is the best plan to get all the parts should be centered as accurately as possible, When this is so far ready the steel spindle 
together, both castings and forgings, and also land the front part, where the fitting works | which passes throughit must be fitted. Being 
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cither the working drawing oran instrument 
to ccpy. I will endervour to explain as fully 
as possible the best way to proceed. Having 


must be rounded off to fit into a boring a very long bearing, it maybe cleared slightly 
collar, the opposite end being rounded off at | in the centre, as one inch actual bearing at 
the corner also for the same purpose. When! cach endis quite sufficient. It will be observed 
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that it must be long enough to pass through 
tho tungent wheel E at the rear end, and it 
is fitted to this wheel by the end being filed 
hexagon, to correspond with the hole in the 
wheel mado by a drift of thesameshape. The 
end of the spindle is tapped to reccive the 
screw F which hus a lever hole through it. 
The frame B is fixed against the stem A by 
two scrows and two steady-pins, which will be 
one at each corner of the square. The screws 
aud pins must be well fitted to prevent the 

ossilnlity of the frame moving by the work- 
ing of the screw by the winch handle, which 
is required when setting the tigures in differ- 
ent directions. Toadjust the tungent wheel to 
its proper bearing upon the screw, there are 
two screws with countersunk heads, and two 
with round heads, which press against the 
top of the frame, when the other two are 
adjusted to sct the screw. By the pressure of 
mo puir of screws against the other the 
frame is held securely when the screw works 
properly. 

Having got the steel spindle in its place. 
the tangent frame, screw, and wheel, titted, 
wo will proceed with the front plate which 
carries all the work, or nearly so. This plate 
D is Gin. in diameter, and must be very 
carefully chucked by its edge in A, and the 
centro turned out to receive a steel colar 
about jin. diameter. This collar must, of 
course, be hardened and driven in as tightly 
as possible. The hole in the metal should be 
slightly taper. Before hardening the collar 
it is better to make a channel from end to end 
for the oil to pass into. The collar in its 
place, it must be ground out perfectly clean 
and truc: the best material for this purpose 
will be a picce of brass turned to fit it and 
charged with fine cutting emery. If it, the 
collar, is turned out as it should be, true and 
clean, and does not go out much in the pro- 
cess of hardening, it will not require much 
grinding out. l 

To proceed, it must now be fitted on 
to a short steel mandrel, or the stem itself 
willdo. 1 prefer a short one, however, to turn 
the metal upon, which must be now turned 
all over. If well turned it will save a deal of 
time in tlie ultimate finishing of it. I think, 
before proceeding with the front wheel work, 
it will be better to fit on the tangent wheel 
C. Imay here mention that this part is an 
improvement I made in this instrument, 
and it is for the purpose of rendering the tool 
capable of cutting deeper figures than it can 
without it. It will be remembered that when 
describing the rose-cutter, I gave an illus- 
tration of a small drill-stock tor the same 
purpose in the rose-cutter; that same instru- 
ment is applied to the Epicycloidal cutter 
now under consideration, and the tangent 
movemcut I am about to describe is for the 
purpose of moving the cutting tool over the 
same ground slowly, while the drill runs at 
a high speed. I have found it an immense 
udvantuge, and I presume many more have, 
from the numbers that I have added it to. 
to make this articleascompleteas possible. I 
now give u representation of the drill, Fig. 2 
—Fig. 3 being a further improvement in the 
shape of a small eccentric cutter which is 
pluced in the tool-box of the large one, the 
sume way as the drill, Fig. 2, is. 

This little addition I also tind of excellen: 
service in producing a grand variety of 
pattems of a deeply-cut nature. By way of 
example, to show what the eccentric cutter 
does in excess of the drill, we will presume 
that a 3, 4. or -loop figure bas been cut 
with the ordinary fixed tool; by placing the 
eecentre cutter in the tool-box, and setting 
out a alight eccentricity, or I may say what 
amount the operator may faacy. a Series ol 
cides may be cut entirely round the tigure 
by dividing with the tangent screw ot the 
wheel C; it so arranged, it will cut what is 
generally termed the barl-v-corn pattern in 
the completa form of the pattern traced. 
whether it is 4, 5, or 6 loops, or any other 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 920. 


number. I will call attention to the fact that 
this addition would not be used with any 
edvantage where what are called circulating 
patterns are being cut, as the number of 
intersections would detract from its effec- 
tiveness, but for varying the appearance 
of loop figures it is a very valuable addi- 
tion. 

To proceed with the instrument, when the 
tangent wheel is fitted to its place, it can be 
removed and placed on a chuck to be cut; it 
has 120 teeth and is 2}in. diameter. It will 
be scen that a steel piece E, Fig. 4, is fixed 
to the collar of the stem A, Fig. 1, by two 
screws, it Leing first fitted over the square. 
The upper part is extended above the wheel 
sufficiently to admit of the frame that carries 
the screw being fixed to it by the screw, 
the screw being placed in the corner as seen 
for the purpose of its being thrown in and 
out of gear, and it is fixed in either position 
by the mulled head H. The tangent screw 
hus a square on the end on to which a winch- 
handle is fitted when in use. The screws 
and wusher, I and J, are those which hold 
the two curners in the front which carry the 
wheels for reversing the direction of the 
figure cut. The front of these will be seen in 
Fig. 5, I and J. 

We will now proceed with the front part, 
wherein most of the work lies, and the first 
part will be to set out the centres and drill 
the hole into which the steel pin is fitted, 
forming the centre from which the radius is 
obtained from base to under surface of the 
plate. This pin is ł deep; it will be seen that 
upon this is fitted a metal bush, which has 
on it a wheel of 32 tecth at the bottom and 
another of 60 tecth at the top: these wheels 
are permanent and never changed. When 
this pin has been fitted the metal flange A, 
Fig. 5, must be fixed to its place, which it 
is by the two screws and steady-pins seen in 
Fig. 4, marked LL. It must be so fixed 
that it can be turned perfectly true from the 
opposite centre into which the screw B is 
fitted. To turn this properly it will be 
necessary to make a chuck for the purpose. 
I always use a steel one for such a job. 
The front is turned down to fit the hole in 
the large plate, and it is then fixed with a 
nut and washer. When so arranged the 
radius can be turned perfectly true; it is 
quite necessary to secede pill the metal, in 
order to be certain that it always returns 
exactly to the same place. When the arc 
has been turned and surfaced to precisely the 
same depth as the shoulder on the pin, the 
front plate C, Fig, 5, must be fitted to the 
projection on the pin; and when this hole is 
made it must be fitted on to a chuck, the 
sume as the plate, and the radial slot Dcut out 
with a rose-ended cutter, running in a drill- 
spindle; it could, of course, be drilled and 
filed out, but the former is the correct way 
of doing it. When this is done, the milled- 
head sercw E, Fig. 5, is titted, and has a 
loose Washer under the head. This done, 
the radius of the front plate and the support 
A must be both turned together; todo this 
great accuracy must be observed, and the 
steel pin being im its place, a chuck must 
be made for the purpose. It is on this edge 
that the divisions are made for adjusting the 
patterns, When this is turned and got up quite 
smooth the zero line must be made across 
both. We now come to the most particular 
part of the instrument, upon which the 
truth and accuracy of it will depend—that 
is. to turn out the hole to receive a steel 
collar in which the eccentric cutter works. 
To do this there are two ways. First, 
when it is altogether it can be fitted on 
to a chuck by the hole, which is fitted to the 
bearing on the end of the square stem A, 
Fig. I. Perhaps to rough it out this will be 
the best way; but before I consider it 
ready to receive the steel collar, I always 
sce that the instrument is carefully put 
tccethor, and then fit up a block to the 
lathe—a wooden one will do, although we 
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keep one in iron for the purpose—and fix 
the instrument on to it, and tinish out the 
hole with it running on its permanent bear- 
ing, with the slide-rest fixed in front of it. 
This is easily done, and it is, of course, then 
perfectly true. The collar can then be fitted, 
and this must be well done; the least error 
in any part will, when there are so many 
bearings, multiply at every turn. The large 
face can be driven by the overhead motion, 
by the groove turned in its edge. 

In the front of the flange C, Fig. 5, will 
be seen a projection, which is part of the 
same casting, and so made that it is central 
to the axis of the instrument, when the zero 
lines are together. By this I mean that, 
when no radial eccentricity is given, the 
hole turned out is always concentric to the 
axis upon which the whole thing works. 
Into this part is fitted an eccentric cutting- 
frame F, Figs. 1 and 5. This purt is made in 
a precisely similar way to the ordinary 
eccentric cutting-frame, as far as the front 
is concerned; but the hinder part is different, 
inasmuch as it is fitted to the steel collar 
referred to above, and upon the rear end of 
it is fitted a wheel of 40 tecth, this being 
steady-pinned and screwed as firmly as 
possible. I should advise in all cases to turn 
the front of steel collar out to a chamfer, 
a corresponding one of course being left 
on that part of the eccentric cutter that 
fits into it. The wheel of 40, which is 
fixed to the end of it, is connected to the 
wheel of 60 that works upon the steel pin 
or stud B by two change-whecls fitted to an 
extra arbor O, Fig. 5, which slides in the 
small steel radial arm M, Fig. 5. This 
radial arm is fixed wherever it is required, 
according to the whecls used, by the screw 
with a square head and a loose steel washer. 
This screw is marked N, Fig. 5. The centre 
upon which this arm works is the end of the 
stud upon which the flange is fitted; it is 
made to work just freely between the face 
of the flange und the large steel washer 
under the screw B, sufficient adjustment 
being given by the radial slot for any of the 
changes that are effected by the various 
wheels, which are 12 in number—viz, 30, 
32, 34, 36, 38, 40, 42, 44, 46, (2) 48, and 60. 
By these may be obtained looped figures of 
2, 3, 4, 5, and besides the straight line 
and ellipse, many others, up to 80 or 90 
circulating loops. But to return to the 
making of the instrument. When the wheel 
of 40 teeth is fixed, and all the work done 
that is likely to require the use of the centre, 
the front part must be fitted up; and it is 
scarcely nece to say that the screw 
which actuates the tool-box is a multiple 
thread, the movement of which is equal 
to a screw of ten threads to the inch. 
At the suggestion of Mr. Bazley, whose 
excellent work everyone should possess, 
being of great value especially to those 
interested in mechanical pursuits — as 
I say, at this gentleman's suggestion, 
the face of the eccentric cutting-frame was 
divided into tenths; this is a most decided 
improvement, as the settings can be read by 
what may be called inspection, and save @ 
vast deal of twisting and turning of the 
screw—consequently, wear and tear. The 
tool-box is titted to hold the ordinary size 
eccentric cutters—these answering the pur- 
pose in every respect, there is no necessity 
to have an extra 3 or 4 dozen tools when 
purchasing an instrument. The two carriers 
marked I J are for the purpose of reversing 
the direction of the figures. They are fitte 
to a steel stud, and should have bardened 
steel collars. The wheels bave 44 teeth, and 
are made to revolve between the flange on 
the stud and the head of the screw. which 
keeps them in their places. They are fixed 
to the main-plate D, Figs. 1, 4, and 5, by a 
square-headed screw, with a large loose 
washer under the head; and the holes into 
which they go are made sufficiently large to 
admit of the changes being mude without 
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coming in contact with any part of the body 
of the instrument. 


When making the movable arbor which 
carries two whecls, very great care must be 
tuken as to the distance, as the first wheel 
gears into the whecl of 40 teeth, which is 
fixed to the rear of the eccentric cutter, and 
the lower one gears into the 60 wheel on the 
main stud. Having only one change to make 
when adjusting, the instrument is a great 
advantage, and renders this tool less com- 
plicated than the elliptical cutter, in which 
latter instrument, to effect a change, the 
front flange has to be removed, and the 
eceentne cutter taken out, so that the 
wheel which fits on the end of it can 
be replaced by another of different value; 
this, of course, takes time, and is a tedious 
jub. 

We now pass on to the screw and fittings 

by which the flange is actuated. P, Fig. ð, 
shows the bearing into which the plain part 
fits; Risa small gun-metal collar, pinned 
across to hold the screw in its place, and so 
form a bearing between the collar of the 
screw andthe gun-metal; T represents the 
end of the main screw, which is made square 
to take the ordinary key used for the eccen- 
tric cutting-frame ; the bearing, P, is fitted 
into the plate D, Fig. I, and is made to move 
betwecn the two surfaces, a screw being 
fitted to the under-side to jam tightly on the 
end of tho metal-bearing, and so form a 
fitting between it and the shoulder on the 
other side. The object of its being made to 
move is, because the nut U, seen in Figs. 1 
and 5, differs in its actual position when- 
ever the screw is moved to give eccentricity 
to the flange C. 


On the top edge of the flange and the bar 


-= which supports it, will be found the divisions 


for reading off the settings. The divisions 
are engraved upon the bar, and the reading 
line upon the 1 There must be 100 
divisions; which are marked 10, 20, 30, 40, 
and at every five a long line to facilitate the 
reading. The screw which works in the nut 
U is made the same pitch and value as that 
in the eccentric cutter not that its value is 
of any importance, the settings being taken 
from the scale on the bar; the screw is 
merely for the sake of moving the flanges 
from one end to the other. The spanner, 
Fig. 6, is necessary to adjust the various 
square-headed screws where the ordinary 
equare-hole key would not go. The winch 
Bandle, Fig. 7, may be used to adjust the 
flange, but the straight key, Fig. 8, is the 
best for the purpose. The winch handle, 
however, is absolutely necessary when 
turning the tangent-screw F, Fig. 4, to work 
the extra tangent-wheel for cutting deep 
figures, as a continuous motion must be 
griven to the instrument by that means, the 
sinall cutters, Figs. 2 and 3, whichever is 
in use, being driven at high speed with the 
overhead band. With regard to the work- 


ing out of the various patterns to be pro- 


duced by this instrument, I cannot do better 
than advise anyone possessing such a tool to 
study the work by Mr. Bazley, which gives 
an elaborate and casily- understood descrip- 
tion of the capabilitics of the instrument, 
which would occupy too much space in these 
columns, The work is published by Messrs. 
Trübner and Co. 
J. H. Evans. 


THE ACHROMATIC OBJECT - 
GLASS. XI. 


By W. BRAD RHUnv. 
(Continued from page 80.) 
SSUMONG that the first and third lenses 


are convex, and the central one concave, 


wes obtain three equations: first, that of the foci; 


£C Sond, the chromatic variations for the first pair 


of selected rays; thirdly, those of the second 
Pair. 
11 
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By dp we denote the corresponding dispersions 
in each lens for the first selected rays, by d'p 
those for second pair; and as there are threo 
equations, each of the foci may be determined. 

To satisfy the condition of achromaticm, it is 
not necessary that either two or three lenses 
should be placed in contact. When their foci 
ure in a certain proportion, it may exist when 
they aro separated. * This fact may bo utuised in 
comparing the optical properties of various 
glasses. For, if a convex and concave lens can 
be so adjusted, as to be achromatic ata certain 
distance asunder, they furnish the data for 
finding the requisite foci to produce this when 
in contact. The concave lens must have a 
negative focus, not very much greater, but it 
may be less, than that of the convex. 

Therefore, in procceding to determine, experi- 
mentally, the foci requisite for contact achro- 
matism, the lenses may each be ground to the 
same curves—that is—the concave may bo 
formed on the counterpart tool of the convex. 
Their foci will then bo in a suitable proportion 
sor permitting them to achromutise when 
feparated. 

The compound focus of two lenses, separated by 
a distance a is given by the equation— 


Ss 


As before, the chromatic variations must not dig- 
turb the compound focus. Hence our second equa- 
tion“ is :— 

: fi = 1 du 

(Jima) Ja m-t 

It is usual to express tho ratio of crown and 
flint dispersive powers by 3, and onr result in a 
slightly diferent form is— 


And as ô is the proportion of foci for contact 
achromatism: to determine it, adjust tho lenses 
until achromatism is attained, and measure tho 
required separation; then knowing the foci, ô is 
easily computed. 

Conversely, if we know the dispersive ratio, 
we cin find what amount of separation will 
achromatise the lenses of a dialyte objective. 

When there are threo lenses in the construc- 
tion, whereof the second and third are in con- 
tact, the formula is the same as that for tho 
triplet, excepting the variation of the first lens, 
which is a function of f/ (f aht. 

The value of 6 may also be determined in tho 
following manner :— 

Tho dispersion of a lens varies inversely as its 
focus—thit ig, the less the focal length, the 
greater is the dispersion. If s represents the 
relative dispersion of a convex lens when com- 
pared in contact with ‘a flint, for a focal length 
of (f — a), it would bef / (F- a). 

And, since the lenses achromatise when at the 
distance a asunder, this proportion must be 
satisfied -viz:— 

Aa 


(fi = a) : J:: ; 
. (A= a) 
from which, as before :— 
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* To find the chromatic variation of (f—«), we pro- 
el thus: - Lt the dispasive power be denoted by am 
itor shortness), then, instead of 1// we must substiute 


; 1 
1 + m) / J, and we obtain d (=) (1 + m) 
( 1 be! 


tf- ay am J-—a 
a series, we have, excluding powers of M, greater than the 
: 1 _ m'f m* .af 8 
second, d H foal , The first 
term only of this result is used in our example, the second, 
being the square of the dispersive power, must always be 
u very smull onc. 

+ To find a from this equation: By extracting the rost 
we get (fi =a) = + Nin, or a i F V5. JJ, in 
which the upper sign only is adinissiblu, for the separa- 
tion cannot be equal to or greater than 71. Also, it must 
always be greater than (fi — 71), for if not, no real focus 
can be formed, as the concave would be more powerful 
and diverge the rays. 

When there ure three lenses in a combination, the first 
and third of the same crown-glass, the second flint aud 
the second and third in contact of equal and opposite foci, 


— 


Expanding the second part in 


The preceding rules show what relations 
must be satisfied in tho formation of an achro- 
matic compound ; it must now be explained how 
the numerical values for the dispersive powers 
are obtained. 

There exists in the solar spectrum a number of 
dark lines crossing it at irregular intervals, but 
always preserving the same relative distance 
from each other. The most prominent of these 
lines were named alphabetically by Fraunhofer, 
and they still retain this rotation. A well- 
defined line is generally found in or near each of 
the coloured spaces; and in achromatising a com- 
bination, the union of any sclcctcd colours is 
referred to the lines which characterise them. A 
standard is thus obtained, by which the optical 
properties of different substances may be definitely 
compared, Hence the problem of selecting the 
best combination rays is resolved into that of 
finding how two opposing spectra may be 
arranged, so that the greatest number of spectral 
lines shall he coincident. 

The position of the Fraunhofer lines may be 
thus indicated. Commencing with the lower, or 
least refrangible end of the spectrum, we have 
A, B, and Cin the red, D in the yellow, E in 
the green, F in the blue, G in the indigo, and 
H in the violet. They do not intersect each 
coloured space at its point of maximum M 
but generally le below it. Tho most strongly 
illuminating colours are situated in the middlo 
and lower half of the spectrum, so that the lines 
D, E, and F have the most effect on the colour 
of the focal image. They must be, as far as 
possible, united; and although some diffusion 
may exist in the extreme colours, it will not be 
so obtrusive, because it is of much less intensity. 
e By means of the indices for a pair of glasses, it 
may be shown what lines will combine with the 
least dispersion; from which the value of tho 
dispersive ratio may be very nearly ascertained. 
Fraunhofer tabulated the indices for the lines B 
to H for seven kinds of glass. Two of these, 
with the index differences, are :—- 


Crown :— 
B C D E F Gq H 
1°5258—1°52638— 10206 —1 533—1536 — 1 ˙5116—1˙515 
Difference :— 
10 28 H 30 56 49 
Flint :— 


162.6 1˙6275 10006-10873 1°6135—1°6554— 1'666 

Difference: 
19 51 67 62 119 10G - 

Taking the difference between B and H, and 
dividing it by B, we obtain the dispersive power 
for each glass, or, crown, 0393—flint, 0679, 
whose ratio is 578. This is the dispersive ratio 
for the extreme lines Band H. Secondly, find 
the difference between C and G, and divide by C, 
and we have, crown, °02809—tlint, 0478, whose 
ratio is 587. Thirdly, the corresponding num- 
bers for D and F are: crown, 012—flint, 0204, 
ratio 59. These numbers show, that to com- 
bine the different rays requires the crown foci to 
bear to the flint the following proportions :— 


B and H — 578: 1000. 
C and G - 587: 1000. 
D and F — 590: 1000. 


Therefore the crown focus becomes greater as we 
select rays further from the extremes of the 
spectrum; that is, the action of the flint lens is 
increased. It will now be shown which of these 
proportions gives the best correction. 

To compare the action of crown and flint glass, 
spectra of equal length are required. For the 
tirst, taking line B as the starting-point, tho 
positions of the others are according to the 
differences :— 

Crown 0 10 38 72 102 158 207 
BC D E F Q H 
So that the length of spectrum BH thrown out 
by this glass is 207. By taking tho sum of the 
flint differences, the lenzth ef its spectrum is 424; 
and by simple proportion the positions the lines 
would occupy if its length were 207 are: — 
B € D E F G H 
Flint 0 92 34:1 66˙8 97 155 207 
Subtracting these from the crown values, we 


but separated from the first by a distance a, the formula 
is (F focus tirst lens, 7 that of either of the next lenses) :— 


Or, if A and a he the acting semi-apertures of the object- 
glass und correctors, then— 


47 
ea a¹ (10 
This is the ordinary formula for a dialyte. 
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hiva er the fractions 
Vibe mate fiut r quality — 


B CDE F u N 
0 1 4-63 3 0 
This result evidently shows that when B and 
Mares com ined, the colour ia very mu h under- 
corrected, as the (ef diktene are among the 
most iliumranatung mys. 
Porforminy the Ame Oy" rat ions when C and 
G are combined, the numbers are :— 


the following 


B E D E F G H 
Crown!) —-0 -2 = 62 =Y? — 148 — 197 
Flint 94-0- 25 


v2 — 583 — 88:9 — 148 - 200 


Dif. +05 -Ur 2 37 1 32 0 23 
Here it is evident that the inner differences are 
muh reduced, and therefore a better correction 
is secured than in the former. The outer line H 
is overcorsert/d by the flint, that is, it is removed 
beyond the position required by the crown lens. 
When B and H are combined, the differences 
show that the outstanding colour will be yellow 
or greenish yellow, while in the case of C and G, 
the interior fal tint will be green, and the 
exterior pink, re-ulting from intermixture of the 
red and violet. These green and pink or“ wine- 
coloured fringes are considered by Brewster 
and Herschel to mn present the best chromatic cor- 


rection. Hence the dispersive ratio obtained 
from C and G cannot be far from accurate. 


Evidently it gives a slight «rder-correction, as 
the under-combined rays are in excess. Let us 
next trv the effect uf uniting D and F. As before 
we have :— 


B C D E F G H 
Crown .. 38 28 931 84 120-169 
Flint 347 - 25°3 —0 —55°2 = 61123176 


8 

These numbers show that by uniting D and F, 
the correction is carried a little too far, for the 
negative numbers are in excess. The inequalities 


Differences +33 T T7 - U tu5 UU 3 


interfering with its freedom to revolve. The 
bevel wheel referred to above is driven by another 
keyed to a shaft which runs in bearings on 
the side of the main casting or standard, the 
other end of the shaft having a two or three- 
speed pulley, driven by a similar one on the end 
of the anal of the headstock. 

The vertical traverse, although seldom required, 
is effected by another worm and wheel: the 
former is keyed upon the shaft A, and the wheel 
upon the vertical screw D is free to revolve as 
in the previous instance, save when clamped by 
the hand wheel E. A larger hand wheel is keyed 
fast upon this screw, as was shown before in 
Fip. i; 
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of the interior lines have been almost all elimi- f- 


nated, but this has introduced an under-correction 
for the red, and a larger over-correction for the 
blue or violet end of the spectrum. Hence the 
outstanding colour will have this predominating 
tint. 

‘The correction secured by uniting C and G 
can thus be carried a little further without 
detriment to the achromatism; but it must not 
reach that obtained from the union of D and F. 
The dispersed green may be diminished by 
throwing a slight over-correction into the blue 
rvs; but as this entails a positive error from the 
red, it must not be carried too far. 

Wo may conclude, from the preceding results, 
that a dispersive ratio, equal to the mean of those 
computed for C G and DF, will give as near an 
approach to achromatism as can be obtained 
without experiment. 

Tam enabled to give an account of some ex- 

periments made by Prof. Young on the complete- 
ness of the achromatism in two very differently 
constructed object-glasses. The first is of Clark’s 
manufacture, and does not materially differ from 
the English form: the maker of the second is 
not stated; and although it seems a curious com- 
bination, the learned professor says: “ The tele- 
scopo is remarkably excellent in every respect.”’ 
‘This paper is on Zhe Colour Correction of Certain 
Achromatic Objct-Glasses, by Prof. C. A. Young, 
Princeton, New Jersey.“ 


To be continwd. 


THE MILLING MACHINE.—II. 
nie ae method of rendering the 


milling machine self-acting in the longi- 
tudinal and vertical cuts is shown in Fig. 2. It will 
be scen that a small pinion (of gunmetal or malle- 
able iron) is keyed fast to the leading screw of 
the lower slide, which gears with a toothed wheel 
on the shaft A, the latter being free to revolve 
except it be clamped by the hand-wheel B, when 
it partakes of the revolution of A, when driven 
by the worm wheel at its other end. The vertical 
shaft C is suspended to the bracket which carries 
the slides, whilst its lower end passes through a 
box.) wheel (not shown in the sketch), being 
avisat to pevelve with it by a key suding freely 
ao this admits of its 


nthe slot shown on the shaft: 
torur mised and lowered with the table, without 
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A self- acting motion of the transverse slide, 
although it is very rarely necessary, may be 
managed by keying a bevel wheel on the shaft A, 
gearing it into another which shall drive a pinion 
in front of the table-bracket, whilst, to accommo- 
date the gearing to the varying distance of the 
leading screw of the upper slide from the centre, 
a swing frame, carrying intermediate wheels, 
may be affixed to the front of the machine, 
similar to the familiar arrangement adopted in 
screw-cutting lathes. The foregoing description 
will, I hope, be sufficiently clear to enable my 
readers to understand the methods of making 
these useful machines automatic. It now only 
remains to show how work may be fixed to the 
table, and how to make the cutters. To take the 
latter question first, I must premise that a forge, 
a lathe, and if possible, a milling machine, are 
available. The cutter should be forged of good 
cast steel, cut off a thick round bar, and formed 
into a disc by blows delivered endwise of the 
stuff. The greatest care must be taken not to 
overheat the metal, or the cutter will be quite 
useless; no tool requiring to retain its cutting 
edge longer than do these, owing to the difficulty 
of sharpening them’so as to retain their outline 
unimpaired. The hole may be punched whilst 
hot; but it is perhaps preferable to drill the hole 
in the solid forging. It must now be thoroughly 
annealed, after which it is ready for the lathe. 
The hole is to be trued out to the desired size, 
and the forging placed upon an ‘arbor and 
turned to the outline and size required. This 
done, it may be placed between the milling centres 
and the teeth divided and cut by a cutter witha 
rounded tooth—not one that is straight across the 
face, because this would leave a sharp internal 
angle to the tooth which is being formed, and 
which is especially objectionable, inasmuch as 
when the cutter is being hardened, it is very 
liable to crack from these points. The teeth 
thus roughly formed are finished to a cutting 
edge by means of a file. If a milling machine is 
not available for the job, the circumference of 
the cutter-blank must be divided either in the 
lathe or with a pair of dividers, and the teeth 
formed wholly with a file, or if much metal has 
to be removed, it may be roughly chipped away 
with a chisel, and then finished up with a file. 
Take care that the teeth have plenty of clearance, 
so that they do not rub instead of cut; but at the 
same time see that the edges are well supported 
by metal behind, or they will break off when in 
work. It is not always asy to give clearance to 
the tath af acutt-r, esze- ally when it has a 
SN curved We = LN the cost of such 
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cutters is very considerable. The cost of cutters 
is further enhanced by the uncertainty which 
exists, notwithstanding the greatest care and 
knowledge of the stecl, as to whether they are 
going to crack in the hardening, or not. It 
is a good plan to anneal cutters again before 
hardening them, as this reduces the chances of 
their cracking. In hardening, heat to the lowest 
temperature that the steel will fairly harden at 
(this isa matter of previous experiment with a 
piece of the rough steel), and quench in chilled 
water; probably a well-formed cutter is best not 
tempered at all after being hardened; but if 
necessury, do it in a Bunsen burner. i 


W. S. Brown. 
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PRACTICAL NOTES ON PLUMBING.— 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 198.) 


19 the fixing of the tree- pump see Fig. 273. 
A is the bottom-tree which rests upon the 
bottom of the well; the holes shown at A are 
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tho blast-holes leading to the bored part. At C 
is the cone-joint, made water-tight. Upon the 
upper end of the tree, as at E, is fixed the clack 
or lower valve, which in this case is nailed in the 
top part of the bottom tree. The wood-seating 
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or face part of the valve requires to be nicely 
faced true, so that the leather may shut down 
fairly upon its seating, in order to prevent the 
water running back into the bottom. There are 
many different methods of forming these clacks 
or valves; but the one here shown is the oldest 
(known as the bellows-clack ; the name clack is 
taken from the peculiar noise which the bellows- 
clack makes) and is still in use in many parts of 
the West of England. The great objection to 
them is, that whenever the leather is worn out, 
the top part, or tree, has to be lifted—not at alla 
pleasant job todo. When this top is off, simply 
with a cold chisel knock out the clout nails F, 
and take off the clack; but do not damage the 
face or seating of the valve. Next, with a suit- 
able-sized piece of good tanned sole-lcather, 3 in. 
or more in thickness, with all the fleshy part 
ground off, and which is done by rubbing it with 
water upon a piece of sandstone, or other such 
like surface, until the fleshy part is all worn off, 
make the clack as shown at Figs. 274 and 275; 


but before you can do so, you will require the 
lead clack, which is made as follows :— 


Lead Clacks. 


These clacks are cast in a two-sided mould 
(see Fig. 276). C is the clack; rivet is the 
part which holds the clack upon the leather; also 
see rivet, Fig. 274, which illustrates the rivet 
turned over the leather. For a plan of this 
clack see AB, CD, Fig. 275. The method of 
casting these clacks will be readily seen by refer- 
ence to Fig. 276. E and E are the two sides of 
the clack mould placed together, having a clack 
cast therein. 

To cast this clack, make the mould hot, and 
place the sides as shown. Pour in the lead, and 


as soon as it is set turn the clack out, and fill up Wek r, 

the mould again and again until you have the . 7725 =. 
required quantity. Having shown you the clack . e 
mould, I will explain another method of casting , ae 


the lead clack when you have no mould. 

Have a pattern made of wood to the shape and 
size required, with a piece of wood nailed on to 
form a rivet. Press the pattern rivet down- 
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WRINKLES IN LATHE CENTRES 
AND CENTRE REAMERS.* 


FTER all that has been written upon the sub- 
A ject of centring and turning work in lathes, 
there is still much to learn. Substantial progress is 
often hindered, and sometimes prevented, by some 
peculiar notion that may exist in the fossil-like 
mind of a proprietor or superintendent. 

If there is any one thing used in connection with 
| lathes that remains as a relic of barbarism it is the 
| old-fashioned square centre as shown in Fig. 1 of 
the accompanying cuts. Thiscut represents a side 
and end view of a thing erroneously named in the 
i te. i category of tools, which will not cut, but tears its 
wards into some sand, and fill it up with lead. way into the end of a piece of work. Being in most 
Here you get a good clack, withs flat top, instead | instances made of inferior steel on account of the large 
of rounded (as shown at E, Fig. 276). These | quantity of material required to make it, this square 
clacks are the best for drawing the sucker, as | centre is easily and quickly dulled. 
will be hereafter explained. When first made, this centre is usually filed to a 

Having the clack cast, cut the leather to the gauge, which corresponds to the other centres of 
size of your clack seating, and rivet the clack on | n 155 . ba ve 
as shown; then, in the case of the tree-pump, entre Will Ht the other centres. n dunen, the 
Fig. 273, it must be nailed on the seating f ae | workman takes this square centre to a grindstone 

“katar ak the Gothen Ames, watat cate Being and begins to grind it to the same angle as it for- 
ee 9 sas 3, greaL Care beng merly had. This is when his patience is undis- 
taken not to let the rivet be too much spread so | turbed, but after grinding for awhile he gets irrita- 
as to prevent the leather from shutting down fair ble, and in consequence the tapered end of the 
over the whole of the seating. Also, see that the square centre begins to rise and the sharp edges to 
leather is not too large to work up against the | appear. The centre gauge in his pocket is forgotten, 
barrel of the pump. There should be a clear and the edges upon the square centre assume the 
space of gin. all round, except where the nails form shown by the dotted lines a, 6, in Fig. 1. 
come at clout, nails, Fig. 275. | When the work, after being square centred with 


(Zo be continued.) 


By Lewis F. Lyxz, in the American Machini.t. 
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such a tool, is placed upon the centre of the luthe,the 
fit is like the example shown in Fig. 4, where it will 
be seen that the bearing is nearest the point of the 
centre, which is not asit should be. Some mechanics 
advocate the opposite extreme, and make the angles 
of the square centre less acute thanthe other centres, 
so that when a piece of work is centred with it and 
anes upon the centres, the fit will appear like the 

ustration Fig. 6. 

In this instance it will be observed that there is 
only a narrow bearing upon the cèntre at the end 
of the piece of work. Some workmen will lift their 
voices in high and mighty argument, contending 
that the plan followed in Fig. 4 is the better, 
because it will lubricate more speedily, and is less 
liable to wear out of true upon the centre than that 
shown in Fig. 5. Others may be found whose 
opinions upon mechanical matters are equally good, 
who will use the same arguments in favour of the 
latter. I must say that my experience has taught 
me that both are wrong, audasa proof I wiilcallupon 
the dead centre to testify. It is here shown in Fig. 
8. This portrait was taken from life, being a 
truthful picture of a centre used by a workman who 
advocated the use of the plan shown in Fig.5. Much 
of the work done in his lathe was upon steel, such 
as taps, reamers, andother tool work, very little 
care being taken in annealing the steel before cen- 
tring. 

It will be understood without any description how 
this centre could have been so badly chawed ” as 
the shopmen say, by the improper bearing of the 
work upon it. If the principles illustrated in Fig 
4and 5 were carried out in making pillow block 
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drilling the dead centre, as shown, 80 as to form 
an oil-hole reaching to the poiut of the centre, from 
which oil may be freely supplied to the bearing 
surfaces, 

In the old and barbarous way of square-centering 
a shaft in a lathe, the butt cud of a tool shown at 
A, in Fig. 10, was placed in the tool-post and 
pressed against the shaft B, at the same time the 
squere centre was forced in. The pressure of the 
tool being on a line with C D, and at right angles 
to E F, the back of the carriage was lifted slightly, 
as the rough, uneven surface of the shatt came in 
contact with the butt of the tool A. 


and the various bearings upon stcam-engines and 
other machinery of the present day, we would very 
soon hear of a variety of accidents and casualties. 

If I wero to order a set of hardened steel man- 
drels to tit the U.S. Standard ol” lathe centre gauge, 
and they should come to me with centres like either 
Tig. 4 or 5, I would send them back at once with an 
inquiry as to why my order was not executed 
according to directions. 

If maudrels are to remain true without damaging 
the lathe centres, they must fit the centres upon 
which they aretorun, andthey must fit withas great 
accuracy as any other beanng about machinery. 
Such a fit is shown in Fig. 7. 

I have found in practice in railroad and general 
repair ere that the U.S. Standard centre of 60 is 
not generally used, being considered too sharp. In 
turuing taper work in lathes not haviug a special 
taper uttachimcnt, these centres are more quickly 
destroyed in consequence of their sharpuess or the 
acuteness of their angles. On heavy work the 
points are more easily bent or broken than if the 
a were lesa acute. 

once tried centres of different angles upon several 
lathes, to see which would last the longest upon 
general work, and finally adopted an angle of 77°,as 
one that did the bost work. 

Accordingly I had all the'lathe-centres inthe shop 
made to one gauge, 77’, and all centre reamers and 

Square centre; made to the same gauge, after which 
I had little trouble with chawed ” centres. 

The square centres I used, however, were not 
like the one shown in Fig. 1, but were cut out upon 
a milling machine, as shown in Fic. 2. 

Some workmen advocate fluting square centres 
with a round-faced cutter, to reduce the grinding 
surface. It accomplishes this object, but fluting 
does not help the cutting qualities of the edges 
nearest the point. Neither does tluting help the oil 
to get in, or the chips to get away from the point 
where they do the most 2 9 Since the chips 
cannot get out nor the oil get in, the chuwing 
process gocs on uninterruptedly. By cutting out a 
square centre ns shown in Fig. 2, it will be seen 
from the end view that space is allowed for the chips 
to work out and for oil to be frecly applied; but 
such a tool cannot cut—it can only scrape or tear 
off the metal. This style of square centre was 
finally abandoned for the one shown in Fig. 3 with- 
out the drill for general work. I wish to say at 
once that it will uot do to make this tool of poor 
steel. It must be made of the best: otherwise the 
contre shown in Fig. 2 would better be used. 

It will be secen that the tool shown in Fig. 3 has 
seven cutting edges, which number has been found 
to work well in practice, as they cut trecly, but not 
too much 80. A hole was made through the centre 
of Fig. 3, to adimit a twist-drill of a proper diameter 
to suit the class of work to be dove. The twist 
drill was held by a small screw, as shown. This 
tool drills and reams the centre at one operation. 

To use this tool the work has to be held in a steady 
rest, or otherwise supported, and it cannot be made 
to answer the game requirements as this style with- 
‘out the drill, or even that shown in Fig. 2. 

A more simple (probably the simplest) form of a 
tool to accomplish the same purpose, is shown in 
Fig. 9. It consists simply of a round piece of steel, 
either milled or filed in the way to make a drill 
having two diameters, as shown at A, while B 
shows an edge view of the same tool. This tool is 
of more value upon brasswork thau upon iron or 
steel, being very useful in centring: picces of brass 
work held in a chuck. There is ditliculty in using 
this upon wrought iron and stcel, for the reason 
that the small dnll is liable to clog up and twist off. 
Iron and stcel are difficult to cut, hence they require 
a tool to be more frequently ground than brass. 
To give the chips room to escape requires the small 
or drill part to be made light at the point of the 
countersink. 

The centre reamer shown in Fig. 12 is an excellent 
tool, the advantages of which have been stated 
before. There is one additional point, however, 
that may be mentioned in favour of this excellent 
tool. It in this: Cutting off one side less than halt 
the diameter as shown in this illustration, and 
leaving the cutting edge at an angle and not 
parallel with the centre linc insure a smooth, true 
centre. For this reason it may be used with safety 
in centring heavy work ; whereas, it precisely half 
the diamcter were cut away, leaving the cutting 
edge on a line and parallel with the centre, it woul 
be Ji deal more liable to chatter upon heavy 
work. 

Such a reamer as the one last mentioned works 
satistactorily upou light or special work ; the same 
is true of the standurd centre of 60°. The reamer 
here shown when made of the best steel will last 
for a long time, and when worn out may be thrown 
away without sustaining any net loss. 

For lubricating the centres of all lathes above 
16in. swing, I have found the wrinkle shown in 
Fig. 6 to work well. In turning off a pair of 
driving wheels and other heavy work. I have been 
at tunes very much annoyed by the centre becoming 
dry, so that the Jathe had to be stopped aud the Ei 


centre slacked oft for oiling. ? Condensed froma series of Cuator Lectures delivered 
These difticulties may be successfully met by ' before the Soucty of Arts. 


a workman to waste his time for hours in trying to 
get a large shaft to run true without success. 

To accurately centre a piece of work iu a lathe. 
the rest pressing against the work must be as firm 


should project beyo 


the pressure to the work at an angle of about 45°, 


applied, as in Fig. 10, would cause the carriage 
to be Lifted at the back. 

In takiug a finishing cut with water and a broad 
nose tool, the writer noticed upon a certain lathe 


distance, then suddenly dig into the shaft that was 
being turned. An examination revealed the fact 
thet the pressure upon the tool tipped the carriage 
go that the back part, instead of resting upon the 
shears, bore hard upon the gib on the under side ot 
the shears. When the tool reacheda soft spot in 
the iron, the back of the curriuge would drop and 
cause the tool te dig in. Upon such a lathe as the 
one described, the tool should be set so thut the 
cutting edge will not be above the centre. 

lt may She found necessary to place additional 
weight upon the back part of the carriage to keep 
it down firmly in doing certain kinds of work. In 
well regulated shops all work to be turned is made 
as struight as possible by the eve of the blacksmith, 
so that it is entirely sate to drill and ream the cen- 
tres; then what little straightening may be found 
necessary should be done before squaring up the 
ends. 

Much stress is put by some workmen upon the 
impropriety of drilling and reaming the centres in 
work us it comes from the blacksmith’s shop; but 
I am persuaded that such apprehensions have no 
special relation to the true cause of the difficulties 
expericoced, The material should be made as 
straight as possible before it is placed in the lathe ; 
then there will be no trouble; but if material is 
taken promuscuously from the blacksmith's shop. 
drilled and centred, I can then readily understand 
why trouble could occur. 

All shops should have a centring machiue, which 
they cau either buy or make at a nominal cost, but 
one should be obtuined somehow. Such a machine 
can be purchased having a centring chuck und a 
drilling device, which would very soon pay for 
itself and a profit beside. 

Centring rough work in a lathe should never be 
done when it cun possibly be avoided. All material 
should be annealed and made fit for working; other- 
wise the cutting tools wiil be destroyed by the hard 
scales upon the surface. Unless these scales are 
removed, stuncard guuges and tools are of little 
consequence. 


EYIRAULIC MACHINERT.— VII.“ 
By Prof. Perry. 
(Continucd from page 199.) 


T is usual to assume that the radial velocity of 
| the water through the wheel is one-eighth of that 
due to the total fall, Dividing this into the number 
of cubic feet of water flowing, you know the total 
tancential arca of the space between the vanes 
everywhere in the wheel, assuming that it is the 
same everywhere, which it usually is. It is 
usual to take the inner radius of wheel equal to the 
depth of these passages in the wheel. so that both 
these dimensions are now fixed. The outer radius is 
generally twice the inner one, and we have already 
calculuted the tangential velocity of the outside, 
so the number of revolutions per minute may be 
calculated. The horse-power given out is usually 
taken 10 be less than three-fourths of the true 
horse-power of the water. Thus, by rules, partly 


Under such circumstances, the writer has known 


as possible, and the spindle holding the dead centre 

110 the tail-stock as little as can 
be allowed, to insure greater stiffness. Another 
and most essential point to be observed is to apply 


or in direction of the line I J, in Fig. 11, G, H 
representing the horizontal line from which the 
angle is to be taken. It will be perceived from the 
illustration that the revolving shaft cannot by any 
possible means lift the carriage, but will rather 
press it tirmly upon the shears. In many lathes 
buit at the present time the front of the carriage 
overhangs to such an extent that, together with 
overhangiug of the weight upon the apron, there is 
a force sufiicient to lift the back part of the carriage 
from the shears. In almost all lathes a pressure 


that the tool would cut very nicely for a short 


due to practical experience and partly due to 
imperfect theory, we are able to fix all the 
dimensions of a turbine of the kind I have been 
describing. 

I think that by entering thus fully into the theory 
and construction of the turbine, with which Iam, 
myself, practically acquainted, I can dispense with 
with giving a catalogue of the coustructious of tur- 
bines generally. This turbine is said to be one of 
“inward radiul flow.” You see that, for a given 
quantity of water flowing, it can be made hydaulic- 
ally perfect, that is, by proper construction of these 
guide-blades there is no necessary loss of energy, 
any more than in the whirlpool-chamber of Thoin- 
son’s centrifugal pump. Water need not flo w 
from any one place here to any other where there 
is necessarily, from the shape of the stream lines, 
a difference in the amount of total cuergy per 
pound of water. ; 

You see that in the same manner we could dis- 
cuss the action of water in the unsteady ‘ outward 
radial flow turbines,” and, again, in the axial - flow 
turbines of Fourneyron and others. The principle 
of your stream of acrobats jumping on aud off a 
merry-go-round, will in every case tell you how 
much energy the water gives to the wheel of a 
turbine, whatever may be the nature of the flow. 
In the same way, also, we consider the construction 
of the floats of undershot water-whceels, and all 
other wheels on which the water acta impulsively ; 
that is, the water possessing only a portion of its 
store in the shape of pressure or potential energy; 
much of its energy being kinetic when it is entering 
the vanes. 8 

When the available fall is very great, it is not 
advisable to use a turbine water- wheel. In the 
turbine, as you saw, there is at least cne part of 
the arrangement in which about half the total store 
of cnergy isin the shape of kinetic energy, and 
when the energy is in the shape of kinetic energy, 
there isa great waste by friction. ‘The waste 1s 
proportional to the kinetic encrgy—that is, to the 
total energy, and hence turbines are at least not 
more economical on high falls than on low ones. 

Now, a water pressure engine may be regarded 
as the inverse of a reciprocating pump. If we 
neglect the shocks which are always due to imper- 
fect construction, when a water pressure engine 
works at a certain speed, the loss of energy by 
friction in the envine is the same on high and low 
falls, and hence there is a very much greater 
efticiency on high falls. We employ water pressure 
cugines, therefore, on high falls instead of turbines. 

You must remember, however, that in water 
pressure engines, as in pumps, Kinetic ener sy 
produced anywhere isalinost immediately altogether 
wasted. Twechlell's punching-machines are almost. 
the only examples in which even a sinall part of the 
kinetic energy is converted again into pressure 
energy. 

I showed you in my first lecture, that water- 
pressure engines, moving slowly, can be made very 
economical; and I mean presently to show you 
how easily we can work pressure-engines from 4 
steam-engine at u considerable distance. But there 
would be great digiculty introduced if, every tume 
I stopped my water-engine, whether it was part of 
a crane or a capstan, or a riveting-machine, or a 
punching-machine, or a hoist, my pumps were 
compelled to stop, and therefore my steum-eugine. 
I want my steam-engine to work continuously, 
storing energy in tho shape of pressure or potential 
energy in water, so that I may draw on this store 
intermittently. It is seldom that the energy 13 
stored as the potential energy of water mised to & 
tank. The usual arrangement for storage is called 
an accumulator, in which there is a rum carrying A 
heavy weight: every pound of water taken from 
this press possesses a store of pressure energy, 
which you know how to calculate. The pressure 
here is the total weight of the ram andaccumulator, 
divided by the cross-section of the ram in square 
inches, and every pound of water leaving the 
accumulator possesses a store of pressure energy. 
It may also possess potential energy, due to the 
accumulator being above the mouth of the dis- 
charge-pipo of the water-pressure engine. For the 
working of cranes, a pressuro of 7U0Ulb. per square 
inch is usual. This means that each pound of 
water has 700 x 2:4, or 1,610 ,foot-pounds of energy, 
or as much as if it came from a cistern 1,010ft. 
high. Instead of coming from such a high cistern, 
however, it has come trom the accumulator, on 
which the load on the ram is 70,000 lb., the ram 
having a cross-section of 100 square inches. If this 
ram cup be lifted 20ft. high, before the self-acting 
mechanism shuts off supply from the steam-engine 
pumps, it is capable of receiving a totul store of 
70.000 x 20, or 1,400,000 foot-pounds ; the store of 
one Faure’s Electric Accumulator; enough chery 
to drive a machine requiring one-horse power for 
42 minutes. 

As an illustration of the small amount of loss 
of energy in this form of storage, I quote from 
Mr. Tweddell, when using an ordinary accumu- 
lator with a Fin. ram, 12tt. stroke. When being 
charged, the pressure was 1,250 pounds per square 
iuch, and when being discharged Sa ae Was 
1,225 pounds per square inch. So that, in each 
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case, friction is overcome with a pressure of 123 
pounds per square inch, or one per cent. of the 
energy is wasted in friction in charging or dis- 
charging. In fact 98 per cent. of the energy 
given to such an accumulator is given out again. 

am sorry to state, however, that other expencuced 
men state the loss at 20 to 30 per cent., although 
I know of no recent figures derived from actual 
5 Wluch make the loss so great as 


If we want our water to have a greater pressure, 
we can cither increase our lifted weight or 
diminish the section of our ram. There is a limit, 
however, beyond which it is unadvisable to lessen 
the size of the ram when a great weight is being 
carned, and this is specially the case when the 
accumulator hus to be shifted in position. 

The common construction of water - pressure 
engines will be readily understood, if you under- 
stand the construction of the steam-engine. He- 
member, however, that the velocity of water ought 
never to be great in the engine or pipes. Wire- 
drawing leads to serious loss by friction in the 
steam-engine; it is far more serious in water-pres- 
sure engines. In' these, the valves ought to be 
quite open, giving a very large passage for water 
to flow through almost immediately. Remember 
that all frictional losses are made much greater by 

uick motion, aud by reversals of motion, and hence 

at it is very important to have a long stroke of 
piston or pest: Lastly, remember that, although 
there ought to be no waste space between steam- 
iston and cylinder, at the end of the stroke (very 
ttle clearance), this is of almost no importance in 
water-pressure engines, because of the mcompres- 
sibility of water. 

What, now, are the conditions under which trans- 
mission of powder by hydraulic action is most suit- 
able? 

Ist. Intermittent action, because the accumu- 
lator is so nearly perfect, giving out energy simply 
in proportion to the quautity of water used, and 
yet allowing an engine of smull power to be storing 
continually’. 

2nd. Action requiring not a very great quantity 
of power. 

érd. Action of a comparatively slow kind, the 
water never being allowed to flow so fast, thut its 
store of kinetic energy is great, since the kinetic 
energy is nearly ull wasted. Slow action with con- 
siderable force. 

Ath. Action which is greatly continuous in one 
direction, not requiring much stoppage or reversal 
of the water motion. 


You will see from this that the conditions re- 
quired in pressing machinery, cranes, hoists, and 
litts are better satistied by hydraulic transmission 
of power, than they can be by any other method 
of power transmission which is known to us. You 
arc aware of the fact that pressing machinery can 
be made to act ina very efticicut manner by the 
agency of water. 

It is unfortunate that, in modern hydraulic cranes, 
there has not been much attempt at improvement 
on the original form of Sir. Wm. Armstrong. 
Whatever defect there is, lies in the use of ch:ins 
pasaing over numerous sheaves, giving rise to a 
great umount of friction. Cranes require so little 
horse-power to work them, however, that mere 
economy of coal is barely worth considering, and 
the msk of accident, which might be done away 
with very greatly by direct hydraulic action, is not 
inportant either. 

Vail all know the conditions required in an 
ordinary hotel or chambers hoist; those conditious 
are ubsolutely the same for warchouse hoists, 
because a hoist which carries goods occasionally 
carries men in charge of these goods. Long ago, 1 
had some desiguing and carrying out of mill hoists, 
in which the cage was lifted by u rope passing over 
an elevated pulley, driven trom the main shafting 
of the mill, and stopped at any point of ascent or 
descent by automatic disengaging apparatus which 
also braked the pulley. The cage was balanced by 
counter-weizhts, as a window is balanced. Our 
greatest trouble was in the arrangemcut of safety 
apparatus, which would stop the cage in falling 
should the rope break. Now it is well-known thut 
such safety apparatus can never be thoroughly de- 
vended upon, however ingenious its design may be, 

cause the ordinary working of the hoist does not 
keep the safety apparatus in action ; immunity from 
accidents causes it to be neglected, and when an 
accident does happen, it wou’t work. 

There is nothing so safe asa hoist whose 
rapid motion is resisted by a considerable amount 
of friction. But, unfortunately, if the friction 
is that of solids on one another, there is as much 
frictional resistance to the ordinary working of the 
hoist, as there is when an accident occurs, and 
hence assurance of safety by friction means tre- 
mendous loss of power at all times. 

Now, you remember that the frictional resistance 
of water was of quito a different kind. There i 
almost no resistance to the flow of water, if the 
How is slow. There is only a moderate loss of 
power in the ordinary use of a hydraulic hoist ; but 
the motion cannot become too rapid for safety, for 


the frictional resistance is exceedingly great at 
high speeds, A hydraulic hoist, then, can be made 
perfectly safe without the use of ingenious 
mechanism. 

(To be continued.) 


THE SENSES OF BEES. 


AST week Sir John Lubbock read to the mom- 
p bers of the Linuean Society an aceouut of his 
further observations on the habits of insects made 
during the past year. The two queen ante which 
have lived with him since 1874, and which are 
now, therefore, no less than eight years old, are 
still alive and laid eggs last summer as usual. His 
oldest workers are seven years old. Dr. Muller, in 
a recent review, had courteously critised his experi- 
ments on the colour-sense of bees: but Sir John 
Lubbock pointed out that he had anticipated the 
objections suggested by Dr. Muller, and had 
guarded against the supposed source of error. Tho 
ifference was, moreover, not one of principle, nor 
does Dr. Müller question the main conclusions 
arrived at or doubt the preference of bees for blue, 
which, indeed, is strongly indicated by his own 
observations on flowers, Sir John also recorded 
some further experiments with reference to the 
power of hearing. Some bees were trained to 
come to honey which was placed on a musical 
box on the lawn close toa window. The musical 
box was kept going for several hours a day fora 
fortnight. It was then brought into the houso 
and placed out of sight, but at the open 
window, aud only about seven yards from 
where it had been before. The bees, however, 
did not find the honey, though when it was 
once shown them they came to it readily enough. 
Other experiments with a microphone were 
without results. Everyone knows thit bees when 
swarning are popularly, and have been ever since 
the time of Aristotle, supposed to be influenced by 
clanging kettles, &e. Experienced apiansts are now 
disposed to doubt whether the noise las really any 
effect ; but Sir John suggests that even if it bus, 
with reference to which he expressed no opinion, it 
is possible that what the bees hear are not the 
loud, low sounds, but the higher overtones at the 
verge of or beyond our range of hearing. As 
regards the industry of wasps, he tim: N a bee and a 
wusp, for each of which he provided a store of 
honey, and he found that the wasp began carlier 
in the morning (at four a. m.), and worked on luter 
in the day. Ho did not, however, quote this as 
proving greater industry on the part of tho 
wasp, as it might be that they are less sensitivo 
to cold. Moreover, though the bee’s proboscis is 
admirably adapted to extruct honey from tubular 
flowers. when the honey is exposed, as in this case, 
the wasp appears able to swallow it more rapidly. 
This particular wasp began work at four m the 
morning, and went on without avy rest or uiternus- 
sion tilla quarter to eight in the evening, during 
which time she paid Sir John 116 visits. 


THE STRUCTURE OF BIRDS. 


N opening his winter course of lectures, Professor 
Ewart last week gave the studeuts of the 
uatural history class an account of the structure of 
birds. After expluining the main features of dif- 
ference between the flying and the running birds at 
resent existing, he went on to ny that the running 
irds of the tertiary pened had a much wider dis- 
tribution than the sume class had now. Among the 
flying forns there were a number which could not 
fly; and the flightlessness was always aceompanicd 
with modifications of the limbs and the sternum, and 
those modifications so mimicked the form of those 
structures in the running birds that some zoolomate 
believed that all the running birds were only modi- 
fied flying birds. Inthe Eocene beds was tound the 
remarkable odontopteryx, which had peenliar bony 
projections, not true tecth, along both juws. The 
chalk beds showed a great abundance of flying 
reptiles, and while those beds were being deposited 
there were a large number of aquatic birds, some of 
which were highly specialised, closely resembling 
our flying hirds, while others more reserabled our 
running birds. The ichthyornis of the chalk period 
had true teeth, and the vertebre were like those of 
fish. The hesperomus, a running bird. had merely 
rudimentary wings, while the posterior iimbs were 
enormously developed. It had well developed teeth, 
which, however, instead of growing from sockets, 
were set in a narrow continuous groove, as in Some of 
the extinct saurmns. ‘The brain was like that of a 
lizard, and the vertebra like those of ordinary birds. 
The rocks of the Jurassic period presented enor- 
mous flying reptiles, along with remains of birds 
allied to ostriches, but which had teeth and tish-Like 
vertebre. The archaxopteryx seemed to have hada 
more or less complete covering of feathers, and it 
hed true teeth and flsh-like vertebre. It was an 
exceedingly generalised form, closely resembling 
some of the American jurassic dinosaurs. Appa- 
rently sume of the smaller dinosaurs were arboreal 


in habit, and probably differed from archæopteryx 
in that they hud no feathers. It might be inferred 
that archwopteryx was descended from a still more 
primitive creature, which, besides being the ancestor 
of archwopteryx and the birds, was also the ancestor 
of the dinosaurian reptiles. 


SCIENTIFIC NEWS. 


— — 


T* great comet, which can only be definitely 
distinguished, for the present at least. as b, 
1882, continues to create much interest in astro- 
nomical circles. Added to the difference in the 
orbits ascribed to it by rival calculators, we have 
now some doubt asto who first saw it, though it 
appears certain that M. Cruls was the first to 
announce it. Dr, Baring Gould, of Cordoba, 
says it was discovered thero five days previous to 
the date given by M. Cruls (Sept. 11), and Mr. 
Ellery, of the Melbourne 5 says it 
was found there on the 7th of September, a day 
before Mr. Finlay noticed it at the Cape. 
Dr. Schmidt's observations of a cometary body u 
short distance from the great comet, suggest a 
previous connection of the two bodies by the 
similarity in the arrangement of the clements. 
Our correspondent * H. O'B.““ informs us that 
a letter has been received from a friend at Port. 
Elizabeth, S. Africa, who writes on Oct 6:— 
“ Comet maguificent; head double; may divide.” 
It was Oct. Y, we believe, that Dr. Schmidt dis- 
covered the cometary body, which, it has been 
suggested, formed a portion of tho grcat comet. 


We have received several sketches, of which we 
aro unable to make use, mainly because the 
arrived too late, but also because it is very difi- 
cult to impart a correct idea of tho appearance of 
the comet by means of a woodblock printed at a 
rapid rate. Mr. B. J. Hopkins observed the 
comet on the öth inst. at 5 a.m., the tail being 
then distinctly divided by a dark rift for two- 
thirds of its length from the nucleus. Later on 
the samo morning, the nucleus was observed in u 
in. refractor to be of yellowish- white colour, 
oval in shape, with the major axis in the direc- 
tion of the tail. Mr. Bottone also sends us a 


sketch, showing the S. E. portion of the sky as it 
appeared at 4 a.m. on the 6th inst., viewod from 


Carshalton, the waning moon being about due 
east, and the comet about 24° above the horizon, 
with a tail extending to 45°. For some weeks past 
tho comet has been well scen by early-risers on 
clear mornings, though lately the moonlight has 
obscured its brilliance. It should be looked for 
now in the S. S. E., the complete absence of moon- 
light at the end of the week rendering it à con- 
spicuous object where a clear vicw of the horizon 
can be obtained. 


The most important astronomical ovent in 1883 
is the total eclipse of the Sun on May 6, which 
at some points on the central line will last for 
nearly six minutes. Unfortunately this line runs 
cntirely over the South Pacilic, and touches land 
only in a small coral island in 100° 25 W. long. 
9 47'S. lat. 

The death is announced of Professor J'almieri, 
the distinguished physicist and student of 
seismology, whose observatory on Vesuvius 1s 
tamous throughout the civilised world. 


With reference to Count Du Moncel's opinion 
as to the invention of the microphone (see p. 
133), we have a note from Mr. Berliner in which 
he points out that the microphone is nothing but 
a contact transmitter, and one of the worst kind. 
Mr. Berliner sends us some extracts trom articles 
written in 1880, and an official note from the 
records of the Patent Office of the United States. 
From that it appears his caveat was filed April 
14th, 1877, and the otfice has allowed him to 
insert a clause defining his right as the inventor 
of the contact telephone, which principle forms 
the basis of many devices now called microphones. 
We have not space to publish tho extracta sent 
us by Mr. Berliner; but the date of his caveut 
apparently gives him the priority, which has 
been recognised in an official manner by the 
United States Patent Office. 


A pamphlet describing the formation and use 
of M. de Kabath’s clectrie accumulators has been 
issued in English, and is supplied by Messrs. 
Dawson and Sons. We have bricfly deseribed 
the accumulator, which is claimed to offer fifteen 
times the surface for the samo weight as the 
Planté. That is accomplished by the uso of thin 
plates of corrugated lead. 
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LETTERS TO THE EDITOR. 


— . — 


Lecturing recently at Edinburgh, Professor 
Feming Jenkin süd the popular mind sup- 
ased that electricity would supersede steam + but 
what had taken place was that engines were 
employed to produce electricity, and electricity 
attorded us the best means yet discovered for 
distributing power. 


free tension in the Daniell is greater, the more 
dilute the copper-sulphate solution; whereas, 
with weaker acids, the electromotive force de- 
creases with increasing dilution. A Danie 
clement, with earthenware cell, has quite a dif- 
ferent glectromotive force from the normal elo- 
ment. ‘The constancy of the element was 80 
considerable that in six hours there was no peT- 
ceptible alteration, and only after 20 hours there 
appeared n decrease of 0°6 per cent. 


At the meeting of the Berlin Flectrotechnical 
Socicty, on 24th ult., Dr. Stephan gave, an 
address on tho progress of electricity, stating, 
inter alia, that in Germany alone, from May to 
October, 190 patents relating to that branch had 
been taken out ; also that telephone-systcms are 
now at work in 18 German towns, with 3,788 
subscribers. Herr ven Alteneck reported on 
illumination of Kochstrasst with incandescent 
lamps, and of Leipzigerstrasse with arc lamps. 
The future of itlumination (he is of opinion) will 
consist in a combination of the two systems. 


[ We do not hold ourselves responsible for the opinions OF 
our correspondents, T'he Editor respectfully requests that all 
communications should be drawn Up as briejiy us possible.) 


Al communications should be. addressed to the Eoitor of 
the ENGLISH MrCUANIC, 31, Tavistoch-streely Cuvent-garden, 
W.C. 

An Cheques and Posteoffice Orders to be made payable to 
J. PAssMORE Evwakpbs. 


The International Electrical Conference has 
adjourned until the first Monday in October, 
1883. without settling anything. Several resolu- 
tions were passed, and an endeavour is to be 
made to procure a larger attendance of repre- 
sentatives next year- 


+> In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige bY 
mentioning the number Of the Letter, as well as the page om 


which it appears. 


41 would have everyone write what he knows, and as 
much as he knows, but no more, and that not 1D this 


\ossrs. Hedley have promised to send the 
famous locomotive constructed by William 
Hedley, ofthe W ylam colliery, to the Edinburgh 
Muscum of Science and Art, where Prof. 1. C. 
Archor will find it a suitable resting-place. 
This engine is believed to be the first locomotive 
that worked successiully. 


nature of such a person OF such & fountain, that as to 
other things. knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his. 
will undertake to write the whole body of physicks ; 3 vice 
from whence gmat inconveniences derive their original.” 


— Monta 


Some valuable experiments have been lately 
made by MM. Deherain and Maquenne with a 
view to clucidating the phenomenon of reduction 
of nitrates in the soil. In a first series they 
arrive at these conclusions :—(1) Nitrates. in being 
reduced in arable soil, liberate, under certain 
conditions, protoxide of nitrogen. (2 The re- 


The first volume of a new work on electricity, 
by Herr G. Wiedemann, has appeared. It is 
entitled“ Die Lehre von der Electricität.“ 

It must be hard for the people of Newark and 
Jersey City to take a cheerful view of their 
water-supply- A tew months since, attention 
was called to the fact that not only was the 
whole of the sewage of Paterson and several other 
towns carricd down by the river 5 yut that much of 
the sewage of Newark itself was carried back at 


20702 II suBJOIN 2 table for purposes of com- 
parison, of three (lemeuts of the comets of 1683, 
1813, 1880, and 1882 respectively, which approach 
the sun very pearly. 

The perihelion distance differs considerably in all 
four, although always small, From the nature 9 
the case considered, that element is probably 
difficult of accurate determination, and the period 
would be still more 80, 


. e } > 
duction of nitrates occurs only m arable soils 


omtaining large proportions of organic matters. 
(3) We have not observed this reduction except 
when the atmosphicre of the soil was absolutely 
free from oxygen. In a further scrics the authors 


have proved that a soil loses the property of re- | cach ood tide to the“ intake“ of the waterworks. 1083 1813 1880 1882 
ducing nitrates when it has been heated; also Next, a beneficent paper-maker was found some- o ox: 3 0 o 

when it has been aubmitted to vapours of chloro- | where UP the stream, who said he discharged L 53 817 46 as 
form: and that soils which have lost the reducing into the river 80 much carbolic acid from the pd 173 a 15 333 347 


property through heat reduce anew when they 
have had a little normal carth added to them. 
(‘These researches have been described to the Paris 
Academy.) 

Lxcellent coal has been recently found near 
Sou Sanda, in the province of Algiers. Its 
Tuminous power and yield of gas were found, at 
least, equal, if not superior, to those of the best 
French and English coals. The yield of coke 
varied between 62 and 66 per cent. of the coal 
employed. The coal is found in conjunction 
with extensive beds of fine white sand, which 
might be utilised for manufacture of the finest 
wlan. lf, as there is reason to hope. the coal 
should preve to be in such quantity as to be ex- 
ploited economically, Algeria would be furnishes 
with advantageous means of working her nume- 
roua OTUs, and of manufacture of glass and 
eryrtal, &c. 


waste of his mill that it noutralised the sewage 
from the cities above, and made the water „more 
healthful and pleasant than it would otherwise be.“ 
Not long after, this wholesome compound receive 

an additional flavour by breakage of a coal-oil 
pipe line. causing the river to be covered with 
oil to a considerable depth; and recently, just 
after the Mary mins had filled the channel to 
overflowing, it was discovered that u ton O 
arsenic had been washed away by the flood in a 
euburb of Newark, and carried into & tributary of 
the Passie. . s this last would furnish a fata 

dose for six millions of people, it is not surprising 
that drinkers ot Passaic water were alarmed until 
it wis aseertained that the second river into 
which the poison eseaped joined the Passaic a 
a little below the Newark Vaterworks, and the 
current of the Passaic was so Strong, owing to the 
flood, that there was little danger of its being re- 
versed by the tide. 

The project of a coal exhibition in Milan, at 
which various firing and stenm-producing ar- 
rangements should be shown, was started soon 
after the opening of the Saint Gothard Railway. 
It is being taken UP with zeal, and will probably 
pe realised in the autumn of next year. It is 
anticipated that all the coal products of Europe 
will be exhibited, and a one-sided character of 
exhibition will be guarded against. 


I have written the nearest degree. 

We may probably read for the comet of 1683, 
353° as the longitude of ascending pode. It does 
pot appear possible, oF, at all events probable, that 
any two of these four comets are absolutely 
identical. It would appear, perhaps, more likely 
that they are each distinct concentrated portions of 
ope common meteor stream, which have had their 
elements differently disturbed by passage through 
the solar surroundings. If the sun were en- 
compassed by anything like a regular medium, no 
chanze of the plune of orbit or perihelion 
longitude could take place. But if this 
medium be irregular in its character, the 
disturbance before and after perihelion passage 
wight be unsymmetrical, which might be further 


increased by changes in the shape ot the body 
which must almost certainly take place), then the 
perihelion longitude would change. “he medium 
might even be 50 irregular in connection with the 
shape of nucleus, that an impulse might be given 
out of the plane of the orbit. 

In any case, as We suppose the period to be much 
diminished during the passage through perihelion. 
this circumstance, combined with & possible 
symmetry of changes before. and after perihelion, 
would really give rise to different orbits, and if in 
determining the orbit, observations were combined 
taken before and after perihelion, a true orbit coul 
not be expected. It is the orbit after 1 of 
comet of 1880 which would have to be compare 
with the orbit of the 1882 comet, as it was before 

„erihelion, or, indeed, any close approach to the 
denser portions of the solar atmosphere. 

So that discrepancies must be expected in the case 
of comet orbits which approach the sun 80 pearly. 
I should not be surprised if many comets’ orbits were 
fonnd to have more than one meteor aggregation, 
whose number might not be the same ut iferent 
times. II all had gone well with Biela we should 
have had at leant three aggregations moving in tha 
orhit—namely. tho two portions iuto whieh the 
largest aggregation divided, aud the portion seen 
by Mr. Pozzo at the time of the earth’s Passage 
through Bielu's node. 

With regard to the comet of the present year, I 
nm afraid we must give up all hopes of that comet 
having the honour to be the humble means of 
destroying Our tight little world at least this year, 
aud if not this year, never. because I believe, 
according to the Great Pyramid, after the preseut 
year there will be an end of everything. CE 

C. E. 


At u recent mecting of the Buda-Pesth Society 
of Natural Science, Prof. Than (a member of the 
committee appointed to investigate theatre fires) 
spoke on the danger of ordinary Cas. and the 
means of reducing it. From experiments, he 
was of opinion that gas was not dangerous 80 
long us it cecupies less than 5 per cent. ot a given 
gpace 5 between 5 and 12 per cent. it begins to 
he igmitable. and at 29 peT cent. the danger of 
explosion is present in high degree. He has 
improved Anselm’s apparatus (which, acting on 
the principle of diffusion, causes an electric bell 
to ring as scon as 4 certain quantity of gas in 
present), 80 that even $ Per cent. of escaped gas 
pases loud ringing. Another ingenious ar- 
rangement shows the actual percentage quantity 
ot esea ped gis, while a control-manomet Tr. which 
Prot. Than has used several years in his labom- 
tory, TEY oals the place of escape of the gas. 


Wonder is often expressed at the transport of 
huge stone blocks in ancient times, and it is, 
perhaps, forgotten that many of the inventions 
tor aiding and increasing huiman power are very 
old. In a recent number of La Nat], M. de 
Rochas sets himself to show that in modern times 
enormous masses have been moved to a distance 
hy means of the simplest machines. Ie takes as 
an cxample the largest mass, probably, that has 
ever been transported —Viz., the rock from which 
was cut the pedestal of the statue of Peter the 
Great, in St. Petersburg. It was a block of 
granite, weighing three million pounds, or about 
1,500 tons, and was found isolated on marshy 
round about four miles from the Neva. Its shape 
was that of an irregular prism, about 2 tft. high, 
a7ft. long, and 30ft. broad, in its largest dimen- 
sions. An Italian, Count Curburi, a licutenant- 
colonel in the Russian service, undertook the 
operation. His method is fully oxplained in the 
interesting article referred to. 


Moat numerical data regarding the electro- 
motive force of galvanic combinations are Te- 
fenced to the Daniell element as unit. But, on 
the ane hend, ditferent physicists use ditferent 
iquids with the zinc, and, on the other, sufherent 
aceommt has not been taken of the variability of 
cleetrumative force, through difference in con- 
centration | 50 that cach research may be based 
on a different Daniell. Herr Kittler, of the 
Munich Academy, has accordingly defined the 
following nay nal clement: Chemically pure amal- 
mated yine in dilute s phurie acid, of specifie 
gZravity 1-07 at 18˙ C.: chemically pure copper 
in concentrated cupric sulphate solution of 
specie gravity 1:190 to 1:200. He observed 
that the electromotive force ofa Daniell clement 
in which tho copper js surrounded with con- 
centrate copper sulphate solution increases with 
the proportion of sulphuric acid hydrate, tut only 
toa certain limit. The maximum value war 
ol str ved with a concentration of specific gravity 
ist, i. e. un parts by weight), abont 25 per 
cent. HSO» further, with strong acids, the 


SATURN’S SATELLITES. 


(20703.] With reference to!“ W. L.'s” letter 
(2002, P. ies would remark that Mr. Marth 
published his ephemerides of Saturn's satellites UP 
to November auth in the June number of the 
Monthy Notices of the R. A. S.; the continuation 
will be published in the Supplementary Number, 
which is now just ready. In the rien. Ephe- 
meris mil Nanticul - ẽ,jäe for 1887 aul 1853 wi 
he found ephemerides of the satellites of Mars, 
Jupiter, Saturn, Uranus, and Neptune 


H. Sadler. 


An official report recently presented to the 
American Government treats of tornadoes, of 
which it is stated that since 1794, about 600 have 
Leon observed in the United States, The list of 
these ziven is instructive, äs indicating the re- 
markable growth of population, and consequently, 
of records of those storms. Thus in the first ten 
years of the period only four tornadoes are re- 
corded; from 1811 to 1521, only G; whereas in 
1880 the number is 111; and in tho first three 
months of LSS], it is 60. 


b aces eal 
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THE DIURNAL INEQUALITY OF THE 
TIDES. 


(20704.]—Tum alternate advance and retreat of 
the sea as it washes our shores or fills our harbours 
presents a phenomenon which never fuils to excite 
admiration, and almost forces into exercise a cer- 
tain amount of scientitic curiosity. Few, however, 
care to give to the subject the attention it deserves. 
The general explanation which ascribes these 
changes of sea-level to the combined action of the 
moon and sun is sufficient to satisfy the cursory 
observer. An exaggerated idea prevails of the dif- 
ficulty of calculation involved in the problem, and 
so a closer examination is put aside as out of ordi- 
nary people's reach. Like a huge pendulum, the 
waters flow and cbb: and the latent power of the 
main-spring is not more clearly seen in the motion 
of the seconds-hand of a watch, thau is the mighty 
force of gravitation in the vibratery upheaval of the 
tides. Iu their rise and fall we have gravitation made 
visihle. The attractive influence by which the great 
globe ts retained in its course round the sun, and by 
which, in fact, all matter is kept ina state of co- 
hesion, caunot be sceu by the eye: yef here we 
have a palpable demonstration that it is continually 
working, 

Tho matters of commonest observation with re- 
gard to the tides are principally three—-viz., (I) that 
they approach and withdraw twice a day; (2) that 
they have extremes of spring aud nenp tides twice a 
month; and (3) that they rise to unwonted heights, 
and recede with a more than ordinary ebb, twice a 
year. Storms and tempests may excite the splash- 
wg billows into tierce activity, and the general 
sea-level may be raised or depressed accordingly ; 
but above and beyond the action of these, more 
powerful agencies still demand obedience, and their 
behest is, Thus far shalt thou go, but no farther, 
and here shall thy proud waves be stayed.” 

There are, however, certain minute irregularities 
inthe flux and r-tlux of the ocean, which escape 
casual notice, but which soon begin to be dis- 
cerned by any one who makes himself familiar 
with what nature exhibits in this special sphere of 
her operations. The rambler by the shore traces 
the limits of the last tide by the line of sea-weed 
and debris left high and dry; and he finds that 
when the tides are springing, as it is called, it is 
uot that each succeeds the other with a uniform in- 
crease of height, but that, on the contrary, the 
steps by which they surpass each other successively 
are most unequal, For example, at certain times 
a tide of 20ft. elevation ubove the standard level, 
may be followed by another 2ft. higher; and then 
a third may succeed a foot lower instead of being 
iher, and so on for several days. After that, the 
order may be varied, and the steps by which they 
follow cach other, Increasing or decreasing, may be 
almost uniform m magnitude. It is needless to say 
that illiterate observers were much puzzled by 
this curious anomaly ; and tinding no explanation 
of it, suppesed it tu coincide in penodicity with that 
of tlie dews, though nothing could possibly be 
more foolish than such a notion. 

What, then, is the explanation of this remarkable 
peculiarity and this * dinrnal inequality of the 
tiles”? To make it intelligible may be a task of 
some difficulty, but we are cucourayed to make the 
attempt. Let us suppose the globe of the carth to 
be covered with an cuvelope of water to a uniform 
depth. The attraction wluch the moon exerts upon 
the shell of water which is immediately under it is 
greater than that which it exercises upon the solid 
mass of the earth, aud greater still thau that which 
it exerts on the waters on the obverse side of the 
earth. The waters, then, being free to obey these 
excesses of attraction, will necessarily be heaped up 
in two couvex protuberances, or tide-waves, on 
opposite sides ot the glube, and these two will 
jreulate round it in consequence of the earth’s 
rotation, bringing high water twice a day. 

But these effects of rotation require to be more 
closely examined. If the moon and sun were 
always in the plane of the carth's equator, and 
always at the same distance, these two tides would 
be ot invariable magnitude. Now this is not the 
case. The moon, for instance, sometimes is seen 
high in the sky, and at others has a very limited 
are above the horizon. So with the Sun in summer 
nud wiuter. The effect of this, if the earth were 
uniformly covered with water, would be that one 
of these tidal-waves—viz., that which is under the 
moun's cye, Where she soars the highest, would 
bring more water than that tdal-wave whose summit 
is ut the other end of the line joining the moon and 
the earth, because its crest is tar down in the south. 
‘This then constitutes the diurnal inequality,” and 
explaius what would happen, as far as the moon is 
concerned, if the sphere were uniformly covered 
with fluid. But this is not the actual fact ; and, 
more than that, there ure vast portions of the sur- 
tace without auy water at all. Contineuts and 
i-lands ure situated most irregularly, and what is 
the consequence The resultis that the configura— 
tion of land aud water in the two hemispheres is so 
diverse us to cause the tide whose crest is (or rather 

wrhaps I should say ought to be) in the northern 
ernie to become iuvariably of lower magui- 


tude than that whose crest is in the southern hemis- 
phere, and this, for the simple reason that neither 
moon nor sun can possibly generate a tide in 
regions where little or no water exists for the pur- 
pose. Besides this, the direction of the Moou's 
motion makes a very great difference in the magni- 
tude of the tide-wave which reaches our shores. 
For when the moon advances from the southern to 
the northern hemisphere, crossing the Equator as 
she sometimes does ut an angle of lSdeg., and some- 
times at 2sdeg., it is seen that her line of motion 
approximately coincides with the general trend of 
the Atlantic Ocean at the time the earth's rotation 
brings that part of the globe directly beneath her, 
and this causes a further development of the tide- 
Wave in the direction of Europe and North America, 
whereas when the moon declines from north to 
south her course is diagonal to the former one, 
crossing the Atlantic, roughly speaking, in the 
direction of its breadth, whilst in the other case she 
crossed in the direction of its length. And in point 
of fact, this configuration of land and water pro- 
duces peculiarities in the circumstances of each part, 
which cannot be ignored whenu its special tide-tubles 
have to be calculated. 
James Pearson, M.A., F.R.A.S. 
Fleetwood Vicarage. 


GRINDING AND POLISHING GLASS 
SPECULA. 


[20705.]—Ir will be observed in the machine, so 
far as I have described it in my two last letters, 
that it is the simplest way I could devise to produce 
four motions—viz., the straight stroke, the side 
motion, the revolution of the speculum, and the 
revolution of the tool—the machine being so made 
as to allow any variation or adjustment or combi- 
nation of these. In making the machine, I bore 
constantly in mind that I should have to describe it 
to amateurs, Who, perhaps, were not so expert as I 
was in the use of so many tools, and I hope no 
amateur will think it too ditheult to make; but now 
we are coming to a part of the machine and subject 
that requires thought and care: I refer to the 
management and control, and the understanding of 
the laws that govern the tool. I think for the sake 
of those amateurs that have got as far as being able 
to grind and polish, but who are not masters of the 
figuring, I had better take up that subject at once: 
it is not exactly inthe order of the working—the 
grinding and polishing ought to come next, but 
these things will take some time, aud those who 
have actually mastered the preliminary steps are 
entitled to a help at ouce. The amateur of the 
future, who in reading these letters, feels he would 
like to commence, must wait in deference to those 
who certainly have a prior claim, as already having 
begun, porhaps even before these letters appeared. 

Noe in treating of figuring. I want to make my 
letters and those of others who can contribute at 
this stage, to contain all the information possible to 
be got ou the subject; and what is more than all, I 
do hope to be able to show the laws that govern the 
whole process, both ancient and modern. This will 
make the subject interesting and doubly instructive ; 
but I must ask all to help me who can. I may bea 
kind of leader or general, but I must have soldiers 
who will work heartily with me, and who may feel 
that the pleasure and honour is equally theirs if they 
contribute ever so little to the general victory and 
success, if only it can be said of them, as it was 
suid of the woman of old who only gave two mites 
to the treasury, “she hath done what she could.“ 
We have seen in the doubted subject of the para- 
bolic zonal uberration at the centre of curvature, 
that by our united aid we have settled a subject 
that was in doubt even among the learned before ; 
all honour to all—eveu those who have contributed 
ouly a mite; aud then the good temper that was 
displayed I adinired much. Let us all remember 
that to err is human,” and let us forbear with one 
another aud not take too hardly any tt rubs" that 
in our jostling together to help to attain the common 


D 


end we may unintentionally give to one another, 


Well, with these as the general orders, we 
will advance to the attack, and I fancy I 
hear a whole host of amateurs cach saying, 


“What can I help in? I am ready aud 
willing.“ Well, I shall have occasion to call on 
all, upon several connected subjects, as we proceed: 
but my first call is to all who have it in their power 
to tell us how the old masters figured. They have 
a great reputation (another call will be to see if this 
reputation can be established but that subject not 
just yet; one thing at a time.) Now there are 
those of our readers who have access to old books 
or old friends who knew others who bordered on 
the time of these old masters, who, by tradition, 
may know bits of information of great importance 
and interest. What I want is to collect in our 
columns all the reliable information on this subject 
of figuring, and to bring my investigations into the 
laws to bear on the explanation of all Known pro- 
cesses, and then, when we have mastered all this, 
we shall be able to decide, in a scicutitic way, which 
is the best mode of tiguring, or the best combina- 
tiou of modes. All other ways of deciding are only 
guess or rule of thumb. To begin, then, we want 


to know how the Rev. Edwards, of the last cen- 
tury, and Short and Mudceand Tully and Herschel 
and Lassell aml Rosse produced the parabola, or 
rather, as near an approach to it as they could; 
Tam inclined to think they did not get so good 
figures as we are apt to imagine. I am afraid it is 
distance that lends enchautment to the view we 
take of their tigurmg—at least, so I am led to think 
from one of Tully’s I have tested. I have ‘‘ Her- 
schel on the Telescope,“ which I shall refer to and 
draw from; but there is an account, I believe, in 
the Philosophical Transactions of the last century, 
of, I believe, the way the Rev. Edwards figured, 
and another account of figuring in Nautical Al- 
manac of about the same period; now, perhaps, 
some F. R. A. S. has these in his library, or has access 
to them in the library of the society, who would 
copy or describe for us, so us to make the process 
intelligible. We will then study these old processes 
and tind out the laws that govern them. I will 
now commence to describe what I know about the 
old processes, and in doing so I shall have to begin 
at the beginning and take it up in a very elemen- 
tary way. Let not those who ure beyond this be 
impatient, but remember that we are writing for 
those that will have to begin in the future, with, 
ad what they only can get from our columns. 

therefore waunt to make our investigations as 
complete as possible from the beginning. 

The old masters almost universally tigured with 
the speculum on the polisher. The modern alinost 
as universally figure the pone way—at least 
amateurs; the trade way would here leave 
out, as they think it consistent with their 
own interest to keep to themselves their own 
individual modes ; but I believed they are 
more afruid of one another thun of amateurs; 
but we have one noble exception in Prismatique.“ 
I hope the trade will not think I am against 
them, but rather feel for them, for the world 
is very selfish I know; but I think we may ask for 
all the information possible of the late Rev. Cooper 
Key’s mode of figuring, which perhaps is known 
by some ; and there is Mr. With’s process, whol 
believe improved on Mr. Key’s, and who has pro- 
duced some specula of note, who is not now in the 
trade. Would he tell us how he figured’ He cannot 
now be the loser: he has cast off figuring, like old 
clothes, for something better: but it is asin to throw 
away even old clothes, when there are poor at our 
doors who would be glad to receive them. I wish 
to gather up the fragments, that nothing be lost. 
Perhaps, therefore, Mr. With will not object to tell 
us a little of the principles. at least, of his process. 
As figuring with the speculum on the polisher was 
the tirst mode used, we will study its mode of action 
first. In Fig. 1 we have this old mode of working 


FIC.. 


FCG.4«., 


represented, with the speculum at the extreme of 
its stroke. Now it will be easily perceived that from 
the moment the speculum leaves the centre of the 
tool to the extreme of its stroke, it must be pressing 
more and more on éhe edge of the pitch polisher, 
beeause of the weight of the overhanging part A 
being added to the weight of that part that remains 
on the edge of the polisher. We may even conceive 
of the nuddle of the polisher P bemg relieved of 
part of the weight of the speculum over it, by the 
hulaucing effect of the overhanging part A, causing 
the speculum to rock ona point midway between 
Pand A. All this is of course also true of the action 
of the speculum at the other extreme of its stroke 
to the left, and as the operator walked round the 
post on which the polisher was fixed, the whole of 
the edge of the polsher would be pressed below the 
general curve of the speculum; thus the speculum 
would rock or tilt on the clevated centre of the 
polisher. Now it is further evident that the longer 
the stroke and the smaller the polisher, the greater 
the tendency to lower the edge, and leave the middle 
of the polisher elevated. Tothe same effect would be 
moreside-stroke, i.e.straight strokes not crossing the 
centre at each stroke, and the more circular strokes, 
which of course keep on the edge of the polisher 
during their whole length, the more the edge would 
be depressed much more than by straight strokes ; 
thus the centre of the polisher is left elevated, and 
the effect would be to polish away the centre of the 
speculum at a greater rate than the outside, and so 
deepen the centre faster thin the outside, and thus 
making it more concave in proportion to the out- 
side, would shorten its focus, and so make the 
curve of the speculum a parabola. This, then, is 
the old mode of figuring. Now it will be observed 
that (1) the distance the stroke carries the polisher 
from the centre, and (2) the time the 
speculum is kept pressing thus on the edge 
more than the centre, and (5) the yieldingness of 
the pitch, are the three main influencing couditious. 
The process to adjust all these by hand, so as to 
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just produce the parabola, must, of necessity, be a 
very difficult one, and this explains what, I believe, 
is found in the directions for this old process of 
figuring—viz., the number of strokes, even to the 
counting of them, and their length and direction 
(so many straight strokes so man 5 are all 
given. I hope we shall have all this fully tran- 
scribed or described in our columns (for further 
study) by some who desire to help. It will be 
easily understood how difficult a mutter it was to 
hit upon the right combinations and conditions, for 
the hardness of the pitch added to the difficulty in 
80 complicated a process—hence, its almost infinite 
ey ; and those who, with almost superhuman 
labour, learned to do it with any degree of cer- 
tainty, felt they were justified in trying to turn the 
art into money’s worth as a kind of compensation 
for all their trouble, and so they tried to keep it to 
themselves, like those in the trade now. How 
strange that no ono had attempted to study the 
process, to reduce it to its laws, and then make it 
all known for the good of future workers and 
science generally. How much labour might have 
been saved, and the proeess put on a scicntific 
basis, and not remain as it has until now a 
close art. I hope to do my to do away 
with the present disgraceful state of things. This 
letter will not contain one-tenth of the laws and 
conditions I shall have to explain. Another most 
treacherous condition is the heat of the hack of the 
speculum being more than the face, which is kept 
cool through bemg wet. Ihave proved that if the 
back of a glass speculum during figuring be only a 
few degrees warmer than the tace—only the differ- 
ence, in fact, between the wetted face and the dry 
back, without any warming of the hand, that when 
the heat is equally distributed, which will take some 
hours, the alteration of the figure is to the effect of 
losing more than half of the correction given, and 
what was a parabolic surface when fresh from 
figuring, became an ellipse approaching the sphere 
more than the parabola after some hours; but this 
more fully when I come to the actual working and 
the necessity of having the back of the speculum 
wet to counteract the contracting influence of the 


wet face. I merely refer to this here to show the 
uncertainty of the old mode. Happily for the 
amateur, I have almost absolute certuinty to assure 


him of, if he will only master the laws of all the 
conditions, which laws I hope to explain and settle 
once for all. There is yet another influencing con- 
dition to be studied in the old mode of figuring: it is 
the size of the polisher. Hitherto I have supposed 
the polisher to be the same size as the speculum; 
but, of course, if may be made any size. Let us 
study this condition. In Fig. 2 it will be scen 
that the polisher P is larger than the speculum S, 
and if we suppose the speculum to only be brought 
to the edge of the polisher at the extreme of each 
stroke, whether straight or circular, it is evident 
that the outside of the polisher will be ouly pressed 
down very little, and then uot by any pressure 
produced by an overhanging of the speculum; aud 
so the centre of the polisher will be depressed more 
in proportion than the outside, and so the curve of 
the face of the polisher will not be so convex as the 
speculum is coucave ; and thus the outside of the 
speculum will be polished away too much aud too 
suddenly, and an irregular curve will be the result 
of this attempt to figure by lengthening the outside 
focus at a greater rate than its centre. This way 
of figuring: is just the reverse of the former. Now, 
we can lessen the size of the'polisher till we get 
such a balancing between the extra wear of the 
outside, on account of the size of the polisher not 
allowing the outside to be pressed down to the 
general level of the curve of the speculum, and the 
wear on the centre that we can bring the outside 
focus to coincide with the centre focus for parallel 
rays; this would be figuring by lengthening the 
outside. Now, the focus in this way would, as 
a whole, lengthen, the outside focus at the centre of 
curvature keeping ahead of the centre ; in the former 
mode, where the elevated centre of the polisher did 
the figuring, the focus asa whole ould be shorten- 
mg, the centre focus keeping ahead of the outside, 
at the centre of curvature. Now of these two 
modes it is found that the centre shortening ſiguring 
(it I may so call it), gives the nearer approach to 
the regular parabola, for this reason—it we keep 
the poloherconcave as compared with the speculum, 
i.e., not touching the centre of the speculum when 
the speculum is over its centre, only in fact touch- 
ing its edge, then the edge ef the speculum will 
come in tor wear that cannot be extended far 
inwards, only in fact when the speculum is off the 
centre of the polisher: whereas if the polisher is 
ant just convex us compared with the speculum, it 
will in its rocking or tilting extend its mfluence to 
deepen the centre, from the edge to the centre of 
the speculum. Now itis found by actual experi- 
ment that if we make the straight stroke about? th 
tic diameter of the speculum and gombine a certain 
number oF circular strokes with the struight strokes 
und hive the polisher about th larger than the 
speculuin, then the pressing down of the edge of the 
„ as compucd with the centre, will just 

eepthe whole so convex as compared with the speen- 
lum, that a parabolu is produced by the ceutre 


of the speculum being worn away a little faster 
than the outside. If we have the polisher 
a little larger than this, and all the other condi- 
tions the same as above, then the outside will be 
only pressed down as much as the centre, because 
of the extra support of the extra outside of the 
oer and a spherical surface will be produced. 

we have the polisher still larger, the other con- 
ditions remaining the same, then the edge of the 
polisher will not be pressed down so much as the 
centre, and the edge of the speculum will be 
rounded off—for that is the best way to describe it 
so as to make the focus of the outside just as much 
longer than the focus of the centro as is necessary 
to make them meet for parallel rays ; but the inter- 
mediate zone will partake of the nature of a sphere 
with the centre. Now, before the Foucault test 
was known, the performance on a star or other 
object was all the old workers could test by, so any 
minor irregularities in the surface could not be de- 
tected: they had to judge of the surface asa whole. 
I must leave these minor irregularities for future 
consideration. I would add that I have it among 
my notes, that the late Andrew Ross says a speculum 
is best worked with the polisher -} th larger than the 
poe ; Herschel (p. 143) says about th larger, 
the difference being easily accounted for by a 
little shorter stroke in the Koss proportion—in fact 
much larger that pth may be used, if 
a longer stroke be given, or more circular strokes. 
What the old workers had to do was to balance 
these opposing elements and find out the best size 
to give as regular a parabola as their testings would 
allow them to judge of, when the proper amount 
of stroke was used, with whatever sized polisher 
they thought best to bring the outside rays to the 
same focus as the centre for parallel rays. Now 
between > thand ,"-thseemsto ve the best proportion 
to make the polisher larger than the speculum, 
when the speculum is worked on the ete 

It muy be interesting to many readers to know 
Mudge’s process—it is described by Sir Johu Her- 
schel (p. 140). I therefore give it, with a few 
remarks of my own to clucidate it, and these, with 
the previous explanations, will make it easily 
understood. It runs as follows: In the beginning 
of the operation, when fresh from the emery-grind- 
ing, the metal is worked round and round upon the 
polisher, carrying the edge but little over that of 
the latter, and now and then interrupting the cir- 
cular movement with across-stroke. The effect of 
this is to drive the pitch inwards, and force 
it to accumulate towards the centre of the 
polisher, and, in consequence, he found that 
in this way of working, the polish in- 
variably commenced in the centre, and ex- 
tended itself gradually to tho circumference 
of the metal.” I would here remark that 
this is a mistaken explanation, the true one 
being, the circular stroke keeping the’ speculum 
always over the edge of the polisher, would be 
coustantly pressing its edge down, and thus leaving 
the centre of the polisher more elevated than the 
gencral curve of the speculum, and so polish the 
centre first us described, I have proved that the 
pitch is all the while sinking from centre to edge, 
ouly the outside sinks faster with the circular strokes 
than with the straight strokes, for reasons I have 
before explained ; and with the size of polisher 
Mudge used, it was only by such a combination 
of strokes that the polisher was kept right in shape : 
and, further, a combination of the circular with the 
straight strokes was necessary to obliterate the 
tendency to form rings, which either stroke had 
alone. Sir Jolin proceeds:— The form being 
originally perfectly spherical, it is evident that the 
figure thus communicated must deviate from that 
form by a continued aud regular increase of curva- 
ture towards the centre; or, in other words, m the 
direction of that of the paraboloid. This process, 
then, was continued until the polish nearly reached 
the edge, when the circular motion was exchanged 
for short, straight strokes carried across 
the centre, the operator meanwhile walking 
round the table on which the polisher is 
firmly bedded.” I would hwe remark that 
it was necessary to revert to the straight strokes 
now, for with the size of polisher used, aud the 
extent or width of the circular stroke used by 
Mudge, the parabola would huve been passed, and 
the hyperbola reached. What he wanted was to 
keep the figure under the parabola till the polish was 
completed, when the circular strokes were reverted 
to, to lower the edge of the polisher and thus leave 
the centre higher, so as just at last to sink the 
centre of the speculum enough to convert it into the 
parabola, as to its pemeral surface, for I believe few 
true parabolas were produced by the old workers. 
Sir John proceeds, ** The polish thus is extended 
equally over the whole surface, the figure mean- 
while reverting to the sphere. Finally, tho polish, 
being perfected, which is known by the perfect 
smoothness of the working, recourse is again had to 
the circular motion to restore the parabolic figure, 
which is accomplished in a few minutes: but if over- 
passed, can only he brought back by going again 
ever the whole process of working out a sphencal 
figure by cross strokes, and finishing vy circular 
cues ays before. It docs not appear how Short 


workod his admirable specula; but Mudge, 
with whom he was contemporary and in 
habits of communication, considers himself as 
having strong reasons for believing their processes 
identical.” , ; 

Another influencing condition to be considered is 
the weight of the speculum. This will be easily 
understood by reference to Fig. 1, where it is 
evident that the greater the weight of the speculum 
S, the greater the downward pressure of the over- 
hanging part A, and so the less the stroke must be 
to press the outside into shape, with the centre. Now 
the old workers used speculun metal, which is several 
times heavier than glass, and I do not remember 
having read that they had to cut away the outside 
facets to make the pitch more yiclding on the out- 
side. Do any of our readers remember any reference 
to cutting away the fucets on the outside in any cf 
the old masters’ mode of working to produce the 
parabola? I think they found the weight of the 
metal speculum sufficient. Could any of our readers 
tell us where the iden of cutting away the facets 13 
first mentioned or used If we try to figure a glass 
speculum with the same size polisher us before 
mentioned for metal specula, aud under the same con- 
ditions, we find we must either reduce the size of the 
yolisher, or lengthen the strokes, or cut away the 
facets towards the edge, to allow the lichter glass to 
press the polisher into the shape of being a little 
more convex than the speculum is concave ; convex, 
as compared with it, iu fact; but this we can 
partly do by mauy more circular strokes, if we 
work by 1239 > und I have thus more fully 
explained these laws, s0 as to help those who are 
trying to paraboliso by hand; but, atter ull, it is 
nothing near so certain as by machine. I hope our 
readers will let us know all they can get as to the 
old workers, now we are on the subject. It will be 
noticed that from the varying thickness of the 
specula, according to diameter, the weight must 
considerably vary, and, therefore, each had to be 
treated differently. Thus, with all these varying 
and influencing conditions, the process may well be 
confined to the few who had indomitable paticuce 
and perseverance. f 

I must leave for my next letter the explanations 
of my form of balancing the polisher. in which all 
these conditions ure under control, so that the 
conditions we work under for one size speculum, 
can be produced in any other size in the same pro- 
portion, so that, once get the right conditions, and 
these can be reproduced fur any other specula. 
This reduces the process to absolute certainty, and 
this is by having traced out and mustered the laws 
under which we are working. i 

All the above laws are coufirmed in the working 
of flats, as given by Dr. Hastings and Mr. Bra-hear, 
where it will be observed (Vol. XXIV. Pp. 5%, col. 
1). that in Dr. Hastings’ method, where the 
polisher is top, the polisher has to be “irom 
i to 1 less in diameter than the glass. 
If it were the same size it woull be pressed 
concave, and work the gliss convex. In 
Mr. Brashear’s process (Vol. XXVI.. p. 154, col. 
1, line 2), the glass being top, he says, If the disc 
is working concave, the strokes are shortened so 
that they go only to the edge of the polisher, and 
usually ` diametrical.’* Evidently his polisher is 
larger than the glass, as it ought to be, according 
to what I have explained before. Mr. Brashear 
has forgotten to give this important piece of in- 
fonnation—viz., the proportionate cnlurgement of 
the polisher over the glass. I hope he will add 
this, aud the average length of stroke. 

H. A. Wassell. 
Addenbrook Villa, Love-laue, Stourbridge. 


MEDICAL REPLIES. 

(20706.] — Drusa axb Unsounp STREET 
(18264).—The condition from which © Didaskalos ”? 
suffers is known well as a mental disease of much 
importance, and is technically termed © insonmig.““ 
No life can be healthy and no mind be stable nn- 
less calm and regular periods of sleep are obtained. 
© Didaskulos ” incidentally says, at the end cf his 
long question, Tam 38. % verrons sient has, 176 
the past, been largely tarol, Ke. Now, in this 
RE RP remark is the key to his condition, and 
in this, as in gout, one may premise by Sixiug that 
the sufferer has either inherited an unsound brain, 
or has mannfactured one. We cannot put a new 
set of brains into Didaskalos’*: he must treat hin- 
self upon the same general principles us those which 
underlie the remarks npon gout at page 200 (No. 
O10)—i.e., avoid continuing to overtax his brain, 
get into model shape and best physical health, 
relieve urgent symptoms as they arise, To apply 
this personally needs the skilled inspection ot a. 

— * . — 9 
physician, and I can only advise * Didaskalos "" to » 
get some experienced physician to take stock of hia 
and talk the matter over. Imay, however, sugm st 
that his supper would be better of beef-tew und 
toast than milk; that his diet should not include 
tea or coffee; that he shoul] avoid drugs, und 
expecially narcotics; that, instead of reading medical 
treatises on the subject, he should burn any that he 
may already have purchased; that upon the general 
discipline of mind wud body which he can carry cut 


+ 
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will depend the result. The quality of sleep is 
often improved by rather diminishing the length of 
tune in bed, and by breaking up the working day 
by a half hour's sleep after a midday dinner, so as 
t rest the brain. hot shower-bath at bedtime 
cleauses the skin, and often predisposes to sleep. 
Sometimes, in bad cases, I have got sleep by the 
„hot water turban ’’—i.e., a large calico swathe 
wrung out of hot water, wrapped round the head, 


_ and covered over with a waterproof nightcap. In 


sume cases holding the head under a small stream 
of cold water, and allowing the water to make its 
way between the roots of the hair, until the heat 
and overaction of the brain is checked, induces 
sleep. Then there are various devices for fixing the 
mind and wearying it out by some monotonous 
exercise until sleep 1s induced, as by counting the 
ticksof aclock, or listening carefully to a somniferous 
Sermon. One well-known gentleman, who suffered 
much from this disease, is said never to have obtained 
relief till he took to attending the afternoon lectures 
at the Royal Institution; and so grateful was he 
for the comfortable sleeps which he there obtained 
that in his will he left money to found an additional 
professorship at the Royal Institution, in order that 
these benefits might always be available for other 
sufferers who might live in its neighbourhood. 
1 myself often attended these afternoon lec- 
tures, I can vouch for the fact that there are several 
persons who 5 to obtain regular sleep there, 
and were ‘ Didaskalos’’? to make acquaintance 
with these persons, he might tind that when not 
able to attend the lectures there, they had some 
Other resources that he might tind useful. Possibly 
they know a series of somnifcrous preachers of 
written sermons, who can be sat under at times when 
lectures are not going on at the Royal Institution. 
I casual afternoon sleeps do not rest his brain sufti- 
cieut to enable him to sleep at night, there may be 
errors in the quantity or character of the work 
which he does. Sometimes there is want of balance 
between the amount of muscular and mental work. 
In this case, the use of the tricycle, so as to work 
off unused muscular energy, and take him out into 
the opeu air under conditions which fully occupy 
the attention, will often restore the balance. For 
myself, I often find vast refreshment in going into 
my lathe-room in some soft permeable woollen 
clothes, and doing a few hours’ mechanical work. 
In London, this is more ofteu available than out- 
door work, and, though not in the open air, still 
combines amusement, mental occupation, and mus- 
cular effort, in excellent proportion for thoso whose 
muscular system is on the wane, and who have a 
comfortable, well lighted, well-ventilated lathe- 
room. Then musie is of great value to some such 
sufferers, and of ull music, learning the violin, if 
there be the necessary car and the necessary fingers. 
The point is to get some period of the day so ap- 
propriated that * mooning’? can be stopped when 
away from business. Some people ucquire a 
morbid habit of introspection, Spiers devote them- 
selves to debating what might, could, would, 
er should have been; and what might, could, 
would or should have happened, if they had left 
undone something which they had done, or had 
done something which they had left undone. Pos- 
Sibly ** Didaskalos ’? devotes his leisure to con- 
sidering where he would huve been if his grand- 
mother had marricd somebody else; or to the 
maturing of some plan which will make the world 
go round more accurately, Now if such be the way 
in which his leisure be employed, he had better at 
once bespeak quarters in some well-managed 
lunatic asylum, unless he can stop so wasteful and 
useless an expenditure of nervous energy. Then, 
Just as a gouty man should take the measure of his 
working power, and keep carefully within that, so 
Iusomnis must take the measure of his brain 
power, and must keep carefully within that 
measure, both us to the tension and the quantity of 
the brain-work wluch he does. If a pony be made 
to draw a brewer's dray, the pony will soon break 
down. If a man of feeble muscular systein be set 
to work as a blacksmith or excavator, he will soon 
be ruined in health, If a broken-winded horse be 
galloped, he will drop down dead. It is mere 
matter of every-day experience that there is a 
measure, both as to quantity aud as to intensity, 
in the work which can be got out of any 
particular machine, or any particular animal. If 
this measure be overpassed, the machiue will be 
broken, or the animal will be killed. If the full 
measure be continuously exacted, the integrity of 
the machine is always at the mercy of a slight acci- 
dent, while the weur and tear are vastly increased 
by euch of the last increments of duty which are 
exacted. But with men this is not always realised. 
One man has a brain large as to size, and fine as to 
structure. Such aman can take a grip of affairs, 
and can hold together a complicated business, or 
handle a great debute in Parliament without appa- 
rent effort, and with no injurious strain. Take that 
wonderful Midlothian set of speeches during our 
last election, Take a business man like the late A. 
T. Stewart, of New York, of whom I may say that 
T never saw anything so remarkable as the perfect 
aud wonderful detail which he kindly showed me in 
his business, when I was in New York, with a per- 


sonal introduction to him as one of the remarkable 
men whom I wished to see. Take Napoleon—the 
biggest thief and murderer of modern history. 
These men are not the creations of mere circum- 
stance ; they are all men of gigantic capacity. They 
have large, highly-organised brains, plus those 
organs of animal life which are required to generate 
the energy which such brains can transmute into 
intellectual force. Other men there are, doubtless, 
even greater, but of whom we know nothing, because 
circumstances have never developed them. But this 
we may say, that, just as a common horse could 
not run beside a great racer like Eclipse, common 
men cannot do the samo work that great men 
achieve. Now men too often fail to gaugo their 
own mental p accurately, and sometimes they 
“ overtax their power in point of quantity of work, 
sometimes in point of intensity. Men who have 
once strained their minds until they break down are 
never again quite the same men, just as a sprained 
joint is never again quite as strong as before. Some 
men are ‘‘ worriers”’—1.e., they are always worry- 
ing about things which one must judge of, and 
decide upon, and have done with, and take the con- 
sequences, whatever they may be. Here an unduly 
prolonged deliberation only tires out and confuses 
the mind—as Shakespeare so beautifully says: 


“ The native hue of resolution 
Is sicklied o’er with the pale cast of thought.” 


Such a habit unhinges the mind, is a fertile cause 
of insomnia, and docs not conduce to the wisest deci- 
sions. Then there are greedy men—men who think to 
get rich by gambling. Such men call themselves 
“ speculators,” and when they have gambled away 
their creditors’ money, they say they have had 
“ reverses.” Now “speculation ” is as legitimate 
and useful a business as any other, and partakes of 
none of the attributes of gambling. A true specu- 
lator hedges so far that he can afford to lose some 
things, aud counts to get a profit only on his general 
result. Ho hedges more or less according to the 
doubtful character of his speculations; he never 
risks what he cannot afford to lose, and he makes it 
his business to know all that is knowable about the 
matters in which he speculates. Such a man ma 
sleep as well as a country rector forall that his 
business need trouble him, and if he have the 
instinct for sound speculation he will assuredly get 
rich as easily as in any other business for which 
he is fitted. Butthe gambler is a man who risks 
money that he cannot afford to lose, who adven- 
tures in matters of which he does not know all that 
is knowable. He goes to bed every night with his 
mind worried and burdened with the vague fear of 
ruin on the one hand and greed for unearned weulth 
on the other. Such men get insomnia or become 
drunkards. Other men, from mere over-couscien- 
tiousness and over-anxicty, take too much upon 
themselves. They try, out of a struggling business, 
or professional position, to keep a large domestic 
establishment going, or they spend too much money 
upou the education of their chudren—money which, 
if well spent upon earnest, sensible young people, 
is more fruitful, both in happiness and in wealth. 
than any other outlay; but if it merely goes to 
make conceited or snobbish young men, or useless 
fine-lady daughters, is a source of untold sorrow 
and mental suffering to the father. Such a man 
struggles manfully on, in hopes that the young 
people will do better, and ultimately finds that he 
is in the position of either breaking his heart with 
further efforts, or of shutting his doors upon his 
children. Here the man will get insomnia, as the 
first symptoms of mental breakdown. Such a man 
will generally have a giddy or a weak wife—a wife 
who gives him no support in the conflicts that grow 
up between him and his children—a woman who 
cannot see the principle which underlies the paltry 
conflict of the moment, and who thinks the father 
„very hard.“ Instead of promptly compelling the 
children to give way, aud afterwards advising 
carefully with the father, in order to second his 
efforts, the wife criticises him before his children, 
and, perhaps, parades his own shortcomings. The 
trouble between him and his children extends into 
a row all round, aud then follows a general break- 
up of the family discipline. The father, who, of 
course, may not be perfect, and who may have 
worries and outside troubles that are very im- 
perfectly appreciated at home, loses his temper 
and becomes disgusted because he sees himself 
paraly aao in working for the good of the family. 
eanwhile he has committed himself to plans, 
which have to be completed or to be abandoned as 
an entire loss. What is he to do? Here the remedy 
is to live well within the average income of the 
business, and to squeeze no capital out of the 
business for higher educational purposes, or for 
uscless loafing of daughters at home, unless each 
instalment of such expenditure produce adequate 
results, and be made good use of by the young 
pee le. A father has no right to ruin his 
usiness, or worry himself out of health, in 
order to keep young men and women in idleness. 
It is better tor both father and children that they 
go out at once to earn their bread, and get that 
training which the world never spares to those who 
will not take it from a father. Uther cases which 


I have in my mind would only more amply illustrate 
the principle on which ixsomnia is to be prevented 
and to be cured. It all comes to taking the measure 
of the mind’s capacity, and keeping fairly within 
that limit both in quantity and in intensity of the 
work that is done. All attempts to blunt or stave 
off these warnings, by the use of drugs such as 
opium or alcohol, merely hasten and aggravate the 
results. The remedy is to remove the cause. Act 
firmly and act promptly in changing the conditious 
out of which the insomnia is growing. Sometimes 
change of scene and climate and work does 
wonders if the cause lie outside the man, but not so 
if the cause lie in the man himself. 
James Edmunds, M.D.,-&c. 
Grafton-street, Bond-street. 


BOOT AND SHOEMAKING.—V. 


[20707.]—Iwn proceeding to last your shoe or boot, 
place your last upon its sole, place the back seam 
central, and the crease down the vamp straight 
down the front, and with thumb and fore- 
finger of both hands strain over the toe and tum 
over and handle as in Fig. 8. Take your 
lasting pincers and seize the toe of upper, letting 
the bole of the pincers rest upon the last. Give a 
prise from that as a fulcrum, and snatch forward 
to you, and put a tack in at A; turn end for end, 
and tap the last in its place at the heel, and in 

sition, as shown in Fig. 13, A, in my second 
etter, and place another tack on one side of the 
seam at the heel, about 3in. from the bottom of the 
last; then take the same implements and pull in in 
the same manner at D first, as this is the outside of 
sketch, and again at C, and serve the upper at E 
and F the same, and the thing, if done properly, 
will represent the right-hand figure shown in Fig. 
19. Now, when you last in at the toe at both sides 
AA, you will form two flutes, as shown at BB, 
which it is impossible to work over or make a job 
of; so last back to IJ, andat EF. Break up the 
flute, then take a small sewing-awl and a wax-end 
and proceed to bridle it. Make a knot at end of 
wax-end, and put your awl in at C, and out again, 
as shown. Pass through your upper on a level 
with your inner sole, just behind tack at D, Then 
take split hold of your shallow flutes, J, E. and F, 
I, and pull well up, dump your upper witha wet 
sponge, and pane in just on a level of your inner 
sole with the pane of your hammer, but not too 
hard, and be sure that your hammer pune is nice 
and round and smooth, or you will cut it through. 
After you have well pulled it up and paned it, pass 
through the upper at G just behind the tack, but 
not so close that the tack-hole and awl-hole will 
break into one, but so as to make a good stitch 
from the tack-hole, aud using it as one, pick up the 
inner sole, and pass the end through, and do the 
same again, which will make a stitch, and make it 
fast. Use the face of hammer and lightly tap 
everything in its place upon the last. Note, your 
shoe always lasts better for being well damped two 
or three times half an hour before lasting. Having 

roceeded so far, you may commence sewing, the 
fel or seat first, taking split hold of the inner sole 
middling deep, and through the upper, handling 
the awl as shown 1, at Fig. 20, commencing where 
the awl is shown inserted, with the heel towards 
your right-hand, Fig. 19. Sew towards you, first 
make a hole for the insertion of thread, and jom 
both ends of thread to equalise it for both hands ; 
then insert it again, and this seat must be sewn 
lockstitch, or, as it is termed by the ‘craft, overcast. 
To do this refer to 2, Fig. 20, for the heel; E re- 
presents the leather. Pass the nght hand hair B next 
to you, and the left hand on the inside of that; 
then pick up loose thread A, and pass over 
bristle B; pull the right hand that was with the 
left hand hard down, and snap the left-hand thread 
down upon it sharp, and the stitches will lay as 
shown at A, Fig. 21, the style for a fancy balmoral 
without seam up the front or across the toes. The 
dark part from B, junction of heel to toe C, is the 
welt, though many, when making this class of 
work (channelled soles), do not work welts farther 
than the joint of tread both sides, and some work 
a seat from there, while others last over the waist, 
and tack or peg down and stitch from the inside; so 
you can please yourselves. When sewing the welt, 
commence with a firm stitch off the seat at junction 
M, and pull in the awl hand well and not overcast 
on the outside there; but referring to Fig. 20 
again, you will find the order reversed. Eis aup- 
posed to be the inner sole, and curved, as it is 
more especially meant to represent the toe, in 
which every stitch should be locked or overcast 
upon the inner sole ; for this lock-stitch at the 
commencement of sewing welt in, it is necessary to 
keep it from drawing and leaving a hard lump that 
you cannot get rid of unless you pare it off, to the 
great detriment of your work; so at this junction, 
und when finishing off the sewing of the welt, be 
very particular to overcast on the inside or inner 
sole. Pass the right-hand hair, D, on the other 
side, and the left, C, near you; let the slack thread 
at D lie under, and the slack C left over; pull in 
the awl hand very tight, and snap the other down 
upon it while you hold it with the other 
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hand, and you will make a sound job. consequence, little better than brown paper. II tricity—the earth; and let it he understood that 


While you are sewing the welt it is necessary to 
pull your welt tight, and at every stitch tup the 
welt down and the upper in its place before the 
welt. For this purpose the pincers are used, or a 
light hammer laid alongside. After. sewing is 
finished, tap with the hammer in its place, and pare 
the top of seam close, not into the stitch, but within 
a full 16th; then hammer down lightly on the flat 
top of seam, not hard, or you will break the work. 
Now, for fillings-up, I generally select the inner 
soles of my old shoes for the purpose, being well 
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seasoned, and pared up, they will make a complete 
fitting, shank-piece and all, and the waist-picce of 
outer soles generally serve me for other shank- 
Pieces for stiffening the waist, which is very 
requisite, as the life of the boot or shoe depends a 
great deal on this packing or filling-up. If the 
shauk-piece is good, you may fill the fore parts u 
with some stiff paste and auy cuttings ; but Wien 
have the outer sole-shank I make out with old 
uppers. Wet them welland tap them out upon the 
flat-iron. You cannot have anything better, as 
they are so well seasoned, and will not absorb so 
much water as new leather. The waist should be 
thrown up nice and round, or bold, and the fore 
1 very nearly level, or as near the shape of the 
ust as you can get it. Now we shall shortly be 
ready for the sole. All fittings-up should be put in 
with some good stiff flour paste, well boiled; but 
proper paste can generally be bought at the grindery 
stores, 

In answer to F. R. C. S.“ on the question of boots 
and shoes and price. In my experience I have 
found that, in some instances, I could make 
warrantable articles at a comparatively low figure 
and fair profit; while in other instances it would 
not pay to make them at any price; and hence, as 
most tradesmen are supposed to know their own 
business best, we cannot say anything about the 
high prices or the cause of such. But if, on the 
other hand, such prices are paid, there is no reason 
why the article should not be of good serviceable 
5 But there is a great quantity of leather 

amaged in its transit from abroad, in the shape of 
green hides, in the packing and storing of which 
due care is not taken: and in many instances the 
grain of the leather, which is the mainstay, or, I 
might say, the future life of the hide, is destroved. 

1 was looking over a sample of kips the other 
day, for which a good price was asked—no credit to 
buycr or seller—and I would not give housing to a 
ton of such, let alone pay a price for it. In the 
whole lot you could not find a pateh of unbroken 
brain so large as the ball of your thumb; and, in 


suspect it was owing to this class of leather or split 
hide that was used in your boots for lining that. 
they gave out at that pomt. Some hides imported 
are partially destroyed through sweating, some 
perished with salt, and perhaps, in some instanccs, 
nitrate of soda may be used with the salt; and in 
the tanning, to remedy these evils, over-limed, and 
acid that is used render the material anything 
but what it should be. Leather, to be good, choose 
grain side, a good warm snuff brown, not brown 
rappee, and should be as soft as silk, and when cut 
with a knife should not show hard black grains in it. 
This is speaking of upper leathers; the flesh side 
should be free from veins, and when pinched up 
should not break up scaly or mealy. See that the 
grain is clean and unbroken, There are quantities 
of hides split to supply the wants of the upper class 
with the ast materiul for fashionable boots and 
shoes, and the working class have to put up with 
an article that is neither wind-tight nor water-tight; 
aud there is no method of rendering the material 
so, and if the working man is no judge he is likely 
to be sold. He may be called upou on Saturday 
night to pay 11 or 14 shillings for the like which he 
might light upon im another locality for 5 shillings ; 
in fact, I have seen them marked 3s. 9d., and in 
another locality 10s. 6d. ; but you will understand 
the former urticle if, as it should be, the average 
life is 12 months, and the latter about 6 weeks or 
2 months. Sole-leather to be good English tannage ; 
colour, warm brown, and flexible; foreign hides 
dark dirty, approaching to lead and purple, very 
horny. Red Australian, almost ochre-red, not rood 
for wet weather, as it takes the water very readily ; 
the foreign stand wet best. A boot or shoe that is 
made for geutry's town wear will not do for rustic- 
ating, gipsy parties, or sca-beach ; and what will 
do for the latter will not do for the ball-room. 
If they are for sloppy weather, good grain or Cor- 
dovan for ladies’ wear, and light kip or calf if for 
seaside; for gents’, dress with good clean lard 
melted down with one ounce of beeswax before 
starting. If ladies must have light bazel boots, and 
geuts unblacked calf to correspond, scrape some 
curd soap into some milk, and dress: you can per- 
fume it with ratifia, bergamot, or lavender, cloves, 
nutmeg, or anything else; nothing so destructive to 
shoes as salt-water. 

In selecting boots or shoes, pass your hand inside, 
seize the sole with left hand, and with your hand 
turned tingers uppermost, press up and draw your 
hand out; if the upper wrinkles up like an aged 
person’s face with a loose skin, it is inferior—no 
mutter whut the leather; then press the upper along 
the side of soles, to sec whether it has been bled, 
and if the work grins at you, the stitches showing up 
like a lot of teeth; next take the shoe or boot by 
the back of the heel by the right hand and placing 
the foretinger and second finger of left hand upon 
the upper at the toe, with the sole of shoe upper- 
most, and the ball of the thumb in centre of tread 
of sole, bend, and if stiff in the waist and sole and 
do not wrinkle up in the waist, it will puss; but if 
sundry wrinkles show in the waist, it is inferior. 
Many boots and shoes ure to be found in different 
localities of good quality and reasonable prices, as 
well as good shape, made by the tradesman whose 
trade and good nume are of some value, and who has 
no gratuities to pay and no credit, all done over the 
counter for the ready—and the articles must display 
some taste to cause a quick and ready sale, and he 
depends upon reasonable protits and quick returns. 
Lastly, for gents’ boots and shoes, sce that the in- 
side is good in the grain, clean and bright and soft 
as kid, unless as many fishing, shooting, and water 
boots are made of grain or memel—t.e., dressed 
with grain outside, where it can be readily inspected, 
the other tests of course standing good. I have 
suspected some leather for the last few ycars being 
cured with bichromate, instead of bark ; it will not 
take the dressing, and, in consequence, isanything but 
serviceable, as it must naturally destroy the nature 
of the hide, and the leather is little better than 
browu paper. Jack of All Trades. 


THE DYNAMO-—THE EARTH. 


(20708.J—I Have worked out a problem leading 
to so great economy in the motive power required, 
that it must settle the question of comparative 
economy with gas; but, notwithstanding, Į do not 
think the gas companies will suffer loss. 

The improvement to be effected in the dynamo 
consists in taking the earth into partnership. How 
this may be done, and the 1 thereby 
accruing, I shall presently describe. But, first. 1 
will speak of that which enabled me to perceive the 
possibility of improvement and economy. Con- 
sider, then, the working of the old frictional 
machine: in one case the rubber insulated ; in the 
other connected with the earth. Now, in the last 
case, the electricity is furnished abundantly, and 
has been said to be pumped up; but with insula- 
tion, very little is obtained. How is this? Ifan 
apparatus is furnishing (as it does) a continuous 
supply, it is evident it inust come from somewhere, 
forany insulated body contains only a limited quan- 
tity. Aud thut soinc where is that vast store of elec- 


the earth receives and parts with any amount of 
electricity, with which mankind can deal with the 
same case thut we can appropriate for use, or throw 
away, any amount of the atmosphere surrounding 
us; for to say (as some do) that the fluid travels 
back to the place from whence it started is a great 
mistake. 

But to return to the cases of insulation and non- 
insulation of rubber: in one case, good supply is 
obtained through a good metallic conductor to the 
earth; in the other case, the supply is very limited, 
secing the bad conducting power of the air, which 
is the mediun to earth; and hence the diminished 
supply for the sıme amount of work. 8 

Having premised so much as to the frictional 
machine, it is now time to poiut out that the 
dynamo, as now constructed id used, partakes of 
the same kind of disadvantages as we have seen 
uttached to the use of the insulated rubber; for is 
it not evident that the limited coil supplying the 
current must obtain its continuous supply through 
the bad conducting air or its insulating material, 
and that hence occurs a sort of wire-drawing, which 
leads to a considerably augmented use or motor 
power in order to obtain the current? 

Now, the method L put forward avoids this waste 
of power; for the current in the coil is not used in 
this case to produce light or do any work, and, 
therefore, remains intact, and not rarefied by being 
used up for work. The way in which I make use 
of itis, by its presence, to induce a current from 
the earth; the %% haustible and fiele supply, as 
before referred to, being used to supply the light 
or do other work. 

In the drawing herewith, I have shown only so 
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much of the apparatus as is required to explain the 
invention and avoid complication. The drawing 
almost explains itself: and it may be as well to 
observe that the coil is put as the representative of 
a dynamo such as it may be, and not needing any 
alteration or reconstruction: but that the condenser 
and carth-plates are in addition to the usual 
machines, for the purpose of effecting the im- 
provement herein described, and that the elec- 
tricity shunted off for work comes from the carth- 
plates. 

I may now point out that by adopting this prin- 
ciple, two secondary batteries may be charged. 
with less expenditure of power than one can at 
present. 

The same principle may be applied in taking 
off the current for work iu ordinary galvanis 
batteries. J. H. Huxley. 

Barry-road, S. E., Oet. 21. 


NOTES ON DYNAMO MACHINES.— 
BRUSH MACHINE. 


[20709.J—I PERFECTLY agree with Mr. Evershed 
in his statement that the retardation of the mag- 
netism of the iron core in the armature of the 
dynamo does not completely explain the fact that 
lead requires to be given to the brushes; but 
* LLB.A.” is guilty of an inaccuracy when he says 
“that it has nothing to do with the delay in mag- 
netising the iron ring, or to the self-induction of 
the coils.“ The fact is it has to do with both 
these things, although, as explained by Mr. Ever- 
shed an“ LI. B. A..“ the greatest effect is produced 
by the disturbauce of the magnetic field due to the 
niaguctisitiou uf the irou cole. 


Nov. 10, 1882. 


Somo time ago I arranged an experiment for the 
purpose of ascertaining the amount of this dis- 
turbance, and although I was unable to finish it, it 
may be of some use if the method by which I 
intended to carry it out were briefly described. 
There are two ways of taking the observations for 
the purpose of mapping out characteristic curves. 
The first, employed by Deprez, is to send known 
currents round the magnets-and to measure the 
E.M.F. at the brushes, with no current flowing in 
the armature. Manifestly, a characteristic drawn 
in this way will not show any fall due to the dis- 
turbance of the field by the iron in the core. The 
second and more general way is to couple up the 
machine as usual, letting the current flow through 
armature and field magnets, and observing simul- 
tancously the E.M.F. at terminals and current 
flowing. Having measured the resistance of the 
machine, the total E.M.F. can be calculated, and 
the curve drawn accordingly. What I intended 
doing was to obtain two characteristics by these 
different methods, and by drawing both on the 
same paper,the difference between them would show 
at once the weakening of the field due to magneti- 
sation of the iron core. I had nearly completed the 
characteristic obtained with the current flowing 
through the arm. and F. magnets in the ordinary 
way, aud was getting an arrangement constructed 
to enable me to put the brushes in different positions, 
when I was compelled to abandon the project. Fig. 
1 is the characteristic so obtained up to 35 amperes, 
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carefully drawn to scale. Speed, 850 revolutions 
per minute. Total resistance of machine = 1'2 ohm 
= tan. DBC. Resistance of field magnets = 75 
ohm = tan. EBC. ; 

LI. B. A.“ says when a large current is employed 
more lead must be given to the brushes, otherwise 
there will be a loss of E. M. F. I have reason to 
believe that with the brushes in their very best 
position there is a loss of E. M. F., due to the 
weakening of the field with large currents flowing 
through the armature, and it was with the object of 
testing this that I started the experiment detailed 
above. I should very much like to know the results 
of the experiments LI. B. A.“ has carried out in 
connection with this matter. ö 

In answer to a correspondent who some time ago 
asked for information concerning the Brush machine, 
I can only say that I have never had any trouble 
with my eixteen-lighter. We give the commutator 
a dab with a leather pad moistened with oil occa- 
sionally during the run, and have no difficulty. I 
cau easily imagine a four hours’ run wearing away 
the commutator if it had not been oiled ut 
intervals. 

Fig. 2 will explain the probable effect of bending 


the brushes; virtually they were brought back by 
bending through a considerable angle = a! b'=-ab; 
heuce the lead, although pretty nearly right for 100 
revolutions, may have been quite wrong for 900 
revolutions per minute. 


P.S.—“ LI.B.A.” will find the phenomenon to 
which he refers mentioned in Note 45. 
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“A. 8. LP'S” HYDRO - DYNAMIC 
PARADOX. 


[20710.]—I Au sorry to sce that no one has yet 
really pointed out the fallacy of this apparatus of 
„A. S. L?s,” and hope some reader learned in 
mechanics will enlighten us. I copy A. S. L.’s”’ 
figure, us it is some time since it appeared. 


“A. S. I.,“ in his letter 20593, says that the weight 
at E could not at the same time raise water from the 
bellows F, and act as a counterpoise to the weight 
at G. M. I. C. E.,“ however, points out (letter 
20631) that a self-acting arrangement could be made 
to stop the whole apparatus till E was full. The 
catch could then be released by the lower board of 
the bellows E as it opened. “G. B. T.” (letter 
20659) condemns the device on the ground that the 
water would not rise into E, in consequence of the 
pipes containing air. But evidently it would be 
perfectly possible to completely fill the apparatus 
with water to start with, and if properly made it 
would allow none to enter. 

Until some one can point out where the fallacy 
really lies, we wyb content to believe in perpetual 
motion, resulting from the action of gravity. I may 
point out that the weight on F will assist the weight 


on E in forcing the water from F to E. In the 
figure E and F are both partly open : E is filling. 
l Porcupine. 


LATHE-PLANERS. 


[20711.]-—I sEND a sketch of a very simple 
5 and vice, combined, for use on the 

the in connection with a planer head such as 
Northceott's, F. W. G.'s, and J. L.'s in last 
week's E.M.” The slide- rest being parted at the 
quadrant and the upper part of it fixed on the 
planer head, the table, Fig. 1, is fixed in its place. 


This table has three similar V slots, which will take 
the heads of bolts, or two jaws or sliding dogs, 
shown in position ; the slots being planed out to 
allow them to slide properly, and the jaws being 
traversed by a screw which draws them together 
upon the work it is desired to hold. The screw 
and dogs are shown detached at Fig. 2, and a pinch- 
ing screw is seen under the table to prevent end- 
long motion of the screw and dogsin the slot. The 
dogs can be placed in either of the slots and the 
table can be turned round to any angle, so as to 
plane the ends of a piece of work without unfixing. 
the screw lies just below the table surface out of the 
way. Figs. 3, 4, 5, show a very simple tool - box adapted 
to clamp in the tool-holder, so as not to necesaitate 
its removal. It is composed of two pieces, the 
foundation plate, Fig. V, with a strong pin to act 
as a hinge; and a steadying pin A, to prevent the 
shake which would otherwise occur with so narrow 
a hinge: the second part swings on this pin ; it is 
bored with a hole to receive the steady-pin and a 
small spring is added, if necessary, on the top to 
keep it down. 
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I ought perhaps to say that this plan is still 
untried; but Mr Hines, who is making it for me 
approved it highly, and asked me to allow him to 
make others like it. 

The manifest objection to all these plans of 
utilising the lathe-bed is of course, that the bed 
might be worn unequally: but, where the head can 
be tixed at any part of the bed, this objection docs 
not hold good, as the wear can be distributed, and, 
by doing the planing upon the unused parts of the 
bed it might even prove advantageous and help to 
keep it straight and true. „ 

Another advantage of this arrangement is, that 
by ea pog the drilling spindle in the slide-rest 
tool-holder, when the latter is fixed on the planer- 
head, you have at once a capital vertical ling 
machine, the work being placed on the planing- 
table or on the lathe-bed. 1e arrangement would 
of course come in for slot-drilling when the work 
is fixed on the table. 

There is an admirable description of a hand 
planing machine in Vol. X., page 100, in a letter by 
oe. tee de F. A. M. 


3 is not a little amusing to find 
«J. L.“ writing an article under this heading, after 
his letters on the same subject, which appeared in 
Nos. 879 to 882. Both “apathy” and objections 
scem to have disappeared in the mean time, and we 
find him coming forward now to build up what he 
then used ull his power to pull down. As he seems 
to have come round to my views, and to acknow- 
ledge that there is a place for combination on an 
amateur’s lathe, he will permit me to make one or 
two remarks on his article. I may state, in the 
outset, that he is wrong in describing either Lee’s 
or Booth’s attachments as planers—they are both 
shapers, and only Booth’s is driven by a pin from 
the face-plate. Munro's is a planer proper, costing, 
I have no doubt, quite as much as a separate ma- 
chine, so that, placed where it is, it is quite out of 
lace. 
i Let us look, now, at what J. L.” recommends 
and illustrates for the unfortunate amateur with a 
short purse. It is, in fact, E. P.’s’’ proposal, as 
soa hy him in No. 880, letter 19688, as far as the 
fathe-bed rack and pinion is concerned, and to 
which my objections are stated in No. 882, letter 
19716. 

If this L form of arm is the one to be chosen, 
then by all means let F. W. G.’s’’ pattern, given 
in No. 883, letter 19736, be taken, and not 
J. L.’s,”’ and let it be bolted on the right-hand of 
lathe-bed, and not as shown in J. L.’s’’ illustra- 
tion, where it will not only be awkward, but awk- 
ward to work, for to do so you will require to 
stand at right-hand end of bed, which will be 
found to be inconvenient. 

How will “J. L.” attach the cross-head, Fig. 2? 
It is represented as a single casting. If this be so, 
the sides of bed where it is bolted on will require 
to be planed, and the cross-head ¿cell fitted to them, 
so that when bolted in there may be no twistin 
caused, and that top piece be parallel with top o 
bed. 

If slide-rest is to be fitted into the four bolt- 
holes so as to be of any use, it will be more than 
nny amateur who would put up for five minutes 
with such a botched contrivance would be able to 
accomplish. Then it is understood that this is in- 


`] tended to be applied to one of those small cheap 


bench lathe-beds, which, as they can be got else- 
where, there was no occasion for privately adver- 
tising any particular firm. These beds are usually 
21in. or 3in. wide on top, so that supposing the 
drawing to be anyway near to scale, there would 
only be about 4in. or din. between the sides, and 
this would greatly reduce the value of the addition, 
—small enough, in all conscience, as it would be. 
It may truly be said this falls under the head of 
inferior expedients ; but that it cannot be avoided, 
even in the poorest amateur's workshop, I deny. 
But if it is to be only such as this, then I must 
turn round to ‘J. L.'s” opinion of a little while 
ago, and declare all such combinations only a delu- 
sion and a snare. But why did not he refer those 
who waht to fix a small planer to their lathe to the 
very much better plan and illustration of “F. W. 
G. above referred to? It would have been kinder, 
as well as something else, to have done so, for I 
think we have seldom had anything cruder or more 
misleading appearing in the way of an article, and 
not often as a letter, even from the most ignorant 
tyro. Coming from one who writes ex-cathedrd, it 
must be the more misleading. 
l Frederick Carre. 


SPHERICAL SLIDE-REST. 


[20713.]—In answer to F. A. M.,“ I beg to say 
that, though I have not myself made a spherical 
rest, I have studied the mechanism of it, and would 
most certainly not advise “F. A. M.” to attempt 
fitting the upper slides of oue on the saddle of a 
slide-lathe which is used for metal-turning, as it 
would only end in disappointment. Any alide- rest 
that is used for metal-turning will, sooner or later, 
develop an amount of backlash, which, though not 
of the slightest consequence in metal-turning, 
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would be fatal to the use of it for ornamental work, 
for which latter a spherical rest is entirely used. 
It “F. A. M.“ can procure the first numbers of a 
paper which came out a few years ago, which was 
first called the Turner's Manual, and afterwards 
the Torge and Lathe, but which is now defunct, he 
will find a series of articles by Mr. Evans on the 
spherical rest, illustrated with full-sized working 
drawings. It is a great pity the Forge and Lathe 
wis given up. I have had all the numbers that 
were published bound, and it forms one of the best 
books of reference for amateur mechanics I have 
ever seen. F. W. G. 


“IMPROVED BICYCLE-HEAD.”’ 


[20714.]—WeE beg to inform Messrs. E. Martin 
and C. F. Archer that the idea illustrated in letter 
20617 would be an infringement of our Patent 
Self-Steering Head. W. Gorse and Son. 

Icknicld-syuare, Birmingham. 


{20715.]—I HavE much pleasure in replying to 
criticisms upon my design, let. 20570 of Sep. 29th. 

Referring to the sketch of Mr. Archer, let. 20617, 
I may say that it is almost a facsimile of my 
original design ; but that upon account of the difti- 
culty of keeping the head free from shake radially 
for any length of time, I reverted to the double 
slides and open-head, as a considerable amount of 
wear must then take place before any looseness can 
be felt. I have no douni placing the centres he- 
hind head may be an advantage in keeping 
machine true when running; but T have not been 
able yet to see one so made in use. Possibly the 
upper portion of forks, ĝin., does appear small, 
but it must be considered that all pressure put upon 
steenng-bur will be transmitted by the head, which 
is braced down front, to the lower portion of forks, 
where the diameter would be lin. Of course the 
size can be increased to 4in., increasing other parts 
proportionately. ‘*A Bicycle Rider” suggests that 
the jumping of the hind wheel may cause the louse 
head aud, consequently, backbone, which it carries, 
to shut down upon tire; had he examined the de- 
signus more closely, he would have found that 
there is in both a limit of lin. space between back- 
bone and tire, beyond which the head cannot fall. 
I should like also to remark, that the jumping of 
the hind-wheel would givea horizontal. and not a 
vertical motion to the head, in consequence of the 
lower end of forks pivoting upon spindle of front- 
wheel, acting in the manner of a bell-crank, and 
converting the vertical motion at lower end of 
backbone into a horizontal one at point of head. 
This will be seen more plainly if“ A Bicycle Rider” 
will get someone to raise and lower his back-wheel, 
he Watching the effect upon the head. It thus 
becomes apparent that the rider is submitted to two 
motions—the vertical, caused by the large wheel ; 
and the horizontal, transmitted from the small one, 
which, comiug so quickly one after the other, par- 
take of the nature of a vibration, and the smaller 
the wheel the stronger and more frequently they 
occur, For this reason, I would not do away with 
spring under saddle, but should prefer one after the 
style of the indiarubber suspension, made by the 
Coventry Machinists, but which will admit of a 
horizontal motion, in a line with backbone, without 
any side-shake. Until such a spring is designed, 
we shall not have reached that perfect euse in 
riding which we have a right to expect. 

A gentleman complains that having a spring in 
head will necessitate a man riding a machine lin. 
smaller than he otherwise would do. I certainly 
think this no detriment; as, for road-work, a 
machine should always be one size under the rider's 
capacity; my experience teaches me that one can 
get more work out of such a machine, with good 
hill-elimbing power, than when riding a machine 
which thoroughly extends him. E. M. 


A REQUEST. 


{20716.]—Someone has suggested that a series of 
articles on Fitting would be valuable. I sincerely 
hope this suggestion will be complied with. We 
have practical articles on Lathes and Machines, the 
Organ, Object Glasses, Carriage-making, Watch- 
muking, &c. Can no one be found to carry ou the 
series so ably begun by the late Mr. F. Hoffman, 
aud give plun practical details of shop-work in the 
construction of Locomotives and other Engines? 
Cannot some one of those gentlemen, who so kindly 
reply to the irrepressible and comparatively useless 
queries about the numbers and dates of engines, 
give a little help in these matters ? Nero. 


GRINDING-CHISELS AND PLANE- 
IRONS. 


_ (20717.]—Trrenz isa little instrument of American 
invention, sold at most tool-shops, for holding 
chisels, &e., whilst being ground. It is simply u 
small iron frame, through which the chisel blade is 
passed and allowed to project more or less according 
to the anule required to be ground—a thumbscrew 
holding it fast. A smull wheel on the underside of 


the frame travels against the face of the stone, and 
enables the workman to kecp the iron to be ground 

steadily tixed in one posiuon. | 
Will “Calculus” (letter 20689) kindly say how 
he finds the small grindstone he uses auswer for 
large chisels and plane-irons, and what the size of it 
is? I have hitherto depended upon the nearest 
carpenter or builder for getting iny tools ground; 
but as this plan has many drawbacks, and involves 
a loss of time, I have resolved to buy a grindstone, 
aud shall be very grateful to“ Calculus,’ or any of 
our readers, for a little advice as to the most suituble 
grinding apparatus for an 
. Amateur Carpenter. 


JERKS IN RAILWAY TRAINS. 


5 I be allowed to differ from C. E. 
Stretton (letter 20677) as to the cause of the back 
jerk referred to by S. J.” (letter 20646)? I need 
nct here point out where I think his explanation is 
wrong; but will only remark that if his theory be 
correct two opposite effects should be felt in the 
saine carriage, depending whether you may happen 
to be in the fore or after part. The explanation, I 
take it, is simply this: When the brake is put on 
the train is retarded. If a person stands in the 
carnage (in which position the effects are most 
observable) he will feel, on the application of the 
brako, a tendency to move on at the original rate 
(from inertia) that is faster than the train is now 
moving. To prevent this he lies away from the 
direction of motion, and on mechanical principles 
which I need not here enter into continues to lie in this 
position, which is not upright so long as the train is 
suticring retardation. e is, however, being now 
in equilibrium, unconscious of his having assumed 
this position, When now the train stops, not being 
vertical, his tendency to fall is evident. If the 
brake force was not a uniformly retarding one, but 
a uniformly decreasvig retarding oue, this effect 
would not be felt, but the necessities of the cases 
in which aire etic is used prevents the employ- 
ment of such. The way to prevent the effect is not 
to rise from your seat till the train hes stopped, 
because in the sitting position (especially with your 
back against the rail), the body more readily accepts 
the varying movements of the carriage. Many 
interesting illustrations of these effects might be 
given. Suppose a friend to give youa gentle push 
from behind. the first effect on you will be a 
tendency to fall forward, but if the push be con- 
tinued, you will assume a position (lean backwards) 
to resist this push. If, now, your friend suddenly 
remove the pressure, you find a tendency to fall 
backwards. Again. you would find if a person in 
a truin stood on a spring or hung from a spring, the 
spring would register a greater force during the 
tune the brake was on, because the force registered 
would be the resultant of two forces at right angles 
to cach other, the weight of the body and its extra 
pressure forward. Indeed, all the qualities of the 
brake might be distinguished in this way without 
looking out of the carnage. 
Swansea. A. R. Molison, Science Teacher. 


RECENT RAILWAY ACCIDENTS AND 
CONTINUOUS BRAKES. 


[20719.]-—THE accidents which have occurred 
Within the past few weeks again furnish most 
conclusive proof iu favour of efficient automatic 
brakes. 

On the 25th October a Great Eastern Company’s 
express train left the rails when running between 
Helpringham and Sleaford. The evidence as to the 
eause is very conflicting. Two Great Northern 
enginecrs state that the rails were out of place to 
the extent of nearly 2in., but, on the other hand, the 
Great Eastern Company maintain that the line was 
in N order. , 

The comparatively slight injury to passengers and 
rolling stock which followed is entirely due to the 
fact that the train was fitted with the Westinghouse 
automatic brake, which stopped it without auy 
“ telescoping.” 

I bave received the details of an accident which 
took place in Holland on the 2nd November (of 
which a short account was first published in the 
Nicuwe Rotterdamsche Courant). Au express 
train No. 14 from Arnhem on the Rhenish Railway 
was running at a high speed between Vecuendual 
and Ede, when the driving-axle broke, causing the 
engine to instantly run off the rails, dragging after 
it the tender and front vehicles. In this case ulso 
the train had the Westiughouse brake, and was 
safely stopped by it; no telescoping took place, and 
the details conclude with the remark, “ No person 
was hurt nor any damage done to the carriages” ; 
this happy result is due to the efficient action of the 
brake. 

The recent accident at Liverpool Central Station 
continues to receive considerable attention. No 
official report has yet been published; but the 
details given by passengers in the train furnish 
convincing proof as to the cause, The train was 
titted with the fico minnte modification of the 
Sanders-Bolitho vacuum-brake, as used by the 
Midland Company. 


One of the passengers, writing to the Engineer, 
states that he left London by the 10.5 a.m., train, 
and when going into the station at Liverpool he 
felt the brake put on in the usual way, and it was 
grinding ou the wheels of lus carringe until about 
Jorty yords off the end of the line ut Liverpool, 
when to his surprise the grinding ceased, and the 
train seemed to jump forward, as if all the brakes 
had suddenly gone off.“ It will be clearly seen 
from this statement that the brake leaked-off (as it 
is constructed to do), just at the very moment when 
it was required to stop the train. 

The danger of such a brake is well known, and 
was pointed out by Col. Rich, in his report upou 
the Portskewet Pier Accident. It is much to be 
regretted that an important company like the Mid- 
land should continue to use a brake which is dan- 
gerous in construction, frequently fails to stop the 
trains at platforms and signals, and ofteu causes 
draw-bars und couplings to be broken when it is 
used. 

A large number of letters have been addressed to 
me upon the subject of the Pullinan Car disaster 
at Leeds; pending the verdict of the jury I shall 
not, of course, express any Opinion upon the canse 
of the fire; but 1 can point out that if the cou - 
ductors on the cars had either pulled apart or un- 
coupled the Westinghouse automatic-brake hose- 
pipes between the two cars, the truin would have 
been stopped without any delay in pulling the com- 
munication-cord, und the life of the unfortunate 
passenger might have been saved. 

Clement E. Stretton. 

Brighton, Nov. 4th. 


DIE-CUTTING. 

(20720.J]—Dik-cuTTina, or engraving, or sinking, 
is very hike ordinary engraving, only more difficult, 
as the material, sort steel, is very hard, aud the 
form of the incisions has to be considered, and not 
only their depth and contour. The dies for letter- 
paper stamps, if contined to lettering, are not 
usually engraved, but the letters are produced by 
ressing or hammering steel puuches, each with a 
etter engraved upon them. ‘This is not very easy, 
and the work has to be teuched up with a graver, 
and the surtace of the die, which becomes raised 
around each punched letter, restored. 

For monograms, the die which is awkwardly 
shaped for holding is cemented into a block of wood 
that can be grasped in the hand, aud rested upon 
the ordinary leather sand cushion. Lightly trace 
with ink or pencil on the die. The first process is 
to cut the outline with au ordinary graver, but 
whereas the engraver works with only one form of 
graver, which cuts a furrow, the div sinker uses a 
inultitude of tools, gravers of every form of section, 
as well as minute chisels and punches struck with 
small flat-iaccd hammer. Proofs of the work are 
taken repeatedly by means of wax softened in the 
hand and made opaque with red ochre, or bread 
kneaded in the hand and coloured with vermilion. 

Large medals ure now generally modelled in 
wax, twice or more as lurge as the iutended medal, 
and in relief. The die is then cut by a machine 
which works from a revised cast of the model, and 
reduces the design to the proper size, and cuts the 
steel die by one operution. The die-sinker has then 
ouly to finish the surfaco ou which the machine 
leaves slight traces of the path of the cutting- 
tool. 

Dies for coinage are produced in large numbers 
by punches, upon which the subject is in relief, 
aud: these punches themselves aro mude from dies 
which are themselves produced from a punch, the 
original work of the engraver to the mint. The 
softening, hardening, and tempering of the punches 
and dies ure still rather haphazard processes, 60 
that a die will sometimes be destroyed before it has 
struck a single coin, or split in pieces on the first 
occasion of its use. Robinsoe Crusoe. 


THE WIMSHURST INDUCTION 
ELECTRIC MACHINE. 


[20721.J—As I have seen this machine at work, 
perhaps you will permit me to say a few words in 
reply to the criticisms of Mr. Molson in your 
last. 

Mr. Molison disputes both the originality and the 
merits of Mr. Wimshurst’s invention by what 
appears to me (to take a charitable view) a total 
ignorance of the facts. 

In the first place he assumes that the publication 
of the description of the machine in your excellent 
paper was the date of the construction of the 
machine. The machine was seen in operation more 
than two years ago by myself, aud ulsuv by some of 
the leading makers of such machines; by several 
members of the Physical Society; and others. 


Theso have invariably expressed admiration 
of the power aud volume of the sparks 
produced. This, I think, puts Mr. Molson's 


exhibition in June last, at the Vhysical laboratory, 
out of the question. Again, speaking of the ments 
of the machine, Mr. Molison, it secs to me, reads 
a short outline article, aud then jwops to an ad- 
verse conclusion, without taking the slightest 
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they can devise it as they like, or it will descend to 
their hcirs-at-law in the usual course. If, when 
the testator died his heir was an infant, he would 
have six years after his majority in which to chum. 
The querist had better seul me fuller particulars. 
PARTNERSHIP—LIMITED LIABILITY (48171).— 
Partners are undoubtedly both jointly and severally 
liable to their creditors, whatever they may arrange 


trouble to ascertain the facts. Me says that for 
32in. plates, Tin. sparks are short“); but he does 
not care to inquire for the reason for their limit— 
viz., the short distances for insulation between the 
case and the machine, which are necessarily limited 
in order to make so large a machine portable. Nor 
does he inquire the size of the Leyden jars or con- 


REPLIES TO QUERIES. 


— — 
% % In their answers, Correspondents are re- 


spectfully requested to mention, in cach instance, the 
title and number of the query asked. 


densers attached to the machine, nor the multiply- 
ing power of the gear. He says that four or tive 
sparks, &e., are poor. The Leyden jars in use 
were lft. high by tin. in diameter; the revolutions 
of the glass discs are two to one of the driving- 
wheel, and for the purpose of counting, the handle 
was tuming about 30 revolutions only per minute. 
With small condensers in use, the number of din. 
sparks appear to be coutinuous, and several passing 
side by side. 

The substitution of rectangular slips, which are 
inexpensive aud easily removable, does not detract 
in any way from the efficiency of the machine ; but, 
on the coutrary, they rather add to the efficiency of 
the machine: and it seems to me they are u con- 
siderable step in advance of the costly and danger- 
ously frail perforated discs used in the Holtz. 
Mr. Wimshurst deserves, I think, great credit for 
introducing this design to the makers, thus making 
it possible for anyone to obtain a powerful and 
convenient source of electricity at a low price. 

NM. Ph. S. 


THE LINK-MOT ION. 


20722. — TE figures drawn by “ Milverton ” 
(letter 20088) are those upon which Watt's parallel 
motion is founded. Fig. 4 gives us a practical 
application of the principle ; it is, in fact, the same 
as that applied to the beam engine, where the point 
E represents the top of the air-pump rod, the top 
of the rod of the piston of the steam cylinder being 
worked by a parallelogram of bars, so that the top 
of the prston rod works parallel to that of the air- 
pump rod; that is to suy, in a straight line 
(approximately). The lengths of the various 
links. &e., which produce the most effective work- 
ing, have been given in various works, such as 
Runkine’s ‘* Applied Mechanics,” and there is little 
more to be sad on the subject: but an interesting 
subject of inquiry would be to ascertain how much 
the approximately straight line deviates from a 
mathematically straight line, and this, I think, was 
the question which was asked in tho correspondence 


ou this subject. M. I. C. E. 
LEGAL REPLIES. 
[20723.] — STREET NUISANCE, PLAYGROUND 


(40. Boys have no right to make a playground 
of the struct to the annoyance of passengers and of 
the inhabitants; and they could be summoned by 
the police. But I do not see any other way of pro- 
ceeding ; for certainly the schoolmaster can hardly 
be held responsible for the conduct of his boys after 
school hours, and there is no way of getting 
atthe parents. This is one of the many annoy- 
unces or life for which the law provides no adequate 
remedy ; though on the side of the boys it might be 
argued that they must play somewhere, and as no 
Playground seems attainable, they make the best of 
the street. 


LANDLORD AND TENANT—NOTICE TO QUIT (48456). 
—<As so often happens, this answer mainly depends 
upon a fact which is not stated. Did the tenant 
Juy the first half-Juarter's rent and then pay at the 
usual quarter-days, or has he paid every three 
months from the half- quarter? If the former, 
which is the most probable, then, although the in- 
ference of law is that a tenancy began upon the 
entry, it will be held that the half-quarter was as 
it were a separate thing, and the holding com- 
menced at the quarter-day following; so that in 
this event six months’ notice must be given to expire 
at Midsummer. If the latter supposition be correct, 
then the notice must expire at the half-quarter. 


APPRENTICES’? Hotrs—Factrory AND WORKSHOPS 
Act (48459).—-The querist does not give his age, 
though this is the most important point, and that 
upon which the answer must turn. I think the case 
coines Within the Factory and Workshop Act if the 
“pprentices ure under eighteen years of age, but not 
otherwise. Under the Act, young persons below 
this age, whether apprentices or uot, and whatever 
may appear in their indentures, are only to work 
twelve hours a day, with intervals for meals and 
rest, and between 5 a.m. and 9 p.m., aud not at all 
ou Sunday, nor after 2 on Saturday afternoon. 


REAL EstaTE—Vorm DRvrsn (48468).—It would 
be more satisfactory to know generally the contents 
of this will, and whether it was proved, and what 
happened. But taking the question as it stands, it 
is clear that the devise to B. and C. was void, as 
they were witnesses to the will. They have now 
held possession for over 20 years, and thus they 
have a good title by occupancy which no one can 
dispute because of the Statute of Limitation, unless 
the rightful heir was an infant. But as they did 
uot tuke under the will, the conditions of the will 
as to the descent of the property can have no effect. 
Ju short, B. and C. hold the land in fee simple, aud 


between themselves. 
limited to the amount of the capital brought by 
each into the firm. If A. and B. trade and lose, 
their private property will assuredly become lable 
to pay the debts of the firm, and there is no way of 
preventing such a result. The principle upon which 
the law as to limited companies proceeds 1s that the 
creditors know the capital to which they trust. But 
this could not be applied to private partnerships ; 
and even if a firm were to announce their capital 
they could not bring themselves within the Cor- 
panies’ Acts, by means of a deed or in any other 
way that I can imagine. 


advise in a case of this kind, for the law does not 
house if she chooses to exert herself, and insist upon 
living where she likes, and managing her own 
revoke the one which I presume is held by the 


pulsion would itself be wholly void. 
case for the interposition of a solicitor, and one upon 


it is not essential that every item in a long account 
should be carried out fully. 


the point of this question. 


Nor can this lability be 144505.) — South Eastern Engines. — To 
“CLYDE.” The 7ft. express engines stand on a 
wheel-base 17ft. 3in.; leading und driving centres 
Stt. Gin.: driving and trailing centres sft. 9in. 
apart. Weight in working order: —On leading- 
wheels 10tous Gewt.; on driving-wheels I2tous 
gewt.; on trailing- wheels tous; total, ditons 
liocwt.—CansTal Bs. 

[17885.|—Turbine Pit.—In the first place, any 
pump will empty your pit so long as it can pump 
more water than leaks into pit through dium. 
Secondly, the time taken depends on diameter of 
pump and speed at which it is driven. Thirdly, the 
strokes per minute depend on length of stroke of 
pump as well as on the above data. Iwill assume 
that your Sin. pump is worked by a crank, which is 
capable of being driven by a pulley, and that its 
stroke is 12in., suction-pipe din. diameter, and 
pump single-acting. Alone a loss of about 
onc-tifth, it would require 6,400 strokes to empty 
pit. Multiplying gear for reciprocating pumps is 
objectionable, but we will allow of the use of 

ulleys in the ratio of two to l in this case. That 
is, if pulley on crank-shuft of pump is lft. diameter, 
that on driving-shaft will be 2ft.: the pump will 
then make 40 revolutions, or 20 effective strokes, 
per minute, and will take 6400/20 x 60 = a little 
over 5 hours. I have been obliged to assume 
diinensiens, as you have not given those I asked for. 
—4G LATTON. 

[48036.]—Shells.—An eminent conchologist in 
the South of Ireland, well-known to collectors 
fifty years ago, told me that he cleansed his shells 
with dilute muriatic acid, the strength being regu- 
lated according to the work: and that if in finish- 
ing, the acid solution is as hot as can be used, it 
leavesa polished surface on the shell; if used cold. the 
surface would be dull. Ihave since often verified 
this.—R. J. LECkx. 


WIII— Duress (4$473).—I hardly know how to 


provide for a woman of 32 being controlled without 
orce. Surely the woman can leave her brother’s 


property. She has only to make a later will to 
brother, and which if made under duress of com- 
But this is a 


which it is impossible to give brief advice: though 
if the woman should be wrongfully put away in un 
asylum her relations can ar pail to the Lunacy 
Commissioners, or proceed by way of writ of Habeas 
Corpus, 

County Court—Panrticuntars (4$475).—You 
cannot charge for making out the necessary par- 
ticulars to annex to a county-court sunmons; but 


If you waut help in 
this matter you might read my shilling book, ** Hints 
upon County-court Practice.” 

RatTiInG—APPEAL (45482).—I do not quite sec 
Appeals are heard 
before the Assessment Committee upon stated days, 
and it may have been disposed of without the 


querist’s knowledge or attendance. He had better 
inquire of the collector, and find out what has 
happened. 

icone tke EE Mortoacre (48499) ,— 
This is an equitable mortgage, and it stands in the 
same position upon this point as n legal mortgage, 
and so being an interest in land, the querist is 
bound in law to allow income-tax upon the interest 
payable. This is the usual practice in all mortguges 
relating to land. 

Fred. Wetherfield, Solicitor. 
2, Gresham Buildings, Guildhall, E.C. 


DOMESTIC RECIPES. 


Vegetable Butter.—Mr. N. Jepson, on Fug- 
lish vegetarian, not wishing to use poor and aduiter- 
ated animal fats, has soughta substitute, aud found 
it in a composition for which the following is the 
formula: Take four ounces of the tinest Brazilian 
nuts, pounded very tine in a mortar; four ounces 
pure olive oil; rub them into a smooth jelly; add 
eight ounces of fine wheat flour and a quarter of an 
ounce of salt. Rub the whole into a smooth paste, 
and use as butter. This would certainly be 
preferable to much that goes by the name of 
butter. 


Pressed Beef.—Buy three or four pounds of 
beef trom the neck; boil or stcam until the bones 
will fall out, using but little water ; salt and pepper 
it just before taking up; pick out the bones und 
pack the meat in a dish in which you can press it 
uicely ; leave a little of the liquor in the meat and 
apply a heavy weight for several hours. This is a 
savory and economical dish. 

Grape Leaves for Pickles. A writer in tlre 
Country Gentleman recommends the use of fresh 
green grape-leaves to place on top of pickles iu jars 
in place of flannel or other cloth usually employed. 
He claims the leaves will preserve the vinegar sharp 
and clear and impart a nice flavour. The leaves 
should be rinsed in pure water and left to Crain 
before use, aud occasionally changed. They ex- 
clude the air, and besides imparting a delightful 
flavour to the pickle cause less trouble to the house- 
wife. ; 

Blowing out a Candle.—There are two ways, 
the right and the wrong, of performing this scem- 
ingly simple operation. If the candle is held ona 
level with the blower’s mouth, or blown down upon, 
as usual, as it stands on a shelf or table, the wick will 
smoulder und smoke till the room is filled with its 
disagreeable smell, and the wick burned away so that 
it cannot be lit next time but with difticulty. If 
the candlestick is held well above the blower’s 
head, and the flame blown out from below, the 
ignited wick will almost immediately be ex- 
tinguished, and no trouble will be found in re- 
lighting the candle. 


work without leavin 


48013.J—Dead or Chemical Black on Steel. 


—It was a very small job that I experimented on, 
and I found that about a wineglasstul of turpentine 
aud a teaspoonful of sulphur hud the desired effect. 


You will require to be very careful, and go over the 
any grains on the metal, us 
it leaves it all spotted when heated. A trial or two 
will soon enable you to judge the proper quantity. 
I tried it on the propeller-shaft of a model steamer, 
and it protects it perfectly. —AULD REEEIE. 

[48043.]—Dead or Chemical Black on Steel. 
— Perhaps the following may be of use to Bicyclo 
Rider’? :—Add to oil of turpentine strong sulphuric 
acid drop by drop, stirring it until a syrupy pre- 
cipitate is formed. The liquid must be repeatedly 
washed with water until the water exhibits no more 
acid reaction. The precipitate is next brought 
upon a cloth filter, aud after all the water has run 
off, the syrupy mass is fit for use. This is painted 
over the iron with a brush, being previously diluted 
with oil of turpentine, in case it does not flow well. 
Immediately afterwards the paint is burnt in by a 
geutle heat, and, after cooling, the black surface is 
rubbed with a piece of woollen stuff dipped in 
hnseed-oil.—E. O. B. 

[18073.]—Water Engine.—You can make your 
water- engine exactly like a steam-enpine if you 
like; but I should prefer one like the Backus 
water-motor, illustrated in No. 692, ora turbine. 
—Essan. 

[48078.]—Muntz Metal Tubes. I do not know 
at what temperature your Muntz metal melts, but 
the spelter should run at a few degrees (say ten) 
less. Borax is the flux. Try with the ordinary | 
spelter of the shops, and if that will not work ask 
for some softer stutl.— Essar. 


[48083.]—Keeping Launch Funnel White.— 
There is nothing but whitewash ; but you might try 
the effect of putting a little bichromate of potash 
into the size or glue, using an extra quantity of 
black or blue to correct the yellow tinge.—T. P. 

[48086.]—Red Ink.—You mean Brazil- wood 
not logwood, as you will only get a purplish ink 
from that. Take 40z. of ground Brazil-wood, 
1i pint of hot white wine vinegar, and digest, pre- 
ferably in a glass vessel, for a day: then sunmer for 
half an hour, and add towards the end of the time 
half an ounce each of gum-arabic and alum. 
You can vary these 5 possibly improve 
upon them.—E. F. C. 

48087. Dynamo Machine. The quantity of 
wire required is a matter for calculation. You will 
find much ussistance in the tables published in Mr. 
Sprague's book, but it is rather a troublesome cal- 
culation, and unless someone has a similar machine 
which is successful, it is scarcely to be expected 
that anyone will muke the calculations for you.— 
E. G. M. 
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[48103.]—Straightening Wire.—You can do 
nothing better than draw it between the rows of 
zigzag pins. Sce No. 850 for a capital description. 
—Essar. 

48122.]—Drying Room.—Pass a hot solution 
of lime through thein: or if they have a deposit of 
naphtlialine use petroleum or paraffin oil.— T. P. 


5 Mr. Lancaster.—I am extremely 
obliged to you for your valuable hints as to laving 
insulated wires all over the house. But Iam saved 
a great deal of trouble through being able to bring 
my Wires out of the rooms ou to the landings, anc 
then direct to basement. I think my only trouble 
is in the constructing of the indicators, which I am 
very anxious to do myself, and shall be grateful to 
you for drawings and instructions. ON WAnD. 


(48141.]—Case-hardening.—You do not sa 
how you casc-harden. If the ordinary way with 
leather cuttings, charcoal, &c., you could try letting 
them cool gradually ; but the proper way is to turn 
them into water or oil whilst still red.— Essar. 


[48142.]—Liquid Gold.—You must have used 
one of the so-called gold paints. Procure some 
real gold powder, and mix it with any suitable 
vehicle,—e.g., gold size, pale copal thinned with 
turps; or mix with weak gum-water, aud varnish 
ufter work is finished.—H. D. W. 


48286.) Electric Engine.—The magnet may 
bo magnetised by placing a piece of soft iron upon 
its poles, and beginning at the bend: passa powerful 
bar-mapnet down one limb, across the armature, 
aud up the other, always using the same pole of 
the magnetising-magnet, aud leaving off at the 
same place as the process commenced ; or a few 
turns of insulated wire, loose, the ends counected 
to acouple of Buusen or bichromate cells, passed 
round aud round the forging, always in one direc- 
tion. The armature is grooved lengthwise; its 
cross-section representing thus, may be made of 
a piece of soft iron, turned, then the groove filed 
or shaped out, round the ends also, leaving the 
groove about gin. deep all round, which, you will 
see, is easy to wind; and ought to be wound before 
the brass ends are finally attached. These, which 
are merely to mount the armature upon its shaft, 
should previously have been fitted, and armature 
and shaft trued in the lathe, then taken apart and 
wound. The groove should be tightly wound and 
filled with the wire. The sheet-copper brushes 
should rest on the commutators, and do not require 
turning.—Frep. WALKER. 


[48333.] — Induction Coil. — To OT.“ 
Waut of time prevents my replying to“ Ernest“; 
but Mr. J. Brown, Belfast, who worked with me 
at the induction experiment, has kindly consented 
to give the infonnation asked for. I therefore 
leave it in good hands. I hope shortly to again 
resume the experimentsand complete the coil, which 
I trust may be as great a success as the Belfast- 
coil. Meanwhile, I should be glad to have any 
hints on the above subject, or any friendly criticism 
of the experunents.—Ous. 


(48333.] — Induction Coil.—To “OnxĮx.”—I 
have obtained the permission of “Ohm” (Mr. 
McWhirter, of Barrow) to give “Ernest” the 
benefit of his experiments in electro-maguetie 
induction. They were undertaken in order to dis- 
cover the proper form for the secondary of a coil 
having a core 24in. by lin., und primary of three 
layers. The winding of these is peculiar, all three 
being started at one end of the core, and their ends 
aftewards connected by wires under the base. Mr. 
McWhirter believes, from some experiments pre- 
viously made, that this plan gives greater magnetic 
power. It certainly allows a closer packing of the 
wire. Over the primary is the vuleanite tube, 
about 3in. outer diameter. The magueto-inductive 
action in the space round the core was tested as 
follows: A disc of wood had a 3in. hole cut in its 
cutre, so as to slide along the tube; on its face 
were fastened 10 rings, or separate single coils of 
copper wire, 036in. diameter, and rising by half- 
inches from the diameter of the tube to Sin.—the 
size of the outer one. Each of these could be cou- 
nected to a reflector-galvanometer of about 1,000 
ohms resistance. The swing of the galvanometer 
on breaking-circuit was taken to represent the 
electromotive force acting on the ring to which it 
was connected. After noting the result for each 
cach separate ring, say, at the middle of the core, 
the disc was shifted jin. along the tube, and read- 
ings again taken, and all plotted out on a diagram, 
giving a section of the core and its field. The 
resulting picture is very interesting. The lines of 
equal electromotive force are, as might have been 
expected, similar to the maguctie curves: but the 
difference between the E. M. F. at the middle of the 
core and at the end was, to me, very surprising— 
viz., 165 against 39. The accompanying cut gives 
some of the curves corresponding to the electro- 
motive forces as marked, and gives a rough idea of 
the state of the field surrounding the core-tube, of 
Which a4 is one side, ed being the middle of the 
core. It is possible the higher readings are a little 
exaggerated, as the reflector had a straight scale, 
so thut the reading is really the tangent of twice 


the angle of deflection. The advantage of placing 
the secondary near the middle is, however, suf- 
ticiently apparent. A learned friend of mine con- 
tends that the mutual induction of the turns of the 
secondary on one another would tend to diminish 
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this advantage, by makiug it necessary to spread 
them us far apart as possible. It would be easy 
to throw some light on this part of the subject 
by trying what proportion the sum of the readings 
given by any two or more coils bears to their 
reading when joined in series. I think this should 
be done before deciding on the form to be given to 
the secondary.—J. Brown, Belfast. > 


48346.]—Great North of Scotland Engines. 
—As nothing has been said in reply to this query, 
about the above engines, I append a few lines 
thereon. The oldest class of engines on this 
line had 5ft. Gin. wheels (4 coupled) and cylinders 
15in. by 20in. There were also two locos., built by 
Beyer, Peacock, and Co., to work the Kittybrewster 
Incline ; these ran on 4 wheels 4ft. Gin. diameter, 
and had cylinders loin. by 24in.; weight, 25 tons. 
These two classes were Mr. Clark’s design. Sub- 
sequently, the predominant design developed into 
an outside-cylinder engine, with a leading bogie, 
and which is now the standard pattern of engine. 
For goods traffic, Mr. Cowan (the present loco. 
superintendent) desigued a class with 5ft. Gin. 
coupled wheels, and cylinders làin. by 24in., and 
weighing gotons Yewt. Another class had öft. 
wheels, and cylinders 16in. by 22in. The latest 
class of engine was turned out by Neilson and Co. 
They have oft. Gin. 4 coupled wheels, and cylinders 
18in. by 24in. *‘ Alaric” will tind some further 
information in Vol. XXVIII., p. 79.—CARSTAIES. 


[48349.1—Gasholder.—(1) When the gasholder 
is (so-called) “empty,” it is really full of air, 
which has au appreciable weight. If, now, itis filled 
with gas (coal-gus is, I suppose, what is meaut), 
asthe gas is only about 2 the weight of the air 
before contained in the gasholder, the weight of the 
whole concern with its contained gas will, of course, 
be reduced. (2) If now the pressure is doubled, 
the volume will be halved, and it will be necessary 
to use two vols. to fill the gasholder under the 
increased pressure, and the weight will be increased 
by the weight of the extra vol. of gas introduced. 
You say, Will the weight be the same“; to what 
weight does the same“ refer y If to the Halb. 
manifestly not, for this is the weight of the gas- 
holder with its first vol. of gas only. If ‘the 
ume refers to the weight when filled with air— 
viz., 1UIb., it is possible for it to weigh as much: 
but, of course, it depends on what the weight of the 
gas is relative to air. Taking coal-gus (as above), 
to weigh i of what an equal vol. of air does, then 
the gasholder can be found, by elementary algebra, 
to weigh 9:1b., and the air Ib.: therefore, weight 
of equal vol. of gas = § x = #lb., and, therefore, 
weight of the two compressed vols. = Alb.; there- 
fore, the gusholder will weigh 9ł1b.—B. B. 


VV is a work 
published by Messrs. Churchill, London, entitled 


+s Injuries and Diseases of the Knee- joint,“ by 


W. P. Swain, F. R. C. S., which might be of use to 
you.—W. HENLEY RICHMOND. 


[45361.]—Plating.— For the process of plating 
in gold and silver, Smec's battery is the one most 
extensively used. It consists of a platinised silver 
plate, and a plate of amalgamated zinc. The 
elements are placed in leaden vessels lined with 
asphalte. First of all, clean the pieces thoroughly 
in a solution of caustic soda. Then they are 
suspended in the solution of gold or silver, by a 
wire connected with the negative pole of the 
battery. To another wire connected with the 
positive pole of the battery 1s fastened a piece of 
platinum, which is also immersed in the fluid. To 
obtain a uniform deposit move the cathode back- 
wards and forwards. The whole process is a 
decidely quick one.—W. HENLEY RICHMOND. 

[48372.J—Staining Elm.—In reply to “Jack 
of All Trades, I wish to stain my vehicle a straw 
colour, so that the grain of the wood will be brought 
out. It isa stain that is commonly used in vehicles. 
—SPrEx. 

[48378.]—The Voice.—I fancy if Chorister“ 
were to Inquire of some respectable bookseller for 
treatises on the cultivation of the voice by G. 
Nava, in Italian, but translated now by C. 
Santley, one of his pupils; one by Lablache, 
one by Crivellis (I believe this is 21s. in price); 
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also Jno. Hullah's 1845 to 1952, J. H. Parker 
and Son, of West Strand, publishers—that he would 
find ample information on the subject he inquires 
about. BInknEck. 


[48378.]—The Voice. In August I replied to a 
1 on the subject of voice culture, aud pave a 
slight outline of the conditions of good singing. 
The best books relative to voice-training that I have 
met, are those published by Curwen and Sons, Touic 
Sol-fa Agency, No. 8, Warwick-lane, London. The 
most useful are, ‘The New Standard Course,” 
price 3s. Gd. 3; „Teacher's Manual,” 5s., aud 
IEllis's Pronunciation for Singers,“ 4s. 6d. But, 
after all, a few lessons from a thorough master are 
better than any quantity of books. The quemst 
asks also for advice and hints, and I am, therefore, 
justified in enlarging a little on the subject. Let 
me advise any singer to cultivate all parts of the 
compass equally. The head voice, falsetto, or 
upper thin register is often sadly neglected. The 
register a little below, called the“ upper thick," is 
frequently totally wanting, which 1s about the 
state of affairs with tt Chorister.” And the deepest 
tones of the voice aro usually forced by untramed 
singera, All of these faults could be pointed out 
by a teacher in a few minutes.—J. WALLIS. 


[48378.]— The Voice.—A good treatise for the 
bass voice is Lablache’s * Completo Method of 
Singing’? (Chappell, price 21s.) : but Mr. Reeves, of 
Fleet-street, London, in his musical catalogue, bis 
a copy, 102 pages, for ds. Gd. I cannot state 
whether it is for soprano or bass. There is Ran- 
degger’s Singing (published by Novello and 
Co., price 4s.. or in boards, 58.), and get Emil 
Belnke’s ‘Mechanism of the Voice’? (Is.) und 
Ellis's * Pronunciation for Singers’? (both pub- 
lished by Curwen and Sons, 8, Warwick-lane, 
London, who will forward a catalogue on applica- 
tion). I recommend these works because IJ know 
their contents. Now, as to practice, it is rather 
dificult to advise, not knowing what time is at 
„ Chorister’s’” disposal; but I give (not being a 
professional man) my own expenence of over 7) 
vears as chorus and solo singer. When I gan I 
took to the violin to help the voice, and as a bass 
srotundo only reached middle C: now I can sing the 

enedictus of Mozart's 12th Mass in its integrity. 
This is the method I should advise: Practise the 
scale in the key of For G as convenient up toC 
for one hour every day, divided into Io minutes 
each practice ; sing every note full and sustained, 
and take good breath before every note, benin sort 
and in tune, bring it out full in the middle. and 
finish off soft; mind and keep to the note, and sing 
every note in time, either as one bar of 4 benta or 
two bars of 8 beats, allowing one beat for breath; 
follow this up for one month daily, then another 
month up to D. and so on. This is what I call 
laying the foundation of a voice for good singing. 
Dr. Kitchener used to say of Henry Phillips that 
“he made his voice by constant praetice. There 
are two first-class exercises for bass in Handel's 
choruses, ** We never will bow daun? ( Judas ”) 
and © Wretched Lovers?” (“ Acis“), published by 
Novello, small edition for 3d. COUNTER JOINER. 


[48379.]—Gower - Bell Telephone. — Shauting 
through the instrument will not improve it, but will, 
on the contrary, dumage it to no small extent. 
Your natural voice should always be used, but 
speak clearly and incisively. The position of the 
recls should be quite at the end of the magnet, 
which in its tum should be placed very close to the 
diaphragm ; but this latter position can be best 
determined by trial. Good results are sometimes 
obtained by polishing the inside of the case as well 
as out. It may happen that the instrument is 
suffering from the inductive effect of neighbouring 
wires, which should be immediately remedied.— 
Joun BULL. 


[48379.] — Gower - Bell Telephone.—Fa:lts 
appertaining to transmitter :—1l. Arn, L.H. side 
(facing instrument), making indifferent contact, 2. 
Straps leading up to trausmitter, do., do. 3. Ous 
or more carbon rollers bundjny between outer biock 
and centre one. This is most unportant, as one ul 
the rollers binding has been Known to completely 
short-circuit the wistrwment. The hole in the outer 
carbon block should be brought to bear (as uiar a» 
possible) diametrically in a line with hole in ecutr 
carbon block; they should have a little end-play. 
The top edge of wood dinphragin should be tree to 
vibrate. The copper straps on which the outer 
carbons rest may have their points turned up fre 
of the wood diaphragm, so as not to jar. Ther- 
ceiver:—l. Coils on magnets loose aud falling 
down on metal diaphragm, causing indifferent 
articulation. 2. Defcetive magnetism in ua: — 
this may be tested by applying an armature; it 
should have a good pull. 3. Adjustinent of mag- 
net—this is to be as close to the diaphiragii as poms 
sible without touching: this may be uceciiplshel 
by getting the magnet near the diaphragm iad 
applying a l-cell battery to the receiver lindng- 
screws. If the poles are too close you will get uo 
noise in the tubes on listening. Adjust te alsut 
in., und work up gradually closer, usiuz de 
battery as you proceed. 4. Lron-filings sticking to 
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pole pieces causing a scratchy noise in transmission 
—remove these if any. 5. The wires from re- 
ceiver binding-screws te bobbins to be clear of 
magnet, or the receiver may be short-circuited by the 
wires resting on magnets. 6. The forked tube in 
which the indiarubber tubes are fitted protrudes 
too far through diaphragm frame, preveuting the 
aragi from vibrating—This must be unserewed 
and the end filed off. Resistance test.—Trans- 
mitter, Sw.; induction coil, primary wire, lw. ; 
secondary wire, 200w.; bell coils, 100w. ; receiver- 
coils, 200w. If you obtain avything glaringly 
below these figures, that part is partially short- 
circuited. 7. Arm R.H. side making indifferent 
contact. See that the slots on both sides of the 
instrument are cut well up, so as to allow the arms 
to make good back contact. VINCENT. 


(45387.]—Soap-Making.—I am glad ‘‘ Dandie 
Dinmont ” has asked this question because I had 
some thoughts of communicating my experience of 
a process recommended about a year ago in the 
ENGLISH MeEcnanic. In consequence of what 
was said, I tried it, and with every reason to be 
satisfied. I allude to soap-making by the cold pro- 
cess, and should advise D. D.” to send for their 
n upon the 1 to the Greenbank 
Alkali Company, St. Helen's, Lancashire. The 
process involves very little trouble, and the result is 
abaolute purity. The querist speaks of soft-soap. 
Probably he does not use the expression in its 
technical sense. I have not tried that; but, as for 
the scouring, and the toilet soaps made in this way, 
I can speak very highly. We use none other, and 
the quality is better than can be procured.—DEVoN- 
SHIRE SQUIRE. 


48389.] — Semi-Incandescent Lamp.— Use 
same battery of low internal resistance. The bat- 
described by Urquhart in his “ Electric 
Lights is eminently suited for the purpose. If it 
is not necessary to have a fixed spot for the light, I 
prefer the lower electrode to be of carbon. If made 
of platinum, it should be jin. or in. platinum 
wire, with the top on which carbon rests tiled flat. 
H. T. Barnet. 


48390. ]—Fossils.— Various sorts occurin flints— 
echinodermata, shells, and sponges. Choanites are 
found about here in small numbers, some turned 
into chalcedony, others entirely made of flint. Cut, 
and polished, they sell for a good sum—that is to 
say, fine specimens well coloured. I have a small 
one, also a pecten turned into flint; it is black, 
inserted into a yellow matrix. Stones do not grow, 
they are generally deposited by water. For the 
rest of your query, you ought to consult some 
text-book of geology.—C. J. R., Ventnor. 


[433590.]—Fossils—No. 1. Yes, fossils are 
sometimes found in flint—viz., choanites (a species 
of spongiform zoophite), also diatoms and forami- 
nifera, the minute structure of which is beautifully 
shown by the microscope. They have a com- 
mercial value, fine specimens realising as much as 
2038. No. 2. All rounded stones found in loose soil 
bear unmistakable evidence of water-action, and 
are probably the remains of beaches, which have 
been scattered and distributed over our island 
during the glacial drift period, while England was 
below the sea-level. They do not grow, their 
tendency is rather to diminish in size by crumbling 
away.—HoPxIN THOMAS. 


[49393.]—Scraping Cast Iron.—The scratch- 
ing you allude to probably proceeds from your way 
of holding your scraper, which should not cut, but 
sharply rub, as it were, powder from the high 
places left from filing. I usually take a worn saw- 
file and grind the cuts out 1 its three faces, 
oilstone it to an edge, and hold it by the handle in 
the right hand, while I give it a radial motion from 
tlie right wrist, with the left hand upon the scraper. 
Should I have to scrape the same place twice, I 
move the scraper at right angles the former 
movement, giving a more finished appearance to the 
work. If, as I presume, you have a large surface 
to get up, I should recommend a round file, say 
Jin., cut in the centre, and the end flattened to 
about zin. thick, squared off, ground and oilstoned. 
This is more suitable for a large job; but on cast 
iron it must be frequently sharpened, or in en- 
deavouring to make it cut, after the edge is gone, 
the corners will scratch the work.—F RED. WALKER. 


[48398.]—Regulating Clock.—If you wish to 
make a clock or watch go slower, you must lengthen 
the pendulum ; if faster, shorten it. The pendulum 
of a watch is generally called a hairspring. You had 
better get the E.M.” for the last six months—it 
will teach you more than a book, as books are 
generally written for iinprovers and such as have an 
insight to the trade. Wutch-wheels are first 
stamped out, then threaded on a piece of wire 
acrewed tight together by means of a nut at the 
end; they are then placed under a cutting-tool ina 
lathe, which cuts grooves from one end of the wire 
to the other. The grooves are regulated by means 
of a large dotted steel plate, which revolves with 
the wire ; the cutting-tool is so made that it rounds 
off the ends of teeth, and polishes at same time.—A 
FELLOW Workman. 


[48405.] Interference of Light.—I have not | devised to meet the case of Bell’s ’’ disclaimer, in 


given much attention to the subject, and must, | which he disclaims a magnet excited by a battery 
therefore, refer Ll. B. A.” to the others,” to in the line circuit. The adjustment of the diaphragm 
whom, with myself, he directs his inquiry.— | has to be made before finally screwing up, and will 


O. V 


B Organ. If E. J. L.“ has 
one 80 far without seeing where ho was going, he 

s only himself to blame, though it is not unlikely 
that he may have been misled. His bellows- action 
now takes him up to 30in.—why, I cannot imagine ; 
but surely it can be reduced, for he can get a har- 
monium pan, or an American organ action, under- 
neath the Keys, and then have the manual only 3! 
or 32in. at the outside. The former figure is about 
the usual, and without particulars as to the bellows 
constructed, it is only advising in the dark. Even 
those who know “all about it” always make a 
rough sketch and measure up, to see how things 
will come ; but your correspondent seems to have 
gone on the happy-go-lucky system, and has got 
into a fog, as might be expected. As he h: 
balance keys, if he can alter his valves, he might 
put in a harmonium pan, and use pressure bellows, 
the front part of the keys depressing levers acting 
on two rows, and the end of the keys lifting levers 
acting on two and a half rows. But bellows occu- 
pying 30in. in height are a caution, and, without 

owing whether they can be reduced, I scarcely 
know what to say. aving them with the suction 
action, he might put an American board under the 
keys, und one above (by cutting it down), but then 
his keys are most likely C scale, whereas American 
organ boards are usually F scale. I cannot conceive 
what sort of an instrument he has been endeavour- 
ing to make, and for all he says, it might be better 
to follow out the original instructions; but I do not 
think the instrument will be worth house-room 
whenu finished. Hus your correspondent access to 
back volumes? Because, if so, he might find in them 
just the information he wants. At present he seems 
to have bought a white elephant”; but, if pos- 
sible, I will help him to build a suitable stable.— 
ORGANON. 


[48407.] — Creation of Power. — When a 
magnet is used to magnetise a steel bar it 
loses none of its own power. I suppose Mr. Har- 
court imagines that it imparts some of its attractive 
force to the bar, but itdoes not. The theory is that 
every piece of iron or steel contains the magnetism 
in a latent state, that the latter consists of what 
we are bound, for want of a better term, to call two 
fluids, the north and south magnetism, which, like 

ositive and negative electricity, exert a repellent 

orce upon themselves and an attractive one upon 
each other. When the pole of the magnet is drawn 
along the steel bar it separates the combined fluids 
in that body, attracting one and repelling the other, 
and these being prevented from recombining by the 
coercive force of the steel, the latter becomes itself 
a magnet with its two poles complete.—CoNRAD. 


[48410.]—Marine Glue.—Marine glue can be 
made in the following manner: Dissolve by heat 
and agitation in cold naphtha, small pieces of 
caoutchouc. Then add to the solution powdered 
shellac. Heat the whole, with constant stirring, 
until combination takes place. Then while it is 
hot, pour it on metal plates, in order to form sheets. 
To make it fit for use, it should be heated to 240° 
Fahr.—W. HENLEY RICHMOND. 


[48417.]—_Simplex Telephone. - As requested 
by Cantab., I send sketch of switching for the 
Simplex telephone, the front top and ono side re- 
moved to show the connections. It is manipulated 
as follows:—To call the distant station press the 
button A, which breaks contact at B and puts the 
line, L, and carbon of battery, C, in contact at D. 
The circuit is completed by putting the zin: of 
battery to Z, whence the current passes through the 
receiver M, and out at E—either to earth or return 
wire. By this arrangement the ringing at the dis- 
tant station is repeated or made known at the 
sending station. The contacts at B are made with 
two strips of hardrolled metal, and coutinued under 
the lever G, which must be kept down on F while 
signalling with the bells, but be in con- 
tact with I when speaking. This is done 
by hanging the ear-tube on the lever hook, 
or the Bell receiver, should that be used instead of 
the electro-magnetic one. In coupling the instru- 
ment, the L of one is connected with the E of the 
other. The transmitter T swings ou two small 
brackets inside the front, aud contact is made at J 
and K when the front is closed. The carbon-cups 
are made out of gin. carbon, and is best done with 
a rose countersink, large enough to take half the 
ball without touching the head of the screw which 
secures the cup in its place, or the cup may be glued 
in its place, contact being made by twisting a wire 
round the outside; the discs are made with slices 
of carbon- pencil with a groove round them to have 
wire twisted, and when the balls are screwed up in 
the case they should be quite free to rattle. The 
cups should be arranged lin. apart. Au old saw 
and a file will do all the cutting and shaping, and 
if you have no lathe, a brace will answer the pur- 
pose. In the receiver, a bundle of iron wires takes 
the place of the permanent maguet, which was 


give no trouble if you observe to file the faces of 
the body of receiver and the core a dead level. Then 
cut a ring of stout writing-paper, with the hole 
about 2in.: glue one on 1 side, and when the 
ferrotype- plates are laid ou, they will be the right 


distance from magnet, and may be screwed up. In 
conclusion, I would observe that the instruments 
switched in this manner are as loud as any made: 
but they can only be used in pairs, unless a separate 
switch is used with each instrument to reverse the 
poles of the battery. But in order to remove that 
obstacle, I have discovered that if the receiver is 
formed of a small induction-coil instead of the 
simple one, then an alternating induced current is 

roduced, without using an induction-coil in the 
instrument. The result of this discovery will be 
that any resistance in long lines may be overcome 
by simply increasing the battcery-power to increase 
the power of the magnet; the induced current 
being proportionately strengthened.—W. H. 


48421.] — Battery for Bell.—I am much 
obliged for last week’s answers; but do not think 
my battery is of the bichromate type, for if it was, 
the solution would be of a red colour, but as it is, 
it is as clear as water; but there is acid in it, for I 
have tasted it. I thought it was a solution of sal- 
ammoniac. What is the best solution I can use in 
my battery, as described on page 194, Oct. 27th ?— 
A. DaBBLER. 

[48421.]—Battery for Bell.—Your battery is of 
the Leclanché type: a zinc-carbon element. The 
zinc is plunged in a solution of ordinary com- 
mercial sal-ammoniarc, and the carbon y fixed 
in a porous pot, with a mixture of peroxide of 
manganese and carbon, in the form of a coarse 
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powder. In order to recharge your cells, all you 
will have to do will be to add fresh commercial sal- 
ammoniac.—JOHN BULL. 


[48422.] — Carbon Binding Screws.—‘‘A. 
Dabbler’’ is much obliged for answers to the above 
uery. I have many back numbers of the “E. M.,“ 
but cannot find the exact answer I want—namely, 
how to re-solder brass binding-screws on to car- 
bons. Full instructions how to go about it will 


greatly oblige.—A. DABBLER. 


[48422,]—Carbon Binding Screws.—To re- 

8 or electrotype) your carbons, proceed as 
follows :—Make up a couple of Daniell cells, and 
obtain an ordinary marmalade jar, and into this 
place the end of the carbon you wish to be coppered ; 
attach a wire to the top of the carbon by either 
twisting it round firmly so as to insure pertect con- 
tact ; or get a small nut and bolt, previously twisti 
the end of the wire round the head of the bolt, an 

lace this across the top of the carbon—the bolt- 

ead und wire on one side, and the nut on the other. 
The nut can be screwed up tight, which keeps the 
wire in contact with the carbon quite securely. The 
other end of the wire you must connect to the zine 
of the Daniell battery. Now obtain a plate of 
sheet copper, and place this also into the marmalade 
jar with the carbon, but at the opposite side of the 
jar. Care must be taken that the copper and carbon 
plates are exactly opposite each other, and that they 
are not in contact. A wire must be connected to 
the 916 ie plate, and also to the copper of the 
Danie ttery. After charging the Daniell cells, 
also place about 30z. of crystals of coppe sulphate 
in the jar with the copper and carbon plates. Now 
pour in some water, which should be on a level with 
the height you wish to copper the carbon. You will 
find that the side of the carbon next the copper 
pra will be coppered first, and when the coating is 

ick enough turn the carbon round, and when it is 

sufficiently coated on both sides (which will take 
several hours to accomplish) the carbon can be taken 
out of the bath, and alt the solution of copper sul- 
phate washed off the coppered portion; and when 
this is quite dry, paint it over with spirits of salts 
and place a piece of fine solder on the surface, an 
with a soldering-bit p to carefully float the 
solder over the sides, edges, and top of the coppered 
part. Great care must be taken to see that the 
soldering-bit is not too hot, or it will cause the thin 
coat of copper to blister and peal off the plate, thus 
rendering the whole process useless. Now a lead 
cap can be easily cast to the top of the plate, a 
terminal being held in contact with the plate while 
the lead is being poured into the mould. When the 
lead is cool, the terminal will be firmly and perma- 
nently connected to the carbon. The lower part of 
the terminal may be previously tinned, which 
insures perfect contact throughout. As the 
moulding process would take up considerable space 
were I to describe it fully to you, I cannot occupy 
more of your space this time ; but should you require 
this subject more fully explained, and if our Editor 
will allow me, I will send instructions as tothe way 
in which I prepare my carbons and cast on lead 
caps; and as I have never had a faulty plate since 
adopting my present method, it may be of some 
slight service. To prevent the salts creeping and 
attacking the lead, I coat the lead cap, and lin. 
below it, with a mixture of rosin and pitch, which, 
when well floated over the work with a warm iron, 
makes y a first-class job of the plate, and 
effectually prevents the salts creeping up.— SERGEANT 
ARTHUR SHARPE, ` 


48429.|—Garden Bed.—If A B A BI is the 
elliptical bed, whose foci are S ©}, a walk can be 


made round it having the same shape. Ifthe walk 
is to be 2ft. wide, set off this distance from A and B 
on the major and minor axes produced. With the 
centre 6, and the distance Ca, describe a circle cut- 
ting the major axis in s'. With these foci, and 
a a'b b! for axes, the required ellipse can be de- 
scribed parallel to the bed.—F. O’D. Hoare. 


[48431.]—L. and S.W.R.—318 cylinders 17 by 
24, 5ft. Sint; Castor“ cylinders 17 by 22; lát: 
The cylinders of Castor“ were originally 17in. 
diameter; they may now be 18, but as to this I am 
not certain. I believe the Castor“ class run the 
expresses on account of their having 6in. more on 
the driving wheels, the begie engines having 6ft. 
Cin. drivers.—CLYDE. 


[48431.]—L. and S. W. Engines.—The cylinders 
of bogie tank No. 318 are 17 by 24, couple 
5ft. ĉin., cylinders of No. 96 ‘ Castor 


9) 


717 by 


wheels | fixed on frame of clock 


coupled wheels 7ft. The express trains are taken 
quite as much by the new bogie engines as by the 
Castor,“ &c., class; but the latter being more 


numerous it may appar that they run them more. 
The latter are y inferior in power to the bogie 


engines.—W. B. P. 


48433. — Cleaning Clocks. Why do you use 
cutting stuff for cleaning clocks? You bad better 
wash the clock in hot soap and water, and then 
proceed as follows : Rub some salad oil, or common 
oil, over the parts of. the clock, then place them 
near a fire until they get hot, then, while you hold 
them in a piece of , brush them with a brush, 
which has been previously dipped in , or 
benzoline oil. This will remove everythin 
excepting the palei, then, with a ary brush an 
some soft chalk, make your clock look like new ; 
the holes are cleaned with strips of good print, 
drawn to and fro in the holes, and then finish 
with pegwood.—A FELLOW- WORKMAN. 


[48434.]|—Single-Needle Telegraphs. — The 
bottom of your needle is not heavy enough, and the 
pegs are too wide apart, perhaps.—H. STOOKE. 


[48434.]—Telegraph.—The difficulty you men- 
tion does not arise, it seems to me, from the light- 
ness, or otherwise, of the needle. What you call 
the pointer is the needle ’’ ; the magnet is between 
the coils on centre of spindle. The fault is in the 
commutator, since it stands to reason that as long 
as the electro-magnet (the coils) is excited with the 
current there can be no vibration of the magnet. 
Take a common permanent magnet, and lay it on a 
table or hold it in your hand, swing the armature 
(or holder) by a piece of thread, and let fall against 
poles ; it will not rebound, but adheres at once. So 
should the magnet lie over against banking-pin as 
long as a current circulates in coil. Examine roller 
in commutator; see that contact-pins above and 
below (that is, earth and line) just make contact 
and a circuit, and no more ; the springs to line and 
earth, making a complete circuit, should be strong 
enough always to press against roller when handle 
is moved. e rebounding of your needle is 
caused by ¢wo impulses,—that is to say, the contact 
is not perfect, but is broken and then renewed. Of 
course, the needle ought to be the lightest possible, 
for I have seen a needle which was weighted so as 
to overpower the current in the coils.— 8. 


[48436.]—Clock-Cleaning. — A is stopwork; 
Bis the blade on fusee; C is the line which raises 
stop A; Dis a spring which is screwed to front 
plate, which keeps stop away from blade B, when 
the clock is not wound up; E is the studin which 


the stop works, and is riveted in the plate; you 
will, therefore, observe that as the line travels 
(from the barrel) up the fusee, it raises the stop 
until the blade B enters the notch, as shown in 
drawing.—A FELLOW- WORKMAN. 


[48437.]—Electric Clock.—A piece of sheet- 
brass is cut and bent, as per Fig. 1, E. pin 


s through holes at D, 
and forms a pivot, on which the brass swivels. G 


is a pin fixed on E, which is struck by pendulum 
as it swings, and thus causes E to rock on D. Ais 
a stop fixed to clock-frame. E is held up to A, 
either by a spring B, or by a balance-weight C, 
preferably the latter. Sis a spring which serves as 
a ratchet to move ’scape-wheel, as shown in Fig, 
2. Stop A must be fixed so that one tooth only of 
*scape wheel is moved, no matter what swing of E 
may amount to. Scape-wheel may drive the other 
wheels, either continuously, as in an ordinary 
clock, or by once in every revolution, as in a gas- 
meter dial. A click is attached to clock-frame, 
and clicks on teeth of ’scape-wheel to prevent the 
latter turning wrong way. This click is omitted in 
sketch.—GLATTON. 


[48441.]—Case Clocks.—The faults you com- 
plain of in the old-fashioned clocks can with cer- 
tainty be located in the escapement, and it is there 

ou must look for the failing. When the pallet 
95 — wear large the pivots are, by the action of 
the escape-wheel, thrown upwards at one beat and 
sideways for the other, and so on in repeated order. 
This occasionally permits a sort of tripping upon 
the teeth of the escape-wheel, and so produces an 
irregular and jerky beat; or, as you say, makes a 


few jumpy beats and then stops altogether. 
Remedy—Close up the holes, or put bushings in. 
Again, the escape-wheel may not be true in the 


round, or, a tooth or two may be bent slightly for- 
ward or back from pitch line, and so causes an un- 
even drop. Remedy—True up the wheel as re- 
quired, and correct the drops. Also, the pallets 
may be found loose upon the staff (as 1 will call it) 
if tháy are fixed to the collet with a screw, as many 
are. This error, in conjunction with au uneven 
drop or untrue wheel, would cause the beat to be 
at one moment right and at another wrong. 
Remedy—make the pallets and incorrect mor 
fect and secure. Now, there is another fault, and 
one, too, often ignored by other than amateurs 
and apprentices ; and I make particular mention of 
it because from neglect to correct it, much trouble 
emanates. The part I allude to is the *‘leader ” 
and ‘“‘ crutch,” the ‘‘crutch’’ being the forked ar- 
rangement which moves the pendulum to and fro. 
It is a very common fault to find a large amount of 
play between the pendulum bar and the sides or 
chaps of the crutch, and is especially noticeable 
when the clock has been running fora long period 
of time. In looking at the action of a clock pos- 
sessing this fault, it will be seen that the crutch 
gives a jerk at each beat, and produces a sound 
audible to the ear. It is just the same where the 
pendulum bar has a slot in it, and a pin is attached 
to the leader.“ In the common Yankee and 
German clocks, even when new, this fault 

is by no means of rare occurrence. Its effect 

is to prevent a sufficient vibration of the pendu- 

lum, after each impulse from the escape-wheel, 

and I have Sed l found clocks that would not 

go start off and do good work when this seemingly 

trite error had been corrected. There should be 
only just enough frecdom to prevent any touching 
on one side of the pin or crutch when there is con- 
tact on the other. That sufficient importance is 
not attached to this I well know, and so little does 
the action of the escapement seem to be known to 
outsiders, as I have observed from some of my 
customers’ remarks—that I veritably believe some 
people think the pendulum makes the clock go, 
instead of its being the other way about. I must 
not go into the subject any further just now. IfI 
can find a convenient opportunity in the time to 
come, I will do what I can to comply with the 
desire of Blue Gown” in writing a few short 
papers upon the work of cleaning and repairing 
clocks. This is a conditional promise only.— 
ALFOJOE. 


48454.]Railroads—‘‘Glasgowegian”’ will find 
a short account of the Oroya ipeta d in South 
America,“ by Gallenga, published by Chapman 
and Hall. The height given by him is 15,000 to 
16,000ft. above sea-level: the gradients are“ 3 to 4 
per cent.” Page 113.—D. H. W. 


[48455.|—Bath Boiler.— Glaswegian ” had 
better make a small cross-tube vertical boiler, Sin. 
by 4in., with about eighteen fin. tubes. Set up on 
the flow and return principle, as near to bath as 
possible.—A. HUGHES. 


[48455.]—Bath Boiler.—I would advise“ Glas- 
wegian’’ to get one of Fletcher’s Patent Radial 
Bath Heaters,” heated by gas. It makes no smell 
or steam in the room; it also helps to keep the 
room warm, dry towels, &c. It can be kept ready 
for immediate use, and costs less than a penny for 
twelve hours.—NOMEN. 


[48455.]—Bath Boiler.—If the lower or main 
bath is an iron one, with pump or other means of 
raising the water to the shower cistern above, the 
best and cheapest means of heating will be to get 
one of Fletcher’s solid flame burners, and a flexible 
tube ; place the burner under the bath, light it, and 
the bath will be ready for use in about 30 minutes 
when nearly half-full of water. Of course, the 
more water required or the hotter the wa 
the longer time required to prepare it.—BOSWELL. ” 
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(48458.]—Finishing Wrought Iron.—To my 
fancy there can be no better finish to wrought-iron 
work than the clean finish that a spring tool and 
soap-and-water makes. ‘The graver, if sharp, and 
held flat against the work, in hand-turning, makes 
a splendid finish, if moistened with the mixture. 
But in slide-rest and saddle work, a properly- 
adjusted spring tool, whose cutting cdge is level 
and parallel to the centre-line of the lathe, and has 
a piece of thick indiarubber in the bow, a slow speed 
and thick suap-and-water produces a polish that no 
emery nor lapping can do. But in work that can 
ouly be done in the vice, finish with a small dcad- 
smooth file, moistened with oil. Take out every 
ridge, however small, for polishing only magnities 
detects in workmanship. Then polish with No. 2 
emery-cloth and oil, wrapped round the file; finish 
with flour emery. Buruished articles are got up, 
after polishing or scraping, by means of a burnisher, 
which I usually make by selecting an old file, of 
whatever shape may suit my purpose, grinding all 
marks from its face, then well polishing. This, 
borne hard upon the work, and used ns a draw-tile, 
will burnish to your heart’s coutent.—FRED. 
WALKER. 

[48463].—Measurement of a Degree on 
the Earth’s Surface.— M. I.C. E.” has forgotten 
that, in the matter of the length of a degree of a 
meridian on the earth’s surface, the degree is the 
augle between the horizons or the plumb lines at 
the two statious, aud not between the radii drawn 
from the centre of the earth to the two stations. 
Since the earth gets flatten, or its curvature is 
diminishing, us you proceed northward, it is 
necessary to advance a greater and greater distance 
in order to make the plane of your horizon change 
by one degree. It might be said that a “degree of 
a meridian ” naturally refers to the angle between 
the lines drawn from the centre of the earth to the 
two stations: but this angle cannot be directly 
ascertained by observation.—DUBLINIENSIS. 


(48465.]—Gas-Tar.—I was troulded in the same 
way, but got out of the difficulty, by immediately 
after tarring, riddling over the surface a mixture 
of fine ashes and sand. Asto this tar for tarpaulin, 
my brother (who is in the trade) says it does 
not do at all: the chemicals in the tar appear to 
burn or destroy the fibre of the canvas. Stockholin 
tar, boiled and mixed with whale oil, applied evenly 
with a brush, is the correct thing to use.—A MEM- 
BER OF THE SOCIETY OF IENGINELKS. 


[48474.]—Model Cutter Yacht.—The frames 
may be fastened to the keel by slender wood screws, 
passing from above downwards through the tloors, 
as the bottom timbers are called. Ir the model is 
to be left bright, English oak will be best for the 
outside planking, pitch-pine for the deck, masts, 
aud spars (if any), and teak for the rail, bitts and 
coammgs of hatchways. Oak ean be bought in 
Loudon, sawn, from fin. thickness aud upwards, 
trom the hard-wood merchants. There are four 
papers on model yacht-building in the fourth 
volume of “Cassels Houschold Guide,” which 
eG. F. L.“ would do well to refer to. These 
papers are fully illustrated, and comprise the sheer, 
draught, half-breadth, and 50 pina of a fast- 
sailing cutter yacht to scale, from which G. F. L.” 
could easily get out his working drawings.— 
ROBINSON CRUSOE. 

[48480.]—Calculating Weight of Copper 
Leads.—I have not a rule for this that I can give 
at present. Ihave beeu considering the subject 
latterly, and may give some information thereon 
some of these days. It is not a matter for cut-aud- 
dry directious.—S1GMA. 


(45481.]—_Rigeing’ Boat Lawl.— S. S.” must 
give the nautical readers of the E. M.” more 
particulars of his boat before they can advise him 
on the style of fitting her out. The word yawl’”’ 
signifies the ng, and not the bnild of a boat, and a 
boat 25ft. long, may be a light open gig of 4ft. 
beam and 2ft. depth. a sea-goig lugger. ora 4 or 
5 ton half-decked cutter. If “5.5.” will give the 
dimensions, and further particulars of his boat, 
and state whether she is for use on a tidal river, 
obstructed with bridges—a lake, orthe open sea, 
no doubt he will get some excellent counsel as to 
her rig and fittings. Water ballast is seldom used 
except in large sea-gomg steamers to replace the 
weight of coul consumed. It is too bulky and cum- 
bersome for a small boat. Iron in the shape of old 
furnace bars or pigs, or clean shingle in canvas 
bags of about olb. weight are commonly used. 
A steering wheel in a small boat would be very 
unadvisable, as the helm hus often to be put hard 
upor hard down in a hurry. With a tiller this is 
done in half a second, with a wheel it takes about 
half a minute.—- ROBINSON Crusoe. 


[48193.1—Gas Stoves.—I have tricd the stoves 
mentioned by your correspondent, * Haylin 
IJsland,” both in my workshop and library, aud 
find them most useful and economical. The one I 
use in my workshop gives both light and heat, that 
in my hbrary beat only. They each consume 
about ft. of vas per hour, certainly not more, at a 
cost to me of Little over one farthing. Like Hay- 
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ling Island,” I also used unprotected gas-lights to 
work with at night, and wus much troubled with 
condensation on my lathe and tools in consequence. 

Now, however, Í obtain equally good illumina- 
tion with a Ritchie's ‘‘ Lux Calor,” to which I have 
adapted two reflectors which throw the light on 
any spot desired, and all my trouble from condensa- 
tiou has vanished, and my lathe and tools are kept 
in capital order. The system of this stove, which 
absolutely requires no flue, is ingenious and effectual, 
and appears to climinate all the noxious results of 
gas combustion, except perhaps a trace of carbonic 
acid, which must be so small as to be imperceptible 
in any room with a door and window. It is pro- 
bably this defect, as it may be called, that recom- 
mends the stove for use in greenhouses and con- 
servatories ; but on this point I have no experience. 
All I can say is that I have had the two, as 
described above, in constant use for over two years, 
and find them admirably suited for the purposes 
required, and quite free from all the objections and 
annoyances invariably caused by the use of gus.— 
AMATEUB. 


[48195.] — Sharpening Steel Points.— They 
are genorally used wet with water.—NOMEN. 


[48497.J—Plating Brass.—‘T. F. C.” can 
easily tin his brasswork by dipping in soldering 
fluid, then into melted tin. If that will not suit 
him, and he chooses to advertise his address, I will 
tell him how I silver-plate things without either a 
battery or heat.—A. HUGHES. 


[18498.]—Hardening Brass.—‘' T. F. C.“ 
caunot harden brass except by hammering or pres- 
sure ; he should buy his wiro a few sizes too large, 
then rig up a draw-bench, aud draw to the required 
size ; he will then get it as straight and hard us he 
chooses.—A. IIUGHES. 


[48498.] — Hardening Brass. — Can't you 
straighten them bv druwing through a hole in a 
steel plate, and so harden at same time? At any 
rate, that is how to harden those you have softened. 
Must they be made separately, iusteud of being cut 
off from long lengths.—T. M. P. 


18501. — Scale in Boiler. — The advantage 
gained by removing the scale is so great, aud the 
cost of a few gallous of petroleum is so little, that 
“J. O. E.” could not do better than try a few 
tubes (say 3 or +) and report the result to this 
paper, for the benefit of all. As I am daily engaged 
among boilers, I would be glad of any new 
„ wrinkle'“ which may be found, particularly 
with petroleum or other oils, as I never found any- 
thing good in their use. I should also be glad to 
know the object sought by following instructions 
given by “Jack of all Trades,” in answer to 45580, 
as it cannot possibly prevent formation of deposit, 
but it would tend to make it stick to boiler and 
cause overheatmy ; and I am sure it could not pre- 
vent corrosion. Of course, I am only speaking as 
far as my experience leads me, being that of a 
practical bodermaker with nearly 10 years’ experience 
as lnuspector.— Bosw ELL. 


[48504.J—Roman Candle Stars.—You caunot 
make stars out of your composition. Camphor is 
no use, and may be the ruin of some colours. Tho 
means of mixing them vary with the nature of the 
compositions. Shellac in spirits of wine, starch, 
gum-arabie are all used. You cannot do better 
than get“ Practicus’ on Pyrotechny,”? which was 
advertised in this maguzine, and will tell you all 
about it.—J. F. E. 


[48507.]—Sky-Rockets. — Your composition 
seems altogether too strong, but you do not mention 
the diameter of your rockets. AH rockets require 
a cavity in the charge, which is the size of the orifice 
at the mouth, and half that size at the other end. 
I suspect this is what you call a choke, but choking 
proper is now very frequently abandoned, and clay- 
stopped mouths used instead. See answer to No. 
48501.—J. F. E. 


[18507.]—Sky-Rockets.— In answer to“ Glen's“ 
query as to sky-rockets and coloured stars (48504), I 
inclose the following extracts trom Spon's Work- 
shop Recipes,” slightly abbreviated : The sizes of 
rockets are indicated by weight—i.e., ounces and 
pounds. Thus we say an eight-ounce rocket, a pound 
rocket, &c. By this expression it is not meant that 
the rocket itself weighs this amount, but that the 
bore or cavity will just admit a leaden bullet of that 
weight to pass down them.“ Rocket cases are made 
of stout brown paper, as I dare siy you know. All 
rockets must have a choke, which is made as follows: 
Jo choke the case, draw the former partly out, 
nutil you can see about lin. of the inner cavity of 
the case, then put on the second joint (the wire of 
which tits into the hole in the former) and push it 
in until its end is about lin. within the case, ieee 
a space of about din. between the two joints occu- 
pied by the wire alone ” (Fig. 1). Then turn a 
strong cord once round the case where the cavity is 
and pull it tight. When sufliciently compressed tie 
it with strong twine. You ask about an inner empty 
case in the rocket—there is not exactly a case, buta 
cavity (the size of the hole at the choke), running 


about 2 the length up the case. This is formed us 
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follows: The rocket mould is represented at Fig. 
2. It consists of a solid foot of wood; upon the 
centre of this stands a short cylinder about zin. 
high und exactly the size of the mould to be placed 
over it, as atterwards described ; this short cylinder 
has a shoulder above and terminates ina round top. 
Out of the middle of the top is a tapering thick 
brass wire projecting somo inches upwards 
(about 4 the whole length of the case as 
before stated). The whole is so arranged that 
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when one of the new cases is put upon the wire and 
forced down, the wire fills up the choke- hole, the 
round top fits into the small part of the case below 
the choke, the shoulder of the cylinder bears the 
extreme end of the case, aud the short cylinder 
agrees in size with the outside of the case. There 
fits over this (case and all) a strong wooden or 
metal tube, so that there is no cavity but the inside 
of the rocket-case, and inside this the wire projecting 
upwards. The composition is rammed in with 
rammers, made of hard wood (Fig. 3) with a cavity 
to admit the piercer.” The rocket-case is put over 
the piereer, and the tube is put over all, so that 
however hard the compo is rammed in there is no 
fear of bursting the case. Rocket Composition— 
Saltpetre, 120z.; charcoal, 6oz.; sulphur, 402. 3 
meal powder, loz. Smaller quantities in like pro- 
portion. After the rocket-case is filled the cavity 
left by the piercer is filled up with meal-powder, 
made into a stiff paste with spirits of wine. Compo 
Jor Rocket Stars: Red Stars—Chlorate of potash, 
24 parts: nitrate of strontia, 32; calomel, 12: 
sulphur, 6; shellac in powder, 6; sulphide of 
copper, 2; charcoal, 2. This is a formula given in 
Spon's, but I have found that ordinary coloured 
fires will do as well. They should be slightly 
moistened with spirits of wine, and rolled into balls 
about the size of peas. Roman-candle stars can be 
made im the same manner, but should be cylindrical 
instead of round, and fit the case they are intended 
for. ‘They may be about the length of their own 
diameter. Reference to sketch: -A, brass tube; 
B, case; C, piercer.—GRaruo, 
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UNANSWERED QUERIES, 
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The numbers and titles af queries which remain unan- 
eiter for five weeks are inserted in this list, aud if stl! 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can Jor the benefit of their fellow contributors, 


Horizontal Windmill, p. 604. 


7818. 
47326. Dandelion Beer, 604. 
478. Nickel Analysis, 601. 
4786. Pott's Patent Irons, 6H. 
47811. Sifting Maclunes, 604. 
47815. Canaries, 601. 
47851. Photography, 605. 
4748. Deep Sea Cables, 605. 
47573. Revolving Shutters, 695. 
47874.) Plastering Rooms, 605. 
47876. Irish J. P.'s, 605, 
48082, Simple Eccentric Link Motion, p. 98. 
18.  Eeyptuin Railways, 98. 
48102. Dymuno, 18. 
48107. Tin and Zine Work, . 
46116. Cigarette Making, 98. 
18117. Eleetro-Pliting Solution, 98. 
48136. Eczema, 98. 


To produce ‘erackle’’ surface glass, a French 
inventor, M. Bay, covers the surface of a sheet ot 
glass with a paste made of some coarse-grained flux, 
or easily fused glass, and placed on a table in a 
mufte, and subjected to a high temperature. 
When the coating is fused the sheet is withdrawn 
and rapidly cooled, and the superticial coating 
separates itself and leaves the irregtdar surface. By 
protecting some parts of the glass from contact with 
the flux, designs and lettering may be lett in smooth 
glass. 
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QUERIES. 
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(48508.)—Stains in Sulphur Bleaching.—For 
some months past in bleaching woollen or cotton goods by 
stoving with burning sulphur, a large number of pieces 
have come out of the stoves bearing light yellow stains. 
These stains on drying destroy the nbre and render the 
fabrie rotten, All possible means have been tried to 
detect and remove the cause, but without success. As 
I believe this is a complaint not contined to us, perhaps, 
some correspondent of “ous”? may have heard of a 
remedy. The pieces before stoving are inilled with fuller's 
earth and afterwurds scoured.— BRAMELIA. 


(48509.]—Varnish or Polish. — I- there any proof 
aguinst the heat of a teapot or jug tilled with hot tea or 
hot water! I hive anoak tea-tray polished or varnished. 
Standing a teapot full of hot tea, and a jug full of hot 
water on it has marked it and, su far. spoilt its appear- 
ance. I should be glud to know if there is any varnish or 
polish with which the tray may be varnished or polished, 
and which will be proof against marks occasioned under 
the above circumstances, I should prefer not to alter the 
colour of the oak or hide the grain of the wood. I have 
noticed that lacquered teu-trays are not affected by 
vessels filled with hot water being stood on thein. I do 
not know if lacquering can be ctfectel on oak, or what 
effect it would have on the colour or grain of the wood. 
Any information on the subject of this query will be 
thnkfully received. O. L. 


148510.] —Electro-Motor.— T.) Mr. LANCASTER on 
ONE Or Ovurs.”—I want to inake an electro-motor to 
drive a small blowing-fan. Would you kindly give a 
little instruction how to proceed, the best style of motor 
for the purpose, size ot magnets, quantity and size of 
wire, silk or cotton covered should it be, if insulated and 
what with, the quantity and size of Bunsen batteries 
required to drive it, or if there is any other battery more 
suitable! I have got a quantity of Bunsens by me, half- 
gullons. Please state about the cost of battery power per 
week (say 10 hours per day). The size of the revolving 
fun is 10in. dia. ; number of revs., 1,000 to 4, 500 per min.; 
dia. of discharge, Sin. ; dia, of pulley, 2in. ; breadth of 
strap, ldin. A small sketch would make it more clear, if 
not giving too much trouble. I would have used a small 
steam or gns-engine, but am not allowed, the premises 
not being my own.—J. A. W. 


(48511.]—To Mr. Wetherfleld.— I find in the E. M.“ 
of Oct. 20th, reply 48261, you only partly answer my 
question. If the road is to be 30 or 40rt. wide, as the case 
may be, can 1 build my iche 15 or Aft. from the crown, 
or am Ito measure 30 or dutt. from the fence at the other 
side as a line to build my fence? I see, by an extract 
fur the better management of highways in England, 29th 
July, 1864-51, no ruad to be less than deft. wide, and no 
fence to be built less than 15ft. from centre of road. Is 
there any other Act since then touching upon that point 
or any power given to the local authorities i. E., board) to 
make any alterations in the roads whut width they think 
proper !—J. Ry act. 


158512.]]—Steam Fishing Vessels.— This is a 
type of vessel which has not yet come into use to the ex- 
tent which, taking the enormous trattic carried on by 
the ordinary tishing vessel, it should occupy; and as 
this is a subject which will, no doubt, interest a con- 
siderable number of readers, I will feel obliged by any 
correspondent giving full details as to the size of vessel, 
engines, &c., stating the horse-power required, and coal 
which an ordinary size vessel would need; also stating 
what men would be dispensed with by the using of steata 
instead of the present slow-going method of tishing. 
Would it not be a safer vessel tor the fishermen, as they 
could run into port, instead of being cuught continually 
in storms, thereby causing great destruction of life ail 
property; and it should be more economical and ulti- 
rnately lead to an increased trade in fish, and fish would 
be brought to port in better coudition.— SALTWATER, 


48513. —Geometrical. — Given an infinite plane 
revolving on an axis perpendicular to the axis of an 
infinite cylinder. What will be the equation of the 
curve traced by the foci of the varying cllipse formed by 
the intersection of the plane and cylinder when the 
former is made to revolve ? The axis ot cylinder and the 
perpendicular thereto in the plane cut by the major axis 
of the ellipse being referred to as axes of co-ordinates. 
Also, what will be the equation of the curve under 
similar conditions when a cone is substituted fur a 
cylinder 7—W. A. H. 


(44514.)—Bichromate Potash. —I should feel 
obliged to any of your correspondelits who would give 
mean outline of the manner in which biehromate of 
potash is manufactured: not a method which has beer 
exploded for titty years, yet still is quoted in books, but 
the bondi fide process, by means of Which the thousands ot 
tons sold in this country is made. The method pursued 
some twenty years ago was to ivast in a proper reverberu- 
tory furnace the requisite proportions of chrome ore, car- 
bonate potash, and for the purpose of keeping it open 
and porous, shiked lime, This mixture, after sutficient, 
furnaring, Was cxhausted by means of water, furnishing 
a solution of neutral chromate potash. One-half the 
potash contained in this was taken up by means of sul- 
phuric acid, forming sulphate potash, which fell out from 
its comparative insolubility, leaving bichromate in solu- 
tion to be evaporated and crystallised. The sulphate 
potash was then worked up into carbonate for another 
operation by the ordinary Leblane process. There have 
been many patents tor improved methods, some of which 
earricd failure on their race; but have any improve- 
ments of real pmictieal vidue been made! Should my 
in juiry lend to u reply from one who practically under- 
stands this manufacture, it might lead tu more queries, 
fur which a reasonable fee would be paid. A. B. 


[419515.]--Resistance of Wire.—Will someone be 
good enough to state the respective resistances—in vlims 
or utherwise—of 1 pound of cottuu-covered wire, Nos. 12, 
14, 16, and 20’—C, F, M. 

(45518.J—Dividing Circles.—Huaving to divide my 
indicator dials, which are circular, into unequal divisions, 
und then divide these divisions anto tenths, I tind great 
difficulty in doing so quick, As n rule it takes me about 
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it becomes very tedious. Could some of our mathemati- 
cal friends inform me of an casier plan, or of some instru- 
ment Leould tix over the divisions and divide them at 
Once -M. E. I. 


48517.] T White Metal.— Will some practical 
render kindly vive me a recipe for a white metal that 
will turn well iu the lathe and not clog as is usual with 
soft metals it is essential that it be hard and tough! 
T. F. G. 


(48018.]J - Painting on Enamel.— Having to paint 
lines und figures on enamel without any experience, I 
shall feel obliged if some of your readers will hindly give 
wwe Instructions how to procecd.—AL. F. I. 


18519.) —Gearing. - Would some — correspondent 
kindly give me a description of Hedge’s belt frictional 
gear with strap-tightening apparatus, with figure if pos- 
sible, or any other strap-ughtemime apparatus they may 
know of ?—P. II. N. 


18520. - To Mr. F. Wetherfleld.- Could you 
kindly inform me when the Agricultural Holdings Act 
came into 5 And if u farm leese giunted 
prior to such Act would be prejudiced thereby ? — 
Fars. 


48521. — Harmonograph.— Will any of our con- 
tributurs give me a rough sketch which would cnable me 
to make one of the above? I do not want to go in for an 
elaborate affair, but merely a simple piece of apparatus 
which would cost a few shillings to put together. - Civ I.. 
ENGINEER. 


[18522.)—Polishing White Wood Plates and 
Boxes.—lshould be plad to know the best way to polish 
the above after I have painted in water-colours thercon. 
I know how to varnish, but prefer the polish. What 
polish is required, and how is it applied - B. T. B. 


[49523.}—Instantaneous Shutter.—To Mr. Lax- 
CASTER.— Would you be so kind as to try and help me 
about following :I have just purchased a rather expen- 
sive Instuntancous shutter; it is made of two thin Slats 
of metal, the hole opening and shutting in the centre of 
lens, actuated by a rubber bund. When Itake a photo, 
it always comes out on development double, and rather 
thin. ‘The stand I use is a light ash folding portable 
tripod. The lens a Ross 5 x 4 rapid symmetrical ; 
plates, Wrutten's London”; instantancous shutter by 
Browning.—J. H. 

(18521. —Photographic.—I have a considerable 
quantity of a mixture containing old used developing 
solutions, gelatine negative fixing baths, and silver print 
fixing solutions ; in the whole lot a quantity of silver 
worth saving exists in some form or other, Will any of 
ours”? kindly give me full instructions how to reduce 
and separate the silver from the solution! I prefer to 
obtain it in the metallic forin, and wish for a process 
as simple as possible. Also, how can I best obtain 
gold in a metallic form frum old toning baths : F. 
YELWwoc, 

(48525.1—-Faraday’s Law of Electro-Mag- 
netic Induction—Is thus stated: “If a wire 55 
moved in the neighbourhood of a magnet in any direc- 
tion, except along a line of force, a dittcrence of potential 
will be produced at the ends, which, if the ends be con- 
nected by a wire not acted on by the inducing magnet, 
will cause a current.” In this rule nothing is siid ubout 
variation of magnetic field being necessary. Beingrather 
confused by these conflicting statements of skilled elec- 
tricians like E.“ and Humble Bee,” I should be 
much obliged if somcone would tell me which is right and 
to what extent ?—PELEXED. 


(4820. —Cyclops Fans for Organ Blowing. 
Will Mr. John Watson Warman, or some other pro- 
fessional gentleman, advise me as to whether Cyclops 
pressure fans will answer for supplying wind to an organ 
bellows in place of the ordinary feeders? I havea gas- 
engine with which I intend tu blow my organ. Shall 1 
work the feeders in the usual way or put in a fan? Iam 
inclined to think that a fan would give a steadier supply 
of ne but should like advice before proceeding further. 


(48527.]—Electric Clock. To (Ii. AKT TON. Fnon 
1. J. C. — I thank you for your reply to query (47910). 
I have succeeded in getting my clock to work and to keep 
passable tine, 1 have reduced and altered the piece ot 
meal on pendulum-rod until I have the surtace fin. 
wide, when 1 ect the best results. Your hint to have the 
pendant on one side of the vertical of pendulum-rod, I 
think has helped me much, [have it now to make con- 
tact in about every five oscillations, 1 should like tu 
Make more oscillations isay, ten), and as I am about to 
take it to preecs to have brasswork cleaned, I shall have 
the face enamelled. It has been silvered, but I preter it 
being enameled. Can you tell me where Lean have it 
enainclicd ?) Also, how to regulate the number of oscilla- 
tions between exch contact-making !) At present the 
armature is jun. from electro-maguct; but I mean to put 
1 us close as possible, when I aguin put it together. — 

.J. C. 


s. — Bee Skeps.—In the spring of last year I 
bought some choa-bourds for Bee Skcps, of an under- 
taker, and after screwing some legs to them, put them 
into use, but they warped so, that I was obliged to disuse 
one at once, and another, as soon us possible; bulging up 
in the middle. The beards are round, with a projecting 
piece, for the bees to alight on, and being tor large 
skeps they measure goin. across, and are made of lin. 
stuif, Since they have been in use I have screwed two 
strips on the bottom of cach, and have tried weight- 
ing them, but without avail, and as they cost 1s. Gl. 
each, I wished to cure them, if possible. —AMaTrEUK ME- 
CHANIC, 


48529.] — Vacuum Lamp. — Writer wishes to 
make a Rhumkort’s induced current v. lamp, and will be 
vlad of answers to fullowing :—1, Size of tube required 
tor light of 2} tu 5 candle power, 2. Name and quantity 
of gus. 3. size of coll required. 4. Number of sinall 
(24in. long) coils required instead of larre one. 5. If 
condensers required, how made! 6. Diagram to show 
connections of sinall coils. The battery would be a half- 
pint une filled with granulated zine and carbon in respec- 
tive pots. Acids us per Grove's couple. The fonn re- 
quired fur the limp isa tube of, say, lin. diameter, vin. 


0 minutes for each, and having sore times 40 or 5 to do, length, or Proportional size. Which would be better, 
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the small coils or one large one! The latter would be 
better adapted for regulating the power, and , more 
portable.— Tuor o’? THe HAMMER. 


f44530,)-To Dr. Edmunds.—A woman aged 78 
has a swelling in her lett arm, extending from the 
shoulder to the fingers. It has been coming on for the 
last two years. There is no pain or annoyance, only the 
inconvenience of the unn being half as line agai as the 
other. She has good health, walks well, eats well, 
abstemious in her dict, drinks n glass of cider at dinner 
anl one at supper, rether subiect to diarrhea, never 
alludes to the swelling, and will not see a doctor. 1 
asked one to look at it und vive me a private opinion. He 
Says it is a venous attection, not dropsicul. I shall feel 
much obliged if Dr. Edmunds will say what he thinks of 
it; whether it is likely to disp rse, or What it will cod in: 
—ANGULUS, 


$9531.]-—-To Engineers. — Would any of your 
readers suggest to me a movement by which I can prope] 
a travelling plate? It is required to progress step by step 
--i.¢., with a momentary rest, say, every 2in.— Ry par 
Mot Nr. 


48532. Nitrate of Lead. How can I make nitrate 
of lead on us sinall a scule us will pay commercially !— 
Crass. 


0 

48h.) —Angles of Pyramid. -I should be 
obliged if any of your readers could give a formula far 
tinding the angle in a regular four-sided pyramid mude 
by the sides with each other.—One Puzzvev. 

1881. —Copper Boiler.— Will any practical 
reader answer the following questions? viz:— Thick- 
ness of copper best suited for boiler 24 18, prei 
number of tubes, and best means of fastening same 
in. Suggestions will be thankfully received by— Axa- 
TEUR. 

18535. Varnish. - MWould “R.J.” (see reply 4839) 
say how he makes his varnish, and the quantities and cost 
of materinl ?— DELTA. 


(48536.]—Indicator Diagrams.—Would any ct 
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our engineering readers tell me the cause of the loop in 
the dingrums? And, how to remedy them i- Firn. 


537.] — Indicator Diagrams. — Will some 
reader kindly state the fault or faults existing in the: 
engine from which this diagram is taken, the particulars 
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of engine being— length of stroke, 2ft. Nin. ; revolutions. 
SO per minute; cut-off at 4 stroke. Engine horizontal 
and condensing : F. C. D. 


48538. Plumbing.— Will any of your readers tell 
me how to make a plumber's (or ege: joint? And, also, 
how to put on a brass tap properly? I can manage 
everything that can be done with the copper bit, I 
shall also want to know what solder or tactal to use.— 
A.A 


48 Electric Indicator for Tank.—Could 
any reader tell me how to make an ele trie indicator for 
telling when a tank is full! Lean make the indicator 
show how many inches there are in the tank when 
pumping; but I don't know how to make the pointer 
return when wuter is druun.— R. H. Reg. 


(44510.]—Coil for Transmitter.—Can anyone tell 
me how to make a coil for a transmitter with size and 
amount of wire ?—R. H. Kor. 


10511. — Measurement of the Height of 
Waves. I shall be obliged if any of your readers can 
give me information on the most practical and aceursts: 
manner of inasuring the height ot waves! Information 
is also requested as to whether there exists any 
self-registering instrument for measuring the heighis 
where the waves break on sca-wall in harbours. —I,- 
QUILER, 


48512 1-—L. and N. W. R. Locos.—Will * Ine 
metheus” kindly oblige with further particularas? Ins- 
tribution of weight, Constance, 817; and Nos. 1121 and 
2200 classes, I always was under the impression that 
Puck 819 had cylinders 16in. „ 22in. Also. can * Prs- 
metheus ” or wuyune else give particulars ot NO. Iagun — 
CAKSTAINS, 


48513.] — Gresham's Automatic Vacuum 
Brake.—Will Mr. Stectton, or any other authomts on 
continuons brakes, oblige wididesenptionot driver's bruke 
vulve and ejector of the above bruke, us lately tittel on the 
L. and S. W. R. - CLvpk. 


18514. —Drilling-Engine.—I have a drilling- 
engine with selt-acting teed, The dz ill obtains its 10-1 
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by means of a long serew which is in the inside of a 
brass barrel, so that when the barrel makes one revolu- 
tion the serew does also; and the nut that regulates the 
feed is going round the same wuy and same time as the 
screw. The barrel and the nut are worked by spur-whcels 
connected Immediately to crankshatt of the engine. The 
numbers of teeth in the wheels are :— The oue on the 
erankshuft that drives the nut 17, and the one on the 
mut 12; and the one on the erankshuft that drives the 
barrel 12, and the one on the barrel 21; the pitch of the 
screw is 4 threads to the inch. Will any ie give me 
a rule for tinding out how many revolutions of the engine 
toa foot in length of serew? And, as 1 do not understand 
1 please work it in a fonn that {can understand.— 

15155. — Discharge from the Ears. — To Dr. 
E, uU Nh. —-My little Son, age 74, has suffered for some 
years from theabuve, and also from severe headaches, aris- 
ing, I suppose, from the same cause. He has just been 
through attacks of chicken-pux and whoopinz-congh at 
the same time. He in now at a village in Ireland without 
medicaladvice, As Jam in England I am anxious about 
him, and should be very grateful for any hints for the 
trvatment of his case. He hns taken cod lver-oil at 
various times, and has now plenty of milk and (2s. 
I fear the disexse is spreading internally. What 
domestic treatment will ward this otf! Is there any 
es Of his out-growing it? Heis slow, but intelligunt. — 

. Cox. 


{44345.]—Induction Coil.--I have constructed an 
in-duction coil as described by J. Sutelitfe in the Exen 
Mense for Nov. 25, 1581, substituting, however, 
votton-covered wire for the silk-covercd. Each layer is 
sepurited by a sheet ot parettincd paper, and the whole 
thoroughly soaked in melted parathn. At first it gave a 
spark abont din. long, but sinee then it has failed to give 
any spark, I have reason to believe that the insulation 
is not perfect. Is there any way of makingat more per- 
tectly insulated? Gr. will it be necessary to unwind it! 
Would it be more likely to be successful if wound in sec- 
tions No Name, 


(48517.]—Cording Machine. Could any reader of 
your paper give me some idea how to construct a machine 
tor the purpose of putting cord on to an article, which, 
in Its newly-mide state, is about Main, long and Sin. in 
Diameter? It is compressed by the cording to I in. 
diunecter, with a stretch of an extra couple of inches in 
length. The article is pliable and casily bent. In the 
meantime it is done by hand, and is rather tedious work. 
—ISQuiren. 


[48548.]—Steam-Engine.—I am about buying a 
steam-cngine for the purpose of driving a circular saw, I 
shall want to cut up to Yin, stuff. and should like to cut 
liin. planks. Will someone kindly tell me whit is the 
smallest horse- Power I can manage with to du the work 
well? Are vertical or horizontal engines best, room not 
being limited! Is a horizontal cylinder more likely to 
Wear sooner than a vertical one? Isa riveted or welded 
boiler considered the safest! And, what construction as 
to tubes, &., is the best? What pressure should the 
boiler be tested to? Whatever horse-power required, 
please state size of boiler required, and probable working 
B Any other particulars would oblige—STIEANM 

J GIN E. 

(48519.]—Steam Boiler. —I have a small steam 
boiler new 6ft. x 1S8in., manhole 9in. * Gin., with ring 
round, j iron plate, riveted seams. What is the bursting 
pressure? I have been told T can safely work it at 100lb. 
tothe inch. Which would be the best water to feed it 
with—rain or clear brook water (no limestone about 
bere)? How often would it want cleaning vut, using it 
21 hours per weck - W. W. W. 


48550.J— Bricks, Tiles, and Kilns.— Will some 
of your readers kindly inform me Whether there is any 
good trentise on making bricks, tiles, and common 
eat avr and on the crection of dome-topped kilns ! 


(48551.]—To “fA. S. L. Please send description 
of equatorial stand mentioned in letter 20609, us 1 have 
just tinished a 3in. telescope ?—U. J. E. 


[18552.]—Electric Bells.— How can I make single- 
stmke and continuous-uction bells? I can make the 
ordinary kind. Also, how to test solid parattin for insu- 
lution -C. J. E. 


453. —Oval Mounts. — Will someone kindly 
instruct me how to make an instrument for cutting 
1055 oval card mounts for pictures—bevelled edges 
1. 8. 

48551. — Determination of Carbon in Cast 
Iron.— Will any practical analyst kindly explain in 
detail, the simplest correct and expeditious method for 
the determination of carbon in pig-iron—such as is used 
tur the manufacture of steel A. B. C. 


48555. —Fire-Lights.— Will some of your readers 
infona me how fire-lyhts are made, and what appliances 
would be required for that purpose! As I have a large 
quantity of saw-dust and resin by me (of which I believe 
they are made}, and it is cheap in this country, I think 
it might be made use of for that purpose tu advantage. — 
Tuos. Grupent, Timashava, Russia. 


(48556.J—Pellety Castings.—I work for a firm who 
employ some moulders’ iron, and when the work is 
tinshed it is full of little holes, and what is termed 
“pelloty.”? Can anyone give a cause for this, and the 
way to prevent it InON CASTING. 


[48557.]-Boat.—I have a boat 28ft. long, Sft. beam, 
drawing about Sin. of water, in which I am about pro- 
coming up the rivers Darling and Murray, and in which 
lwant to put motive-power. I do not wish to put an 
engine into her on account of the space required tor the 
boiler, wood, &.; but would prefer moving her (aginst 
a tuur-knot current) by hand-power. Please advise me 
35 best and easiest plan to adopt. —Meukav AND 

ARLING. 


(45558.'—Weak Sight. — My eyesight has been 
getting worse for the last two or three years. I cannot 
seo to read the “E. M.” with lamplight without spec- 
ticles. I might see for two or three lines; but then m 
eyes get so dim that I cannot manke out a letter. 

ways see worse when I wer’ too hard or get excited. My 
age is 3), and have been emoking nearly half that time. 


Has this been injuring my sight? Practical advice will 
be thankfully received. X. B. C. 


(48550.'—Dynamo.—Will any electrician well up in 
the management of dynamos give me a little information 
on the following points in the man iwement of dynatmos ? 
I have a Borin dynamo running four liahts on a short 
circuit, Which is constantly running hot after working a 
short time. The bearings seem quite free and ensy, and 
nothing that I can see aecounts for the fault. Is it wise 
to put a little oil on the commutator? I have been doing 
s9, What is best position for brushes to touch coramu- 
tator, 80 as to prevent sparking as much as possible? I 
presume the machine will get heated by the commutator 
sparking, as I tind the machine very hot near the 
brushes.—VEnAX, 


(48%. ] —Obtaining Heat by Chemicals.— 
Some time ago a new inethod of obtaining heat was 
described in the E. M.” A chemical salt was put into 
a closed vessel and heated in boiling water. It then con- 
tinued to give out heat for a length of tine. Will any 
one who has tried it kindly say whether the plan was 
successful, as since my return to Ensland I can see no 
symptoms of its having got into circulation. I want to 
heat a dressing-room. Willa petroleum stove doso? I 
have no yas. — I. O. U. 


f48561.]-Induction.—Would an clectrical friend 
tell ine how to connect the primary wire of an induction 
coil? I have looked in my back numbers, and cannot 
tind anything plain enough for a beginner, Also, if 
there is a special way to wind on the secondary 
Wires round the core! I have used paper covered 
with elue on both sides for insulation. The 
secondary wire is covered with cotton. Wheu I have 
eonnceted the two primary wires, the hammer is attrieted 
to the steel piece at end of core, nnd will not leave it; 
but if I keep touching the terminal, then it will keep 
vibrating. Also, eonld any reader tell me how to con- 
struct an indicator to tell the time by electnicity actuated 
from another clock which sends a current every second 
or minute to the indicating dial. and the kind and number 
of batteries required to work it? A sketeh would 
answer my purpo<e better than a lot of words a novice 
would not understand. Friend Lancaster promised a 
paper on induction coils. Has it appeared ? If so, I 
cannot find it in this year’s numbers,—INpecrion, 


V — Will some kind reader of 
„E. XI.“ give me u simple and cheap method for making 
cartridges for blasting! Also, title of a good treatise on 
explosives 1—MUNEK,. 

485). — Rain-Gauge.— Will some of our meteoro- 
logical friends kindly give me the rule to calculate arain- 
full of lin. from a square gauge whose sides are exactly 
Yin. long cach way! I can tind in baek volumes how to 
do it for round ones. It is the corner pieces I cannot 
calculate for in this. M. M. I. Sc. S. 


(498564.]--Worn-Out Plumbago Crucibles.— 
Can any one tell me if old plumbago crucibles are of any 
value, and what they are used for, us I have sume 
hundreds by nie —GAnN Er. 


48565. —Steel and Copper Etching.—I have 
some steel and copper to etch, and I want to know the 
best combination of acids, &c., to do it. I want to etch 
a line as near as possible to a graver cut. Would any 
reader kindly oblige -E. O. B. 


(58566.1—Zine Cleaning.—I want to know the best 
way of chemically cleaning zinc, similar to brass-cleaning? 
—k. O. B. 


[AM.] —- Tripod Stand. — Will any reader give me 
directions for making a folding 9 stand ? Such a 
one that will look like a walking-stick when folded up.— 
Tuipov, 


{48568.1—_Lantern Dissolver.—Has Mr. Lancaster 
any objection to giving me full l of his 
dissolver fur single-view lanterns, as I should like to try 
and make one.—GkRAPHO, 


48500. —Millstone Fixing.—Will any reader 
kindly give instructions for fixing bottom stone! Are 
they wedged in anyway -A CONSTANT SUBSCRIBER, 

148570.) — Circular Bellows Making.—Will any 
one kindly give me directions for making above! I can 
use almost any tool, but do not understand the principle 
on which these are made. I wish to put under portable 
forge. What size is required to weld Idin, iron rod! A 
sketch would oblige others, perhaps, besides BIL IIS. 


48571.) — Magic Lantern.-—I have been anxiously 
awaiting the reply to“ Poor Amateur Glass-Grindcr ” 
from the pen of our kind friend Mr. Lancaster. I am in 
want of the same information, as I purpose making a 
lantern this winter with in. condensers, Will Mr. 
Lancaster please reply, or if he has dune so alrendy, will 
some one show ine Where to look for reply, and oblige 1— 
ONE WHO Wishes To Grinn GLAss. 


4857 2.) — To Mr. Evans.—Will Mr. Evans kindly 
help me? I have been trying for some time to turn sume 
slender, oval pieces of iron. They are too long to be held 
by one end only, ro I have been turning between centres, 
and using the oval chuck to work the sliderest. This, 
however, does not do, as the tool cannot cut all round 
bnt scrapes just before it reaches the highest point. Will 
you please shed a little light on the mind of—AuATEUR! 


48573.) —Spindles in Woollen Mills.—Of what 
kind and quality of steel are the spindles used in the 
woollen mills at Bradford made?) I have some worn out 
onen about 2tin. long, and a little over zin. in diam. 
Are they sufliciently good to muke screw-cutting taps 
from -R. 


(48574.]—Mending Fishing-Rods.—Will some 
reader kindly tell me the best way to splice the top joint 
of my tishing-rod which I have broken ! It is a fly-rod. 
I have tried several ways, but they are not satisfactory.— 
MECHANICAL PUDDLER., 


(49575.]—Legal.—To Mr. WETHERFIELD.—I sent my 
slide-rest to a lathe-maker to have an addition made to 
it, and it was to have been returned in six weeks. Four 
months have now elapsed, and though I have written 
repeatedly, I cannot get the work done; or, what is of 
more consequence, the slide-rest returned. Can I, with- 
out much legal expense, oblige the lathe-maker to return 
the slide-rest, and can I fix a time in which the work 
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must be completed under pain of cancelling the order 
und leaving the work on his hands : M. A. F. 


(48576.’--Legal.—To Mr. WETHERFIELD.—A private 
roud some Ant. wide divides my factory from a smith's 
shop. Iam occasionally annoyed by dense volumes ot 
smoke being driven into my premiscs, the smoke emanat- 
ing from my neighbour's chonney. I have complained 
to the landlord, but he holds out no hopes of remedy. If 
I should be compelled to proceed to law, could I do so 
with any a of suecess, Are any further particulars 
necessary to elucidate the case -A. P. 


(4577.1 — Microscope. — Will some one kindly 
advise —I want a microscope prmeipally for esamina- 
tion of starches and other vecasional use, and from what 
Iguther from back numbers or E. M.” I think a 
swift’s “ Student,” or one of that class, would be suit- 
able ; but I shonld like to know if such an instrument is 
suitable for the addition of higher power, &e., at u 
future time? Also, what accessories are most useful at 
tist, keeping cost as low as possible? The polanseope 
Reens generally advised. I think I could ite many of 
the extras, as Í have lathe aud tools. Hints as to books 
will oblige- NEO. 


1857s.) —Distilling.—I wish to distil some leaves 
and flowers of herbs, &e. Would some of our readers 
kindly inforin me how to go about it? Also inform me 
In apparatus is required on a small scale I ONE IN A 

IX, 

(45579.1—Sudden Loss of Eyesight.—Will any 
one explain the folowing disagreeable phenomenon ?— 
After taking my usual bath immediately after rising 
trom bed my lett eye became gradually overcast (not by a 
fim’, till on closing my right eye I found I was totally 
blind; but I still had the certain fecling that this dark- 
ness would pass: gradually it did so. I began to see the 
White pictums in trames as if black ones ; and in ten 
minutes my left eye could see as well as the other. Was 
thisaclot of blood from the brain?) I am aged 40; of 
abstemious and regular habits for years. Have had no 
illness except Crimenn fever in my hte, and am ignorunt 
of dyspepsia ; iu fact, sound in mind and body--eyesight 
particularly good. If this may happen to one eye, why 
not to both, which might be awkward and danyerous ? 
The darkness did not last more than five minutes. I 
have been certainly latterly exposed to glare of Egypt ian 
sun. I suppose non-smokers will sey it’s from smoking, 
anti-aleoholists to drinking, and vegetarian disciples to 
racat. In the two first I indulge very little. For the last 
fortuight, for curiosity, I huve tried vegetarianism : per- 
haps that accounts tur all. I have certainly had a bud 
cold and cough tor four days, but it is gone.—J. C. 


14580.]— Skin of Feet Peeling.—lf any medical 
reader could help or advise as to the above I should be 
glad. The patient is a young labourer (agricultural), 
ane ae feet sometimes peel so much as to bleed.— 


(48391.]—Legal. — To Mr. Wertnurerizin.—Is my 
information correct that I can use a vehicle (under 
weight) in iny professional work ? Also for any member 
of my own family, without a licence, so long as it is 
neither let to any, nor strangers allowed to ride in it! I 
am informed that the law provides for that; but I wish 
to be safe. —CLERIL US. 


(48582. —Granule Cells.—Will some one kindly 
give me his opinion of Dales granule cells, and whether 
they are equal to Bunsens for electric lighting ? — 
GRANULE, 


[48583.J—Indicator.—Will some correspondent tell 
me how to make, fix, and keep going an indicator 
worked by, and tive yards from, a clock! The indicator 
hands, longest 6in. long, the kind of dial best suited for 
it (as I want it to hang in window), hand to move at each 
minute, number of teeth in driving - wheels! Also 
pinions, the best batteries without fumes, and how many! 
Also how to make and breuk contact? A sketch would 
muke matters cleurer than technicalitics.—InDICATOR. 


(49584.)—American Cloth becoming Sticky. 
—Is there any way to remedy this on chair-cover—other- 
wise than putting on new covers ?-- F.C 


48585. —Oil and Fat.—I have a quantity of oil, fat, 
and benzoline mixed up together. Will Mr. Allen say 
how Lean distil the benzoline otf? I have tried, but 
there always remains a trace of benzoline.—Sapvcer. 


48586.]— Voss Multiplate Electrical Machine. 
—Havinyg read with much interest the animadversions 
of Mr. Molison on the Wimshurst machine, I should 
feel much obliged if he would tell us how he makes his 
double - plate Voss electrical machine, especially 
how the multiplate machine ix constructed? I am sure 
that such a communication would be very acceptable to 
many of your readers—to me esperially. I have already 
made one of the single-plate machines, and would make 
a multiplate one if 1 had the needtul instructions.—-Joun 
C. FRANK. 


(46597. — Extracting Copper.—Can any of your 
correspondents infomm me how to extract the copper 
from the pulp which is formed by grinding copper 
rollers with stone! It is very tine, and will not melt in a 
ordinary brassfounder’s erucitle ; for when subjected to 
heat it forms a solid mass. I have also triel it in water, 
thinking that the copper would settle at the bottom ; but 
that also proved a failure through the copper and stone 
being about the same weight. — (PER AND STONE, 


SABR.) —-Gas- Engine. —I have a pair of } horse- 
powcr steam-engines Just upon being finished, but ara 
afraid I cannot use steam, as my work is so intermittent. 
Could I convert them into gas-envine ? I want them to 
work my Gin. lathe. Or, would it be best for me to go in for 
a set of Mr. Dorrington’s 15s, set of castings? Would 
that size work my lathe? And are they very difficult 
for an umateur to put together : F. T. N. B. 


48589.]—Legal.— To Mr. Wrrurrererp.—Wonld 
you kindly advise under the following cireunistunces ! 
Having ordered of a canvasser a work entitled ©“ Modem 
Steam Practice and Engineening.““ to be delivered in 14 
numbers monthly, and at the sime time sicned a forma 
to that effect, I also inquired of the canvirsser it I coukl: 
atany time decline to take in the work ora part, to 
which he replied in the attimative. Now, having taken 
in one number, I declined ta tale any more, after wha li 
I received u letter from the publ.-hiers informing me that 
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they would put the matter in the hands of a solicitor. 
Can they make aclaim for the full amount, or could I 
make a plea of infancy, being only 19 years of age! Any 
information as to the best course will be thankfully 
received by—A. W. 


[$8590.]—Flywheel for Lathe.—A structural 
Neuliarity in the room into which I am about to move 
my 5in. lathe renderas it desirable that the crank should, 
If possible, be done away with, so I have thought of 
mounting the flywheel (27in. diameter and about olb. 
weizht) om a j diameter steel stud screwed into the 
standard, being the sume plan as that adopted by Tangye 
Eros, for their small lathes. But before committing my- 
self to this, I. should be very glad of a little practical 
advice as to the soundness of the scheme, for 1 have some 
doubts whether so heavy a wheel would be quite safe, 
and whether the wear would not be excessive.—Sovrn 
EASTERN. 

(45591. —Screw Taps.—I have a sercwing stock, to 
hold the ordinary two-part dics, and wish to tit some 
extra ones to it for gas threads, Ke. Are these tapped 
with the usnal working taps, or must I get muster taps, 
and if so, how much larger should they be than the in- 
tended serew.—Svcru EASTEEN, 


[48702 .J—Electric Light.—Will any correspondent 
explain how the electric ight answers in the Brighton 
Pullman train! Is it a success!) How is the electricity 
conveyed to the train, charged, and stored ?,—A. B. H. 


(48593. )— M. R. Engines.—Will any correspondent 
inform me what engines are now used to work the Scotch 
express from St. Puncras, a great change having been 
made! Also has engine No. 66 been rebuilt, and with 
what brake !—A. B.I. 


[465%] Half-Round Boring Bits.—In tomini 
hali-round bits, how much should the semi-cylindrie: 
part be tapered ? Ray how much the sliderest should be 
eet per foot from the straight line? Any other hints 
will be most ucceptable.— F. SEARCII. 


[48595.]—Spoilt Miniature.—I had sent me to 
ylotograph an ivory miniature painted in water-colours, 
und by accident it was left near an open window, and got 
frotted with rain. The rain seems to have dissolved a 
kind of glaze with which the picture was covered, and 
has left a dull spot, surrounded with a slightly-raised 
ring of shining glaze. Will some kind reader suggest a 
xemedy, and oblige ?—MINIATUEE. 


CHESS. 
— — 


Art Communications for this department must he 
addressed to the Chess Editor, at the othce of the 
a voLisH MECHANIC, 31, Tuvistock-street, Covent-gurden, 

aes 


PROBLEM DCCXCVII.— By S. Scuerr. 
Black. 


y 


8 
So 


7 
“4 
A 
7. 
72 
„ 
; 
“Fe 
: 


White, 

White to play and mate in four moves. 
PROBLEM DCCXCVITT.—From Weeks’ News. 
Motto On.” 

Black, 


A r 
were, 
5. f, 
ae 7 
7 


Waite, 
White to play and mate in two moyea, 


BOLUTION TO 793. 
White. 


1. QtoKK:?7 
2. Q or B mutes 


Re cx. 
1. Anything 


SoLuriox TO 794. 
White, 


1. KttoQB4 
2. Kt or R mates 


Black. 
1. Anything 


NOTICES TO CORRESPONDENTS. 


Conner Solutions to 793 and 794 by Schmucke.“ 
W. T. Bayne, and T. Mackay ; to 793 by W. Stevens and 
Seymour Follwell. 

T. Mackay.—Thanks for problem. 
amined, and if up to the mark, inserted. 

Tuomas Storr.—With regard to 781, Q to Q 2 is cor- 
rect; but (ch) should be erased. A notice appeared 
about 783 to the effect that a Black pawn was accidentally 
omitted at Q Kt 5. On the other matter you should 
communicate with the editur. 


CORREFPONDENCR game between Messrs. R. Robson and 


W. T. Pierce :— 
(Irregular opening.) 


It shall be ex- 


White, Dark. 
R. Robson. W. T. Pierce. 
1. P-KB 1 1. P-K 4 
2. P takes P 2. P-Q 3 
3. P takes P 3. B takes P 
4. Kt-K B 3 4. Kt-K R A 
5. P-Q 4 5. B-K Kt5 
6. P-K 4 6. Q-K 2 
7. Q-Q3 7. P-QB4 
8. P-Q E3 8. Kt-Q B3 
9. B-K Kt 5 9. P-B 3 
10. B takes Kt. 10. P takes B 
11. P-Q 5 11. Castles (Q) 
12. P takes Kt 12. B-Kt 6 (ch) 
13. P takes B 13. R takes Q 
14. B takes R 14. Q-Q 3 
15. P takes P (ch) 15. K takes P 
16. R-K 2 16. Q takes P (ch) 
17. K-B sq 17. R-K Bsq 
18. R takes P 18. RR 2 
19. Q Kt-Q 2 19. Q-B5 
20. R-R4 20. P-K R 4 
21. K- 2 21. R-K Kt 2 
22. P-K Kt 3 22. Q-Q B2 
23. R-K Kt sq 23. P-KB4 
24. P takes P 24. Q-Q 2 
25. P-B6 25. R-Kt 3 
26. R-Q sq 26. Q-B 4 
27. KtQB4 27. Q takes P 
28. K R-K R sq 28. R-Kt 2 
29. R-Q 6 29. Q-K B 
30. K R-Q 8q 30. R-K B2 
31. Kt-K 5 31. R-K 2 
32. B-R 6 ch) 32. K-B 2 
33. R-B & ‘chi 33. K-Kt sq 
. Kt takes B 34. P takes Kt 
35. R-B S (ch) 35. Q takes R 
36. B takes Q Black Resigns. 


ANSWERS TO CORRESPONDENTS. 
— — 


% All communications should be addressed to the EDITOR 
of the Esauisu Mrcuanic, 31, Zavistock-strect, Covent 
Garden, N. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to quenes, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, und the names of correspondents are not given 
to inquirers. 

„Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the gencral good, and it is not tair to occupy it with ques- 
tions such as ure indicated above, which ure only of indi- 
vidual interest, and which, if not advertisements in them- 
kelves, lead to replies which are. The Sixpenny Sule 
Column“ offers n cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


BACK NUMBERS. 


We receive so many queries asking for directions how to 
make many instruments and appliances which have 
been fully described in back volumes that we have com- 
piled a list, which we shall insert in this column at inter- 
vals, of those most frequently sent, and as the numbers 
are still in stock, new subscribers should consult the list 
before sending thcir questions. 

Batteries: Nos. 715, 718. 721. 721. 728. 731, TH, 741. 

Bellows camera: Nos. 475, 450, 04, SUT. 

Cements > Nos. 377, 729. 

Coils, induction: Nos. 613, 620, 636, 640, 779, 797, 832, 888. 

Coils, inedical ; Nos. SH, Xs. 

Copying processes : Nos. 750, 753, 761, 762. 

Electric bells: Nos. 515, 558, 797. 

Electric machines: Nos. 468, 380, 628. 759, 810, 816. 

Electro-mugnets: Nos. 756, 772, 753, S84, 572. 

Lacquers : Nos. 429, 475. 622, S66, 

Varnishes: 321, 478, 619, 675, 691, 723, 775. 

The following are the initials, &c., of letters to hand u 
to Wednesday evening, Nov. & and unacknowledge 
elsewhere :— 

G. Monecrort.—J. Robinson.—F. A. Moilliet.—W. A. 
Smith.—S. Lancaster.—K. B. Williams.—H. Milnes.— 
Jas. Murray.—T. Kuey.—C. Notara.— Pearl Assurance 
Co.— Singer and Co.—T. B.—O. R.—E. T. Scott.—W. 
—Clyde.—Scotia.—J. W. Z.— Amatcur.— Plateman.— 
Xmas.—J. S. B.— Bell, C.E.—W. H.—C. Rabache.—A 


SHEFFIKLDER. 


Fellow of the Royal Astronomical Society.—Negative: 
—W. E. H.—R. N.—Altair.--Pivot.—An Amatcur.— 
T.W.—J. Y. MeClellan.—F. Walker.—A. N. H.—Capt. 
Cuttle.—E. O'B. 


(Presumably by a pin on a wheel, which 
is practically a crank.)—Dry Burs. (In wet weather 
there is less or no evaporation, for the atmosphere is 
saturated with moisture; hence there is no abstraction 
of heat from the wet bulb.)—C. J. R., Ventnor, (Try 
heat, und then add a little oil.) -T. LEG. (There is 
no tuch work.)—Busy Bee. (Melt in hot water, strain, 
remelt, and cast into cakes. If wanted white, cut into 
thin fakes and expose to sunlight, and the effects or 
wind and rain. Remelt several times, exposing in thin 
flakes each time until the whole substance has been 
bieach t te T. B. (Any medium size will do. Ger- 
man tinder is amadou, a dried fungus. Polyporus 
fomentarius is the rcal amadou, but it is made from 
several ispecies of fungi fonnd on trees. They are cut 
into slices, beaten until soft, and then soaked in salt- 
petre and dried.)—J. B. (You want a elock train, or, 
as is frequently used, a bottle jack.) -A. T. W. (You 
will find plenty of information on Windmills in bark 
volumes. Illustrations in Nos. 325, 504, 510, 511 may 
help you.)\—Kine. (No definite inforination can be 
given on the point -pPerhups 200lb. See a discussion on 
the subject in Vol. XXXIUL.)—Workine BLALKSNITH. 
Bee p. 101, No. R37, and the indices of recent volumes. 
he second question has been frequently ee 
J. S. Cunnixatros, (If tired level, it would not rise. 
B. Just. (You cannot do it unless you are allowed to 
run a wire between the two shops.)— Brother Bep- 
SCRIBER. (Messrs. Thlee and Horne, 31, Alderman- 


, bury, advertised it not long ago.) A CONa TANT READER. 


(If so bad as you say, it wants repolishing. You might 
try what you can do with rouge or putty powder. )— 
Harpy Bros. (We can only refer you to our adver- 
tisement columns—last number, p. ix., for instance.) 
—GARNET. (Described many times in back volumes. 
The metal must be thoroughly cleaned, casiest by pick- 
ling in dilute acid, then washed, and afterwards boiled 
in a mixture of grain tin and cream of tartar in the 
proportion of 4 of the former to 3 of the latter. Water 
quant. sulf. or practically ad lib. The acid mixture 
generally employed is two parts nitric to one part sul- 
phuric, and the time depends on the dilution. The 
metal must be carefully rinsed in severnl waters.) Ax 
Op SursceireR. (Unless you havea very large quan- 
tity to do, it is cheapest to procure a bottle of Stephens's 
stains. Several recipes in back volumes.}—Amos. (You 
can rub them over with a little benzoline or pure methyl- 
ated spint, and expose as much as possible to the 
light behind a window. We presume you mean that the 
ivory has become discoloured.) —H. W. H. (It is not 
unlikely that they are varicose ; but it would be advis- 
able to take the advice of a medical man. —HYDROSTAT. 
235 power would depend on the fall or head of water. 
the papers on hydraulic machinery now appearing. 
—Tyomas Col I INS. (If not jupanned—that ia, stovec 
on either turpentine, or mineral naphtha will remove 
it.)—ALwES. (See the articles and letters on Watch 
Repairing, published in recent numbers and volumes.) 
-W. W. W. (The best way is to read a book ora 
newspaper, and with the aid of any grammar you ought 
not to have much difficulty.) -A BV iST. (The best 
thing would be to polish those parts bright and lacquer 
them. There is no thorough remedy but replatmg. )— 
Gi:antTE. (We have no analysis giving the percentages. 
The preparation of the alkali from that source has been 
ractically abandoned since the discovery of the potash 
eposits in Germany.)—W. B. (Certainly, it would be 
an infringement; but there are many machines prac- 
tically as good which are not the subjects ofa patent.) 
— DELTA. (Procure a bottle of Stephens's stain or use 
a stain of drayon’s blood and methylated spirit 10z. to 
the pint.) — E. P. R. (No; they would produce an are, 
but not of that power. They are not suited for the 
work, as, independently of quickly failing, the plates 
are not of suflicient size, und there would consequently 
be excessive internal resistance.)—J. A. D. (We must 
refer you to back volumes. See pp. 15, 16, of the last 
volume for plain directions for two coils, and the indices 
for details of others.) —AuATzun Gitprr. (Full in- 
structions in recent numbers. The battery named is 
useless for the purpose.) —Gufb. (Repeat the query, 
giving as clear detuils as possible.) — B. WELLINGTON. 
(Try the varnish mentioned on p. 601, No. for Sept. 1, 
last.)—F. C. G. (Se p. 156, No.891.)—M.I.C.E. (The 
ethoxo-limelight was deseribed in No, S32, p. . See 
also the last index.)--A Weaver Youtiu. (The art ot 
hard and soft soldering was fully described in Nos. &, 
813. $46, and 851.)— W. (Benzoline or preparations 3 
rouge, crocus, &e. See previous answer, and the in- 
dices of recent volumes.J—D. D. Lancasiune. (See 
pp. 85, 483, last volume, and p. 42 of the present. Pan- 
tagraph in No. 683, 681.) -A. C.R. {Wedo not know 
of one.) -R. C. K. (On p. 221, Vol. XI., you will ind 
an illustration of a spring-lriven vehicle, which did 
actually work about the streets of London. On p. . 
Vol. XXI., yon will tind some account of M. Levaux’s 
experiments with a tnruncar. The note to which you 
reter is simply an account of an American re-invention. 
The idea is very old, but it can never be a commercial 
success.)— Dozey G. (The information yon require hes 
been frequently given in back numbers, See the indices 
of the last volume.) -A Reaper. (We should say not; 
but it depends entirely on the lenses.J—O. 8. (A come 
bination lens with “improved phetoezraphie lens, 
1718.“ upon it may or may not be a good one; but we 
take the figures to mean the number, not n date, Show 
it to an optician or a photographer.)—G. L. B. (Cer 
tainly, if you don’t understand the rule, it is very casy 
to be led astrny; but why not purchase one of the 
handbooks on the slide-rnle and study it:) G. T. G. 
(It will do, but not so well, and as to cheapness, that is 
avery Binall matter.)—W. S. N. (We give all avail- 
able or useful particulars every week. LON DON ER. 


(About 1'2 volt. 2. Certainly; itis preferred for pocket 
medical coils.)—QuatonzieMe. (Too vacue.j)—Qvatrye 
Vixers. (Inquire in the neighbourhood. )—Tropics, 


Possibly Steam and the Steam-Engine,” by D. K. 

lark, Will meet your wants. It is published by Lock- 
wood and Co., Stationers’ Hall--ourt, E.C. If a more 
theoretical work is required, the same publishers insug 
Goodeve’s textbook.)—Cturmoso. (You will tind a good 
account of the process in No. 816, 5 Supe 
EUER. (There are many recipes in back volumes. )— 
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HOME CHIPS.—III. 


1 used asa brace may become either 
a strut or a tension bar, according as the 
strain brought upon it tends to compress or 
elongate the fibres. The diagonal bar of the 
gate alrendy described isa strut, because 
the pressure upon it directly tends to com- 
Press it. But we can supply its place under cer- 
tain conditions by an iron rod or bya piece of 
timber of smalle# sectional area, if we can so 
arrange mutters as to bring the strain in 
such a direction that it shall only tend to 
stretch such bar. To effect this we must 
endeavour to suspend the weight by this 
tie-bar or rod, insteud of supporting it upon 
it. I may illustrate this principle by the 
wheel of a bicycle as a suspension wheel, 
and a cart-wheel which acts as a support. 
The weight in the latter case rests chiefly on 
the spoke which is for the moment below, 
and perpendicular to the axle, while, ón the 
former it is borne by the spokes which are 
uppermost, and is evidently suspended by 
them from the top part of the rim or felloe. 
And as either iron or timber will bear an 
immense strain in a direction tending to 
stretch the fibres, we can use wire or wood 
of very much lighter scantling. The ele- 
mentary triangular frame of Fig. 3 is com- 
posed of the heel-post, and the bottom bar 
with an iron bar 055 wood) C. A weight 
suspended from or supported by B brings 
a strain on C, and if A is securely fixed by 
the top hinge C will bear any strain likely 
to come upon it, even if it be but a bit of 
nail-rod or stout wire. For Home Chips it 
will very likely be of wood, which will 
answer as well, Now in this gate matters 
are reversed, and so far as the frame or truss 
is concerned, B will be the stout bar, as we 
shall practically build upon it, and the top 
rail might be very slight. But here comes 
into consideration the practical purpose of 
the frame, which is to restrain cattle, and 
therefore the top bar must be able to 
bearthe pressure of such would-be trespassers. 
Adding the head-post to shut against the 
fixed gate-post, we may complete the 
structure with vertical bars, as shown, or 
with horizontal ones, as before. Suppose, 
now, thatthe usual gute-destroyer, or idle 
boy, sits on the top bar (he is sure to sit at 
D, because it is the weakest part, being the 
furthest from the hinge), his weight will be 
communicated by the head and upright bars 
to E, and will then bring strain upon the 
tension rod, and this again carries it to the 
top of A, close to the upper hinge. If this 
is sound all will be well. Ina gate of this 
kind the main frame is mortised as before, 
but the upright slats are notched into the 
upper and lower rail—flush or otherwise; 
they may be of zin. stuff and 2}in. wide, or 
Jin. if a long gate. This is a good form be- 
cause it cannot easily be climbed, especially 
if the top rail is made of the shape shown in 
section at E. Indeed, both rails are often 
so made, a bit of tin. stuff being sawn 
lengthwise, as shown in section F. If any- 
thing will puzzle a climbing urchin, this 
will, epean if the upright slats are just 
too close to allow his highlows room between 
them. If a gate of this kind is very long or 


unduly heavy, the tie-bar C may possibly be | b 


at too small an angle with the horizontal 
line to give adequate support. This is in 
such a case often counteracted by using a 
high heel-post as dotted, by which means 
the angle of the tension rod is considerably 
increased. But now it will be seen that the 
heel-post itself is weakened, unless the 
hinge-post is also carried up, and the hinge 
placed higher. This may or may not be 
VOL. XXXVI.—NO. 921. 


convenient, and if not, a strut will be needed 
at H. The whole is often modified by 
making this gate of wood like Fig. 4, in 
which, keeping the same principles of con- 
struction, we gct a more ornamental struc- 
ture. With the exception of the top and 
bottom rails, round ones are sometimes 
used, giving a lighter appearance. There is 
really no great difficulty in making gates; 
but the principle should be well understood, 
or else struts and braces will be put where 
they are absolutely useless. The labour, 
however, is quite heavy enough, if 3in, stuff 
has to be ripped up at home. Still it is just 
the work we shall soon need to warn us, 
und is good exercise at any time. Bent 
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struts, or, properly speaking, curved ones, 
sawn out to shape, such as Fig. 5, whi 
represents one of a pair, are a mistake, being 
weak in the direction of the thrust or strain. 
If a strut is needed, let it be straight. 
Curved ones are, besides being wrong in 
Panapo a deal more trouble to cut out and 
fit As to the matter if ornament, it is a 
question if anything structurally wrong can 
e an ornament. 

A word asto hanging gates. In some 
soils—notably the stiff clays of Essex, known 
as loams, all building operations are diffi- 
cult owing to the alternate swelling and 
shrinking of the soil according as the 
weather may be wet or dry. In spite of all 
care in securing a good foundation, walls 
will crack, and gate-posts shift, so that, 
however well gates may close when first 
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hung, achange of weather is sure to make 
them jam or swing freely past the latch- 

st. There is only one way to meet this 
vificulty, and thatis by having the upper 
hook on which the weight chiefly hangs, 
made to pass through its post, and to fasten 
with nut and screw. But the hook must not 
be made (as so often done) with a shoulder. 
The screw is also to project some 2in. or 3in. 
beyond the nut, which latter should have a 
washer underneath it. When the gate 
swings past the latch-post the nut can be 
unscrewed, and the top bar of the gate 
allowed to fall forward a little. On the 
other hand, if the gate jams, the nut being 
tightened, draws it back, and remedies the 
detect. In any case this affords a mode of 
nice-adjustment, even if the soil is of a less 
treacherous character. So careless are 
people gencrally about gates that you may 
go over a dozen farms and find every second 
or third gate more or less out of position, 
requiring to be lifted or manipulated in some 
way, best understood by the tenant or his 
labourers, before it can be opened; morcover, 
gates are seldom renewed before some in- 
gress of cattle to hayfield or standing corn 
or seed clover has taught the occupier the 
true value of a stitch in time. Ifa bar gets 
broken, a bit of thorn is wattled in, ora 
broken hurdle tied on, or some such unwork- 
manlike patch is attempted. All gates 
should not only be hung so as to fall to 
when allowed to swing, but, if possible, to 
fasten themselves, as somctimes a man pass- 
ing through with a waggon and team cannot 
leave his horses to go and secure the 
gate. The swing-to is easily managed by 
allowing the gate to hang downward a little 
from the top hinge or by putting the hinges 
a little out of line with euch other. Of 
self-acting gate latches thereare many made 
of cast or wrought iron, which are, however, 
no more certain nor more durable than some 
of the old-fashioned wooden ones, and these 
are perhaps more in accordance with the 
principle of Home Chips, by which I desig- 
nate all kinds of rough and ready contrivances 
that can be made at home. One such is 
represented in Fig. 6, A, B, and C. The 
first being a flat bar of oak or ash about zin. 
thick, 2 or 2}in. wide, and 1ft. or 14in. long, 
hinged to work easily on a stout nail or 
screw, & block is first nailed to the gate-bar 
to bring it up to the thickness of the front 
or head-post, or across two bars like Fig. 7, 
and another piece, like C of Fig. 6, is nailed 
over it upon the head-post, under which 
retaining piece it falls freely up and down. 
B is the catch or hook cut off a bit of lin. 
stuff, of ash or o&k preferably, whichis nailed 
to the side of the latch-post just so high fhat 
the hinged piece A, Fig. 7, strikes on its 
sloping face A, as the gate swings together. 
It then falls into the notch and securely 
holds the gate. Some cattle grow very 
clever in the art of unfastening gates; but if 
a wooden pin is stuck in just above this 
falling latch (which is but a door latch as 
commonly made, but on a larger scale), it 
will be found to puzzle the most cunning of 
all the stock—at least I never knew one 
whose intelligence was equal to the occasion, 


ch | although I once had a donkey that was 


apparently capable of opening anything, 
faom astable-door to his own mouth, and was 
a daily truant in spite of all dodges and 
contrivances. 

A somewhat similar wooden fastening is 
represented in Fig. 8, where the flat bar A 
passes easily through a mortise in the head- 
post of the gate, and is suspended to a rail 
of the gate above it, sometimes by a sort of 
link made of a shorter flat bar, moving 
easilyon a couple of nails or rivets, as shown 
in the figure, or by a bit of tar-twine or 
leather, or raw hide. The catch-hook is 
made as before, like B, but is put on the 
other way, so as to bring the sloping part a 
in front and facing the end of the swinging 
bar, which is thus pushed heck until it is 


able to full forwards into the notch. The 
only place I ever suw this torm was on a 
Berkshire farm, where I tried it and found 
it very effective. Possibly experience has 
proved it a puzzle to the oxen used there for 
ploughing and other field operations, It is, 
At any rate, very easy to make, and from the 
Way in which it is freely suspended it 
works very casily, and is not likely to fail 
if the wood swells by getting wet. More- 
over, if a tolerably deep piece is used to cut 
the hook from, the catch will continue to act 
if the gate should fall forward or become 
slightly displaced; nor is the Hat bar so 
likely to get knocked off in such case, as it 
18 in the previous arrangement, by the 
slamming of the gate. Being so loosely 
connected, it will give at once, on striking 
the slope of the hook, and is easy to re- 
wijust at any time, 
(To be continued.) 
— | 


ELECTRICAL MEASUREMENTS.—III. 
By Joun T, BPRAGQUE (“SIGMA”) 
THE Faran is the unit of capacity, and 

its value is coulomb = volt, or C.G.S. 
10 = units (M.G.S. 10 —). That is to say 
that the capacity of a condenser for charge 
is the number of units of quantity it will 
Teceive under unit force. The value given 
as that of the electro-magnetic unit system. 
Iu the electro-static system “one unit of 
electric quantity (commonly called electricity), 
ts thot quantity which, when placed at the 
dsstance of one centimetre from a similar 
quantity, repels it with a force of one dyne.” 
As electricity upon a sphere acts as if con- 
concentrated at its centre, the unit capacity 
is defined as that of a sphere of one centi- 
metre radius, and we are taught that 
the capacity of spheres is as their 
radius; so it is calculated that the capacity 
of the earth is 630 millions of units 
` (clectro-static.) But al this belongs to 
the electricity which has been invented by the 
schaolmen ; in the electricity which exists in 
Noture, œ sphere, considered by itself, has no 
coparity at all. Electricity cannot be put 
upon a sphere, or upon any other single 
surface, Capacity or charge involves, of 
necessity, ti surfucrs, and a dielectric 
inclosed between them; it involves a field of 
force, in which electric energy is stored, in 
the form of molecular stress; just as it is 
stored in th» secondary battery in the form 
of chemical decomposition. The surfaces in 
static eloctrivity correspond exactly to the 
electrodes in clectrolysis, and to talk of 
putting electricity upon one surface is like 
trying to doposit metal with a single elec- 
trode. As to the earth, there is not 
an iota of evidence that it has any static 
charge at all us a whole—i.e., as a sphere in 
space > it has many local charges, constantly 
varying, set up between parts of its surface 
and the surrounding atmosphere and clouds. 
Its capacity is imaginary, 

That the mathematical definitions accord 
with experimental facts (upon which they are, 
ot course, based) is due to the circumstance 
that in experimenting with charged spheres 
we are really dealing with a condenser of 
which the sphere forms ons coating, the sur- 
facos of the room the other, the air being 
the constant dielectric between them. Under 
thea» conditions, the surface of the sphere is 
so smell compared with that of the other 
coating, that the imaginary law holds good. 

Conoety is a function which varies 
a: the surfures and inversely as the dis- 
tonsa hel iet tiem, and subject also to the 
ansific power of any particular dielectric; 
thatia, to its sie inductive capacity. These 
ore exactly the same conditions which 
govem curent in conductors, ; 

In the cise of two surfaces, one inclosed 
in the other, as with sphores, or as with 
eylinders in batteries or in telegraphic 
cables, these surfaces hold a relation to each 
other which is expressed by the formula 


J. L. 


used 
capacity of cables, k = log. D 
these being the relative diamcters (which 
are double radii), and consequently the re- 


the electrostatic 


+ log. d, 


practically for 


lative surfaces. It will be scen at once 
that in a large room, the surfaces of which 
act as the outer sphere, it is only the inner 
or experimental sphere surface which is 
varied appreciably, because the thickness of 
diclectric is but slightly altered, therefore 
the capacity of the spheres will vary as their 
radii (within the limits of experimental ac- 
curacy); but this is not a law of nature: it 
is y a circumstance attending this 
particular class of experiment. 

For practical purposes, the Farad is too 


large a unit: the actual unit employed is the | pla 


micro-farad, which is one millionth. The 
micro-farad is represented by a len: gth of 
average telegraph cable of 3-5 miles. 

Now that the system of units is explained, 
it may be as well to explain some of the 
misconceptions about the system, consequent 
upon the circumstance that the whole system 
is an artificial and mathematical one, and 
that the artificial expressions employed m it 
are often regarded as natural truths. There 
is nothing in nature corresponding either to 
electro-motive force or to clectric resist- 
ance. They are very convenient tools for 
calculation—nothing more. The one thing 
which we do find in nature is current, 
and to maintain this we mast expend 
energy. Now, these two are so related 
as to be inconventent of expression, be- 
cause energy is as the sqmre of cur- 
rent (other conditions being unchanged, 
or in unit conditions). The absolute system 
is really one b upon exergy though 
starting from foree. But force is usually 
only a mathematical expression for energy, 
and, asa matter of simple faet, unit force 
and unit energy are nothing but different 
expressions for different aspects of the same 
thing or value. Of course, this may be 
heresy in the mathematical courts ; none the 
less it is truth: it follows from the law of 
the conservation of energy, that cause end 
effert must be equal, though expressed in 
different terms; and on the mathematical 
system the cause is called furce, und the 
effect work or energy, aud these must be 
equal, 

Force is expressed in terms of the velocity 
it gencrates ; the acceleration is only a mode 
of expressing this. But the work done by a 
force is as the square of the velocity. It 
follows, then, that if (as is common) the word 
„force“ is simply an expression for some 
action of energy expended, we have this 
quantity of energy expressed in two forms. 

Force 
Velocity 

But if the real thing behind both expres- 
sions is an equal quantity of enorgy, the 
fact is evident that force is just a term ex- 
pressing the square root of the energy 
creating it. 

The facts and laws of falling bodies prove 
this; and these are merely the phenomena 
of the one natural force—gravitation, as 
exerted by the earth. I will show this in a 
simple table. 


_ Í Energy. 
[The square of velocity. 


1. Time in seconds. 1 2 3 4 5 
2. Velocity per second 32 32 32 32 32 
3. Total velocity...... 32 64 96 128 160 
4. Space fallen 16 64 141 256 400 
5. Space divided by 16 1 4 9 16 25 
6. Square root of space 2 3 45 


1 

Line 1 represents a period of 5 successive 
seconds during which gravity is acting, pro- 
ducing in the first a unit velocity of 32ft., 
and a unit energy of 16ft., which, with a 
weight of llb., gives us unit momentum 
32, and unit energy 16 foot-pounds. The 
forces acting are, therefore, in the mathe- 
matical sense, as the time in seconds ; each 
second is a force generating a velocity of 
321t. as shown line 2, accumulating as in 


units , 


e „ „„ „ %%% ç„d 


line 3. Now, if we please, we may express 
this velocity of line 3 in units. which, being 
effected by dividing by 32, brings us back to 
line 1. Now current is merely another name 
for a velocity: it means the rate of a certain 
action, Therefore we see that current varies 
as the forces. In line 4 we have the space 
fullen, which, taking the weight as one 
pound, represents foot-pounds = exergy, or 
as it used to be called “vis viva.” We re- 
duce this also to unit conditions by dividing 
by 16 in line 5. Here we have at once the 
well-known facts, that space fallen is 
as the square ef the time, which, lockmg 
at the mutter as we now are, is as the square 
of the furces, In hydraulics, all these laws 
y an important part, though they are 
employed in a different immer. Head of 
water is the thmg usually employed in 
formulə, and head of water is simply the 
height, the space fallen, as in line 4. But 
the velocity imparted is not as the head, but 
as the square root of the head; J is the unit 
head, and line 5 the number of such units, 
and lme 6 is the square root of these. Agaim 
we are bronght back to time, for line 6 is 
line 1 reproduced. Therefore, we have here 
shown us, that force is variously expressible 
in terms of lines 1, 3, and 6 as times of 
falling, as velocity, or as momentum 
imparted, or as sdrare root of space = 
energy. 

The couctitions are identical in electricity. 
Line 6, expressed us mechunico-motive force, 
is identical in principle with electro-motive 
force. The advantage gained by this ex- 
pression is that both elements of the for- 
mule ane expressed in concordant terms. 
When we need an answer in terms of cur- 
rent or velocity, we bave—M = V, or E =C; 


when we are considering energy, we have— 


E“ = Ct 

It must be remembered, however, that 
this relates to unit cxnditions, especially as 
to unit resistance; the whole system is 
based upon the unit relations: if under 
altered conditions of resistance E and C do 
not vary in equal ratios, another condition 
arises. Part of the energy which is expressed 
in force remains potential, If we reduce the 
velocity due to head of water, by means of 
a length of piping, the weight falling 
through the space is reduced below that 
corresponding to the unit action, and the 
energy corresponding to the reduction of 


weight remains potential in the source. 


Exactly the samo principles hold good 
with a steamship or railway train: their 
speed answers to current; tho work to be 
done increases as the square of speel. Now, 
power is not force, as most ordinary people 
would imagine; we express the energy or 
work capacity of a steam-envine in horse- 
powers, which are 33,000 ft.-Ib. per minute: 
this is energy. But we can express horse 
powers of engines in terms of force, and to 
do so (under tixed conditions) we have only 
to take their square root. Thus for a shi 
or train, assuming that 1 H.P. gave a speed 
(current) of 1 mile per hour, we have: 


1. Specds 1 2 8 4 5 
2. Horse-power.. 1 4 9 16 25 
3. H. P. = force 1 2 3 4 5 


All these considerations have for object the 
gaining of a natural—a physical conception 
of the meaning conveyed by, but none the 
less hidden by, the mathematical expressions, 
and the relegating of these to their proper 
business of calculation. 


OBJECT-GLASS WORKING.—II. 
By Puiswatique.”' 


oe best quality discs can be procured with 
both sides roughly polished flat: this is u 
great advantage over tho old system of polishin 4 
a few patches on the edge, as it gives a goo 
chance of selecting the sides in the first place, and 
of testing for annealing in the sccond. If there 
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are defects that.will not grind out they should be 
returned. A good planis to make sketches to size 
of a section of each lens, allow the crown lens a 
thickness of 3-16th on the edge for 3in. diameter, 
and the flint 7-16th; these dimensions may be 
reduced or exceeded without doing harm. It is 
better, 
amateur’s case, as he may have much re-grinding, 
and consequent thinning down. 
nealing, “Nicol”? prism is used with a blackened 
glass reflector, placed at the polarising angle 
behind the dise: a well anncalcd dise shows the 
light and dark shades regularly ; a badly annealed 
one is patchy. 
Messrs. Chance and M. Feil, it is extremely rare 
to find imperfect anncaling: so this may be 
omitted, if a difliculty, without much danger. 
With regard to tho refractive indices, the glasses 
supphod by all good makers are so very close to 
the figures given in their lists, that the amateur 
can start off, without using any test for refraction, 
with a certainty that three of his surfaces will 
not require alteration if he gets the curves 
practically to his figures. 
flint of Messrs. Chance, density 3°64, and hard 
crown from the same makers, are the two glasses 
that have proved for many years the best, the 
flint standing climatic changes better than any 
fint of the same sp. gr., and as it is highly 
dispersive, the curves can be shallow, thus 


however, to havo stout plusscs in the 


To test for an- 


In the glasses now supplied by 


The ordinary heavy 


‘causing the least loss of light by reflection out- 


wardly, when the most concave surface is to the 
light. 
English o.g.’s, although Continental makers of 
great repute have for sume time reversed the 
position, with, I believe, a gain in light-grasp. 
‘There has been a general complaint by amateurs 
that professionals give figures they understand 
themselves, but are a perfect mystery to anyone 
else. 


That position is still the one used in 


I will endeavour in this place to give in 
plain figures the proportions of curves that suffice for 
the heavy flint and hard crown. Say v is the focal 
length required, then the crown lens curves are 


1 T * 
lst, or outside surface, ; 2nd surface, , convex; 
3 2 


Zrd, or most concave surface of the flint lens, 
ir E e 
— —'025 for each inch of focallength; z = 


2 
10’, then , = 5", +025 yom 25, 3 
9 5 = oy 20 x Wl — 20, 5 =. 
4 
5 r ~p, Ld r 
25 = 475“; or this surface may bo 5 


if the fourth surface is made proportionally 
deeper; in that case the surfaces must 
be kept from scrubbing cach other by gum- 
ming three small pieces of foil round tke 
margin. The fourth surface is usually made 


＋ m,” 
about 3 x TY concave (all figures represent 


radii); but as all alterations for achromaticity aro 
made on that surface, there is a considerable 
departure from this in many cases: but of this 
matter I will treat further on. With glasses of 
M. Feil’s make, flint of 3°58 sp.gr., und crown of 
2°49, will make a good glass up to 3in. diameter 
with curves of tho simple ferm I give: both 
inner curves being of the same radins, the flint 
concave, and both outer curves of the same radius, 
and convex in form. Thus « being the focal 


. 7 ‘ 
length, the inner curves are 4 the outer x 


3°25. The flint lens is outwards in this construc- 
tion. These glasses are capable of making o.g. 's of 
much larger aperture thin in., but it seems 
necessary to have a little difference in the 
outside curvatures. In the case of larger aperturo 
there is no better form than the first I give here. 
It will be seen that fewer tools are wanted for 
the second form. In the litter cie all altera- 
tions for achromatising must be made on both 
outside surfaces; but as this only requires the 
alteration of one pitir of tools, it must be considered 
economical, 

(To be continued.) 


ON THE ORIGIN OF CYCLONES. 


T the views hitherto expressed regarding the 
origin of cyclones, so many essential 
phenomena, according to Herr Andries, remain 
unexplained, that there isa strong necessity for 
further investigation. As unexplained facts, he 
adduces the parabolic path of cyclones, their 
great velocity of propagation, and the source of 
the energy required for production and main- 
tenance of the yortical movements. In a recent 


paper to the Austrian Mcteorological Society, he 
describes an attempt he made at elucidation of 
the subject by means of experiment. 

He procured a large glass bell jar with hori- 
zontal bottom, filled it with water, and witha 
view to observing movements in the liquid, added 
various substances of approximately the same 
specitic gravity—among others, fine cigar-ashcs. 
Then he pushed a board vertically into the 
liquid to a certain depth, and moved it parallel 
with itself in a straight line, or in an arc of 
50—100” more or less quickly through the water, 
then drew it quickly out again. In doing so, 
he observed the following :— 

In prolongation of the arc, and bchind the 
board, were formed two whirls with vertical 
axes, which were propagated downwards. ‘The 
light particles in the water began to move in 
spiral, and nearly horizontal lines towards 
a centre. The whole whirl moved on in the arc, 
while the spiral motion continucd. After a 
longer or shorter time, a kind of cone was 
formed in the centre, and from this cone the 
lightest particles rose in spiral paths. The heavier 
particles sank gradually to the bottom, and no 
longer shared in the movement. When the 
movement with the board was properly done, 
the light particles rose quite regularly out of 
the inner part of the still progressive whirl in 
tine spiral lines. If the vessel was gently shaken, 
one observed the movements that had been 
regular become deformed; loops and knots were 
produced, and the motion of the entire whirl 
was changed. If the motion of the board was 
somewhat stronger, the paths of the particles in 
the water were more circular; but there was 
always formed a cone open above, out of which 
the lighter particles rose. On the bottom was 
produced a flat conical heap, pretty still, consisting 
of the heavier particles. If aslight shock was given 
to tho vessel, or the latter was inclined some- 
what, one saw distinctly how pieces were 
detached from this heap, and secondary centres of 
rotation were formed, which presented, on a 
smaller scale, the phenomena described. A 
deformation through shock or an obstacle caused 
a bending inwards of the curves. 

This experiment, which was modified in various 
ways, served Herr Andries as a starting-point 
in explanation of the production of cyclones; 
but first he deduces from it an explanation of 
the origin of hail When the air, ho says, is 
strongly heated in summer, and saturated with 
aqucous vapour over a large region, this air 
grudually rises to a certain height. If it there 
meet witha comparatively cold current moving 
in a horizontal direction with some velocity, and 
so penetrating it, there must arise, through the 
unstable equilibrium, a vigorous whirling motion, 
which carries this moist, warm air, perhaps 
several thousand metres up, and so occasions the 
formation of ice-spherules, which continually 
Increase in size, till, on the one hand the 
decreasing vertical motion, and on the other the 
increasing weight of the particles, render their fall 
possible. This conception Herr Andrics regards 
as explaining the screw-like form often observed 
in hailstones, the zig-zag parts of barometer 
curves, during hailstorms, the shifting of the 
wind often to all the points of the compass, and 
long, narrow hail-regions often observed. 
The same processes as occur in the gliss of 
water occur, he considers, on a much larger 
eile, in the atmosphere; and owing to tho 
greater elasticity and mobility of the air, as com- 
pared with water, the conditions are, in general, 
much more favourable. There is only required 
a powcrful air-current at a certain height, such 
as may be actually observed, with different direc- 
tions according to the latitude, and can furnish 
abundantly the energy necessary for production 
and maintenance of the whirl. 

“If such a current of a certain breadth and 
depth commences, it produces at its anterior end 
and two sides, in pressing forward, a whirling 
motion in the still air about it. With its ad- 
vance, the whirling movement also advances, 
which is gradually extended downwards, widened 
like a funnel. Only that one of the two whirls 
on the northern hemisphere, whose direction of 
motion 18 opposito to that of the hands of a 
watch, comes to completion; the other, with 
anticyclonic motion, is mostly exhausted before 
reaching the earth’s surface. The former is 
aided in its whirling motion by the difference of 
rotation of the air-masscs at its northern and 
southern sides, due to rotation of the earth, and 
so dependent on the latitnde. The latter is in 
the same measure retarded in its motion. Only 


after the first whirl has reached tho carth's sur- 
face, do the proper phenomena of cyclones begin, 
the spiral motion of air-masses towards tho 
centre, the bending inwards or inclination, 
which must be greater in the part before than in 
that behind, the rise of air in the interior, and 
outflow laterally, and so on. We can, as has 
been said, exactly imitate all these phenomena in 
water. If, e.g., we present some obstacle to a 
moving whirl, by inserting a rod, or by suitable 
movement of the whole Aso, we see distinctly 
the individual spirals bent inwards. If the 
eyclone, then, encounter in its path, an uneqnal 
resistance, through inequalities of the ground or 
unequal distribution of air-pressurc, those loops 
or knots must be formed, which have in fact 
been observed. 

Further, as regards the diminution of air- 
pressure in the interior of cyclones, it is simply a 
result of the mechanical whirling motion of the 
air. Herr Hann and Heir Ferrel are also of 
this opinion. 

Also the gradients increasing from within ont~. 
wards are merely the consequence, and not the . 
cause, of the whirling motion. This is a necesse 
sary result of mechanical laws. (Herr Ferral, 
also holds this view.) The diminution of uir- 
pressure within the cyclone, caused by mechani- 
cal action, has, as a necessary result, a rising of 
the air, and outflow above. 

The whirl, having at first arisan at a height, 
will describe a very nearly circular path. Ero 
this whirl has been propagated as far as tho 
earth’s surface, the air-pressure below must 
necessarily have diminished, and tho air will, 
therefore, by reason of its great mobility and 
elasticity, be pressed upwards and outwards.” 

Several cases of the phenomena (it is repre- 
sented) may occur in nature. If the whirl arise 
at a comparatively small height, tho kinetic 
energy communicated to it abeve is propagated 
downwards with little alteration. This kind of 
whirl occurs especially in hot regions : where, in 
the cyclones, very cold blasts of wind are often 
observed, which can only be the cold air of the 
upper regions carried off by the whirl. Similarly, 
the heavy rain-showers, which nearly always ac- 
company tropical whirls, are to be explained by 
a carrying down of cold air- masses into the lower 
warm moist air. 

A second possible case is that in which the 
whirl originates at a great height, and in its pro- 
pagation downwards widens greatly funnel-wise. 
In this case, the phenomena on the earth's 
surface are very weak and indefinite. 

A third case is that of the extremely flat 
rotatory wind-dises, which have been soveral 
times observed with a ratio of diameter to height 
of 500: 1. Such a flat disc is nothing but a flat 
cone, which is to be regarded as the continuation 
of u whirl produced at a small height by a weak 
current. i 

As regards the paths which storm centres are 
often accustomed to take with grcat regularity, 
the ground of this regularity hes in the upper 
currents, which, so far us is known, keep quite 
determinate paths. To explain that which is 
apparently arbitrary in the direction of the upper 
air currents, we should require to know the heat 
conditions of these strata from the pole to the 
equator (which we do not). The storm-paths 
must, therefore, still have an appearance of 
arbitrary character. 

The second whirl, which is produccd by every 
upper iir-current, the anticyclone, likewise plays 
a role in the atmosphere. In it occurs a slow 
spiral motion of the air downwards; but the in- 
tensity of the motion is, for the reason above: 
given, considerably less than in the cyclone. The 
down-directed motion results in an increase of 
pressure, as that directed upwards within a de- 
pression results in a diminished pressure. Thus, 
the surfaces of level descend, and so form an out- 
flow region for the air flowing off from the 
cyclones above (as has been affirmed for maxima 
of air-pressure). Further, Herr Andries con- 
siders that the air-current of anticvelones di- 
rected outwards next the ground {s produced, at 
least partly, by the suction force of cyclones. 
And, by the way, the word anticyclone first. 
acquires, throngh the view here advocated, its 
true meaning, as the opposite of the cyclonal 
rotations. Besides, it must here be further em- 
phasised, that erery cyclone maist be acrompanied by 
an anticyclone, This is also Herr Ferrel’s view. 
That the anticyclones are not so evident, owing 
to their much less active character, is easily intel- 
ligible. 

If we would, in general traits, sketch for our- 
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selves the movements within the air-ocean, we 
might say: ‘‘ Bosides the regular Trade winds, we 
tind at a height a powerful and extremely rapid 
air motion of goneral easterly direction. These 
two represent the principal movements in hori- 
zontal direction. In the vertical direction, on 
the other hand, we find near each other an up- 
‘ ward motion in cyclones, and a downward in 
anticyclones. Cyclones, tornadoes, and water- 
spouts differ from each other only in size.” 

The above hypothésis of Herr Andries, deve- 
loped from a few simple experiments, essentially 
agrees (it is pointed out in Der Naturforscher) 
with the largely controverted theory of M. Faye 
regarding the origin of cyclones. ‘Ta both it is 
supposed that the whirls arise in the upper strata 
of air, and are propagated downwards—a dif- 
ference between the views only appearing in 
the fact that M. Faye denies the upward motion 
within the cyclone, and (maintaining the circle 
theory) also the spiral motion, whereas Herr 
Andries combines both in his view. Herr Andries 
does not, however, regard the difference between 
the circle theory of M. Faye and his own suppo- 
sition of a spiral motion of the air, as very essen- 
tial. It seems to him possible, that- in the case 
of powerful vortical movements in the Tropics, 
where, in consequence of small diameter and low 
latitude, the influence of the earth's rotation is 
less sensible, the motion of the air may take 
placo in nearly circular paths. It is otherwise, 
howeyer, in high latitudes, where the influence 
of the rotation is so much the stronger becauso 
the cyclones of those latitudes are not so power- 


fully developed ; hence, the constant oval form of |, 


the isobars, and the fully developod spiral 
motion. 


PRACTICAL NOTES ON PLUMBING.— 


By P. J. Davies, H.M.A.S.P., &c. 
(Continued from page 221.) 


Sucker Boxes. 


E have seen how to fix the leathered 
clack to an old-fashioned wood pump, 

but there are others yet to bo scen, as, for ex- 
ample, the wood sucker box, H, Fig. 277. This 


box is firstly leathered in the following manner. 
Cut a piece of leather the shape of EF GH J, 
Fig. 275, then lay it over the holo in tho box, 
and with a scriber or pencil from below, mark the 
leather all round the hole, lift the leather off, and 
prick the centre of the hole; next cut the hole 
for the rivet, but let it fit middling well. Then 
piee the lead clack upon the outside part of the 

cather, and with the rivet through, place tho 
back of the lead clack upon something hard, such 
as an anvil or large stone, and turn the rivet nico 
and true as shown at Fig. 274. Tho rivet, if 
properly turned will expand, and so fit the 
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leather tightly. A. B.—aAfheays put the flesh side 
of the leather downwards to fit over the seating, or 
in other words, with the grain or smooth side up- 


hot; place the sucker box, Fig. 278, upon the 


floor, and hold it there between the feet. Now 
take the sucker hook and screw it into the top of 


wards. All bucket leathers have the flesh side fired | the clack, not too far, but just sufficient to carry 


to rub against the barrel. Having turned the 
rivet, next take a few good clout nails, for 24in. 
and 3in. suckers in. long, and with a fine 
bradawl bore the holes through the leather, but 
not into the wood, then nail the leather on to the 
sucker box, as shown at Fig. 275 and at F, Fig. 
278. 

Towing or Cementing Sucker Boxes. 
Next in order is the fixing the tow round the 
sucker box: this is very simply done, but re- 
quiring great care; it isdone as follows. Take 
a handful of tow, spunyarn, or flax, tho longer 
the better, and bring the ends to pointsas though 
you were going to thread the eye of a needle, 
now wrap it nice and true but tight round the 
centre of the box, as at A, Fig. 278. Let it 


8 
: 
3 


bulge in the centre as shown, and with some fine 
twine tic it round. See that your tow is not 
too large or bulky to enter the pump barrel, nor 


too small so as to render it useless. 


Pump Hooks. 
Now you require a pump hook. This is well 
illustrated at Fig. 279. H is the taper screw for 
screwing into the lead clack, as shown at F, 


Fig. 278. 
sucker hook, the end of which is passed through 
the hole in the sucker box, as when in the act of 
drawing the sucker box. 


ABCEF, Fig. 279, illustrates the 


Fitting or Setting Sucker Boxes. 


Now let us proceed to fix the sucker box into the 
pump barrel as at AE, Fig. 280. First throw a 
pailful of clean water down the pump to wash 
out all grit, &e., from the barrel; then take a 
| small ladleful of mutton suet and make it boiling 


it. Be careful not to lean too much on one side 
with the sucker hook when screwing tho screw 
into the clack, or the box will overturn, and the 
chances are that the point of the screw will break 
or run into your foot. Now take the sucker hook 
and sucker in your left hand, and the hot suet in 
your right hand and pour it over the tow, at the 
same time turning the sucker box round to pre- 
vent the fat running off the tow, but keep the fat 
off the leather and face of the clack. When you 
have poured in as much suet as the hemp will 
absorb, turn the sucker downwards and carefully 
put it into its place, as shown at A, Fig. 280; then 
press it down ; this will prevent the box turning 
round; now quickly unscrew the pump hook, 
pull it out, turn the hook as at A, Fig. 279, and 
with the flab part knock the sucker box down 
with, say, three sharp blows; this will set the 
sucker box, and the pump is ready for the 
putting in of the buckot. 

There are other kinds of sucker boxes (see 
B, A, C, Fig. 280.) B isa brass sucker box with 
lifting spur or bow for the pump hook. Ais 
the same kind of thing, but with different grooves. 


(To be continued.) 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.“ 


By Jons Watson WARMAN. 
Associate of the College of Organists, London. 
FEW words must now be said in criti- 
uuu. cism of the Design: in connection 
therewith first turn back to what was said with 
the preceding one (especially at u, ante, Ist 
paragraph). 

The present Treatment of course secures, as 
before, the CLear Coupler for the Supplementa- 
tion of the Pedale, and it also includes various 
other good points shared in by the first five of 
the Treatments given (sce therefore again with 
regard to these, asat e, ante and on). Of the spe- 
cial Advantages whichthe next preceding Scheme is 
the first to secure (see at r, ante, 14th parag.) the 
present Treatment retains Nos. 1, 2, and 7 in- 
tact; it does not really sacrifice No. 3, because a 
Forking and Notching of the Key-tails is so 
simple an operation (see next parag. but two) ; 
and it enjoys Nos. 5 and 6 in an actually more 
available manner: and the Participation of the 
Swell-Org. Keys in coupling them to the Pedale 
is of course retained by means of the Forking. 
Thus, of these seven advantages possessed by 
the next preceding Treatment, only one, No. 4, is 
really sacrificed in the present Scheme. It is, 
however, well to remind the reader of what has 
been already said (at u, ante) with respect to a 
disadvantage which makes its appearance here for 
the first time; that is to say, the lowcring of tho 
Great-Organ Backfalls to a level with those of 
the Coupler Great-to-Pedale will take up the 
room that has, until now, existed behind the rear 
ends of such Coupling-Backfalls,—so possibly 
rendering the vertical space beneath latter really 
the measure of the only vertical space available 
for the Bellows. Three Adrantages which are 
entirely confined to the present Treatment will 
be found stated at various points now fol- 
lowing. 


In remark upon the preceding paragraph it 
will suffice to observe as follows:—The in- 
creasing of No. 5 (facility in Removal of Swell- 
Org. Keys) is of course of real value; see also 
concerning this at a little on (next g. but 
one). The similar increasing of No. 6 (the 
keeping down of that portion of the Action which 
leads from tho Key-tails) is as manifestly still 
more favourable to the placing of the Claviers in 
a Detached Buffet, while at the same time it 
gives an advantago in Instruments of restricted 
height in which a Whole Roller Board is 
yet demanded beneath both of the Manual 
‘Windchests,—because it is desirable that the 
Squares or Backfalls which act on such Rollers 
shall be placed below oven the lowermost one of the 
latter. e sacrifice of No. 4 (the Removability 
of Great-Organ Keys without any disconnection 
of their Action) is of little moment, because such 
Keys, being the lowermost ones, will obviously 


° All rights reserved. 


Nov. 17, 1882. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 921. 


243 


not require taking out beforo other Keys can be 
got at; and the removalof a Great-Urg. Key, when 
necessary, 18 here very casy, for there is nothing 


buta single Button to be unscrewed, and the Crank- 
1 ve . * * 
ing of the Wire prevents any difficulty in such un- 


screwing; also the replacing of the Key is 


equally free from difficulty, because the Catch- 
Button (sce uu, ante, 4th parag.) renders im- 


possible any slipping away of the Wire out of 


sight or -reach; and yet again, it must be re- 


membered that the said Button may be made to 
partly compensate for its trifling obstructivencss 


by being utilised for the Regulation of its Key 
(see, however, on this point also in next parag. 
but one). The taking up of the space formerly 
existent behind the Man. -to-Ped. Buckfalls is a 
point of somewhat more consequence ; but even 


this is of little real weight, becausc, whenover it 


is inevitable that the Bellows be placed inside 
the Organ proper, they will generally require to 
extend into the space. beneath the Manuals, and 
in such event the lowering of the Man.-to- Pallet 
Backfalls to only the level of the Man.-to-Ped. 


Backfalls, will manifestly not practically limit the 


actual Bellows-space by one iota. 

With respect to the Defects existent in the 
JSoregoing Treatment (sce comm. at s, ante), and 
their retention in or excision from the present 


one, it is to be noted,—that No. 1 (the absence 


of Participation in the Great Organ Keys as 
Coupled to the Pedals) is s 
inevitable whenever the present Clear Coupler is 
secured,—that Nos. 2 and 3 (the hindrances which 
the Stickers of the Swell-Org. Keys present in 
respect of the Removal and the obtaining of Par- 
ticipation of such Keys) are completely got rid of, 
and this without involying extra workinanship,— 
and that No. 4 (the absence of Front Regulation) is 
or may be much mitigated, if not altogether 
removed. 
In Remark upon the preceding, observe as 
follows.—For No. 1, sec, as before (at s, ante, 
2nd parag.) for the two ameliorating circum- 
stances. As regards Nos. 2 and 3, it may be con- 
sidered that the Forking of the Tails of part of a 
sct of Keys, and tho requisite treatment of the 
Square and other Noses entering such Forkings, 
do not, together, involve palpably more work- 
manship than the provision ofa Sticker Register 
for the same number of such Keys. The mitiga- 
tion of No. 4 is brought about in this way :—as 
there must be a Screw-Button on the Great-Org. 
Key-tail (see again vu, ante, 4th parag.), such 
Button can as easily be made a Regulating one 
as not; and as the Swell-Org. Keys are now—- 
through the absence of any Sticker cither between 
or connected with them—so very casy of removal 
in the lump, and the Swell-to-Great Coupler 
also retains its facility in this respect, manifestly 
such Regulation of the Great Manual is rendered 
quite feasible; and this being so, and the said 
Swell-to-Great Coupler remaining also a Front 
Regulating one, it becomes quite admissible to 
complete the Trio by providing the Square-Noses 
of the Swell-Org. Action with Regulating 
Buttons (sce descrip. at 4, ante, 9th paragraph 
—noting the last part of it—and on),—of course 
securing the Participation of the Seel Org.) 
Keys with the Pedals by providing such Keys 
with proper Button Clips (see j, ante). And 
such admissibility is still further increased by the 
fact that although the Swell-Organ Stickers are 
now again dispensed with, yet the Great-Organ 
Stickers are not re-introduced, and, therefore, 
there is nothing to interfere with access to the 
aforesaid Nose-Buttons, and so to tend to still 
further elongate such Noses themselves (sce 
again at «u, ante, 5th ara ; also the width of 
such Clip is not here restricted by its having to be 
contained between two Stickers. It must not, 
however, be forgotten that the employment of 
these Clips—though they will of course be 
applicd only to those Keys which Couple to the 
Pedal-board (sce uu, ante, 3rd parag.)—will 
render the Replacing of the Key-board more 
difficult (see again at j, ante); and for this 
reason, and on account of the slight extra cost 
then involved in the mechanism, the writer does 
not recommend, even in the present ‘Treatment, 
niming at the Front Regulation of either the 
Swell or the Great Manual, unless the adjustment 
of such Keys from the Inside of the Organ be 
found impracticable,—or very difficult. 


At this point sce what was given under the last 
Design (at ¢, ante), with reference to the Part 
Coupler,—all that is there said holding equally 
good in the present case. f 


uuuu. As a Summary of the present Treatment 


e 


as before—of course’ 


we may say that all the Advantages existent in 


the last one are retained here, excepting the Frec- 
dom (of trifling moment) of the Great-Org. 


Keys with their Action, and the securing of u 
little vacant space at the rear of the Backfalls 
of the two Couplers Manuale to Pedale (such space 
being only possibly of any value). And against 
these we have to set the facts that two of the 


said former Advantages are, in the present Treat- 


ment, intensificd, and that, out of four Defects 
existing in the previous Treatment, two are 
now entirely got rid of, one is always partly 
may be almost entirely—nullified, and 


—and 
the remaining one is far more than counter- 


balanced. To all this is to be added the con- 
sidcration that the present Treatment introduces 
viz., that the 
Backfalls of the Great-to-Pedale can be removed 
with increased facility, that the Front Regulation 
of the upper Manual is also rendered easicr, and 
that a larger amount of vertical space is secured 


three entirely new Advantages, 


for a Manual Whole Roller-board. 
For all the foregoing reasons we may confi- 


dently pronounce that the present ‘Treatment 
No. 5} is as simple in its design, as free from 
faults, and embraces as many advontages as is 


possible with any scheme that can be devised ; 
and that consequently, it should unfailingly be, 


by choice, used in all Two-Manual Instruments 
whatever, unless either their Pedal Section is large 


enough in size to be independent of aid from a 


Clear Coupler, or the construction of the Organ 
itself is of such special nature as not to admit of 
the necessary arrangement of the parts,—as in 


the requirements of the Bellows space mentioned. 


The cheapness of the Treatment is insured by its 


simplicity. 


(The serial publication of ‘‘The Organ,” so 


far as its appearance in these pages is concerned, 


is now finished. The author, however, intends 


to issue it in book form, re-cast and re-arranged, 
so soon as circumstances will permit. 


condensed Work on the entire Instrument. ] 


PICTET’S DOMESTIC ICE MACHINE. 
1 improved method of producing ice, which, 

so far as the apparatus shown in principle 
in the annexed illustration is concerned, has been 
patented by M. Raoul Pictet, of Geneva, is 


intended more especially for domestic use, about 
two pounds of ice being produced in ten minutes 
with the minimum of labour and at slight 
The freezing liquid is anhydrous 
sulphurous acid, which rapidly extracts heat from 
surrounding substances as it vaporises. 


expense. 


The 
Treatise, as so published, will be broken into 
separate complete portions, convenient for the 
purchaser; and the first of these will consist of 
matter which will virtually furnish a regular 


The! 


apparatus is composed, as usual, of a freezer, a 
compressing pump, a condenser, anda distributor 
working under the ordinary conditions; but the 
freezer has peculiar arrangements for constantly 
supplying the loss, which however is very slight, 
of volatile liquid, and so the apparatus remains 
ready for work without any fresh supply for a 
long time, say, for example, a year. The freezer 
is represented in the annexed drawing. It con- 
sists of two superposed chambers of which the 
lower is the refrigerator properly so called, 
working between two levels very close together, 
and of which tho upper chamber is the provision 
made for reservo. ‘The refrigerator consists of a 
cylindrical receiver A, within which an annular 
vessel B is formed, and from the sentre thereof 
a column C springs, it communicates with the 
receiver and is swelled out at the top forming an 
enlargement D furnished with stop-cock E 
having a nozzle G. The receiver has on its side 
a small passage F. The apparatus is filled by 
introducing the volatile liquid by the passage G 
to fill the whole interior capacity of the 
refrigerator A to the top of the column C, where 
it is terminated by the stop-cock E; this forms 
the charge of the apparatus. When the dis- 
tributing cock is adjusted, which puts the 
refrigerator in communication with the condenser, 
all the excess of volatile liquid above the orifice 
of the pipe F runs into the condenser to the level 
indicated by the line a a. The liquid evaporating 
from all its free surface, it is necessary to insure 
constant equilibrium between the inclosed part 
of the receiver and tho interior of the column C 
by means of one or more curved tubes of (J form 
as the drawingindicates. The vessel B receives 
three conical annular moulds filled with water to 
be frozen; they fit almost exactly against the 
sides of the vessel which, however, contains, 
as is usual, a small quantity of uncongealable 
liquid, such as glycerine, to insure the inter- 
change of temperuture. When the ice is formed 
the moulds are taken out and treated in the usual 
way to remove the ice. 

The abstraction of heat necessary to freeze the 
water in the moulds corresponds to the evapora- 
tion of a weight of volatile liquid equal to the 
difference between the original level a a and the 
level 6 b to which it descends after the freezing. 
The refrigerator is completely enveloped in a 


wooden case packed with cork dust to insure its 


isolation. Its total capacity for the work pro- 
posed should be 15 litres of volatile liquid, and 
each of the three moulds will contain 330 
grammes of water—say, together, about one kilo- 
gramme. 


SECONDARY 


IMPROVEMENTS IN 
BATTERIE 


T a time when secondary batteries are 

beginning to find their proper level, even 

in the commercial world, students of this branch 

of electricity will read with interest accounts of 

any real improvements which have been made in 
them. 

So long ago as the year 1863, Mr. Fitzgerald 
described tho effect of red- lead in batteries, and 
suggested its use; but little was done with it 
until lately, when the Faure accumulator was 
introduced. Mr. Tribe, who has been engaged 
on a series of elaborate experiments with secondary 
batteries, has taken out a patent, in which he 
claims the employment of a negative plate, com- 
posed of, or consisting of, peroxide of lead, sub- 
stantially as dearie. 

In carrying out the invention he employs a 
negative plate consisting of peroxide of lead in a 
solidified or compressed condition, or in any 
other convenient form, the same being contained 
in a perforated or porous vessel or receptacle, not 
oe a conductor, nor easily acted upon elec- 
trically; or the peroxide of lead may be either 
employed dircct in the condition before mentioned, 
or precipitated peroxide of lead may be deposited 
upon the surface of the peroxide of lead. This 
invention may be carried into effect in the fol- 
lowing manner :— : 

A rectangular frame may be employed, having 
three sides of prepared wood, slate, porcelain, or 
any non-conducting substance not easily acted 
upon by dilute sulphuric acid. The fourth side 
is completed by the employment of a suitable 
conductor projecting out of the liquid, and 
insulated on those parts which are in the liquid, 
and not in contact with the peroxide of lead. 
Into or upon this, or some equivalent form of 
frame, he places peroxide of lead, which, if for 
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example in the form of powder, may be placed 
into or upon the retaining frame, and subjected 
to pressure. The peroxide of lead may be 
employed in a dry or in a moistened condition, 
either with water or with dilute sulphuric acid. 

Or one or other of the non-conducting lead 
compounds—such, for example, as the monoxide 
of lead, or the sulphate, of lead—may be mixed 
with peroxide of lead, and be subjected to pressure 
in the retaining frame, and then be converted 
into peroxide of lead by electrolytic action; or a 
core of compressed peroxide of lead may be fitted 
into the centre of the retaining frame, and covered 
with some suitable lead compound, which may 
be then converted into peroxide of lead by 
clectrolytic action. Tho negative element, when 
prepared, may ve sheathed or inclosed in artificial 
or vegetable parchment, felt, porous earthenware, 
or other equivalent materials. 

- When the negative plates, composed of peroxide 
of lead, are employed in secondary battcri¢s, the 
positive plates er:ployed therewith may be of any 
suitable element, and the oxciting liquids or 
electrolytes may be similar to those now employed 
in secondary batteries. 

Mr. W. B. Brain, of Cinderford, patents a 
method of constructing secondary batteries of a 
thin strip of lead, folded up with a band of 
porous material, cohted on both sides with red- 
lead. The porous material may be asbestos, felt, 
spongy indiarubber, flannel, &c. The lead is 
poured into chambers, bags, or closed envelopes, 
which hold the oxidising and deoxidising agent, 
and holes are punched through from each side 
roughly, the burred edge and the bulging on the 
punched side serving to keep the red-lead within 
the envelope, and in metallic contact with the 
lead walls, which are thus rendered more rigid. 

A greater departure has been made by M. de 
Lalande, who, in conjunction with M. G. 
Chaperon, of the Mines d’Alonso, Spain, has 
patented a new battery, in which oxide of copper 
is the depolarising agent. The negative clement 
is formed of a rod of gas carbon in a porous cell 
packed with pieces of carbons, the interstices 
being filled with oxide of copper. The positive 
element is of zinc, in a solution of caustic soda or 
potash. This arrangement is intended for use as 
a primary battery, but it may be employed as a 
secondary. Mr. Brush, of Cleveland, Ohio, has 
obtaincd an American patent for a secondary 
battery, in which the plates are formed with 
receptacles for the oxide of lead, which is com- 
pressed after filling. 

From these selections it will be understood that 
recent improvements follow rather the endeavour 
to hit upon the best shape to work up the lead and 
its peroxide into convenient forms, than to dis- 
cover other combinations more etlicient and less 
troublesome, if more costly, than the recent 
designs. Meantime, it is worthy of note that in 
several cases the simplo Planté is preferred, 
probably because there are no royalties to pay. 


ANIMAL PARTNERSHIPS. ° 


N intimate connection subsisting between dif- 
A ferent animals is that known as Commen- 
salism ; commensals being creatures which may be 
said to sit at the same table, but which do not prey 
upon one another. Of late yoars naturalists have 
become acquainted with numerous examples of this 
form of animal ership, and in the newly 
issued volume of the! Transactions and Proceed- 
ings of the New Zealand Institute,” a fresh 
instance occurring where they seem to be rarest, 
namely, among the higher animals, is recorded. In 
ono of the Chicken Islands, off the New Zealand 
coast, lately visited, a curious lizard known as the 
tuatara and certain species of petrels were found 
inhabiting the same burrows, apparently on the 
best of terms. In rare cases the burrow, which 
consists of a ge 2 or 3ft. long, ending in a 
chamber 1$ft. long, lft. broad, and Gin. high, is the 
work of the bird; as a rule, however, the lizard is 
the excavator. Each builds its nest on oppo- 
site sides of the chamber, the lizard almost in- 
variably choosing the right, and the petrel the 
lett side. The former sits with its head close to 
the entrance so as to defend it, and if a hand or a 
stick be inserted into the passage, the creature bites 
at it furiously. The Tuatara feeds partly on worms 
aud beetles, and partly on the reinnauts of fishes 
and crustaceans brought to their common table by 
the petrel; both animals being thus benefited by 
the E So much probably cannot be said 
of the prairie dog, whose underground home on the 
plains of North America is frequently shared by the 
rattleanake and the burrowing owl. These were at 
oue tine supposed to form a happy family,” but 
consideruble doubt has been cast on the point by 


treat, Mr. 
fan as quickly as it could. Under an anæsthetic 


have a wider distribution. 
life to the powerful alliances it form. One of its 
fins has been transformed into a sucker, 


huge sea-monster. B 


the discovery of young prairie dogs in the stomach 
of the rattlesnake. In certain parts of South 
America the rabbit-like viscacha has a messmate 
in a little burrowing owl, which is thus saved the 
labour of excavating a home for itself; but in 
Banda Oriental, where the viscacha does not occur, 
the owl has to do its own burrowing. Among in- 
sects a few cases of commensalism aro on record; 
but the first known instance of its occurrence among 
caterpillars was recently recorded by Fritz Miiller. 
He found two caterpillars in B living on the 
leaves of the mulberry. The larger one was pro- 
tected by a covering of long stinging hairs or thorns ; 


and like most caterpillars similarly protected, its 


colouring was exceedingly bright and conspicuous. 


A other—a 1 blackish form sat across the 
ck of its gaudy partner, enjoying the protection. 
afforded to bk : F 


oth by the surrounding stingiug hairs. 
the smaller caterpillar from its re- 
üller found that it made its way back 


On removin 


inistered to it, the larger caterpillar died, and 


its hitherto attached friend was then observed 
to leave it, 
of a living specimen. 
however, that the phenomenon of commensalism 
has been most frequently observed. The remora 
is a feeble tish, little able to make its way alone in 


and to make its way to the back 
It is among marine animals, 


the world of waters, yet there are few fishes which 
It owes its success in 


laced 
right on the top of its head, by means of which it 


attuches itself tirmly to any passing shark, whale, 


or even ship—no doubt taking the latter for some 
these it is transported, 
without further exertion on its part, over great 
distances, meanwhile picking up such food as may 
come in its way. According to Beneden, the 
fishermen of Mozambique make use of the remora 
for fishing purposes. Passing a ring, to which a 
cord is attached, through the tail of the creature, 
they send it in pursuit of any passing fish or 
turtle, and so tenacious is its hold, that the object 
of its attachment is usually secured. Few fishes 
are better fitted to succeed in the struggle for 
existence than the angler or fishing frog, which, 
hiding itself for the most part in the mud of the 
sea-bottom, hangs out its fishing-rod with tempt- 
ing bait, right over its capacious mouth. In the 
branchial sac of this fish, as found in the Mediter- 
ranean, an eel is said to reside, and to share in the 
abundant food supply of the lucky angler. Several 
small fishes have Bee been found habitually to 
lodge in the mouth cavity of a Brazilian catfish, 
sharing such food as the latter may succeed in 
pape: l 
he marine enemies of the smaller fish are 80 
numerous that it is only by retreuting to places in- 
accessible, or at least distasteful, to their foes that 
they have a chance of survival. A favourite shelter 
with many small fishes is the umbrella-like disc of 
the larger sea-jellies, the stinging properties of 
which poby cause them to be avoided by the 
other denizens of the deep. As many as twenty 
fishes have, according to A. Agassiz, been counted 
swimming within the fringed margin of one of 
those pulsating umbrellas. Dr. Collingwood, when 
sailing in the China seas, once observed a large 
number of individuals of the sea-jelly popularly 
known as tho man- of-war,“ each of which had 
beneath its bladder, and protected by its lon 
tentacles, a cluster of about a dozen smal 
fishes. He also observed that while every 
„ man-of-war” had its shoal, the fishes under 
small specimens of this sea-jelly were small, 
while those under larger ones were corre- 
spondingly big. The sume naturalist-traveller 
was among the first to notice the existence of a 
fish-sheltering sea-anemone. He discovered on a 
reef in the neighbourhood of Labuan an anemone 
which, when expanded, measured fully two feet in 
diameter. Over this monster zoophyte there 
hovered a pretty little fish, which, when driven off, 
invariably returned to its former position. Sus- 
ting some connection between fish and anemone, 
e began raking about with a stick in the body of 
the latter, and succeeded in dislodging six similar 
fishes from the body cavity of the zoophyte. From 
the ease with which they allowed themselves to 
be captured, they were evidently unaccustomed 
to swimming far beyond the protection of the 
stinging tentacles of the anemone. The holothu- 
rians, or sen-cucumbers, are another group of 
lowly marine forms which afford shelter to fishes. 
The eel-like fishes forming the genus Fierasfer 
have this habit; but they ure not the only com- 
mensals of those accommodating sea cucumbers. 
Professor Carl Semper, when investigating this 
subject among the Philippine Islands, found 
shrimps and a-crabs as well as the Ficrasfer 
living within the respiratory cavity aud sharing in 
the food supply of a single holothurian. He 
further states that he has seen specimens which, in 
this mutter, bore a considerable resemblauce to an 
hotel with its table d'hote. A co-partnery, profit- 
able to both parties, exists between several species 
of crabs and sea-anemones. In the China seas 
there is a crab which imvariubly has the same 


species of anemone on its back, while the latter. it 
is said, is never seen apart from the crab. By this 
association the normally sedentary anemone become: 
as locomotive as the roving crustacean, while th. 
crab gladly bears the burden for the protection its 
commensal fortress affords. Further, there is the 
hermit crab, which tenants a molluscan shell, but 
which also contrives to have a particular les of 
anemone always attached to its adopted home. 
How friendly the two are was shown by 
Mr. Gosse, for when he removed the ane- 
mone he found that the hermit invariably 
took it up again and held it patiently, in its claws, 
against the shell, for about ten minutes at a time. 
until it had fairly taken hold again. There are 
other two species of crabs noticed lately by Pro- 
fessor Möbius, which have the singular habit ci 
taking a sea-anemonue in each claw and of thus 
anyag them about. With their tentacles ex- 
panded, these zoophytes probably serve to screen 
the crabs from the observation both of their enemies 
and of their prey, just as certain other crustaceans 
cultivate a colony of polyps on their backs with the 
view, or at least with the result, of deceiving the 
creatures for whom they lic in wait. Other in- 
stances might be given, such as that of the little 

ea-crabs found occasionally in mussels and other 

ivalve shells, which, in return for the protection 
afforded by the molluscan shell, gives its host a 
share of the food it captures. These, however, will 
suftice to show how widely prevalent commensalisn 
is throughout the animal kingdom. 


HYDRAULIC MACHINERT.— VIII. 
By Prof. Perry. 
(Concluded from page 223.) 


N commencing the last lecture of the course, Prof. 
Perry stated that it was no part of his objet 
to discuss structural details, but he referred to the 
main features of such hydraulic works as the lifts 
at Seacombe pier on the Mersey, the famous canal 
lift on the river Weaver, the machinery for elevat- 
ing heavy guns, and the hydraulic dock, by means 
of which a vessel can be elevated bodily above the 
surface of the water. He then proceeded to de- 
scribe the principles of transmitting Tal by 
means of water, taking the work of the Hull Hy- 
draulic Company as the example. The idea was 
first mooted by Rae in 1802, but it was not carried 
out until, many years later, Sir W. Armstrong tsok 
it up, and app ied it over considerable areas. Prt. 
Perry thus described the Hull works :— 
Here you seea station whore two centrifugal 
pumps bring water from the river to a tank. Two 
pairs of reciprocating-pumps supply this water to 
un accumulator, at 700lb. per square inch. Th 
rum is ISin. in diameter, stroke 2Uft., total load 3 
tons. A in. cast-iron pipe leads off the pressure- 
water from the accumulator, just as gas is led cf 
from a gas-holder. Any po n living near ths 
line, who wants to work a hoist or crane, to drive 
a water- pressure engine for any purpose, such as 
that of haulage, can get a supply of this pressurt- 
water which will do work for him when he opens 
his tap. And pray remember that every cubic foot 
of water he draws from the main can give up ior 
his benefit 100,800 foot-pounds of work; that 1 
can exert a horse-power for three minutes. Re- 
member, too, that the instant a person closes bis 
tap, that instant he censes to receive power. 
crane or other engine works only when he keeps 
his tap open, and whether he keeps it working 
regularly or intermittently, he wastes no energy. 
and nobody is the loser by his working by fits and 
starts, instead of in a 9 N manner. If he usda 
steam-engine to drive his hoist or other machine 
directly, he would waste a great deal of energy by 
his intermittent action. Each consumer makes s 
yearly payment fora certain specified quantity ot 
pressure-water, and beyond this quantity is charged 
at the rate of 4s. per 1,000 gallous, that is, he te- 
ceives one-horse power for 6d. an hour. 
I have one more fact to put before you. Mr. 
Ellington says, in a paper published last year, thst 
for the cighteen months previously no repairs ha 
been needed in this mile of Gin. pipes, sunk two 
feet below the street, aud meandering in the mit 
confused manner among gas and water mains, wider 
exceptionally unfavourable conditions of snil ane 
traffic. And now, supposing it is casy to get such 
a supply of pressure-water, what, besides cranes, 
hoists, and pressure-engines, can be worked br 
meaus of it? All forging and welding machine. 
which with moulle and dics properly shaped asd 
pressed together with enormous steady fore, sem, 
for objects of settled shapes, to be a very great ime 
rovement on any method of hammening ; stamp: 
ing machines, for all sorts of purposes; bondu 
machines, for joggling and 1 RR ungle- iN us, 
rails, and beams, and for riveting. It is, perhaps 
in looking at the little hydraulic riveter, mto’ 
than in any other example, that you will be rack 
by the simplicity of hydraulic Working. The 
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flexible pipe transmits power more faithfully than 
huge beams and cog-wheels would do. 

l pointed out, in my last lecture, that the total 
weight of water in a tank A, at a short distanco, 
may be made to act like the total weight placed on 
an accumulator. This water flows from A to D, or 
trom D to A, but is nut wasted. E is the accumu- 
lntor-press. The pressure-water is puinped into E 
by means of a portable engine, or by a horse gin, or 
in any other suitable way. The accumulator may 
move about along with the riveter, so long as we 
do not go very far away from the fixcd tank, A, 
aud so long us the pipes, B, are wide, and have 
easy bends. Now you will observe that in no case 
does Mr. Tweddell endeavour to drive lathes or 
planing machines which have pretty regular speeds, 
but vary in the power required. The machines to 
which he applies his hydraulic methods of working 
are very different. A punching, or shearing, or 
stamping, or riveting machine, driven by shafting, 
repeats its stroke at regular intervals, and the 
workman cannot arrest a stroke. He wastes time 
in waiting for a stroke, but when a stroke is being 
made, and he sees that his plate has been wrongly 
placed, or has shifted its position, he must just as 
patiently watch the inevitable completion of the 
stroke. With the hydraulic punchiug-machine, on 
the contrary, the workman can stop the motion at 
any instant, even if the punch has made its mark 
on the surface of the plate. He cau start instantly 
from a condition of rest, he has not to wait till he 
pulls the belt on to the fast pulley, or starts the 
donkey-engine, and he knows that when there is 
no stroke being made, there is no power being 
wasted. Then, aguin, all the shafting and other 
machiuery of a large shop have not to be set in 
motion, or varied in their motion, to punch a 3ths 
of an inch hole. A man wastes just the sume 
energy in punching this one hole as if it were one 
ofa hundred he was punching. Suppose, again, 
that a man carelessley puts a llin. plate under a 
punch arranged fora zths inch plate. The sudden 
blow of an ordinary punching- machine, with its 
tly-wheel, would produce a fracture somewhere. In 
a hydruulic- machine there is a simple stoppage. 
Think, too, of the strength of roof and columus 
needed to carry shafting ; of the trouble in the use 
of overhead cruues when there are many shafts aud 
belts, and, above all, think of the noise, in com- 
parison with the invisibility of pressure mains, and 
the dead silence of hydraulic tools. Observe, too, 
3 these hydraulic machines need but little founda- 

on. 

We are compelled, however, to come to the con- 
clusion that with nearly the same velocities in any 
hydraulic arrangements, we have far more 
frictioual loss when the pressure is great than when 
it is small. If you ask me how I can explain this 
apparent discrepancy from received ideas, I can 
only say that tome the subject is quite chaotic. It 
seems certain that when the flow of water is un- 
steady, there is fur more loss of energy when the 
pressure is great than when it is small. It would 
seem also that, when the fluctuation originates in 
places of higher pressure, there is less loss than 
when it originates in places of lower pressure; for 
a reciprocating pump is always more efhcient 
on high lifts than on low lifts at tho sume 
velocity. 

In the absence of experimental evidence, we can 
only fall buck upon our knowledge of such pressures 
as are common in town water supply, and our 
knowledge of reciprocating pumps, and continue to 
assume that water friction, when the motion is 
steady, is indepeudent of pressure. What is the 
reason why we get such good results in working 
hoists and cranes by water? The water which 
comes along these pipes possesses great pressure 
energy. The more water that flows in these pipes, 
the more less there is in friction; but the power 
sent along depends on two things—the quantity of 
water per secoud, multiplied by its pressure. In- 
crease the pressure then, and send the same amount 
of water; you have the same total loss of energy by 
friction, but you have transmitted much more. 
Suppose Mr. Tweddell can make his joiuts as safe 
from leakage as Armstrong can his, every pound of 
water thut Mr. Tweddell sends, at 1,400 pounds 
pressure, contains 3,400 foot-pounds of energy; 
and every pound of water that Armstrong sends, 
at 750 pounds pressure, contains 1,700 foot-pounds 
of energy. Suppose they send the same quantity 
of water steadily along the same pipes, and that 
Armstroug loses 300 foot-pounds of energy per 
pound of water, then Tweddell loses the same 
amount. That is, the one wastes 18, and the other 
9 per cent. of his total energy in transmission along 
the same pipes. But there is really more than 
twice the efticicucy, for if Tweddell sent only the 
same amount of energy as Armstrong, he would 
use only half as much water, that is, the velocity 
everywhere would be halved, the kinetic energy 
would be quartered, and, as frictional loss in steady 
motion is proportional to the kinctic energy, there 
would be only 75 foot-pounds of loss in friction, 
with the high pressure arrangeme:t, and hence, in- 
stead of 9 per cent., we have only 2} per cent. 
waste. In fact, then, Armstrong would have 
18 per cent., and Tweddell only 24 per cent. of 


waste. Of course, however, Tweddell’s pipes, being 
of the same diameter, would have to be much 
thicker and more costly. 

To take the general case of transmission of power 
by water, Darcy’s experiments tell us that each 


pound of water loses f 25 times its kinetic energy in 


flowing along a straight pipe of diameter d feet, 
length L feet, where , muy be takeu for a new Gin. 
pipe, 0°0058. Or if Q cubic fcet of water flow per 
second, and if P was the original pressure in pounds 
per square inch, then 262 P Q is the horse-power 
which enters the pipe, and 000665 L Q* + dis the 
the power lost on the way. Thus, if E is the horse- 
power enteriug the pipe, the power lost is 


002k E’ 

ones 4 
Hence, taking a Gin. pipe with the pressure of 
700lb. used by Sir Willlum Armstrong, we obtain 
the above results. 

With high pressures, it is possible to transmit an 
enormous amount of horse-power great distances, 
through moderately amall straight pipes, with but 
little loss. Neither mere distance nor cost, then, 
introduces obstacles to the transmission of the 
whole power of Niagara over the United States. It 
is the bends, the shocks, the difficulty of using the 
power when it arrives, by means of quick-moving 
engines—these are the things to fear im such trans- 
mission of energy. 

Remember that we convert our energy at a place, 
A, into pressure energy of water, and this must be 
performed by pumps which move with only a 
moderate speed. If our source of power is a water- 
fall, this works a turbine; the quick-moving turbine 
has to work slow-movjug pumps. Then at the 
distant place, B, to be sure, we receive the water 
with only a small diminution of its pressure energy; 
but you saw that in cranes and hoists, und even in 
those beautifully arranged tools, it was not so 
much economy in use as something else that made 
the use of water so convenient. 

But while I think that general transmission of 
power will in the future be effected electrically, I 
know that for special cases of power transmission 
hydraulic methods have the advantage. I cannot 
imagine pressing machinery worked by ey, 
nor any one of the tools of which I have spoken 
to-night. As I have already hinted, I believe that 
turbines have a great future before them, not in 
opposition to, but in consequence of, electrical 
development. Electricity cannot work canal lifts, 
nor do I see any chance for it in crane work; and 
when certain sanguine electrical people speak of 
electrical methods of working hotel hoists, I feel 
that, if such a useful future is in store for them, 
they must be as the adjuncts of Mr. Ellington's 
hydraulic balance method. Hydraulics will do 
the bulancing, and electricity will , produce the 
motion. 


IRON-MAKING aoe FROM THE 
E. 


PROCESS for making iron direct from the ore 

has been patented by Mr. J. C. Bromfield, 
Hove, Brighton, and is thus described. The iron 
ore and coul are reduced to a powder by a machine 
such as Blake’s crusher after having been calcined 
in ovens above a tank filled with water, into which 
the roasted ore passes direct from the ovens. The 
ore then becomes disintegrated and friable, and 
the cost of reduction is afterwards very small. The 
crushed iron ore and coal dust are then mixed, and 
to them is added carbonate of lime, which is also 
powdered ready for mixing, as well as alumina or 
sand. The proportions of each depend on the 
quality of the material used, and vary according to 
the nature of the iron in the different districts. The 
materials are then passed through a mixing machine 
and brought into a plastic state by the admixture of 
mucilage, obtained from steaming seaweed in a 
close jacketed boiler, the seaweed being afterwards 
submitted to hydraulic pressure. The mucilage 
thus obtained has the effect of cementing the pulver- 
ised materials, which are discharged at the end of 
the cylinder into the hopper of a brick or tile-making 
machine. The compressed materials issue from the 
machine, either as bricks or continuous solid 
cylinders, into trucks or barrows, and are removed 
ut once to the retort, there to be consolidated into 
coke by a process of distillation in a furnace, from 
which the guses are led and disposed of, either for 
lighting purposes or for being burnt as a fuel under 
the furnaces. The retorts are made in two parts: 
the lower, which is used as a cold coke chamber, is 
made of wrought iron; and the upper, which is 
conical in shape, is of fireclay, in combination with 
either carbonate of lime or calcium oxide. The ob- 
ject isto absorb the sulphur given off from the 
material being coked during the process of gas 
distillation. The lime, which should be in a caustic 
state and thoroughly blended with the particles of 
the fuel, should arrest and combine with any 
sulphur which may exist in the incorporated 
materials, whilst acting still more efficiently and 


quickly than it ordinarily does in ferming a flux 
with the intermixed silica. Each block or brick of 
the compound will thus be subjected to cementation 
in a carbonaceous matrix, which is firmly held 
together by those ingredients, which are intended 
to flux the whole mass when the melting zone of 
the furnace is reached. The saving in fuel and the 
increase in the output of each furnace are due to 
the same cause, the greater quickness with which 
the smelting reactions take place, und the much 
lower temperature required. 


DOG FOR MILLING MACHINE. 


R. A. B. LANDIS contributes to the -fmerican 
Machinist the following sketch of a dog for 

use on planer, shaper, or milling machine centres, 
which is mew to him, and is he thinks u very conve- 


— e 


nient tool. The convenient feature is that the same 
distance is always retained from the centre ot the 
work, or mandrel, to the tail of the dog, by means 
of the three set-screws, by which the work isalways 
held central in the dog. The device on a planer 
centre for securing the dog is generally a fixed dis- 
tance from the centre, and with this tool, for the 
different sizes of work, the tail will always come in 
the same place. The bary of the dog, B, is made 
of wrought iron or steel, with three set-screws 
equally divided, and has a lug, of proper distauce 
from the centre to suit the centres 1t may be made 
for, with a hole bored through it of suitable size to 
receive the tail A (which is a piece of turned steel 
flattened on one end). The metal is sawed through 
from this hole to the centre or large hole of the dog, 
and a screw used between the two for the purpose 
of clamping the tail, as will be readily seen by the 
sketch. By this separate or adjustable tail, the 
flat part of it can be turned to suit the clamping 
devico on centre, and can also be made long or 
short, by moving it back and forth, to suit the work. 
Or, if required, two separate tuils can be made— 
one Jong aud one short oue. 


HOW IS MILK MADE?* 
By Dr. G. C. CALDWELL. 


HE essential milk-producing part of the udder 
is made up of a series of ducts or tubes 
brauching out from reservoirs at the heads of the 
teats, joining one another at little sub-reservoirs, 
and separating aud uniting again, till finally they 
end within minute organs called vesicles or follicles. 
Both Dr. Sturtevant, of the New York Experiment 
Station, and Mr. Arnold, have traced these ducts to 
their sources. These follicles are the fountain 
heads whence the milk is collected by the ducts and 
carried through ono reservoir after another to the 
teat. The three essential ingredients of the milk. 
besides the water, are the fat, in the form of minute 
globules, suspended in the liquid: the caseine, partly 
in solution in the water of the milk and partly in 
solid grains suspended in the liquid: and the sugar 
only in solution. Nearly all authorities agree that 
the formation of the milk is attended with a rapid 
yroduction of new cells, very rich in fat, in the fol- 
keles: and the most generally adopted view is that 
these cells drop off, and fall to pieces by what is 
called fatty degeneration, and that their investing 
membranes or cell-walls become dissolved; thus, 
especially, the fat of the milk is produced; and sorne 
think that all the constituents of the milk are really 
nothing but cell ruins, taken up by the water that 
must come directly from the blood even if nothing 
else does, and conveyed away through the ducts and 
reservoirs to the teats. 

But Dr. Sturtevant maintains that the fat- 
globules of the milk are really the cells them- 
selves that are so rapidly multiplied in the fol- 
lices—that each globule began as u bud on a parent 
cell in the follicle, grew and then dropped off, and 
was taken up and washed poe by the water con- 
taining the caseine and the milk-suyvar in solution, 
which has been transuded from the tissues; with 
him Mr. Arnold agrees. This theory requires that 
each milk-globuie shall consist of a membranous 
sac inclosing fat ; but the existence of such a mem- 
brane or envelope around the fat-globule is almost 
universally disbelieved by microscopists, for nearly 
all who have given the subject their careful atten- 


* From the New York Tribune, 
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tion fail to find satisfactory evidence thereof ; it will 
be, therefore, a battle of a few against a multitude 
to establish the fact of such a structure of the milk- 
fat globule ; but in a battle fought with such wen- 
pons the victory is not always with the party that 
Is strongest in numbers. 

Fleischmann, than whom there is no better author- 
itv on matters pertaining to milk, is not entirely 
satisfied with the theory that the milk is made up 
of cell-ruins alone. He shows that if this were sa, 
in the case of a good milch-cow the dry weight of 
cell substance broken down every day would be not 
less than 5˙ pounds, or more than twice the weight 
ot the dry substance of the milk-glands of a well 
developed udder. While allowing that there is 
much strength in the position of those who argue 
for milk production by cell destruction, he claims 
that there must be some secretion, or straining 
through as it were, of a part of the substance of 
the milk, directly from the blood which circulates 
freely and abundantly through the glands. 

But even with this partial acceptance of both 
explanations we are not yet altogether enlightened 
as to the manner in which the milk is produced. 
Unquestionably, however, an important and a 
poculiar work is done in these glinds; there is 
produced that mixture of the three essential 
ingredients of food,the albuminoids, the fat, and the 
carbhydrates, which makes milk the type of a per- 
tect food; and there originate those substances 
peculiar to butter fat, the butyrine and its associ- 
ates, which are not found anywhere else in the 
auinal body: they distinguish this fat in a marked 
manner from any other fat, whether animal or 
vegetable, and enable the chemist to tell with un- 
erring directness whether a sample called butter is 
butter or something else. 


SCIENTIFIC SOCIETIES. 


ROYAL ASTRONOMICAL SOCIETY. 


TAS first meeting after the summer vacation 
was held at the Society’s rooms, Burlington 
House, on Friday, November 10th, at eight o’clock. 
E. J. Stone, Esq., F.R.S., president, in the chair. 

Prof. Pritchard read a paper, entitled On Cer- 
‘tain Deviations from the Law of Apertures in Rela- 
tion to Stellar Photometry, and on the Applicability 
cf a glass wedge to the Determination of the Mag- 
nitudes of Coloured Stars.“ He said: I have been 
engaged for some time in the exami-ation with a 
wedge-photometer of the relative brightness of all 
the naked-eye stars, from the Pole to the Equator, 
down to the tifth magnitude. In the course of this 
research, a doubt arose as to the perfect accuracy 
of the law which expresses the ratio of the amount 
of hght transmitted by varying the apertures of the 
object-glass. Hitherto the perfect accuracy of the 
assumption that the light trausmitted vanes with 
the aperture hus been assumed. I was led to doubt 
the accuracy of the assumed law from a considera- 
tion of the complex construction of the object-glass 
consisting virtually of a series of reversed wedges 
of two different hinds of glass, and of different 
thicknesses. The late Mr. Johnson found, from a 
series of experiments, that one of the halves of his 
heliometer transmitted more light than the other, 
iu the ratio of 1,000 to 924: probably the central 
arts of the Oxford objective are more transparent 
tuan the outer parts. In order to test this it was 
necessary to ascertain, by means of my wedges, 
the relative amount of light transmitted—tirst, by 
the full aperture of tin. ; secondly, by the reduced 
aperture of 2in., and thirdly by the full aperture, 
having a circular patch of 2in. in the centre cut 
out. But instead of having recourse to this pro- 
cess, Which would have required time and many 
observations, I thought it better to examine the 
different parts of my wedge by a method similar to 
that which has been so successfully employed by 
Professor Pickering — namely, by means of a 
double image prism of quartz, and a Nicol 
prism. The wedge was examined at every 
tenth of an inch throughout its extent, aud 
its general uniformity was established to a 
degree which I had hardly ventured to expect. 
Yue conclusion I arrived at was that on the hypo- 
thesis of the practical uniformity of the wedge the 
measures of lighit would not be affected by an error 
greater than f, thof a magnitude. While engaged in 
the foregoing inquiry as to the capacity of the 
wedge as regards the uniformity of its absorption 
of ordinary light, I availed myself of the oppor- 
tunity of examining its eect ou lights of different 
colours. With this view I interposed coloured 
glasses and other coloured media between the 
sources of light and the wedge, und I ascertained 
that within the limits of our unavoidable error, the 
same thickness of wedge practically absorbed the 
same proportion of light, whether its colour was 
red, orange, green, or blue. Auother question 
remaining for consideration is the effect of the 
atmosphere on the light of stars seen at different 
atude 


deseribed several observations he had made. 
Sunday, Sept. 17th, the comet was visible all day, 
and was observed with a Gin. equatorial with a 
power of 
At 4h. 4n. the sun's limb was visible at one 
edge of the field, 
the comet was visible at the same time. 
comet was approaching the sun’s limb very 
rapidly. He kept the sun ut one edge of tbe field, 
and followed the comet right u 
until it came right up to the boiling limb, when he 
lost sight of it suddenly. He thought for a moment 
that he had u glimpse of it three seconds later, but 
afterwards could not detect it; the sun was then 
very low, and the definition bad. 
report stated that on the &th of September the 
comet appeared about as bright as a star of the 
3rd or 4th magnitude, with a tail 2} or 3 degrees 
in length; the breadth of the coma was estimated 
at 40 or 50 seconds of arc; the southern edge of the 
tail was sharply defined, but the northern faded 
away more rapidly. 
simply white. With a power of 60, and the light ot 
the sun screened down with wire guuze screens, 
the amount of false light rather impeded the visi- 
bility of the comet. 


When above 50, the difference in the 
amount of atmospheric absorption is too small to 


be allowed for, but at lower altitudes the effects 
are so variable that sensible errors might easily be 
admitted from that cause. In order to make ob- 
servations in regard to this I intend to go to some 
southern station, probably Cairo, and collect addi- 
tional information. 

Mr. De La Rue asked whether Prof. Pritchard 
had made any experimeuts as to the diminution 
of aperture with reflectors as well as with refrac- 
tors. Mr. Christie asked Professor Pritchard whcther 
he had been able to take into account the different 
size of the diffraction images of stars as scen with a 
lurge aperture and a small, and how that would 
bear on the different ratios of brightness as 
estimated from the different thicknesses of the wedge 
necessary to reduce them to an equality. 

Professor Pritchard: First, with regard to Mr. 
De La Rue’s question, our work has been very 
laborious, and we have not had time to go into the 
question of reflectors as well as refractors. I cannot 
see that any great difference need be expected except 
what may arise from differences of polish of different 
parts of the reflector. It was very probably a 
difference of polish that caused the difference 
between the two halves of Mr. Johnson’s 
heliometer, for the glass of the two halves would 
probably be equally translucent. With regard to 
the Astronomer Royal’s question, we must be 
careful to avoid the use of very small apertures, 
which would cause largely diffused discs. We have 
not experimented with small limiting apertures. 
We occasionally halved the aperture, and went ou 
with the work, without taking the consequent size 
of the diffraction discs into account. I suppose the 
results must be correct, because they agree with the 
measures made by Prot. Pickering, mauy thousand 
miles away. With the help of this method we 
shall get a catalogue of stars which can be depended 
upon to within one-tenth of a magnitude. 

Mr. Knobel read a paper by Mr. Gill,“ On 
Observations of Comets, 1881, II. and III., of 
Wells’s Comet, and of the Great Comet of 1882,“ 
made at the Royal Observatory, Cape of Good 
Hope. Mr. Gill described how he saw the comet 
on returning home from the observatory on the 8th 
of September. The next day it was only necessary 
to hide the sun with the hand, and the comet was 
seen as a sharp and bright object. He secured 
meridian observations of it, as well as observations 
with the great Indian theodolite. On the 17th 
and 18th the nucleus appeared like a star of the 
first magnitude seen in the day time; as secu with 
the telescope, the change in the fomu of the 


nucleus from day to day as it approached the sun 
were very interesting. 


Mr. Finlay, first assistant of the Cape Observatory, 
On 


110 and a neutral - tinted wedye. 


and the silvery light of 


The 


as it approached, 


Mr. Elkin’s 


The comet's light appeared 


Mr. Elkin also watched the comet up to the sun’s 


limb, on the Sunday, and saw it disappear at 
th. 50m. 523., Cupe time. 


The observation was 
made as accurately as the observation of the occul- 


tution of a star of the 4th magnitude can be made 
at the limb of the full moon. 


Before coming up to 
the limb, the nucleus and a small portion of the 


tail which were visible, seemed scarcely inferior in 


brilliancy to the sun’s surface itself. It was not 
possible at the time to say whether the comet was 
passing between the sun and the earth, or behind 
the suu’s limb; but the former has subsequently 
proved to be the case. The comet’s invisibility on 
the sun’s disc would therefore seem to show that 
observations of comets seen as dark bodies on the 
sun’s disc are improbable. 

Mr. Knott asked if there were not observations 
by Mr. Finlay and Mr. Elkin which did not accord 
with Mr. Hjnd's orbit, as deduced from the obser- 
vations made since the perihelion passage. 

The President said: There is another paper by 
Messrs. Finlay and Elkin, which gives un orbit 
which agrees within about five seconds with the 
later observations. This is a quantity which is 
quite within the errors of observation. 

Mr. Penrose sail he had been unable to get 
observations of the comet previous to perihellon 


besides those telegraphed by Mr. Gill. Crull's 
observation was totally discordant with any possible 
orbit deduced from recent observations. He had 
worked out the orbit of this comet graphically, and 
found that there was a difference between the 
observations since perihelion and those made hy 
Messrs. Finlay and Elkin before penhelion, whic 
could not be reconciled without supposing that 
there was a shift of more than a 9915 of degrees 
in the place of the node, which must have occurred 
at about the time of penhelion passage. 

Mr. Ranyard said: It must not be assumed that, 
because this comet was not seen upon the sun's 
disc while it was passing between the earth and the 
sun, that no other comet could be seen under 
similar circumstances. ‘There was an observation 
of Pastorf, in which he drew a nebulous object 
with a bright nucleus upon the disc of the sun, 
which was supposed to be the comet of 1819 seen 
in transit. There were facts which threw doubt 
upon this observation; but the fact that this 
comet had not been seen in transit must not be 
taken as conclusive evidence that Pastorf could 
not have seen such a body. The relative 
brightness of the comet to the sun would no doubt 
depend upon the comet's distance from the sun. 
We had had an instance of a comet which was 
seen asa dark object projected upon the corona of 
1871, and another comet which was seen as a bright 
object with the corona in 1882. We cannot suppose 
that this comet was as hot as the sun, and yet here 
was an instance of a mass of comparatively cool 
vas between us and the sun which did not sensibly 
absorb the light from the hotter background. 

Mr. Brett showed a picture of the comet in which 
the brightness of the further end of the tail de- 
graded very rapidly, showing a sharp-pointed spike 
1 an excrescence on the northern side of the 
tail. 

Mr. Common described upon the black board the 
appearance of the nucleus, as seen in his great 
rtlector. It was at first decidedly elongated, and 
afterwards became double. The southern edge of 
the tail was decidedly brighter and more defined 
than the northern edge. 

The meeting adjourned at ten o'clock. 


PRACTICAL RECIPES. 


Yellow Dye from Poplar Twigs.— The young 
vrowtif of the poplar tree yields a dye which may 
be extracted as follows: The young twigs and 
branches are bruised and boiled for twenty minutes 
with a solution of alum, lib. of wood requiring 
Hb. ofalum, in 3 gallons of water. The solution ts 
filtered hot and allowed to cool, and, after stand- 
ing some time, is again filtered from n resinous 
deposit. On exposure to air and hight it develops 
a rich gold colour, and may be used directly for 
dyeing orange aud yellow shades upon all classes of 
goods. 


Artificial Gems.—The following formula are 
used in Bohemia for making imitations of some of 
the precious stones:—Initation agates.— 10 kilos 
quartz, 17 kilos red-lead, 3'2 kilos potash, 2°2 kilos 
borax, O'] kilo arsenic. The quantity of chloride 
of gold added is equal to that obtained from 0-4 of 
a ducat. Agate gluss.—10 parts of broken glass is 
melted, and to it are added 0°15 part suboxide of 
copper, the same quantity of the oxides of chromium 
and of manganese, 0°02 part each of oxide of cobalt 
und nitrate of silver, 0°01 oxide of uranium 0-4 red 
argols, 0°3 part bone-meal. Each oxide is added 
alone and at intervals of ten miuttes. After heat- 
for an hour, O3 or 04 part of tine soot is put in. 
Red Marble.—s0 parts of sand, 40 of potash, 10 
of lime, 2 of table salt, 1 of saltpetre, and O'l of 
arsenic. The mixture is melted, and then 25 parts 
of suboxide of copper and 1 part of saltpetre mixed 
in. Artificial turquoises are made in Paris and 
Vienna from phosphate of alumiua and phosphate 
of copper muxed together and subjected to hy- 
draulic pressure. Even inchemieal composition it 
resembles the natural mineral, which is a hydrated 
phosphate of alumina with 2 per cent. of oxide of 
copper. 


A New Vegetable Styptic.—A recent number 
of the Neue Free Presse states that during the 
French expedition to Mexicoa plant was discovered, 
called by the natives by a name which may be 
rendered as ‘‘Fowlwort’’ (Trudescantia erecta, 
Jacq.), Which has the property, when chewed or 
crushed, of stopping any hæmorrhage. A specimen 

lanted in 1867 by the discoverer, in his garden at 
e has not only flourished, but flowered 
and fruited, without having its peculiar properties 
as yet appreciably diminished. Although no exotic, 
or remarkable for particular beauty of bloom, it, 
nevertheless, deserves a wider extension on account 
of its valuable properties, especially as its acclima- 
tisation may be regarded as having been fully 
established. Its action exceeds that of all styptica 
as vet known, as, for example, perchlonde of iron, 
and it can, moreover, be very cheaply procured. 


Noy. 17, 1882. 
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SCIENTIFIC NEWS. 
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PII anniversary meeting of the Royal Society 

will bo held on Nov. 30, when the medals 
for the year will be presented as follows :—The 
Copley to Prof. Cayley, F. R. S., for his numerous 
researches in pure mathematics ; the Rumford to 
Capt. Abney, F.R.S., for his photographie 
researches, and his discovery of the method of 
photographing the less refrangible part of the 
spectrum, especially the infra-red region: a 
Koval medal to Prof. W. H. Flower, F.R.S., for 
his valuable contributions to morphology and 
anthropology ; a Royal medal to Lord Rayleigh, 
FRS., for his papers in mathematical and ex- 
perimental physics; the Davy Medal (in dupli- 
cate) to D. Mendelejett and Lothar Meyer, for 
their discovery of the periodie relations of the 
atomie weights. At the same mecting the 
council and officers will be elected. The follow- 
ing is the list proposed :—President, W. Spottis- 
woode; Treasurer, Dr. J. Evans; Secretaries, 
Profs. G. G. Stokes and M. Foster; Foreign 
Secretary, Prof. A. W. Williamson; other mem- 
bers of council, Prof. W. Grylls Adams, J. Ball, 
Dr. T. L. Brunton, Prof. H. Debus, F. Galton, 
Prof. O, IIenrici, Prof. T. II. Huxley, Prof. E. 
Rav Iankester. Prof. J. Lister, Prof. J. 
Prestwich, Prof. O. Reynolds, Prof. II. E. 
Roscoe, the Marquis of Salisbury, O. Salvin, W. 
W. Smyth, and E. J. Stone. 


Dr. Oppenheim, of Berlin, has computed an 
orbit of the small comet discovered by Dr. 
Schmidt, of Athens. He gives the date of peri- 
helion passive as Sept. 24, near midnight. Some 
clements present a similarity to those of the 
Great Comet, but considerable difference is found 
in others, so that the direct connection of the two 
comets is at least doubtful. 


The steamer Neptune, carrying supplies for the 
Arctic observing station at Lady Franklin Bay, 
has returned, having failed to reach a higher 
latitude than 79° 20 N. On the 24th of July 
Was beset with ice, and a few days later 
found an unbroken ice barrier extending across 
Smith Sound. On the 9th of August the vessel 
was beset with heavy ice, and narrowly escaped 
the fate of the Kaw, By the 25th of that month 
there were already signs of approaching winter. 
anl on the 4th of September, new ice having 
formed, the ship's head was turned southwards, 
the stores and beats being landed on Cape Sabine 
and Lyteliten Island, about three degrees south of 
Lady Franklin bay. 


shies 


The various offices, the encine-reom, and part 
of the works of the Amsterdam Gas Company are 
uminated by Maxim ineandcscent lamps, the 
dynamo being driven bya gas-engine. A battery 
of 30 Plinté accumulators is interposed between 
the machine and the lamps, for the purpose of 
obtaining steadiness: and it is found that it is 
Capable of supplying the current required during 
the nicht when the engine is stopped. ö 


M. Marcel Deprez’s statements as to the energy 
transmitted by electricity over an ordinary tele- 
graph wire between Miesbach and Munich are 
criticised by MI. Hospitalier and others. M. 
Deprez ekumed a return of 60 per cent.: but such 
result is found to be impossible under the most 
favourable conditions as to insulation. M. Deprez 
calenlates that the return is equal to the ratio of 
the speed, where the dynamo machines are exactly 
zilike. M. Cabanelas has recently presented to 
the Acaduny of Sciences, of Varis, a paper, in 
which he holds that “in the transmission of 
mechanical energy by means of two identical 
dynamo-electnic machines, the ratio of the speeds 
does not express the valne of the return. The 
return is equal to the product of the ratio of the 
speeds into the ratio of the fields -a theory 
which tends to show that only 20 per cent., instead 
of 69, Was returned in the experiments of M. 
Marcel Deprez. 

In Lowell, Mass., there isa telephone for every 
62 inhabitants, although the population numbers 
some 20,000 mill-hands, In Portland, Maine, 
there is a telephone for every 50 inhabitants. The 
telephones do as much business as the telegraph 
lines between those cities, and yet the telegraph 
company does 50 per cent. more business than it 
did two veurs agu. 

Mr. Stroudley proposes to work signal and 
point levers by means of compressed air, the ob- 
ject being to relieve the men of the heavy labonr 
now required, when signals and points are at a 


‘insurmountable dithenltics in the way of a reform 


sortium or company, with a view to promoting 
the application of electricity to practical require- 
ments. It is presided over by Herr v. Maffei. 
In the first place, where the introduction of 
clectro-techni¢al methods is regarded as possible, 
the company will offer a helping hand either by 
directly undertaking to work out the problem 
proposed, or by initiative inquiry into the utilisa- 
tion of coal-beds, water-power, &., for electro- 
technical purposes. Next, assuming necessary 


distance. As the invention received only provi- 
sional protection, there are presumably some 


which would be gladly welcomed. 

Mr. J. Morris. of Uddingston, has patented a 
method of obtaining aluminium. Alumina and 
carbon, or carbonneccous substances, are submitted 
to a temperature of ignition in a close vessel, and 
subjected to the action of carbome acid. Car- 
bonic oxide is produced, and the alumina is 


reduced in whole or in part to nluminium. 
specification (No. 1058. 1882), was“ out of print“ 
soon after it was published, and has not yet been 
reprinted, 

At a recent mecting of the Manchester Geolo- 
gical Society, Mr. Joseph Thompson described an 
ingenious arrangement for indicating on the sur- 
face the quantity of air passing through a mine. 
It is an adaptation of the Robinson cup anemo- 
meter, which by an electric contact arrangement 
would indicate a revolution by the blow of a little 
dead-beat hammer on the glass or porcelain dial 
in the office. Counting the beats in, say, 30 
seconds, the manager would readily calculate the 
volume of air passing through the working in 
which the instrument was placed. 

A system of transmitting energy by means of 
wir is, according to the Tunes, about to be tried in 
Paris. There is a central station with engines 
keeping in the system of pipes a vacuum of about 
22in. of mercury, and in the houses of the sub- 
seribers are ‘t rarctled air motors,“ by M. Tatin, 
which are arranged to work at an average speed, 
so that there will be an easy method of charging 
subscribers for their consumption of power. 
Apparently this method of transmitting © force ” 
is to be applied over a distance of 600 metres. 


A lichtning-conductor of very faulty nature 
may sowelones protect a building. Such a case 
lately oceurred (M. Hirn Sys) at Colmar; a thin 
iron rod about 26ft. long had a conical brass 
point serewed on the top, and was connected 
below by means of a serics of pieces of thin wire, 
having terminal eves, with a block of iron 
‘about 20in. long) in the ground. In a violent 
thunderstorm the brass point was fused, but the 
current seems to have nowhere left the conductor. 
The mere fact of a lightning discharge on the 
point of a conductor is proof (M. Hirn insists) 
of vicious construction, During more than 40 
vears’ observation he has never seen lightning 
strike one of the 40 or 50 lightning rods on the 
factories of Logelbach. Yet, during a thun- 
derstorm, these rods are in active operation. 


Through wires, led round iron bars, from 
the conductors uninterrupted magnetising 


currents flowed, M. Hirn fonnd, nearly always, 
on passage of a thunderstorm. He was even 
so bold as to separate a conductor with a 
fine piece of caoutchoue, and cunnect the ends 
means of thin copper wire to a current- 
electrometer, The needle generally oscillated in 
a thunderstorm, and the bar in the helix was 
strongly magnetised ; but the copper wire was 
never fused. 

Abbé Gras has sent the editor of Zes Mondes an 
account of a grey parrot of remarkable intelli- 
gence, Which he got from the Gaboon four vears 
aro, It was extremely wild and timid at first. 
e Coco-Gris”” (as he is called) has now more than 
fifty phrases at his command, which he gives per- 
fectly; and he sings and whistles many airs. His 
remarks are strikingly apropos, When going to 
his cage, he says (in French, of course), “ We'll 
go to the cage.” When he swings: “ Coco-Gnis 
is swinging.” When Cocotte (a green Brazilian 
hen-parrot given him for companion), screams, 
he says: „Come, Cocotte, you must not seream ; 
sing.” If she sings: ‘ You sing well, very 
well, indeed.” On asking * Who sings?“ the 
reply is, It is Cocotte.” If Cocotte goes into 
the cupboard, Coco leans forwards, and says: 
e What are you doing there, Cocotte? When 
the Abbé speaks somewhat londly to his servant, 
Coco breaks in: How—what—don't you under- 
stand??? Coco was lately taken on a railway 
journey, and after some hours’ silence, came out 
of his cage, and asked, in a frightened way, 
“ What have they done’’? He repeated this 
several times, and said hardly anything else. At 
the end of the journey, he was reproached for 
not eating; but said: “ I was not hungry.” 
Other examples are given. The Abbé says he can 
produce numerous witnesses to the truth of his 
acconnt. 

Once result of the Munich Electrical Exhibi- 
tion has been the formation of a (so-called) Con- 


The 


help to be given by the State, by cities, societies, 
and scientific corporations, itis proposed to found 
an kleclvo-Trcehnical Bherperimental Station for 
Bararia, the object of which will be to give 
authorities and private persons contemplating 
clectro-technical arrangements, opportunity of 
informing themselves as to the questions involved, 
and different systems, on the basis of impartial 
experiments, and of obtaining a satisfactory idea 
ax to cost and feasibility of arrangements proposed. 
Opportunity will also be given for testing new 
machines and apparatus, 


A movement is in progress on the Continent 
towards an international agreement as to the 
colouring matter that should be allowed for toys. 
The President of the syndical chamber of toy 
manufacturers in Paris lately invited delegates 
from Germany and Austria to a conference at 
Strassburg on the subject. A preliminary con- 
ference of Germans was held, as to what they 
should propose ; and it was agreed to aim at an 
alteration (both on the German and the French 
side) of laws as to colouring matters that were 
mere stringent than the corresponding laws of 
neighbouring countries. From this point of 
view, it was thought zinc-white should be more 
freely allowed in Germany as a water or dis- 
temper colours--viz., where the proportion of zinc 
oxide or sulphide did not exceed 20 per cent. 
Further, arsenic or tin, as an impurity of colour- 
ing matters, should be unpermissible, only where 
exceeding a certain percentage (to be deter- 
mined). France should in future allow the uso 
of cinnabar unconditionally, and that of chrome- 
yellow under conditions, and the mode of treat- 
ment at the hand of French experts, of German 
wares imported into France, should be thoroughly 
rectified. , 

The reckless hydraulic mining carried on in 
California, resulting in the obstruction of channels 
of navigable streams, and the laying waste of 
farm lands, is become a serious evil, the repres- 
sion of which is demanded. The general method 
of operation is to collect a mountain stream in an 
iron pipe and carry it to some place where it can 
be directed through a movable nozzle against a 
gravel bank. The hydrostatic pressure often 
gives immense force to the stream, tearing away 
the bank rapidly: the heavy particles of gold 
fall into receptacles prepared foy them, while the 
lighter debris is carried down into the nearest 
watercourse, and so to the rivers. It is esti- 
mated that one hundred thousand acres of the 
finest land in the State have been covered with 
gravel and ruined. As the product of these 
fields, if kept in order, would probably be worth 
a hundred dollars an acre every year, clear of all 
expenses except ground-rent, the annual value in 
perpetuity of the land so destroyed would be ten 
million dollars, and the State, through its 
citizens, would be so much richer. It can be 
easily shown that the hydraulic mines have been 
worked at a manifest loss to the community. 


At an agricultural gathering recently held at 
Lundenburg, in Germany, some interesting ex- 
periments have been made in the use of electricity 
instead of steam for the threshing of wheat. MM. 
Piette and Krizik lit up electrically the space 
reserved for machines, and at the same time 
utilised the current to drive an ordinary thresh- 
ing-machine. ‘The cylinder of this machine 
attained a speed of 1,400 turns a minute. 


The town of Besancon (Doubs) is the centre, 
it is known, of the watch and clockmaking 
industry in France. It furnishes, indeed, every 
year, more than three-fourths of the total 
number of watches supplied to the French 
market. Notwithstanding trade depression, this 
industry meintains all its vitality. From Jan. 
l to September 30, this year, there were sub- 
mitted for warranty in Besancon, 358, 816 
watches, F which 124,476 were gold. This shows 
an increase of 38,548 watches on the correspond- 
period of 1881. The fiscal duties, during the 
period referred to, have exceeded 740,000 francs. 


While ammonia exists in but very small pro- 
portions in the air, it plays an important part in 
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the growth of plants. M. Schlocsing has shown LETTERS TO THE EDITOR. 


that it is carried down by rains, &., absorbed 

by humus, and even directly fixed by the organs evi 
of plants. The sca is a great reservoir, which 
restores to the air the ammonia it has received 
fre in continenits. MM. Muntz and Aubin lately 
measured, during a weck in August, the amount 
of ammonia in the air at a great height—viz., 
that of the Pic du Midi, 2,877m. above the sea. 
The numbers obtained do not differ sensibly from 
those got on low ground. The general average 
was 1°35 milligrammes per 100 cubic metres of 
air. The authors also examined meteoric waters 
for ammonia—viz., 13 rains, 7 snows, and 5 
mists. The figures obtained were considerably 
less than those of M. Boussingault for the lower 
strata of the atmosphere. In the case of rain, 
this is attributed to the rarefaction of the air, 
and so of the ammonia, and to the absence of 
nitrate of ammonia in the air-layers traversed. 
The snow was nearly always dry and incapable 


so-called ‘‘Sword-Handle of Perseus,“ and then 
becoming fainter, spreads out over Cassiopeia, 
widening (and brightening aguin) as it approuches 
Cygnus. 
: have not yet seen Professor Holden’s Mono- 
ph on the Central Parts of the Nebula in 
Orion,” referred to by Mr. Brashear in letter 20625 
(p. 139). When—or if—I do, I shall be very glad 
to adopt his suggestion, and give a short restii: 
of its contents in these columns. 

The difficulty of M. I. C. E.“ (query 48463, 
p. 215)—perhaps he will forgive me for saying— 
really seems wholly of his own creation. Does he 
not see that the flatter any part of the earth is the 
larger the circle is of which it forms an arc? A 
plumb line does not point to the centre of the earth 
at all parts of her surface ; but 18 really perpen- 
dicular to the tangent to the elliptical outline of 
our globe at the point immediately beneath it: or, 
as it is said, is normal to the curve at this point. 
A very exaggerated figure may render this clearer. 


We do not hold ourselves responsible for the opinions os 
our correspondents, The Editor respectfully requests that all 
communications should be drawn up us briefly as possible.) 


All communications should be addressed to the EDITOR of 
the Exciisu Mecuanic, 81, Tavistuck-street, Covent-garden, 
W.C. 

All Cheques and Post-office Orders to be made payalle to 
J. PASSMORE EDWARDA. 


„% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the paye oa 
which it appears, 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountuin, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—BMontaigne’s Essays. 


of condensing ammonia which is in tension (snow 
on the low ground is generally moist). The 
mists had not had time to condense much am- 
monia by successive condensations. 


M. Virlet d’Aoust mentions, in a note to the 
Paris Academy, that in 1830, when cruising in a 
cutter among the islands of Greece, an ineffectual 
_ attempt was made to land on the harbourless 
coast of Samothrace in stormy weather. The 
voyago was continued to Thasos, and there the 
captain took ina supply of oil, with which, on 
returning to Samothrace, a ‘sea of oil,“ as the 
sailors called it, was produced, whereupon a 
landing was effected with case and safety. The 
author also gives an observation he made in 
Central America, in 1852; petroleum arose in 
the bed of a Mexican river when a neighbouring 
volcano was in action, and had a talming effect 
on the bay of the Atlantic into which the river 
entered. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Railway Signals with Automatic Action. 
— The Chemin de Fer de Lyon is at present trying 
a hydrodynamic apparatus, devised for«utomatic 
working of fixed and detonating signals, ‘This is 
placed on the line, und consists of two pedals sup- 
ported by solid springs on the top of two piston 
rods working in cylinders which contain glycerine, 
and communicate with each other by valves. When 
a train passes, it produces on these pedals at the 
vide of the rail, a movement like that of a balance 
secking the position of equilibrium. It is the last 
wheel of the train that causes the signalling action ; 
impressing the second pedal, which it touches, it 
drives the liquid into the other cylinder, and the 
piston in that being comnuected by a jointed rod 
with a disc or with a detonating signal, the latter 
is affected. In the case of detonating signals the 
inventor provides a sort of toothed wheel carrying 
vD of them. The signals, which have central per- 
cussion, are replaced automatically by a simple 
mechauical arrangement. 


A Double Human Monster.—M. Paul Bert 
has lately sent the cditor of La Nature, from 
Geneva, two photographs of a human monster 
exhibited there, living und aged five years, having 
teen born at Turin in 1877. It has two 
teads, four arms, and two chests, but one abdomen 
aud pelvis, and two legs; that is, it is double above 
the middle cf the body. The fusion of the two 
bodies begins at the sixth rib. From due examina- 
tion and from what has been observed in previous 
monsters of the kind (they were named Nipodhyme 
by Isidore Geoffroy St. Hilaire), it may be atlirmed 
that there are four lungs, two hearts, and two 
stomachs; the small intestine is double ut it com- 
mencement, but in great part simple. There are 
really two individuals. The right leg obeys only 
the right individual, who alone feels pinching of it; 
aud similarly with the left. The sensibility of each 
half of the body is in exclusive rapport with the 
head of the same side. The two individuals were 
buptis:d doubly under the name of Jean and 
J. cques. They are equally developed from physical 
pa of view (excepta slight club foot on Jacques’s 
eg), and intellectually theyare muchahke. Their 
intelligence is normal; they reply to questions of 
visitors, in French, Italian, and German. They 
sem gentle and amiable, also lively, often playing 
together while lving on cushions, or on the kuces 
ef their reputed rather. It is said they have never 
teen ul. It has been shown, in the case of other 
ue monsters that one may have an inflammatory 
fever, while the other coutinued well: but the 
Eke would not occur with infections disense or 
poisoning. Several ces of these Xiphodyme 
monsters have tein recorded in history; but very 
tew have ved. 


FLAMMARION’S STAR MAGNITUDES 


— — N 


—OCCULTATION OF e ARIETIS—THE 
MILKY WAY IN CASSIOPEIA—THE 
GREAT NEBULA IN ORION—MEA- 
SUREMENT OF A DEGREE ON THE 
EARTH’S SURFACE—THE CHICAGO 
ASTRONOMICAL SOCIETY; AND THE 
DEARBORN OBSERVATORY—PHYSI- 
CAL OBSERVATIONS OF JUPITER 
AT CHICAGO AND O’GYALLA—AME- 
RICAN INSTRUCTIONS FOR OBSERV- 
ING THE TRANSIT OF VENUS—A 
„ PERSONALLY-CONDUCTED ” TRAN- 
SIT PARTY—A NEW AND SIMPLE 
STAR-FINDER—THE GREAT COMET— 
RAIN -GAUGE—ANNALS OF THEHAR- 
VARD COLLEGE OBSERVATORY. 


Let N.E.S.W. represent a section of the Earth. 


N.S. its polar axis, and E.W. the Equator. A 
20724.|—In redemption, of my promise to glance will show that if we had to describe this 
“ Draco’ 159), I append, in a| with compasses, the arc E. N. W. must be desen bed 


(letter 20635, p. 
tabular form, the marek of the stars as given 
in Flammarion’s ‘‘ Les Etoiles, for which he asked 
(in query 48169), on p. 123 :— 


to a considerably longer radius than the are X. E.., 
the latter being visibly a portion of a much smaller 
circle than the former. Evidently. then, as every 
circle, great or small, is divided into 360 parts or 


a Ophin S meee ee : aoe degrecs, we must travel for a longer distance over 
F 4˙1 1 the arc of the larger circle before two plumb bues 
V 4-9 24 7 are inclined 1° to each other, than wo must ovel 
e Aquile... o... 4] 8 ie the latter. It is bysuch deviation of the plum- 
B Aquarii 2-6 . : line—or its equivalent—that geographical latituúes 
č Aquarii ........ 3.5 5 are measured. Uceasionally, for purely astr- 
a Delphini 3-7 S ” nemical purposes, the geocentric latitude of a place 
B Delphini 3˙3 $ Ki is required, and tubles are given in works on 
0 Pegasi e.e... 36 . 23 practical astronomy for the necessary reduction. 
56 Pegasi 5-0 z Fhe angle made by a poa with the Earth's 
6 Arial guli . Not given .. = radius produced, is called the angle of the vertical, 
1 Cephei a 3˙9 i isi anda glance zt the figure will show that, save at the 
t Cephei „„ 4-0 = a Poles or on the Equator, the plumb-line continued 
x Cephei e AD = a downwards will not point to the centre of figure 
WIC AL, oe see 20 oe 3 of the Earth, nor conscquently coincide with a ter- 
Bo tis en : ' i " ; l 3-6 23 restrial radius. . 
Bobtis „ . w The Annual Report of the Chicago Astro 
PII a nomical Society, accompanied by that or te 
6 Urew M: 5 ies ” Director of the Dearborn Observatory, oute 
Urs Mae 5 : " more shows what really admirable work his 
%% ‘ ” been performed in that monument of juai 
o l 55 e 1 a cious private munificence. In addition to the 
6 Draconis yee sie X 4 Sh ” ordinary meridian observations made with the 
e 0 * x Repsol circle for the antomatic distribution of 
m Draconis veneer 51 a z time-signals, the great 18°5in. Clark Equatoreal has 
5 Bien n 100 7? been industriously employed in the observation of 
X Dracom A 5˙3 a 7? various celestial phenomena ; the following objecte 
F VVV having been specially studied: (1) the Great Comet 
* Argelander classes /3 Triauguli as a ord mag. | of 1881: (2) the planet Jupiter; (3) the Satellites 


star. of Uranus; and (4) difficult double stara. The main 
interest of these observations centres in the exhans- 
tive examination of the physical details visible 
upon Jupiter, which ae by far the larger part 
of the report, and is illustrated by ten large 
sketches of the planet in ditferent stages of rota- 
tion. Discarding eve-estimations as untrustworthy. 
micrometrical measurements were invariably em- 
ployed, with the most valuable results. It is note- 
worthy that the periods of rotation of the planet. 
derived from observations of the great red spot, aie 
from those of well marked white and dark spots, 
differed perceptibly inter se. The red spot. as lg 
served between Sept. 25, 1879, and March 34 
1882, gave a mean period of Oh. 5am. sade. II. 
however, the mean rotation period deduced from 
the observations of 1879 and 1880 be compare 

with the more recent ones, the rotation penet © 

Jupiter would seem to have increased some d sa 
since 1879; or, to put it another way, the great sp 
must have drifted 40,000 miles in longitude in W“ 
years, showing conclusively that it a 
no part of the solid body of the planet, 2 

asserted by some astronomers. The ap) T=" 
mate rotation-period deduced from un 8 
torial white spot was Oh. 50m. PSs, . J 

on. With reference to this, Profesor Houg 
remarks, ‘ From what has already been said, 50 


On reference now to my observatory book, it 
appears that I did not observe the occultation of 
e Arietis on the evening of January 20th, 1880. of 
which H. S.” speaks in letter 20615 (p. 135). 
Why, at this lapse of time, it would be difficult to 
say. I find, by the way, a note appended to the 
record of my observations of Klein's New Lunar 
Crater (7) near Hyginus, on the preceding night 
(that of Jannary 19th in that year) these words : 
“T cannot draw this region this evening as, owing 
to the intense frost, the Equatoreal clock will not 
drive it.” If a similar condition of things obtained 
on the 20th, this—orcloud—inay have had something 
to do with my failure to see the occultation re- 
ferred to. 

The charming weather with which we have been 
blessed (or cursed) since the appearance of query 
48257 (p. 146) has effectually precluded me from ex- 
amining the region about Cassiopeia until the night 
before last (that of the Sth). Ido not know what maps 
4% Draco“ has been comparing ; but I may say that 
Map I. of Proctor's large * Star Atlas ” represents 
the course and contiguration of the Milky Way in 
this part of the sky with considerable accuracy. As 
I see it, it involves a, /. y, and F, but does not 
quite extend to F Cassioprise ; passing just south of 
that star. It is very narrow and bright about the 
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will infer that the true rotatjon period of the planet wut to incline the axis so that it shall be parallel to 


Jupiter is yet unknown. It is possible, however, 
that the rotation of the surface varies with the 
Jutitude in a manner analogous to that of the sun's 
surface.“ I need searcely point out what strong 
confirmation this affords 95 the views long since 
expressed by Mr. Proctor as to the condition of this 
(nant Planet. The copious descriptive and tabular 
details in connection with the observations of 
Jupiter are illustrated by 12 lurge hthographed 
facsimiles of drawings made at the telescope, 
drawings whose truthfuluess must at once strike 
every observer familiar with the splendid object 
they represent. The volume also contains photo- 
lithographs of the Dearborn Observatory and of 
the Great Equatoreal; and a description nud 
engraving of the observing chair in use, which is 
uppended, is substantially a reproduction of the 
article aud illustration which appeared in Vol. 
XXXIII., p. 155, of the EXOLISII MECHANIC. 

Apropos of Jupiter, by the way, I may mention 
that the part just issued of the observations made 
at the well-known Observatory of Dr. Von 
Konkoly, at O’Gyalla, in Hungary, contains 
numerous drawings of the planet made during the 
Opposition of 1881, with accompanying descriptions. 

our views of the planet Mars, taken during the 
sauc year, are also given; as are delineations of 
the Great Comet of last year, and of its spectro- 
scopic aspect. Sunspots also appear to have been 
sedulously observed, Ke. Here is another notable 
instance, Which Mr. Mundella might study with ad- 
vantage, of the admirable work which is being done 
by 3 enterprise. 

With the neur appronch of the Transit of Venus 
comes the volume of instructions prepared by tlie 
American Commission for the observing parties 
belonging to their own nation; instructious which 
may be read with protit by every one who purposes 
to view this (so fur as living men are concerned) 
unique phenomenon. It would seem that the 
photohelographic method employed in 1874 is to 
be again used by our American confrères; a cir- 
cumstance on which they may well be ccngratu- 
lated, inasmuch us it wus reully the only scientitic 
applicution of photography (suve that of the present 
Earl Crawford) to the determination of the Solar 
Parallax that was made at all. The dismal and 
hopeless fiasco of our own Government photo- 
graphic arrangements must be fresh in the 
memory of all my brother-renders. Eye-observa- 
tious, however, will be simultaucously made, and 
the directions and cautions to those who propose so 
to view the Transit, render the work before me so 
really valuable to the intending observer. The 
elaborate description of the phenomena of 
contacts and of precisely what the observer has to 
look for and note, must be read in its entirety to be 
appreciated. I think that this might advantage- 
ously be reproduced in the form of a little 
pamphlet. The directions for obtuining the time, 
determining the geographical co-ordinates of the 
stations, &c., excellent as they are, are less needful 
to be reproduced: inasmuch as all working 
astronomers are more or less familiar with them. 
Whether e ukin to this most indispensable 
volume has been issued by the British authorities I 
do not know. If it has, I have not been fortunate 
enough to see it. 

Talking of the Transit of Venus, I was amused 
to receive a circular intimating that a well-known 
tirm of tourist agents are organising personally- 
‘conducted parties to proceed to Southern Europe to 
view this phenomenon! Welcoming heartily any- 
thing which tends to stimulate or extend a popular 
taste for science, I hope that these gentlemen 
will find a very large party indeed willing to avail 
themselves of a reasonable chance of witnessing a 
spectacle which they can by no possibility hope 
soon to see again. But I shall not go myself, all 
the same. g 

Beginners in Astronomy, and especially incipient 
naked-eye observers of the heavens, often have a 
difficulty in identifying objects. Especially do the 
published ephemendes of new comets and the like 
puzzle them. The co-ordinates of Right Ascension 
and Declinution given representing nothing to them 
when referred to the fuce of the sky. In the cur- 
rent number of the capital little serial, Ciel et 
Terre, published fortuightly in Brussels, is a 
paper by the eminent Belgian astronomer, M. Ad. 
de Boe, describing un iustrument which he calls an 
“ Equatorial populaire,” which scems the very 
thing needed by the tyro. It consists, in effect, 
simply of the mounting of an ordiuary globe, with 
the globe removed, and its place supplied by an 
axis consisting of two parallel brass i Between 

these is a needle, which moves stiffly on an axis 
situated at the common centre of the two circles of 
brass and wood which represeut the meridian and 
the honzon respectively. To adjust this, the hori- 
zontal circle is first made really so by the aid of a 
spirit-level aud three foot-screws at the base of 
the frame. Then the brass circle is placed 
in the meridian by the nid of a compass (allowing 
for tho magnetic variation), or by other methods 
familiar to all astronomers. A meridian mark set 
up will. of course, determine, ouce tor all, the direc- 
tion of the meridian. Then we have nothing to do 


that of the Earth—or, in other words, to make the 
augle of elevation of its north end equal to the 
latitude of the place, and it will be adjusted. The 
graduated brass meridian will show Declinations, 
and the little hour-circle found at the pole of eve 
globe, but which must now be made to move wi 
stiff friction round the axis, will point out hour 
angles—or, if properly adjusted, right ascensions, 
directly. If the polar axis be placed vertically 
(instead of being inclined so as to point to the pole 
of the 1 the instrument may be used as an 
altazimuth. The cost of such a simple and instruc- 
tive piece of apparatus must obviously be very 
trivial indeed, as the framework of any broken 
globe, celestial or terrestrial, will at once supply 
nearly the whole of it. 

The comet this morning (Nov. 10th) presented a 
oe 5 Its brilliancy has certain! 
duninished, but its size has scarcely done so at all. 
The tail was traceable with ease for 2:3° or 24°, with 
the naked eye. The nucleus appeared as a mere 
linear condensation of nebulosity, presenting some- 
thing of the effect which would result from viewing 
a bright nebule through a cylindrical lens. The 
division of the nucleus, spoken of in some of the 
published accounts of the comet's aspect, was 
imperceptible. Viewed in the spectroscope, three 
couspicuous bright binds were seen, the middle and 
brightest one coinciding, as nearly as I could deter- 
mine, with the solar line D. Those on each side of 
it I was unable to localise, as the brightness of my 
spectrum of comparison extinguished the cometary 
one. The sky at Ih. 50m. a.m., presented a 
splendid ee The comet between tho S.S.E. 
and the S. by E., approaching the Meridian ; Jupiter, 
Sirius, and Saturn blazing in different parts of the 
heavens, and in the E. S. E. the Zodiacal light rising 
as a blunted cone, brighter than the Milky Way. 
Observers who wish to see the marvellous member 
of our solar system now adorning the early morning 
sky, must lose no time in looking out for it, inas- 
much as it is travelling pretty rapidly southward. 

The most simple way for M. M. I. Sc. S.“ (query 
48563, p. 23), to measure the rain which falls in his 
Yin, square gauge, would probably be to get a truly 
cylindrical glass measure, of ascertained diameter— 
say, 2in., and graduate it in some such way as this. 
The superficial urea of his gauge is, of course, $1 
square inches. Well, first and foremost, what is 
the diameter of a circle of this area? By very 
elementary calculation, we find this to be 10°1554in., 
as nearly as may be. Then, as the area of circles 
vary as the squares of their diameters, we have now 
the ratio of 10:1554" : 24 to deal with; and, by the 
aid of a formula to be found in your back volumes, 
we find that in the 2in. measure 12°892in. = half 
an inch in the large one. This divided by 50 will 
obviously give the length of the divisions on the 

lass vessel, which will measure ‘Olin. caught in the 
arge one, and 12:89? divided by 50 is, very approxi- 
mately, 258in. If then, your correspondent will get 
a tall glass cylinder of exactly 2in. internal dinmeter 
(it must, as I have said ubove, be truly cylindrical), 
and engrave divisions on it = 258in., each of such 
divisions will measure Olin. of rain caught in his 
gauge 9in. square. 

I must not conclude this letter without reference 
to the recent issue of another American volume of 
great interest to astronomers. I refer to the first 

rt of Vol. XIII. of the Annals of the Harvard 

jollege Observatory, containing a mass of details of 
Micrometric Measurements made with the löin. 
equatoreal there between the years 1866 and 1881. 
It commences with an exhaustive description of the 
large filar micrometer which has been employed in 
ng the observations, aud of the elaborate in- 
vestigations which have been made to determine its 
constants and its errors (if any). The sentence 
with which Professor Pickering concludes this sec- 
tion of his work speaks volumes for Transatlantic 
instrument-makiny. ‘‘ This discussion resulta,” 
he says, in the conclusion that no correction for 
irregularities in the screw are required, and that 
the value of one of its revolutions may still be re- 
garded as 9°8" under all ordinary circumstances of 
observation.” Following this account of the micro- 
meter employed is a list of measurements of double 
stars, occupying 45 pages. These were prin- 
cipally made by Professor Winlock between 1864 
and 1872. Among these are 179 stars first 
discovered to be double at Harvard. A few 
of these have been iudependently discovered 
by that very eminent observer, Mr. g, W. Bum- 
ham ; but by every one who can appreciate that 
gentleman’s unceasing labours in this tield, this was 
only to be expected. Of course, the great and en- 
during value of such a list as that of which I am 
speaking lies in its use for comparison with past and 
future measures of binary star systems. 402 Nebulie 
too, have been examined both micrometrically aud 
spectroscopically. Then follow numerous measures 
of the satellites of Saturn, Uranus, and Neptune: 
all of them of great value for the correction of the 
theories of those bodies. After these, we have a 
chapter devoted to the accurate determination of 
the places of a large number of tho principal 
asteroids. Following this again, come the observed 
places of the Comets which have appeared since 


1867; as also observations of 137 occultations of 
stars and plancts by the Moon, visible at Harvard 
from 1866 to 1876 inclusive. Some corrections to 
the Harvard zone observations complete the volume. 
The précis which I have given of the contents of it 
will enable the practical astronomer to judge of its 
great value for reference aud comparison. 


A Fellow of the Royal Astronomical Society. 


BRIGHT TAURIDS. 


[20725.]—AT 16h. 36m. on Nov. 6 I saw a fino 
meteor nearly as bright as Jupiter. It began in the 
W. extremity of Leo Minor, and after traversing 
a path of 39°, disappeared when it reached a point 
about 7° E. of B Leonis. It moved rather slowly, 
and left a bright train of sparks. 

At 13h. 44m. on Nov. 11 another bright meteor, 
about Ist mag., was scen here, resembling in all its 
visible features the one previously described. The 
path, as I recorded it, was from a 152°, à 79+, to 
«208°, 655°+, so that the meteor was traced along 
some 30° during the tiine it remained in view. 

There is no doubt that both these meteors 
belonged to the now well-known shower of Taunus, 
which occurs every yonr in November, though wit 
varying intensity. This shower was favourably 
seen here on Nov. Sth and 20th, 1876, when it sup- 
plied some very fine meteors. But, in the following 
year (1877), it seems to have been an utter failure, 
for, of 508 meteors, which I observed between Oct. 
14th and Nov. Mth, ouly about 15 could be definitely 
referred to this shower, though my watch was 
almost invariably directed towards the region of 
Taurus! In 1879 the shower was much better 
defined, for I saw 25 meteors belonging to rt on the 
nights of Nov. 12— 14th of that year. In 1830, 
I re-observed it on the night of Nov. 27th, when it 
was certainly the most active shower in progress. 
The present year again, it seems to have returned 
with marked brilliancy; but I fear that it cannot 
have been observed with any completeness, as this 
department of astronomy has recently been much 
neglected by observers. 

Í believe the chief radiant point of these Novem- 
ber Taurids is at a 62°, & 21°; but there are several 
sub-radiants, especially to the westward. Notably, 
thera isa rich 5 of bright meteors from a 

int S. of Musca at a 43’, 22? +, at the end of 

ctober and beginning of November, which vies 
with the true Tuurids as to the splendour of ita 
meteors. The precise epochs of these 1 can- 
not, however, be certainly ascribed, as the fall of 
meteors is continued intermittently for several 
wceks, during which the same radiant points ure 


manifested. 
Bristol, Nov. 13. W. F. Denning. 


THE NEW PRINCETON TELESCOPE. 


(20726.]—Messrs. ALVAN CLARK AND Sons, of 
Cambridgeport, Mass., huve recently completed a 
large retractor, for the Halsted Observatory, at 
Princeton, New Jersey. The Scientije American 
gives a short description of the instrument, 
together with an engruving showing the mara We 
in position. Professor Young, the director of the 
Observatory, has done good service by publishing 
the foundation curves of the object-glass. Iu 
inches, they are are as follows :— . 


Diameter of o.g., 23; focus 361. 


Crown lens. Flint lens. 
Both sides convex. Both sides concave. 
lst radius, 265˙8 3rd radius, 73°4) 
2nd „, 81˙9 4th „ 2222 j 


Lenses distant apart, 7:5. 


Expressed ‘in terms of the focal length, these 
numbers give :— 
Aperture, 063; focus 1-00. 
Ist radius, 736 3rd radius, 11 
2ud „, ‘2264 4th „ ‘elo 
Separation °02. 


No particulars of the optical properties of the 

lasses used are given, which is to be regretted; 
Put whatever they may be, the combination isa 
somewhat remarkable one. It will be noticed that 
the last curve is much deeper in its concavity than 
what is generally used. Theoretically, this arrange- 
ment is admirably adapted for securing complete- 
ness of achromatism. A deep outer concave surface 
is often found in object-glasses of English manu- 
facture, and they are gencrally very satisfactory in 
respect to the elimination of aberratious. Some 
time ago, Professor Young published an account 
of the comparative chromatic corrections of two 
telescopes; one of which—a remarkable arrange- 
ment with a very deep back curve—was said to be 
„ remarkably excellent in every respect, especially 
in the darkness of the field aud the power of exhi- 
biting faint objects.“ It is to be hoped that the 
learned professor will test the new refractor in a 
similar way, and publish the comparative results. 

Orderic Vital. 
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BICYCLE-HEAD. 


[20727].—Havinea seen letter No. 20617 some 
time ago. ix reference to bicycle-head, I send sketches 
of what I think would be an improvement, for the 
following reasons: perfect adjustability in all work- 
ing parts, can be fitted with very little trouble to 


AE 


BUS 
i WU - 
s tt 


— 


. 


ne r 


ma | 
<a 
ee 


h 
Lag 
1 
i ee 
i N kiti 


sat 
* 
TTT) 7 | 
| | 
| | 
| 
| 
| 
| 
14 


existing machines, does not make the machine look 
clumsy. The hole into which handle-bar goes is 
bored out to Ẹ diameter, and the outside eos 

ends are slightly tapered; on to these 2 taperec 
ends are fitted pieces of iron about zin. thick, jin. 
wide and 2in. long, with holes in each end, one end 
coned to fit as above, the other Jin. to take handle- 
bar A D, or square shaped bolt § diameter goes 
through the late andibbarhols and the two piece s of 
iron (they having likewise D shapes at smallest 
ends) with lock nuts at end to tighten up pieces of 
iron. The handle-bar is now the other side of head 
i. e. next to you, and can be moved up and down. 
In the space remaining in late handlebar hole is 
tixed a spiral spring, one end of which is securely 
fastened to head of machine (inside late handle-bar 
hole) the other end is bent tight round D-shaped 
bolt. The handle-bar now springs upwards by the 
action of the spring, untwisting or twisting up 
similar to some door-springs. On to inner side of 
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head is firmly fixed a projecting stop for handle - bar 
to press against when going uphill or pulling hard. 
I do not know whether a isl spring jin. diame- 
ter and § thick could be made strong enough to 
bear about 50lb. (as fixed in position above de- 
scribed) as that is about the weight puton handle- bar 
when going legs overhandles. If it is not there might 
be another stop lower down head, with a piece of 
rubber fixed on. I am having the above roughly 
fixed to my machine without the spiral spring, as 
there is not enough metalin handle-bar hole. I 
should think that if bearings were allowed to slide 
up and down, a U shape piece fixed to fork (like 
Hillman and Herbert’s style) anda piece of rubber 
placed between upper bearing and U shape piece, it 
would tend to lessen a great deal of vibration. 
Description of drawings. The letters in each case 
refer to the same thing. A, centre screw and lock 
nut; B, head, and late handle-bar hole; C, project- 
ing stop ; D, handle-bar; E, E, 2 pieces of iron ; F, 
# D shape bolt; G, metal left undrilled in late 
handle-bar hole, to fix the spiral spring; H. 
spiral spring; I. two lock nuts to tighten up pieces of 


LOOPED FIGURES BY GEARING. 

[20728.]—I mave now seen the prints of looped 
figures kindly sent by “J. L.,! and have quite 
recovered from my incredulity as to their produc- 
tion by the rose engine. Iam bound to say, how- 
ever, that they are not exactly the kind of loop 
figured at P in ‘J. L.’s”’ article, but they are true 
loops, and of very curious and beautiful forms. 

Whilst studying how these curves could be pro- 
duced, I discovered how to draw them on paper. 
The process is curious, and shows so well the 
1 of the apparatus in question, that I send 
an explanation of it, together with some of the 
curves, which I hope your engraver will he able to 
copy. These curves are similar to those sent me 
by J. L.,“ except that they are single, and in the 
absence of the blocks cut in the rose engine itself 
will help to show its powers. 

It is, of course, only those curves which loo 
elsewhere than at the centre that I intend to dea 
with, as waves and loops meeting at the centre 
require no explanaticn. I find the whole secret of 
these seemingly impossible shapes is to place the 
tool or drill above the centre. 

Let anyone who desires to investigate these curves 
take half a sheet of note-paper, pin it down on a 
small board, and draw down the middle a fine 
straight line, see Fig. 1. Now draw upon this line 
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two circles, one of 2g in. diameter, quite at the top 
of the paper, and one just below it of, say, 3jin. 
diameter. Divide the upper circle into 12, and the 
lower into 48 divisions; number these divisions, 
and when you have marked a point C, close to the 
bottom of the line, for the centre of oscillation, the 
figure will be complete. Cut out now several 
circles or discs of paper of the size of the larger 
circle, and pin one of these upon it by passing a pin 
through the central holes. Mark upon this disc an 
index point, and you can turn it round in the same 
way as the work turns in the lathe, the angular 
movements being regulated by the 48 divisions. To 
determine the movements of the tool (and we ae 
pose for the sake of simplicity that it is the 
tool which oscillates instead of the work, 
the effect produced being the same), take 
a ruler and lay it from the centre C to any one of 
the divisions on the circle at the top of paper, then 
measure off upon the ruler the height of the tool 
from C, and you have its position upon the disc. 
Your readers will now see how it is possible to find 
each point in the path of the drill, for each corre- 
sponding position of the two revolving circles. 
Now, to produce the curves of Fig. 2, the lathe 
and rosette shaft must revolve turn for turn. Let 
them start at the top at 12 and 48. Make a ruler 
by folding a strip of paper, mark off upon it the 
distance from C to the centre of the paper disc, 
pricking these marks through that they may appear 
on both sides, set off from the centre on the ruler 
upwards two other marks, jin. and jin. above it, 
and prick them through. Lay the ruler on the 
diametral line again, and mark off upon the disc a 
point zin. and one jin. above the centre, 
join these with a line lin. long, and the 
extremities of this line will be the starting points 
of the two curves. Now move the disc round 
four divisions ; the rosette shaft revolving the same 


iron: L, spiral spring bent round D shaped bolt ; | angular amount will have moved one division; lay 


J, piece of rubber. E. O. B. 


the ruler from C to lon the upper circle and draw 


again on the disc the short line from the } point to 
the J one, mark this line (I) aud its extremities 
give the 2nd points of the two curves, which 
extremities can now be joined by a pencil, Repeat 
the process, moving the disc round four divisions 
each time, and you will have 12 short lines, the 
extremities of which being joined, complete the 
two curves. It does not appear to matter which 
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Equal revs. of lathe and disc in opposite directions, 
tool in middle; smaller curve, tool jin. above 
centre; larger curve, tool Jin. above centre. 


way the shafts revolve, or whether the tool be above 
or below the centre; but it will be seen from these 
two curves that the height of the tool is important, 
as on it depends the relative sizes of the two loops 
in each curve, the two loops melting into one eocen- 
tric circle when the tool is placed ut the height of 
the centre itself, 

I send Fig. 3 to show the effect of placing the 
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Equal revs. of lathe and disc in opposite directions, 
tool point jin. to the left of centre; smaller 
curve, tool jin. above centre; larger curve, tool 
Jin. above centre. 


tool point to one side of the centre as well as above 
it. To work this out the diametral line with the 
upper circle and centre of oscillation must be moved 
z of an inch to the left. 

Fig. 4. was produced in the same way as Fig. 2, 
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Two revs. of disc to one of lathe in opposite direc- 
tions, tool in middle; smaller curve, tool g in. 
above centre; larger curve, tool gin. above centre. 


except that the disc was moved two divisions at a 
time instead of four, thus causing the upper circle 
to be passed round twice to one revolution of the 


disc. If the revolutions of the rosette shaft to those 
of the work are as four to one, the figure has four 
pairs of loops instead of two, and so on. x 
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DRILLS AND CHAMFERS, AND HOW 
TO MAKE THEM. 


[20729.]—In entering upon this subject I am 
conscious that I can in no wise exhaust it, or do 
more than traverse ground 5 well trodden by 
abler writers than myself. et, I think some 
benefit may accrue to a few readers particularly to 
those who, as apprentices, are just entering the field 
of mechanics—if the work of tool-making and their 
uses receives a little reconsideration and attention. 
I am sure there are many readers of the MECHANIC 
who could handle the subject of my @rticle better 
than myself ; so I a 90 that what I have to say will 
evoke something useful in the way of an extension 
of it. 

Every young mechanic naturally takes a pride in 
toolsof his own making ; so anything that will further 
help him in such laudable work will, lam sure, be 
welccmed and fully appreciated. I can imagine 
some of my readers to say, What difficulty can 
there be in making, or what can possibly be said of, 
such an insignificant tool as a drill?—a tool that 
anyone, with the slightest pretension to mechanical 
knowledge, could turn out.“ Nay, ’tisnotso. To 
make a drill that shall cut, and a drill in the 
truest sense of the word, requires more skill and 
thoughtful work ad a upon it than at first sight 
appears to be needed. Tosum up in a word, I may 
say there are drills and drills. I purpose, therefore, 
as far as I am able, to give a little practical instruc- 
tion and advice as to the choice of material, and the 

re ring, shaping, hardening, and tempering of 
Bril nd kindred tools, such as chamfers. 

First, let me say a little concerning the choice of 
steel. The metal selected for making the tools 
should be of the very finest quality, and should, 
Ta broken 3 N rset to the eyea 
silvery- an ely-granulated appearance. 
That which breake pouch and coarse, and. asa dark 
colour, should be rejected, as it is impossible, 
more particularly in making fine tools, to get any 
that will do good work. No good cutting- edge can 
be maintained on tools made of such material. 
There is a kind of wire sold by dealers in watch 
materials, which is prepared specially for the pur- 

se, and supplied in convenient lengths, and no 

tter steel than this can be found. To take up by 
chance a picce of steel, solely because it is steel, and 
to muke a drill of it in a sort of haphazard way, 


— 
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may more frequently than not result in loss of time 
and temper. A bad drill is a sore trial to a man’s 
peace of mind, particularly if, as is often the case, 
either through common material or unskilful tem- 

ring, the drill breaks in the work. Such a disaster 
1s one that all who have had to do with drills must, 
at some time or other in their lives, have experi- 
enced—oftentimes necessitating new parts, or else 
hours of patient labour in the removal, with the 
attendant possibility of irreparably disfiguring the 
work. Here let me say that with a properly- 
shaped drill, even though the metal may be bad, 
the chances of the point breaking off and blocking 
are reduced to a minimum. With good steel, the 
chances of breaking are almost nil. Ihave given 
an exhaustive series of original illustrations of 
drills and chamfers, to which I shall make allusion 
as I proceed. I will now describe the manner of 
making. Having selected an appropriate picce of 
stecl, the diameter of which is about what the haft 
of the drill is required to be, make it red-hot to 
soften down, and allow to cool gradually, or plunge 
into sawdust then, with a smooth-faced hammer, 
spread one end into a fan-like form (Fig. 2) after 
it has been slightly rounded, as in Fig. 1. It is 
better to round the end off before spreading, as it 
not only more readily takes a correct shape, but 
also lessens the chance of cracking under tho 
hammer. A large piece of steel should be an- 
nealed after every few blows of the hammer. The 
face of the hammer should not fall parallel to the 
wire but should be inclined downwards, over the 
end of it, and the wire should rest on the anvil-face 


or vice-bock at the end only, one end being held 


up. In this manner, by careful manipulation, the 
metal is spread forward and sideways, as in Fig. 2. 
With a sharp file the head should then be shaped, 
a n ig 3; the facets being struck off at the same 
time, hkewise the flats. (A, Fig.13.) As much 
finish as possible should be imparted to the drill 
before the process of hardening, as it is not so easily 
done when the steel is hard. Unless the metal is 
considerably overheated there is seldom much 
blistering produced ; therefore, the labour of finish- 
ing-off afterwards is not great. More of this anon. 
The next process after shaping is the hardening, 
and this I hold to be the most important item in 
the work, as upon its correct management the chief 
success of the rill, as a cutting tool, depends. It 
matters little how frequently the tool may be 


sharpened. If the drill-point is soft, no sharpen- 
ing in the world will make it cut. Obviously, a 
drill to cut soft metals, such as brass, copper, and 
the like, need not be so highly tempered as would 
be necessary where the material was hard steel or 
case-hardened iron: therefore, in adapting a drill 
to any class of work, the hardness of ıt should be 
ascertained, if it is not already known, and the 
drill-point should be made some degrees harder. 
It is not difficult to form a fair estimate of the 
hardness of a drill if the edges are brought against 
a file. The file will not cut anything harder than 
itsclf. If such is not the case, according to the 
softness of the metal, so will it be as easily cut 
away. In fact, to an experienced ear, the sound 
produced by the passage of the file over the metal 
18 e to indicate its hardness. Aguin, the 
colour produced by heat upon the metal, after it 
has been hardened to the highest degree, indicates 
the state of hardness reached in the letting down. 
Some workmen harden up, i.e., they heat the metal 
to a known temperature and quench off, leaving it 
at that, while others get the metal to white, or 
nearly white, heat, quench off, and let down by 
subsequently applied heat. I cannot say from my 
experience if one plan is better than the other, as 
I have always adhered to the latter mode, and have 
invariably succeeded to satisfaction. f 
The means employed to quench or harden drills 
and small tools are almost legion. I will give only 
a few: Oil—some kinds better than others ; 
water—hot, lukewarm, and cold; water and oil 
together ; soap, soapsuds, beeswax, borax, mer- 
cury, &c. Here, therefore, no difficulty is experi- 
ee because an almost unlimited supply 1s at 


Taking them seriatim, I will speak of oil, and 
the best I have found for general purposes is com- 
mon olive-oil or cotton-sced oil. If I wanted a 
drill to be extremely hard I should not use oil. 
Water will produce a much harder point: but some 
little care is needed as regards the plunging-in. If a 
large drill, intensely heated, is suddenly plunged 
into cold water it is likely either to crack, or, when 
in use, to crumble. To obviate this, the water is 
made warm Bee vious Ys or a few drops of oil are 
floated on the top of the cold water, and the drill 
or tool plunged through the centre of the oil. The 
oil forms a sort of sheath, and being cooled to the 
temperature of the water, produces as hard a drill 
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as water would, minus the risk attendant upon cold 
water alone. Anyone can satisfy himself of this 
if he places adrop of oil upon water and passes a nail, 
or anything of the kind. through the centre. As 
the object passes through the oil will go with it, 
and almost, if not entirely, disappear, to mse again 
us the object is withdrawn. Soap and soupsuds, 
from their greasy aud watery nuture, have a some- 
what similar effect. Soap always holds a pretty 
high percentage of water before it reaches the 
housewife's hands, Beeswax is very useful for small 
drills, but requires a little care in the usage, owing 
to its close, hard nature when cold. Small drills easily 
become bent if they are not pushed in cautiously. 
The samo remarks will apply to borax (lump). 
Borax is capable of producing a very hard drill 
indeed; quite as hard, in fact, as cold water: but, 
of course, cannot be used for large tools. Mercury, 
however, will produce an almost diamond-like 
hardness of point; but should be used with great 
caution, as, owing to its affinity for other metals, 

rticularly gold and silver, much mischief mav be 
done if it unwittingly gets spilled about. In harden- 
ing a drill, the cutting-point should receive the 
greatest heat, and that end should first touch the 
„ quench ” ; otherwise the drill will be irregularly 
cooled. Having cooled the now hardened drill, the 
next process is to remove a portion of the scale with 
emery or oilstone; then, holding it by the haft or 
shank in a puir of pliers, let a lamp or gus- flame 
touch the ceutre of the shank: the heat will quickly 
produce the usual changes of colour on the part 
brightened off. The first to appear will be a pale 
yellow; then in succession orange, purple, dark blue, 
aud light blue. If an exccedingly hard point is 
required, it should not be allowed to change colour, 
the part immediately behind it being made a pale 
yellow only. When the desired colour is got, the 
drill should be immediately quenched as before. A 
lesser state of hardness cun be got by heating to 
any of the colours in the order given. A very safe 
degree of hardness, and one suitable for the general 
run of work, is that denoted by the purple colour, 
ora deep orange. It is necessary at ull times that 
the shank or belly of the drill should be softer than 
the point, or there will be no elasticity, without 
which no drill is perfectly safe. This stuteis, how- 
ever, brought about by softening down in the manner 
I have described. 

Having arrived at this point in the work of drill- 
making. the next process is to remove all the scale 
and discoloration, which is easily done by a little 
flour emery, worked to a paste with oil, and applied 
with a piece of leather or soft wood; or oilstone 
dust, instead of emery. When all is made clean and 
bnght, the cutting edges should be set true and 
sharp with Arkuusis oilstone. The facets should be 
equally formed and pitched at the same angle. The 
Importance of this 1 of the work cannot be over- 
estimated. If the drill is not held firmly and kept 
to one position while moving along the stone, the 
facets will become rounded instead of flut, and in 
that case good cutting edges cannot be got. 

Figs. 3 and 9 show drills having four facets, 
while 6 and 8 have two each only. fu the former, 
the drills have sharp points, while in the latter, flat. 
but sharp tips are present. The latter form of drill 
gives a better cut und does the work quicker, but 
possesses the disadvantage of not easily or reliably 
starting a hole without guiding or having an indent 
mide in the materal to be drilled. It has, too, a 
tendency to work from the point started at, when 
the job is not fixed up solidly and the drill not set 
up in a rigid chuck. For this reason it is not found 
so suitable for hand-drilling. In making drills for 
either heavy or light work, some little thought must 
bestowed upon the length and substance of the 
shank. If the drill-shank has to be very long 
and yet slender, as much swell as possible should be 
given to the belly of it, as m Fig. 5; this prevents 
vibration and lessens the possibility of buckling if 
too much foward pressure is put upon the work. 
Taking two drills of the same substance but of un- 
equal lengths, the shorter must prove the stronger, 
if the temper also is equal. In a short drill, us in 
Fig 6, the swell in the shank need not be made. 
No matter what the kind or shupe of drill made, it 
should always be observed to have a good clearance 
behind the drill-head. In all the foregoing exam- 

les it will be seen that the dril-head is more or 
less formed somewhat like what is expressed by the 
word diamond. It is absolutely necessary that this 
shaping of the drill be observed or you will have a 
tool that, in all probability, will block upin the hole. In 
Tig 10 I have given examples of good and bad- 
shaped drills in position, supposing them each to be 
making the same sized hole. It will be seen that 
tho upper one has a good clearance, to allow the par- 
ticles of metal cut out to pass freely away. In the 
lower example the drill-head is barely larger than 
the neck: consequently the chips, not being tree to 
Piss. corrode the drill-hcad, and a block-up is the 
thevitable result, until a little oil is run into the 
koale. Great difficulty is often expericnced in 
Laweniup and removing a drill blocked up in this 
tuner, Lesides having the attendant risk of snap- 
aor the drill-heai off. In such an event, the only 
y aut ot the difficulty is, by starting a fresh hole 

vc abother drill from the other side of the work, 


‘hand. 


unless it can be induced to vacate its quarters by 
the application of a few vigorous taps on the oppo- 
site side with a hammer. I have occasionally 
withdrawn broken points by first ciling the hole a 
trifle, then applying a maguet to it, and knocking 
the work smartly with a hammer or against the 
bench. Obviously these remurks apply only to 
large jobs. ‘The necessity of using every means to 
prevent such disasters, by correctly shaping the drill, 
will be apparent to ull ; sol need say uo more upon 
its importunce. 

Occasionally it is found that, although a drill 
seems perfectly sharp, no work is done by it; and I 
think this can be accounted for on the 1 
that there are hard cores sometimes in the y of 
the metal being drilled, or that a kind of case- 
hardening (if I may so term it) takes place. To 
overcome this, a drill of the sume width, but with 
facets set at a different angle, should be introduced 
into the hole until the difficulty is passed. Figs. 13 
and 14 show drills set at ditferent angles, but of the 
same diameter at the head, and capable of cutting 
the same sized hole, yet one may do the work more 
expeditiously than the other. ig. 13 is far more 
likely to cut better, and retain its point longer, than 
the other. 

In Fig. 4 I have given the form of drill-shank to 
fit in stocks such as the Archimedean, ete. That 
seen in Fig. 3 would be suitable to fit in a stock 
illustrated in Fig. 26—close fitting, giving the neces- 
sary friction to grip and hold it in position. The 
best und most reliable form of all is that of Fig. 6, 
and others, where the shank is squared off. Where 
a flat-bottomed hole is needed, a bottoming drill, as 
in Fig. 7, should be used. In like manner, if a 
round bottom is wanted, a correspondingly-shaped 
drill should be used, be it concave or convex. 

Fig. 11 is an example of a /arye-sized pivot-hole 
drillfor watchwork. They are made so very minute 
that the unassisted eye could hardly discern their 
forms; yet, on inspection, they would (if correctly 
made) present just the same shapes as are found 
in the large examples. A workman who is capable 
of turning out a correctly-shaped pivot-hole drill, 
or one such as is needed for drilliug the hairspring 
pins in the regulators of fine watches, needs no 
instruction of mine to teach him the art. When the 
body of the drill is long, it should be left as large as 
is consistent with correct proportion—not exceeding 
the diameter of the head, the part adjacent to the 
head being alone reduced in size. Fig. 12 is an 
example ef a hollow drill, which of course can be 
made of any size. I give here the exact size 
of one used for drilling out the stumps 
of broken verge or lever top prea prior 
to the insertion of new ones. It is simply 
a tube of steel with the tip cut away on two sides, 
at an acute angle. The stump of the broken pivot 
asses up the inside of the drill when at work, as 
1t removes the surrounding metal to the extent of 
its own thicknes, the stump being afterwards 
snapped out with the pliers or mppers. It is 
needless for me to observe that very many other 
fonns of drills, besides these here given, are in con- 
stant use amongst mechanics, but a sufficiency of 
examples has been given to place before the readers 
of this paper a correct notion of their general 
shapes. Nor need I say anything more anent the 
shaping and use of them, so I will pass to another 
and more briefly told part of my subject, inasmuch 
as chamfers (of which I shall now speak) are very 
similar in many respects to drills, and are 
tempered in the sume wavs, the difference of 
the head-shapes being their distinctive features. A 
chamfer differs from a drill in that it does not make 
deep holes, but simply gives a certain form, as may 
be arranged for, to the outer parts of them, or pro- 
duces a shallow sink or hollow upon the surface of 
the metal. In watch und clockwork of the 
best class, the holes are invariably cham- 
fered, and it not only adds to the appearance 
of such, but is of the greatest use in form- 
ing a sort of cup to retuin the oil at the 
pivots. Such a chamfer us is needed for this pur- 
pcse will be seen in Fig. 25. This is a common 
form of chamfer, and consists of a small disc of hard 
steel pivoted in a suitable handle. The edge of it 
is left square or pointed, us may be preferred. 
Occasionally in clockwork, and always in good 
watchwork, the heads of screws are sunk into the 
plates or bars, and for these 1 some such 
tools are necessary whether used in a mandrel or by 
Figs. 17 und 18 are examples of chamfers 
as are used for accommodating the heads of screws 
of the wood-screw type, or for removing the burred 
edges of holes broached out. Fig. 20 is another 
form—a rose head, used forsimilar work. Fis. 15 
and 21 am examples of straight and convex cham- 
fers or bottomers. In various sizes Fig. 15 is used 
to make a true flat to a suuk hele, or toa watch or 
clock pivot hole face. Tig. 21 in the same way, 1s 
particularly useful to produce a convex bearing for 
the pinion shoulder of a closely-titted wheel, run- 
uing near to the plate. Iu high-class Geneva work 
convex bearings are frequently met with. Although 
such bearings are doubtless turned up in the lathe, 
they may be readily made by the chanmer spoken 
01. 
The little pivot in the centre is formed from the 


substance of the tool, and is made round and 

lished. It must, of course, be smaller than the 

ole to be chamfered, but a small-sized pivot will be 
equally suitable for a few differently-sized holes. 

The pivot entering the hole, keeps the chamfer 
true to the work. In Fig. 28 we have an adjustable 
chamfer of actual size which is especially of use in 
giving end-shake orfrecdom towheels bound between 
the plates. It lias a sliding collar, fitted with a stop 
pal which collar can be adjusted to various depths 
of cut. 

The cutting edges are formed in a similar way to 
Fig. 24. Figs. 22 and 23 show the make of a kind 
of hollow chamfer which is very useful in forming 
the riveting piece on a mainspring hooking wire, 
Fig. 23 being the drilled cutting face. It is made 
of pinion wire, with the end of cach leaf cut toa 
sharp edge, and a hole drilled centrally. In Figs. 
16 and 19 we have conical rimers of a very usetul 
kind, for enlarging screw-head holes, or for making 
a hole without the aid of a drill, 16 having a sexagon 
form, 19 having one flat side, and the other bevelled 
off at the edges and rounded over to give it the 
necessary strength. 

Figs. 26 and 27 are examples of drill stocks, 27 
being fitted with an extra speed-wheel. I desire 
here to call attention to a form of drill-holder which 
all amateurs should possess. It is illustrated weekly 
in this xr, and is called Cohen's Drilling Ma- 
chine.“ It will be found a very useful adjunct to 
a mechanic’s stock of tools, and can readil fitted 
up with a variety of drills to swt a multiplicity of 
purposes. 

In conclusion, I trust that the foregoing remarks 
upon drills etc. will prove of service to such readers 
as are capable of profiting by it. I have been 
biassed by nothing that has previously been written 
upon the subject, this being simply the outcome of 
my own experience. Whatever it a lack, will I 
hope be supplicd by one or more of the many able 
workmen who weckly peruse these pages. 


Alfojoe. 


MIRRORS OF REFLECTING TELE- 
SCOPES. 


[20730.]—I REGARD the Gregorian as an interest- 
ing curiosity completely superscded by the ordinary 
day telescope (its principal ment being that it gave 
an erect image), but I should be very sorry to see 
this beautiful aud perfect combination of two conic 
sections lost sight of. 

To those who would construct a Gregorian“ I 
would say, Adhere to the parabola and ellipse ; 
because, in my humble opinion, if any other figures 
are adopted, it ceases to be a Gregorian.“ It is 
doing violence to the very principle of the inyen- 
tion; we have evidently two riyhts to make one 
perfect whole, and I quite agree with your able 
correspondent's remarks, thut to use two wrongs 
would be wrong indeed. 

It may perhaps be thought dogmatic and incon- 
sistent to assert thut the above remarks do not 
apply to the Cassegrain ” (as the one seems to be 
a sort of converse to the other): but as fur as I can 
learn, the principal advantage claimed for it is the 
Jact of the small mirror // to correct the large 
one. I think, therefore, we are at liberty to accept 
this help and then do the best we can; the next 
thing to consider is how to use this Arip. Sometime 
since, I thqnght it was a capital idea for amateur 
telescope-makers to be able to escape the labour and 
uncertainty af parubolising.“ by adopting the 
““Cassegrain"? form. I, therefore, ground and 
polished an Sin. to a spherical curve (and all agree 
that this is the first stage to be arrived at, even if 
you intend to parabolise), so I cannot think that a 
spherical curvo is so difficult to make as the other 
conic sections. I then sct to work to try and fit a 
small hyperbolic convex to it, but, after repeated 
trials, was obliged to give it up. I feel inclined to 
parody the words of the evil spirit, and say, An 
ellipse I know, apd a parabola I know, but what is 
an hyperbola y It seems to me to be anything 
between the extreme limit of a parabola and a 
„ boomerang,“ In the end I put a spherical one, 
and was surprised to tind that was better than my 
“hyperbolic ’’ attempts. J am now come to the 
conclusion that convex curves, other than the 
sphere, are very difficult to muke: if it had been 
otherwise, leus-inakers would have taken advan- 
tage of them. 

it is, perhaps, needless to say that my ideas are 
now cousiderubly modified. J believe the easiest 
way for an amateur to make a Cassegrain is to 
ey a spherical curve for the convex, and an 
under-corrected concave; my Cussegrain at present 
consists of two spherical curves, but as soon as I 
have time I intend to % /i, peradolise the large 
mirror (if I may be allowed the expression). 

I should like to add that no one more than myself 
would like to hear from“ IIyjerion.““ It was that 
gentleman's letters that first awakened in me the 
mtérest I take in these matters. a. N. H. 


FLATS—TO MR. HOLMES. 


[20751.]—Mr. Hormrs, in his letter (20554), 
assumes u pòsition to which he is not eutitled 
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regarding the colour-test. I originated the discus- 
sion, if uny ono has. Mr. H. is at liberty to 
consider me hors de combat—I um so thoroughly 
English that I do not know I am beaten. The 
colour-test is unworkmanlike in the first place, on 
account of its endangering the surface—a thing 
not to be tolerated by a practical man. In 
the second place, no detter result is obtained 
than can be got without it. As to Mr. H.’s 
statement abcut uniformity of annealing, any 
one with the ordinary experience of a work- 
man knows that plate -glass will not stand 
grinding and polishing unless it is well annealed. 
Opticians also test, with a Nicol prism, all 
glass before working, so they have no fear of in- 
ternal strains in different directions.” Again, Mr. 
H. says if I only try it.“ Good gracious! I wish 
J had as many pounds as I have experiences in that 
way—pertectly satisfactory, too. I do not think I 
shall have occasion to modify my views at present : 
should I in the future, I will notify Mr. Holines of 


that fact. In the mean time, I fear this colour v. 
optical testing is degenerating into a war of 
words.“ So I have resolved to argue the point no 


further than this—at the best it is merely a question 
of experience. Iam not “resting on my oars ” in 
the matter of tests, and shall get perfect definition 
9 the colour-test in the future as in the 

As to the question Refractor v. Reflector, I would 
sooner have a good tin. of the former than a Gin. 
of the latter construction. I do not differ with Mr. 
Holmes on the economy question; that, however, 
is not likely to have much weight with those who 
live on the profits of the trade. 

Prismatique. 


THE SPECTROSCOPE—ITS ORDINARY 
USES. 


[20732.]—Tue facility with which this instru- 
ment may be applied to the measurement of the 
lines in the solar spectrum, and the examination of 
the flames of terrestrial substances, has not been 
sufficiently pointed out in my last communication, 
so a few additional remarks may not be unaccept- 
able. 

For ordinary spectroscopic observations, the five- 
prism direct-vision instrument, supplied by Cooke 
and Sons, to which reference has been made, may 
be deemed adequate ; but, to make it more efficient, 
I suggested aud obtained three prisms more, placed 
in a cylindrical pocket between the telescope which 
is employed to view the spectrum, and the joint by 
Which the telescope is attached. There was thus u 
battery of eight prisms; and when this was directed 
to the sun, with the cylindrical lens interposed to 
Increase the intensity of the light, there was no 
difficulty in discerning the tine nickel line between 
D, and Da. which is a very good test of the excel- 
lence of the arrangement. But these additional 
prisms are not absolutely necessary, and much 
useful knowledge may be obtained without them. 

For the purpose of measuring the relative dis- 
tance of. Fraunhoter’s lines, a wire micrometer, 
such as is usually applied for the determination of 
the distances of double stars, must be fitted to a 
diagonal eyepiece for couvenience of posture, and 
the telesoope thus arranged must be fitted into the 
main body of the spectroscope. Then, if the 
interval between Band G be considered as repre- 
senting 1,000 equal parts, and the same interval 
be read off on the wheel of the micrometer, we can 
compute at once the seale according to which other 
intervals, as B to C, C to D, &e., are to be marked. 
The results obtained with the prisms and micro- 
meter must afterwards be reduced to wave-lengths 
for the suke of unitormity (see “Index of Spectra,” 
by Dr. Watts. London: Gillman, Ludgate-hilh). 
Tf adapters be used, instead of serews, as is the case 
with Cooke and Son's instruments, holes must be 
drilled, aud brass pins inserted, so as to keep the 
instruments secure and steady. 

For practical purposes, iu viewing the flames of 
chemical substances, the platinum spoon is most 
useful; but a piece of pumice-stoue or mics, 
saturated with a solution of the drug, and held in 
position by a picce of platinum wire, will serve very 
well, and if exposed to a Bunsen burner, or brilliant 
grag-fiame, will show for several seconds the dis- 
tiuctive spectra of sodium, potassium, barium, 
strontium, lithium. &. The degree of separation 
between the D, and I), lines of sodium proves the 
power of the spectroscope employed. 

James Pearson, M. A., F. R. A. S. 

Fleetwood Vicaruge, Nov. 3. 


WORK-BENCH FOR AMATEURS. 


20733.]—--Noricina the bench described under 
< Home Chips” p. 101, Oct. 6th, I think a description 
of my own may be valuable to many who have 
limited space at command. I designed and made it 
many years ago, and it has answered admirably. 
My object was to have the utmost utility posible 
in the smallest space possible, and to have also some- 
thing which should be capable of moving about 
conveniently and cost nothing for removal. This 


latter desirable property, attained by making 
it (as I did all my shelving and fixings, which are 
many), so that they are packing-cases whenever a 
move is unecessary. My bench consists, then, at 
first of three strongly framed cases, fitting firmly to 
each other; the two end ones are chests of drawers, 
the middle one is only half the depth and two-thirds 
the height, and is simply a cupboard with two doors. 
forming a recess in wWluch one’s legs can go, if one 
uses the concern while sitting, either for small 
work or to write at. 

The top is a strongly made case, divided into four 

arts in its length, in three of which there are 
1 while the fourth spaco at the left end is 
occupied by the screw and its plate, which works 
horizontally, instead of vertically, and is titted with 
a slide at the farthest end to balance the screw. The 
top of this is thick plank fitted with planing catch. 

f have thns a bench every part of which is use- 
ful, as the drawers ure divided to contain tools and 
all sorts of requisites. Planes, hunmers, and so on 
lie on the top of the middle cupboard, and it con- 
tains also other bulky tools; saws hang in the 


middle space, racks in the ends hold small tools, or 


if it stands against a wall, a shelf and rack can be 
attached above it. To bear the strains of workinz, 
a piece of wood is fitted over the back of the middle 
cupboard, while in frout two arched angles are 
screwed; screws also pass through the sides of the 
cupboard into the sides of the two end blocks, 
taking into the divisions which support the 
drawers, aud strong screws go through the top of 


the drawer-cases and into the bottom of the upper 


case. When a removal occurs the screws are 
drawn, und it separates into four manageable 
packages all containing things which would other- 
wise have to be packed in cases obtained for that 
sole purpose. In use the drawers serve to support 
things, while planing, &c., by pulling them out a, 
little, and occasionally they get unfairly treated by 
being converted into a sawbeuch. Sigma. 


THE EARTH AND DYNAMO 
MACHINES. 


20734. —Tnrnz will be no difficulty in accept- 
ing one stuteineut of Mr. Huxley, 20708, p. 228, viz., 
that the gas compames will suffer no loss through 
his invention. But you have been put to the ex- 
pense of printing and wood-cutting, readers have 
probably wasted tine in reading, aud possibly some- 
one may be weak enough to makean experiment, and 
Tam now put tothe trouble of correctingan absurd- 
ity which a proper study of principles or a test of 
the crude idea would have prevented its author from 
committing, at all events, to paper. I fecl called 
upon to deal with it because it is based upon an 
error even x& tunit in some textbooks and classes, 
though itis abandoned by all real electricians—a 
consequence of its exposure in my Electricity,” 
very likely. This error, which Mr. Huxley adopts 
usa truth for his foundation, is that the so-called 
earth” connection has anything whatever to do 
with the generation of electricity. It was formerly 
supposed und said to be pumped up” from the 
earth: betier knowledge shows us that the earth 
connection is nothing more thana collective binding 
screw unitiug several parts of the circuit.“ If Mr. 
Huxley will try a very mild experiment he will see 
what nonsense this carth idewis. Let hun, with his 
friction machine, trv to charge a Leyden jar, both 
jar and machine well insulated from earth: he will 
get very small effect. Now he connects his machine 
rubber to carth, he gets very little more effect, let 
him pump as he will. He connects the outside 
of jar to earth singly: still no result. He now 
connects both to earth and gets charge easily. 
What is the reason + He will say, on the old notion, 
he draws + electricity from the universal reser- 
voir the carth, while to make room for it in the 
jar, — ciectricity runs away into the universal sink, 
the earth. But the curth takes no part in the 
transaction at all. Lot him keep machine and jar 
perfectly insulated and connect the rubber to out- 
side of jur. and he will get charge just as readily. 
In both cases the electricity is nothing more than a 
form of the energy he exerts, and the earth will 
give him nothing. 

If we wish tocharge a secondary battery, or light 
a lamp, it is not % eit we have to supply, but 
energy : electricity is ouly a word, a mode of con- 
verting and transmitting energy. 

Some time since a gautleman came to me for 
advice as to an idea of his by which he was going 
to get electricity for nothing: by connecting a series 
of condensers (of course with earth also) he saw 
that the same quantity of electricity would change 
the whole series: therefore he could use each con- 
denser separately to do work. The idea is precisely 
the same as Mr. Huxley’s. The premise is true, the 
deduction wrong. The same quantity of electricity 
as would charge one would charge six. True; but 
to charge them more than six times the amount of 
energy would have to be exerted. 

Mr. Huxley says, “two secondary batteries may 
be charged with less expenditure of power than one 
can at present.” Asa matter of fact, it would re- 
quire more than double the expenditure of power. 

Sigma. 


JERKS IN RAILWAY TRAINS CAUSED 


BY BRAKES. 
[20735.J]—I WAVE read with interest the theories 


expressed by Mr. Brown and Mr. Molison, but Iam 
quite unable to accept them as correct. 


These 
correspondents appear to think that the jerk causcd 
at the moment when a train comes to rest is due to 
some unconscious action of the passengers them- 
selves, whereas I maintain that the jerk is the res ult. 
of the carriages ‘‘righting themselves,” or 
“Assuming their normal position when the train 
comes to rest.“ 

If the jerk be caused by the action of passengers, 
it must follow that it will be in proportion to the 
quickness of the stop, irrespective of the carriages. 
Now, this is not the case. The short carriages 
assume a grenter angle thun long ones, or Pullman 
cars; therefore, the jerk given by a short vehicle 
assuming its normal position is much greater than 
that experienced in the long carriage. Let us for a 
moment leave passengers out of consideration. 

When the bruke is applied the front end of each 
carnage (in consequence of the alteration in weight 
upon each axle) will be found to be much lower, 
aud the rear end higher, than its usual level, as I 
have before explained; the moment the train stops, 
the carriages right themselves. If this be not the 
cause of the jerk, why is it that a gluss of water will 
overflow, or be spilt ut that moment?’ I will give 
an instance which may be useful. 

Take a train fitted complete with a continuous 
brake, but at the rear place a carriage without any 
brake. Now, if a quick stop be made the passengers 
in the fitted carriages wil feel the jerk at the 
momeut of stopping, but those in the lust carriage 
will not feel any such sensation, and a glass of 
water in it would not be spilt. 

The information I gave was based upon the 
results of practical experiments—some made by 
myself, and others conducted in my presence ; and 
tind no reason to modify the views which I have 
expressed in my letter, page 185. 

Clement E. Stretton. 

Saxe Coburg-st., Leicester, Nov. llth. 


THE RECENT ACCIDENT AT LIVER- 
POOL AND THE MIDLAND TWO- 
MINUTE BRAKE. 


{20736.J—IN my letter, page 129, I gave some 
details of the accident which took place at the 
Central Statiou, Liverpool, on the 22nd September. 
There is a rule that trains must run into terminal 
stations at such a speed that they can be stopped by 
hand-brakes only, and drivers haul! be very care- 
ful to obey it, especially when they hare a continous 
brake which es"not safe to depend npon ; but. on the 
other hand, if drivers are utedel to obey the rule, 
an extra minute should be allowed in the running 
time to enable it to be carried out. 

Major Marindix’s report is now issued, and it is 
satisfactory to know that his remarks upon the sub- 
ject are cngaging the serious attention of the chair- 
man and directors. I have pointed out in my 
pamphlet, and in your columns, the danger of the 
moditied vacuum brake used by the Midland Com- 
pany. 

Major Marindin remarks: “ It would appear from 
the evidence that the brakes upon this train did 
not act as they should have done when they were 
last applied, for, if they had, the tram brake, which 
was undoubtedly applied when leaving the tunuel- 
mouth, 311 yards from the butfer-stops, or very 
soon after, onght certainly to have so reduced the 
specd that the driver might without ditticulty have 
stopped his train at the proper place, by the anpli- 
tion of the steam-brake when he had still 140 yards 
to run.” 

He also states: ‘That the unsatisfactory manner 
in which the train brake behaved upou this oecasion 
strongly supports the conclusion which was arrived 
at by Colonel Rich, when reporting upon the secme- 
what similar accident which occurred on the 25th 
April, 1882, at Portskewct, on the Great Western 
Railway, viz., that the efficiency of this elass of 
brake is materially interfered with by the leakage 
hole in the piston-head.”’ 

This conclusion is perfectly correct ; and the fact 
that Midland trains are constantly running pust 
stations and signals is convincing proof thet the 
brake is dangerous. 

When this brake is in good order the power is 
practically gone in one minute, and the blocks 
will be clear away from the wheels in about one 
minute and a half. 

The rule says a driver must have at least 10in. 
of vacuum betore he starts from a station: now, 
this leads anyone to think that 10in. would at least 
be efficient in stopping a train, but from my own 
experience I am able to state that 10in. of vacuum 
leaks away go quickly that it is no use whatever. 

Many drivers hold the opinion that the amount 
of vacuum shown upon the gauge is the actual 
power which they can bring to bear upon the brake 
pistons. This is not necessarily the case. For 
instance, a driver opens his large ejector and 
creates a vacunm of perhaps 15in. or 20in. in the 
brake-pipe and lower side of each piston; this is 
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shown on the gauge. But at the same time there is | though not highly finished, looks very well. A 
not at first any vacuum upon the top side of the | rather clumsy holder for the chin has been attached 
piston, and, therefore, no available rake power. | to the tail-piece boss, but I would suggest that pro- 
A considerable time is required to create a vacuum | jections should be left for the purpose of forming a 
in the top sides of the cylinders, because all the nir older, and if well designed might be an ornament 
has to be exhausted or: drawn out through the | instead of an eyesore. Iam happy to say the sound- 
small leak holes. st has not been discarded, so there is some hope 
Trains often run past stations on both the Mid- for the tone. If I mistake not, the bass bar has been 
land and Great Western Railways, the brakes fail omitted, which would be an error, but the position 
to take any effect, but the drivers state sitively | of the instrument precluded a thorough examina- 
that their gauges showed 20in. or 20in. of vacuum. tion, and, of course, did not allow sounding. I 
Their word is sometimes doubted; but it will be should remark that the piue of which the sound- 
| board is formed is joined in the usual manner, the 
closer grain being in the centre. The back is also 
joined, but I think it might be cut from one picce 
with advantage. Captain Cuttle. 


— — 


planer if he thinks it better than the form suggested 
in my article, which scems to have given him such 
dire offence that he is almost unpurlimmentary in 
the expression of his views. For this reason alone 
I had determined to allow the letter to pass without 
further notice, and will now content myself with 
saying that my views are not altered, but that I do, 
as I expressed in that article and elsewhere, object 
to combination lathes or other machines; but that 
if a planer or shaper must of necessity be used on a 
lathe-bed, I think the rack and pinion may be so 
used satisfactorily where such rack and pinion has 
already a place on the lathe, as in the self-acting 
and screw-cutting ones. The form of planer-h 
is, of course, optional. F. W. G.'s” may be 
better or worse than mine. I did not happen to 
notice it, and have sent the paper to my son, as I 
do weekly. 

If “F.C.” or F. W. G., or anyone else, sends 
a design of lathe apparatus, which appears to my 
humble mind a Kood one, I should most certainly 
recommend it, as I have no personal fecling in the 
matter. If I object to such designs, I always try to 
remember that a courteous letter alone should find 
a place in these columns. O. J. L. 


little or no available brake Power, and yet the 
gauge has shown penty of vacuum. Of course, it 
will be said that drivers must keep tho large ejector 
open for a considerable time; but there are two 
serious objections to this—(1), The large ejector 
causes such a noise when used at stations (especially 
those which have glass roofs), that drivers are 
blamed “ for making a disturbance in the stations; 
(2) The ejectors use such a large quantity of steam, 
that if kept open for the Proper time the reduce 
the boiler-pressure to such an extent, that the 
engines cannot keep time with the trains. The 
small ejectors for maintaining a vacuum when 
running, not only use very much steam, but the 
constant jet seriously affects the steaming powers of 
the engines. 

The Midland Company possesses some splendid 
press engines; my letters in back numbers of the 
ENGLISH CHANIC have frequent] pointed out 
the first-rate work performed by 2 5 and the 
small consumption of coal in proportion to the 
duty. Unfortunately, now these fine engines are 
crippled ; the latest information furnished to me 
shows that they burn more coal per mile than any 
running out of London, in conse uence of the use 
of the vacuum brake ejectors. o engines now 
often have to take a train which one could work 
before this brake was fitted to them. 

Clement E. Stretton. 

Saxe Coburg-street, Leicester, Nov. 11th. 


“A. S. L”S” HYDRO- DYNAMIC 
PARADOX. 


20739. — Tux following is the explanation of the 
above paradox :—The bellows E being full, F is 
empty,* and therefore counterbalanced by H. We 


SPHERICAL SLIDE-REST. 

(20742.]—I Ax much obliged to “F. W. G.” for 
noticing my proposal; I have received aaae pood 
hints from him. I had, however, conside the 
backlash he objects to, but thought the two lower 
slides of the spherical were only used to place the 
centre of worm-wheel in position. If that is 20, I 
think his objection would not hold, as only the 
upper slides would be uscd for the ornamental 
work, which upper slides should, of course, be 
with the usual care. =- E.A.M 


E. 
N E. 


NORTHCOTT’S APPARATUS FOR TURN- 
ING IRREGULAR FORMS. 


(20743.]—In the Exoursn MECHANIC for Sep- 
tember Ist, 24049, P. 596, No. 910, I observe that 
‘‘Gereb Admi ” refers to a description of the abave 
given in my book on lathes anc turning, and in- 
quires if the following ge is correct: For 
every revolution of the back shaft the worm-wheel 
will make one-seventh of a revolution, and durin 
one-tenth of a revolution of the screw e the slide 
will traverse one-tenth of an inch.” t Gereb 
Admi ” goes on to say, he concludes the one-tenth 
to be a printer’s error, and the movement of the 
slide to be ene seven- hundredth of an inch, instead 
of one-seventicth, as given in Lathes und Turn- 
ing,” for the movement corresponding to one revo- 
lution of the shaft A. Gereb Admi” is quite 
right in assuming the one-tenth to be an error; but 
I expect it was my own error, and not the printer's. 
The shaft A. however, will revolve 70 times to 
move the slide D lin., and F. A. M.'s” reading 
of the sentence in question correctly expresses my 
meaning. If Gereb Admi” will send me his 
address I will endeavour to give him a sectional 
drawing of the apparatus, as he requests, or any 
other information he may wish to have. 

In regard to “F. A. M. 's letter in September 
Sth (20471, p. 13, No. 91 1), I may state that he is quite 
correct in concluding that the slide must Vibrate 
slowly, although not necessarily so slowly as one or 
two vibrations per revolution. The appuratus was 
mainly intended for use in conjuuction with 
rotating cutters, although I produced some ve 
peed figures with it and a single point tool. 
“igure 198, for example A e and Turning,” 
2ud edition), was done in thi way, aud F. A. M.” 
will see that the vibrations were in that case many 
more than one or two perrevolution. F igures 211 
and 212, cut by single point tools, are not bad 
patterns. Figure 216, and the principal part of 
217, were cut by an eccentric instrument used in 
conjunction with the . Figures 213 and 
214 were very carelessly cut; but in these the 
vibrations per revolution were considerable, both in 
number and length. I have two or three very 
of lead is necessary. What “ E.” says about | rough, but ver curious, specimens of solid turning 

i in | produced by this apparatus, and if “F. A. M.” or 
the best position, I think is highly probable ; it will] Gereb Admi” is in my neighbourhood at any 
be one of t the problems in future machines to see | time I shall be wery pleased to show them. 
whether it is possible to so arrange things that the i; W. H. Northcott. 
field produced by the armature may assist, instead Hatcham Iron W orks, Pomeroy-street, S.E. 
of weakening, the primary field. I cannot say. 5 
without more consideration than I have been able 
to give to this, whether such an arrangement is 
2 or not, on first principles. Another poi nt 

should like to mention is that, as a matter of 

fact, owing to residual magnetism, the charac- 

teristic curve does not begin at the point of inter- 

section of ordinate and abscissa A, as in Fig. 1, but 
at a point a little way up, as Fig. 2 at B. ESA 
L1.B.A. 


have then simply to deal with arms A and C. Let 
X represent the energy stored in E when it is in its 
original position; 50 X = E by distance L N: or 
X=ExLM+MN. Now E x L M represents 
the energy now stored up in the water W; so we 
have stored up in arm A no more energy now than 


GRINDING CHISELS AND PLANE- 
IRONS. 

(20737.J—Ir Amateur Carpenter“ (20717) 
wants a grindstone, let him get a fair-sized one, 
“din. or 26in. by 4in. Such a one on a wooden 
frame will cost about £2 or £? 10s., and can be 
worked by 5 or 1 N am an amateur 
carpenter, and since I adopted the plan of which I 
gave an account in Vol. NXXII. of the ExOLISH 
MECHANIC, page 212, I have had no difficulty with 
grinding plane-irons or chisels. The plan with the 
Wheel is not, in my opinion, so good, as my own, 
because you have not the same leverage against the 
stone, and because you cannot cant the older to 
grind gauges. If Amateur Ca nter” wants 
any further information, I shall be appy to give it 
if he will advertise his address. T. K. W. 


still requiring to be raised distance R P. What will 


20740.J)—I THINK E., letter 20709, mis- 
understands me when I say “that magnetic or 


result.” What I mean to say is this: To obviate 
the magnetic delay and electrical retardation, we 
give a certain amount of lead, which depends on 
the speed; but even when this lead is given, we 
must give a still greater lead when the current is 
larger, this further lead having nothing to do with 
magnetic or electrical retardation, but being, as 


NOVEL VIOLIN. 


[20738.]—Herewrtn I send a ve rough plan of 

a violin scen at the National Exhibition, Dublin. 
It is formed of two shells—one of hard wood for 
the back, the other of the usual pine, these being 
leit sufficiently deep to form the violin without any 
intermediate eh The shells of a walnut give 
i n, though, of course, much too 

decep in proportion. Projections are left to which 


4 


the usual neck and the pin for tail-piece are fitted. 
The waist dess not require to be as narrow as in the 
usual form. for the rounded sides allow the bow 

su ficient angle to clear the strings. LATHE-PLANERS. 

The cuts require little explanation, the second [2074 1.I—TuR Rev. F. Carre, letter 20712, is 
Hing intended to represent a section at right angles welcome to adopt F. W. G's” or any other 
to the first, but they do not by any means profess 
to give the proper curves, which are pretty, for I| © The figure in last number shows the connecti pas- 
only sketch from recollection, and the instrument, sage on the wrong side. It should connect E and F. 


B 
A A 
Fs Cul Fs C. 2 


stated, due to displacement of the field. I am fully 
aware that with no current at all a certain amount 


THE WIMSHURST INDUCTION 
ELECTRICAL MACHINE. 


(20744.] — UNINTENTIONALLY, I fear, though 
none the less effectually, does my friend M. Ph. S3 
corroborate my remarks re the above machine. In 
the article to which I alluded in my last, the 
machine was spoken of as “a recent invention,’” 
aud a ** decided advance,” aud“ certainly much in 
advance of anything previously known”; and 1 
cannot but think that I was justified in thinking 
that the writer meant to say that the Wimshurst 
machine was new, and better than those now in the 
market, 

Our shadowy M. Ph. S.“ now says it is more 
than two years old. Just so, I my; even more 
than that—at least ten. We, therefore, so far, 
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agree that it is not new. I presume tlie“ Voss“ 


was not known to him when Mr. Wimshurst built 


his machine: and the ouly mystery to me now is, 
why, at this time, when we lave so much better, 
they should now be built at all. With refer- 


ence to its merits, Mr. M. III. S.“ kindly points 


out the cause of the weakness to which I referred. 
Just so, Sir. I am obliged to you for your ex- 
planation—the fault of the arrangement of the 
machine. Just as I said; and I cougratulate and 
console myself for my neglect in not making the 
inquiry, in the fact I have so effectually called 
torth an explanation of its poor perfomnance, and 
that, I believe, from the very gentleman who 
reports it a recent invention’? and a © decided 
advance.” But, after all, I am to be excused, 
Inasmuch as the object of my previous letter was 
not to explain the defects of the thing—the cause 
of which I knew very well—but to warn those who 
did not know better, lest they should build or buy 
such, and be doomed to after disappointinent. 

I was at a little loss to account for the extra- 
reer results reported; but the explanation of 
NM. Ph. S.“ shows that the machine performed 
more like what a respectable Holtz of magniticent 
size should, and Lum quite willing to take the word 
f“ M.Ph.S.” himself in this matter, without the 
evidence of the ghosts he calls to wituess—* the 
severul members of the Physical Society ’’—name- 
less M.Ph.S.’s like himself; but, I submit, the 
fault was with himself, the writer of the original 
article; for why was length and number of spark 
given, if not to judge of power? If other data 
the extra Leyden jar—was absent, that is his 
look-out. I mentioned the machine I showed at 
the Physical Laboratory merely to show that the 
connecting the similar amnatures was simply u 
matter of of course“; I claimed nothing, and, 
indeed, my very aim was to object to anyone 
Claiming an arrangement so obviously necessary. 

Since writing my first letter I have had numerous 
inquiries xe the construction of multiplate Voss 
machines. To those who have already made a 
single plate, a few words will, I think, clear away 
all difficulty to others I will ask them to wait a 
short tune, as I am in communication with Messrs. 
Dale aud Co., of Little Britain, with reference to a 
new model, which, when complete, I will describe. 
If the Editor can find room I will be pleased to 
explain the principle of the Voss.“ which, when 
mastered, the amateur maker has not to stick so 
slavishly to the designs of others, but is free, and is 
thus more in a position to employ the material and 
tools at his command. 

The few remarks to those who have constructed 
a single plate machine, are Ist: The brushes and 
buttons are necessary only on the first plate; if 
many plates are used they may be put on the last 
plate also, 2nd. The vertical combs are not needed 
anywhere. Ido not care for the *' slips of glass“ 
urrangement, as they need a frame. If this frame 
is of conducting material it interferes with the 
action ; if of non-conducting material (vuleanite) it 
is troublesome to make, and expensive. My 
stationary plates are round at the top aud square at 


the bottom. 
Swansea. A. R. Molison. 


SPECTACLES. 


[20745.]—Mr. Henry Srookk's letter (20673, 
No. 918) is of great iniportance. Three years ago, 
in a letter to Mr. Burnham, of Chicago, I men- 
tioned an apparatus devised by me, and named a 
**parallaxoscope,’’ which has for its principal objects 
some of the desiderata pointed out by Mr. Stooke. 
I have good sight ; but for years I have observed 
that my left eye is weaker than my right one: still, 
I had never noticed any inconvenience from it. 
Some years ago I was studying optical phenomena, 
when, in winter time, I particularly observed the 
effects produced by frost on the glass of my 
windows. As freezing time is now very near, I 
advise all curious observers of natural, physical, 
and meteorological pheuomena, to pay attention 
to the gradual freezing of their window-glusses, 
particularly those expused to the sun-rays. It 
will afford them a gratuitous spectrum analysis of 
a peculiar and most interesting kiud, and a 
source of great entertainment, concurrent with 
its marvellous effects. On these fut surfaces 
they will, perhaps, be surpriscd to observe a beau- 
tiful reproduction of most of the moon’ssurface— 
most interesting forms— mare, mountains, craters, 
craterlets, Ce., which very likely will make them 
think, dream, and doubt. They will admire 
splendid landscapes, ficlds of grass, forests, trees, 
seas, &c., which all will be formed by successive 
oe of vapour, the physical form of which 
wil thereby be revealed to them, the cause alone 
remaining unexplained. They will have the phy- 
sical explanation of the moon’s yellow light, the 
colours, tints, shades, &c., observed on her surface, 
and of their changes. They will be able to observe 
the difference of temperature between moon and 
sunlight, and its cause; consequently, their dif- 
ferent cffects upon the earth and vegetation. They 
will be enabled to explain, according to physical 
laws, the production of halos, as they will be able 


to produce lunar ones, in simply looking to the 
moon through the trezen glass of their window, 
but on one face only, not on the other. 

Oue day, on looking at my frozen window -glass 
exposed to the sun-rays, I observed a splendid, a 
glorious representation of the sky, with innu- 
taerible constellations of stars of all colours, which, 
owing to the earth's rotation, continually changed 
in colours and sizes, proportionally with the angular 
incidence of the sunlight. Not only did they 
chauze in colours, but some disappeared entirely, 
when new ones appeared suddenly. In closing 
one eve, I experienced beautiful phantasinagorical 
dissolving views, which vanished also, and changed 
on reopening it. It changed again on closing the 
opposite eye. These wonderful changes suggested 
to me very deep thoughts. Meanwhile, I was struck 
by the following discovery: My tiro eyes hare not 
the same facus; that of the right one is higher than 
that of the lert. When looking at very distant 
objects stars, for example—I observe no sensible 
effect: but, at middling distances, it causes a faut 
want of neatuess in the vision. This seems to come 
Within the scope of Mr. S's query. No doubt, 
many persons, perhaps unknowingly, are affected 
in the same manner as myself, and even, perhaps, 
worse, I know of no instrument now existing for 
detecting this peculiar visional state. I therefore 


endeavoured to devise one. Convinecd as I was 
that were such instruments existing, it would 
render possible not only to detect an abnormal 
state, but also its proportions, and, as a natural 
consequence, lead to a proper remedy. Such is the 
origin of my parallaxescupe, of which the following 
is a ciescription. 

I took three sheets of white cardboard: on two 
of them I truced a similar circumference; on the 
first, Which will make the bottom of the instru- 
ment, I blackened the external part so as to obtain 
a round white dise in the centre of a black ground. 
Across the white disc I traced two thin perpen- 
dicular black lines, crossing each other at right 
angles in the centre, where I made a dot. On the 
second sheet, which will be the medium one, I cut 
offand removed the central dise, the shect being 
blackened as above. Across the empty circumfer- 
ence I placed two thin black threads, crossing each 
other at right angles in the centre, where I placed a 
black pearl; the whole corresponding in form with 
the first sheet. The third, or frout sheet, was 
entirely blackened; two pin-holes were pierced 
in it, at a proper distance from the two eyes, so as 
to permit to look through. The first, or bottom 
sheet was fastened at one end of a board; the 
second, supported by a stand, was placed in a 
groove, in Which it could slide at will, backwards 
aud forwards as required by the sight; and the 
third was fixed at the other eud of the board. Such 
is the instrument. 

It is obvious that in cases of normal lights, on 
looking throngh the pinholes of the front sheet, 
both the crossed thread and black pearl of the 
middle sheet will exactly cover the black lines and 
dot of the bottom sheet. But if there be any 
abnormality such will not be the case. In normal 
cases, on closing the right eye, for iustauce, the 
black pearl will be carried to the right, but on the 
black line. In closing the left eye it will be the 
reverse, but in abnormal cases all will change. If 
oue eye's focus is higher, on closing it the black 
pearland threads will no longer agree, and will be 
carried under the black lines and dot, of course, 
vice versi. If the abnormality is in the vertical 
direction, on closing alternately the eyes, the differ- 
ence of focus will be observed. In cases of normal 
sights. in closing the eyes alternately, the pearl is 
carned at an equal distance both ways, whereas, in 
abnormal cases the distance differs. As such it is 
casy to ascertain the degree of abnormality. 

The direction and intensity of the aberration 
being known, it entirely depends on opticians to 
redress it by meaus of glasses. If one eye is weaker, 
they will increase the power of the glass ; if differing 
in focus, they will place their glasses at an angle 
corresponding with that of the aberration, and the 
sights will be all right. I give above a rough sketch 
of the instrument. Ch. Rabache. 


(20746.J]—I QUITE agree with the querist (letter 
20673, p. 184) that immense mischief has resulted 
from the ignorant and pretentious charlatanism rife 
in the spectacle-selling trade. Spectacles, like 
trusses, splints, and wooden legs, should be ob- 
tained under the advice of a medical practitioner, 
Specialists are now not uncommon who understand 
the anatomical structure of the eye and its needs — 
to assist nature is the honest aim of these gentle- 


men: and there are instruments which in the hauds 
or these are almost infalible guides. Isay, search 
out the uearest of the aforementioned, und get 
spectacles of the sort advised. A little trouble or 
money spent in this way isa profitable investment 
in the end. Above all things, avoid very cheap 
goods, Thousands of cheap spectacles have only 
one surface of the leuses optically worked; the 
other is just a common window-gluss surface. Let 
uly one look across the road through an ordinary 
Window: uote the distortion of all objects he secs, 
and ponder, then, at the possible results to his 
vision if he constantly has such a mass of distortion 
in freut of his eves. Prismatique. 


DIE-CUTTING. 

e letter 20720 „ Robinson Crusoe“ 
says the dies for large medals are generally cut bya 
machine and finished by hand. Can he oblige with 
any particulars, and a sketch of the machine? . I 
have been partner in a large die-sinking business in 
the Midlands 11 years, and never heard of machiues 
being used. In the lust paragraph he says dies for 
coinage are produced in large numbers by punches. 
I presume he incaus what is technically known as 
“hubbing.” 

I stated, on page 72, Vol. XXXIV., and page 247, 
Vol. XXXV., much information on this subject can- 
uot be conveyed by writing. M. M. I. Sc. S. 


LEGAL REPLIES. 

f20748.\—Hignway—Wiptn (48511) — By the 
General Highway Act, 1835, which still stands 
good, no fence or other obstruction is to be put up 
within loft. of the centre of any curringeway. The 
querist must therefore measure his lott. from the 
centre, and not 501t. frum the Uo fence. But 
if the read in question is, and always has been, 
Wider, he cannot reduce its width. The whole 
space between hedges or fences is highway, if it has 
been used as such, for carriuges or cattle, and this 
Whether it be hard road or not, and it cannet 
legally be enerouched upon. But at least laft. 
from the ceutre must always be allowed. 


THE AGRICULTURAT, HOLDINGS Act, 1875 (48520). 
—This statute came into operation upon loth 
February, 1875, and it applies only to leases entered 
into after that datë. Any farm lease, therefore, 
which was granted prior would not be uffected by 
its provisions. If, however, there be no lcase, but 
only a vearly tenancy, then the Act applies to that 
tenancy. if current at the date of its coming into 
operation, unless it has been excluded by proper 
notice iu writing, or by mutual agreement, or tlie, 
custom of the couutry. 


Drralxixa Goons — Rerraims (48575). — The 
shortest way to proceed in this case will be for the 
querist to bring an action against the lathe-maker 
in the county-court for the return of the slide-rest, 
with such damages as he likes to claim for its de- 
tention. It would be as well to make one more 
demaud for it in writing, of which he should keep 
a copy, and send by post himself, so as to be able tu 
prove the posting. When the summons is served 
the lathe-maker will doubtless attend to the matter. 


NUISANCE — SMOKE — SMITR’S SHOP Sill a 
Fuller particulars are certainly required to under- 
stand and answer this question. How long has the 
querist occupied the premises? How long has the 
smith's shop been there ¢ What kind of a chimney 
is the smith's? How long has the nuisance been 
going ou? What sort of a factory is it? Without 
knowing these things, at least, it is useless my 
trying to deal with a complex case of nuisance, 
dumages, and injunction, which requires full and 
caretul consideration. $ 

VEIIICLE— LIcEXSE—TRHADR (48581).—A vehicle 
used solely in the way of any trade or business 
which has the owner's name and address lightly 
printed thereon, does not requiro a license; and 
such a vehicle may be legally used to convey the 
owner and his family to church. But any other 
user, even without letting on hire or carrying 
strangers, would make a license requisite ; or where 
tradesmen drive out in their light carts on holidays, 
though the law in this respect is probably seldom 
enforced. But as the exception 1s solely for the 
good of trade, the professions are not included, and 
any professional man using a two-wheeled vehicle 
would have to pay 15s. for the license, or run the 
risk of being fined, so it would be safer to take out 
the license. It appears that a clergyman may keep 
a horse for his professioual use without paying the 
duty, and there may be some exception in the same 
way in regard to vehicles, with which I am not 
acquainted. 


ContractT—Fratp—INFrant (48589).—The law 
presumes a persou to read an agreement before 
signing it, and to know and assent to its contents ; 
and this is the usual course. The form signed was, 
of course, a contract. But still, if the party signing 
proves that he was induced to do so by a false re- 
presentation as to discontinuing the book, that would 
amount to a fraud, and would avoid the contract. 
In the case put, few, if any, judges would entorce 
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the agreement, as these canvassers and their modes 
of doing business are well kuown. But the querist 
being an infant, there is an end of the matter, as he 
could make no legal contract unless the book can be 
considered a“ necessary.“ in which case other facts 
must be gone into. The publisher will probably let 
it alone; but if sued, the defendant should plead 
both traud and infancy. 
Fred. Wetherfield, Solicitor. 

2, Greshain-buildings, Guildhall. 


THE LINK-MOTION 


[20749.]—Wiurn reference to M. I. C. E. 's“ letter 
(20722), I beg to say that Rankine's Applied 
Mechanics ”? does not, so far as I can find, contain 
an answer to my original query on this subject, 
which was in effect: What relation must subsist 
between d, J. and r, so that the curve in question 
may deviate least from a straight line? 

I should, therefore, be much obliged if Milver- 
ton ” would favour me by giving the outline of the 
investigation by which he obtains the results a? = 
I(l + r), aud tan. DCO = yl + r; 31 . given 
by him in letter 20688. A. J. Smith. 


REPLIES TO QUERIES, 


—_0>e_— 
„“ In their answers, Correspondents are re- 


spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[48030}.—Hardening Taps and Dies.—Your 
correspondent * Essar,” on p. 210, says there is 
ouly one way, namely, heating to cherry red and 
dipping in cold water, and then goes on to say 
practice makes perfect. Now a reply of that kind 
does not seem to me to properly answer the query. 
The great difficulty in hardening tools, is principally 
their liability to twist or get out of truth ; secondly, 
cracking (especially if large) after hardening; 
thirdly, getting the right temper. In our factory 
we use n grcat number of small taps and rimers, 
some of the rimers are Yin. loug and jin. diameter; 
these we harden very successfully, not more than 
one out of a dozen being out of truth. Our plan isas 
follows. First, carefully select your steel; let it be 
of the best cast, witha medium grain (a fiue- 
grained stecl will break when much less force is 
applied than a coarser-grained, and, although it 
will take a keener edye, it willnot resist the strain 
required by a tap or rimer). Next centre it, and 
“turn off the scale and soften. The object of soften- 
ing after the scale is removed is to make the grain 
of the steel equal throughout: if it be softened with 
the scale on it will generally cast. To soften inclose 
the articles in a picce of gas-tube filling up with 
wrought-iron turnings and plugging the ends 
with clay, making the whole red-hot and allowing 
it to cool very slowly—i. e., leaving it in hot ashes 
all mght.—This method makes the steel very soft, 
und cqualises the grain. After softening tum up 
the work, taking care not to bend it or straighten 
it, should it have cast, as it probably will in the 
process of softening. The reason for this is that 
uf the steel be bent or hammered, the grain will be 
closer in one place than another, and heut has a 
great tendency to bring it back to its original 
position, The next thing after tinishing your tool 
is to harden it: first, slightly heat it over a gas or 
other flame, and rub it all over with a mixture of 
‘Castile soap and lampblack. This is to prevent 
the edzes from being burnt. The next is to get a 
thick iron pipe (the size we use is Yin. diameter and 
4 bore). This is well filled up with taps or rimers 
und charcoal dust, the ends being closed with clay 
as before, this is placed in the furnace and occasion- 
ally turned, until it is one uniform heat of cherry 
red, or on tho outside a triffe hotter. It is then 
carefully removed from the fire, one end of the clay 
kuocked off, and the contents allowed to drop per- 
pendicularly into a solution of water, chloride of 
sodium, and nitrate of iron; this solution is kept at 
a temperature of 60 degrees. The articles hardened 
arean at least a quarter of an hour before 
being removed. This method of hardening may be 
summed up thus. Make the steel of one grain 
throughout, prevent it from oxidising whilst being 
heated, allow every part to heat at the same time, 
avoid bending while hot, and lastly restore if pos- 
sible, by adding to the loss of carbon caused by 
heating. As I have taken up already too much of 
your valuable space, I will defer the method of 
tempering to some future time.—ARTHUR CLEGG. 


[48043.]—Chemical Black.—I have some sheet 
Steel several square feet each, that I wish to treut 
so as to avoid rusting. Possibly ‘* Auld Reekie's ” 
process may answer. Will he please give clerrer 
details of application? My stecl is not bright; is 
this necessary? or will the application suffice with- 
out preparing the surface of steel, or with pickling 
in hydrochloric or sulphuric acid do.— AMATEUR. 


[48132.]—Bacteria in Beer.—I must congratu- 
late Mr. Thoms on his bnilliant discoveries in 
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biological science, as he is the first person who has 
ever scen the phenomenon of ycust-cells developing 
into bacteria, and vice versi. This is altogether 
contrary to my experience, and is also con- 
trary to the experience of every biologist of auy 
note, either at home or abroad. I most emphatically 
deny that a veast-cell, under any conditions what- 
ever, is capable of developing into a bacterium, or 
that a bacterium is capable of developing into a 
yeast-cell. I maintain that u yveast-cell always 
remains a veast-cell, that a bacterium always re- 
mains a bacterium, and after reading carefully Mr. 
Thoms’ letter iu No. 919. I can only conclude that 
had he been more conversant with the researches 
of the last few years on the lowest forms of life, 
he could not possibly have made such blunders—I 
beg his pardon, such mistakes.—JOHN HERON. 


[48149.] — Dynamo for Electro-Plating. — 
Several machines of the kind have been described 
in previous numbers with drawings; but the size 
of wire, &c., depend upon the work to be done and 
the general construction of the machine. The caleu- 
lation is, in fact, complicated by so many con- 
siderations that, unless one took a given machine 
coustructed to do certain work at a certain speed, 
no very definite instructions could be giveu.—T. P. 


48155. — Substitute for Hops.—Consult some 
of the trade journals. What with substitutes for 
malt und for hops. brewers will soon set the populur 
tasto against beer aud ruin their own trude.— 
Essar. 

[45156.]—Geneva Watch.—If you cannot dis- 
cover the cause by the heip of the numerous articles 
which have recently appeared, it will be advisable 
to take it to a professional. Examination is the 
only way to arrive ata correct opinion as to cause 
of stoppage, though it would be easy to guess at 
many things.—OkoOLOGO. 

48160]. Eood for Camera.—To Mr. Lancas- 
TER.—Many thanks for your offer on p. 157. If 
you will kindly send sketch referred to, I do not 
think I shall be the only person obliged.—Assoc. 
M. I. C. E. ` 


[48161.] — Secondary Batteries.—No satis- 
factory reply can be given without examination of 
the cells. The danger depends entirely on the 
amount of E.M.F. Ir the current will not pass 
through the body, there is no danger.—T. S. 


[48163.]—Brake for Dog-Cart.—Do not all 
brakes for two-wheeled vehicles throw the weight 
on the horse? Can it be otherwise, unless it is 
made to work on a drum on the axle, and is tied to 
the tail of the cart? The fact that a prize was 
offered shows that there is a difficulty. — T. P. 


[48164.|—Waterproof Dressing.—Coat the 
sheets with double-boiled linseed oil, and leave 
them to dry well betweeu the coats. If wanted 
coloured, use echre, brown, or vegetable black. If 
tarpaulins are wanted, coat the cloth with Stock- 
holm tar, thinned with whale-oil.— Essar. 


[48193.]—Medical Coil.—Your query is rather 
iucompiehensible. The wire is made up of one 
length of diferent sections, and the mild of the 
sections are carried out to pieces of brass, where 
connection with the handles can be made by plugs 
or switches. Mr. Lancaster explained that some 
time ago.—I. N. D. 


[48291.]|—Softening Steel.—Once tablespoonful 
each spirits of salts and saltpetre to one gallon of 
water. Heat the steel and cool in it: then heat to 
soften by letting cool, Cast steel thus treated will 
wel with sand.— W. H. 


48316.]—Dividing Double Stars with 31 in. 
—For several years I used a Sin. Cooke, and 
should have been pleased indeed to have separated 
such stars as those mentioued by O. G. — both 
according to Webb, only 1 second apart, but dis- 
tance varying. I found 2-5 seconds were ucarly the 
limit of its performance, aud this under the most 
favourable circumstances and with 150 power, the 
highest it would bear.—W. A. S. 


„ Printing on Opal or China. 
— Many thanks to W. Rebinson, juur., for kindly 
answering my query re above. If it would not be 
too much trouble, will he oblige with giving full 
formula and detailed instructions for printing with- 
out development either by collodio or gelatino- 
chloride? Also full detailed instructions for toning 
the lantern slides after pvro-development with 
chloride of gold. Would it hurt the prints on 
china or opal plates uf, after being dried and 
coloured with ordimary china paints or oil colours, 
they were to be burned in, us usually done in tile 
paintings. —KERAMIC. 

[48386.]—Iron HoopS. Allow lin. for jumping, 
C.: jump a little, set the end up a little narrower, 
lay flat on anvil, split up the middle Izin.; theu 
scurf one-half one way and the other half the 
other; hold it over the anvil, and knock the half 
you scarfed first down; turn over and knock the 
other half. Do the other end same way; then coil; 
give plenty of nip; pull them together; heat, and 
hammer together; then you can weld without any 
fear of slipping.— W. H. 


483099.) — Telescope. — Your correspondent, 
“Eleph,” if he cares for experiment, might try to 
transform his instrument into a dialyte. He would 
require a crown and a flint lens to form the cor- 
rectors, and these might be 3in. diameter. I cun- 
not tell him what curves or foci would be suitable, 
but I happen to have a few duta concerning an 
instrument described in these pages some years ago. 
It is 7} aperture, nnd I should think if Eleph”’ 
made his curves proportionately less for his 51, he 
would not find any extraordinary difficulty in 
urrunging the lenses so as to produce a deceut 
effect. 


Objeet- lens 
aperture, 71. Correctors, ap. 4. 
Focus 105. Plano-convex crown 9 
Ist curve, 76°94 Double coucave flint 997 
and „„ lial s lêr į 


Here is n more convenient formula given by Mr. 
Oldtield :— - 

Plano-convex objective, din. aperture, curved to 

l9iu. radius. 

Correctors, aperture ?}—plano-concave, dense fint, 

i Hin. muliue. 

plano ~- convex, white 

‘crown, ^in. radius. 

Probably, the latter arrangement is the easiest and 

most convenient, and I should think two planos, 

curved to say about 7in. radius, would give a fair 

result. But no definite prediction can be made; 

we can only judge what is likely to be suitable from 
the results which others have obtained.—O. V. 


[48421.J]—Battery for Bell.— Your battery 
might be simply charged with dilute sulphuric aciq 
in the proportion of I of acid to, say, 10 of water, 
but most likely it will be a ‘bottle bichromate,”’ 
in which case the solution would be a mixture 
of bichromate of potass and dilute sulphuric 
acid, in proportion, say, of 3 of bichromate to 4 ct 
acid, The water and acid must be mixed m 3 
separate vessel, and allowed first to cool, as thr 
mixing evolves great heat. It is said that the u. l. li- 
tion of a little pure chloride of zine solution 
increases the efficiency of the battery.—J. W. 
WHITE. 


[48154].—Single-NeedleTelegraph.—Youcan 
prevent the needle from rebounding off the stoy ¢ by 
folding a small piece of paper and gumming it to 
the bottom of the needle. It also gives a more 
distinct sigual.—G.B.C.B.L. 


[48144.]—Lamplight Photography.—It srems 
to me that your complaints all arise trom the faut 
that your Mates are under exposed. If you want 
full deta‘lin the draperies and shadows, I should 
say you will require to burn about 8 or 10 tires the 
quantity of maguesium ribbon you are in the halt 
of doing. Iam not practically acquainted with the 
working of the magnesium lamp you use; but I Would 
suggest that you might improve your results by 
interposing an oiled tissue-haper screen between the 
lamp aud sitter; this would diffuse the light. and 
help in a great measure to reduce the harshness ct 
the shadows. You should also have a white screen 
arranged at a right angle to the background on th: 
side opposite the lamp, and this can be so placed as 
to produce almost any effect in light and shade. 1 
have spent a considerable time in the study of 
portraiture by means of artificial light, the outcom:: 
of which has been the invention of the Eckes | 
light apparatus; and if Fogged’’ would favour 
me with his address, I would be happy to send hiin 
some of my results for his inspection. My arvangy - 
meut is shown in the following sketch. A, tls- 
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background; B, the side reflector: C. the sit ter: 
D. the lamp: and E, the camera. The detted Lines 
show the direction of the direct and reflected] rave ct 
light, from which it will be seen that the shactow 
will be projected into the corner and out of the ram ac’? 
of the camera. I think, if you try a similararrangre - 
ment, and burn more magnesium, you may met 
with better success.—Joun Y. M'LELLAN, Unus- 
street, Glasgow. 


[4{Sio2.]—Book-edge Marbling.—Thero a:e 
mauy causes why book-edge marbling docs 2 · 
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always go right, and which can only be ascertained 
by noticing effects or defects as work isdone. I 
should think the cause of the colours breaking up, 
is either that the gum is too thick, or too thin, or 
that the colours are not properly ground. The best 
gum is gum tragacanth, and this must be thoroughly 
dissolved, or if there are any lumps they will get 
into the teeth of the comb and g the colours. 
The per way to grind the colours is with pre- 
ured beeswax. ' The best red is carmine. But F. 
„. Cass had better get a copy of Woolnough’s 
„Whole Art of Marbling, published by Bell and 
Sous. He will there find everything relating to 
paper marbling.—J. W. Z. 


[48455.]—Bath Boiler.—I would advise you to 
puta 5 boiler at the back of your kitchen 
range, and lead a pipe from the boiler to your bath: 
you will get satisfaction this way; any other plan I 
think will fail to give satisfaction. Besides, the 
e of gas and sheet-iron boiler would soon 
over-run the cost of high pressure, as tho boiler at 
the back of your range would be placed so as the 
fire iu the range would heat the boier without any 
extra expense.—J. H. J. 


[48457 .]—Eleotro-Plating.— Your solution does 
uot contain enough free cyunide. Add a little 
solution of the potassium cyanide, according to the 
qoantiry of your solution ; as your solution now is, 
the deposit is adherent, but slow, and the solution 
loses more metal than it can gain from the anode. 
When in proper working order, the anode should 
be a light grey colour when the current is passing, 
and white when the circuit is broken.—GIRDLE- 
STONE WRIGHT. 


[45465.]—Gas-Tar.—Mix slaked lime with your 
tar for the roofs, or, better still, a thick coat of tar 
first, and plenty of lime shaken over this while wet: 
when hard, tar in. I have known this to be 
very effectual.— Wan. ' 


[48465.]—Gas-Tar.—I have tarred a gool many 
wooden roofs, and find by mixing cow-dung (fresh) 
with gas-tar, it makes a good cover of the nature of 
felt ; the particles of her eaten by the cattle is 
of a fibrous nature, and binds the tar in one sheet. 
I boil the tar, adding a little pitch with quantity of 
cow-dung, say, one shovelful to 3 gal. tar, g on 
hot, only when roof is thoroughly dry.—J. H. A. 


[48476.]—Met. Ry. Engines.—I am sorry to say 
that I can't give give dimensions of more than the 
cylinders and wheels, except as regards the 
L.N.W.R. The Metropolitan engines have leading 
Bissel-bogie, and have been before described in these 
columns, in the last volume but one. The Midland 
engines are of two kinds—Mr. Kirtley’s and Mr. 
Johnson's. The former have outside 3 12 gs for 
driving, inside for bogie-wheels. The latter have 
side with inside bearings, No. 8 class. The 
«limensions of the G. N. R. have already appeared. 
I may only say that they have vacuum ejector 
under footplate exhausting into tank. As regards 
the North Western, the cylinders are 17 x 20, 
and the driving-wheels 4ft. 7in. in dinmeter. 
Height frore top of chimney to rail, 12ft. 7}. ; 

diameter of chimney at top, lft. 6in.; diumeter at 
bottom, lft. 4in.; centre of boiler from rail, 
Gft. Thin. ; from centre of leading-wheel to back of 
buffer beam, 5ft.; centre of leading to centre of 
5 6ft. gin.; centre of driving to centre 
of trailing-wheel, 7ft. 9in.; centre of trailing to 
back of rear buffer beam, lft. lin. The engines 
are numbered from 2,000 upwards. They are fitted 
with Webb’s steam-brake, and also a hand-brake. 
The radial axle-boxes of the leading-whecl aro 
peculiar ; they are inclosed in a frame which is the 
segrnent of a circle struck from the centre of the 
forward pillar of the Ramsbottom safety-valve. 
The engines are fitted with a feed-pump worked off 
the trailing wheel-axle, and a Giffard’s injector on 
the fire-box. Thesafety-valves are of the covered- 
iu Ramsbottom pattern, and the regulator is in the 


emoke-box They are painted black, with red 
lining and grey tween bands on tank. These 
engines work the L.N.W.R. Metropolitan traffic as 


far as don. There is another rebuilt class, 
with Ramsbottom safety-valve and dome, with 
outside bearings for leading-wheels, and with 
cylinders 15 x 20. There is also another class, with 
leading Bissel-bogie, and with bright brass dome 
and Ramsbottom safety-valve, very like the Metro- 
Politan engines themselves. I hope some other 
correspondent will furnish dimensions and sketches 
OF the other railways’ Metropolitan tank engines. 
III answer to Carstairs, I have not dimensions of 
No. 303, etc., S. E. R. E. W. 


[48176.] — Met. Ry. Locomotives. — One 
of your correspondents wants the principal dimen- 
sios and particulars of the Metropolitan Ralwa 
locomotives, and tank locomotives of other lines. 
send a few principal dimensions, together with a 
feve particulars, of somo of the tank engines ou our 
principal railways. On the A Railway, 
20.5 und 209 are oft. 9in., 4-coupled outside cylinder 
passenger tank engines, with Bissel-bogies at lead- 
111g end; weight about 43 tons, and designed by Mr. 
Thun Fowler. On the G. N. R., many of the tauk- 
IIZ ues were built at Doncaster; some of the pus- 


senger wing tank-engines on this railwa 
driving-whceels öft. 6in. diameter, such as 274, 119, 
250, etc. Some of the goods saddle-tanks have 
driving-wheels 4ft. 6in. diameter, such as 606, 
which was designed by Mr. Stirling. On the G.W. 
Railway, soveral of the passenger saddle-tanks and 
wing-tanks have driving-wheels 5ft. 3in. diameter, 
such as 556, 567, 202, 204, 1421, ete. ‘‘ Salford“ is 
a Aft. six-coupled saddle goods tank-engine ; 987 and 
1224 are Aft. 6in. six-coupled saddle-tanks 
stationed at Birmingham. Several of the fifteen 
hundreds, such as 1501, 1509, 1519, 1523, 1537, etc., 
are oft. six-coupled goods saddle-tanks: some of 
these engines are stationed at Wolverhampton, such 
as 1523, where it was built last year. the L. 
and Y. Railway, some of the four-coupled passenger 
saddle-tank engines have their driving-wheels it. 
in diameter, such as 623 Elk, 637 Sunbeam, 625 
Venus, etc.; the last of these was in a collision at 
Burscough Junction in 1880, in which both driver 
and stoker were killed. No. 56 is a ft. 8in. 
four-coupled Pon cr wing-tank, and was built at 
the Glasgow Loco. Works by Dübbs and Co., in 
1878. On the L.B. and S.C. Railway, the tank- 
engines of the Terrier ” class have driving. six- 
coupled wheels, 3ft. 11}in. diameter, cylinders 13in. 
by 20in., have the Westinghouse brake, and were 
designed by Mr. Stroudley. On the M. Railway, 
1265, 1266, 1268, 1271, 1272, etc., are öft. Gin. four- 
coupled passenger wing-tanks, cylindems l7in. by 
24in., have bope at trailing end, were designed by 
Mr. Johnson, weight 43 tons 9cwt., were built at 
Glasgow in 1875 by Neilson and Co., and run local 
trains between Birmingham and Wolverhampton ; 
789, 793, 794, etc., are 5ft. 2in. four-coupled passen- 
ger wing-tanks, run local trains on portions of the 
Metropolitan Railway, and were designed by Mr. 
Kirtley. On the North Staffordshire Railway, 25 
is a four-coupled passenger wing tank-engine, au 
was built at Stoke Locomotive Works, 1882.— 
PROMETHEUS. 


(48481.])—Rigging Boat Yawl. — I should 
recommend a lug-sail, as shown in Fig. 1, it being 
easily managed, aud if arranged as shown in tho 
figure, with about the same proportion, it will give 
a good result, according to the lines of the boat. 
The sketch shows the vessel close-hauled. Tig. 2 


— — 


“sah. 
r- 


+ = 
= . .— 
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t consists of a right and left - 
rew, with a swell and holes for 
nding female 
s to the ends of the screw, enable one motion 
to draw the two together, the reverse motion 
separating them. Respecting water ballast, I don't 


represents an adjustin urpose of 
tightening the stays. 
handed . 
towing. Two shackles, ha ving corre 


t 


$ 
| 


know where you can get bags cheap. I have seen 
illows for water-beds in good condition cheap ; but 
think stones quite as good for the kind of boat.— 
FRED. WALEER. 

[48481.].— Rigging Boat Yawl.—I do not see 
how ‘‘S. S.“ is to rig his boat as a yawl with only 
one mast—he will require main and mizen mast, 
with gaff, mainsail, aud jib brought down toa 
short stout orp: the mizen may be either a 
working lug with the tack brought down to the 
mast a little above the level of the gunwale, and the 
sheet rove through a block at the end of an out- 
rigger or fixed boom projecting from the steru, or a 
Bermudian mizen, which is triangular, and does not 
require a yard. The jib and mizen should balance 
each other, so that the boat may be sailed under 
them, or the mainsail alone if nece 2 NSP 
can set up his stays by substituting a right-and-left- 
hand screw tapped into the ends of a piece of tube 
for the dead eyes and lanyards usually employed. 
The tube should have a hole about the middle, in 
which to insert a pin to heave it round by, and the 
stays should be made of wire rope. A steering- 
wheel in so small a boat would be only a nuisance. 
Nothing is so handy as an ordinary tiller, especially 


have | boiler, he will find that on passing the skins over 
the hole, the wool will be so loosened that he can 


tear it off rapidly, and with great ease. Care must 
be taken to preserve the temperature of the steam, 
so that as little condensation as possible takes place 
within the barrel. A. A. C. 


[48493.] — Gas-Stoves. — ‘‘ Hayling Island” 
cannot do better than try Ritchie's Lux Calor” gas- 
stoves for his conservatory. Acting upon the stro 
recommendation of Mr. Veitch, of King's- road, 
Chelsea, I used a couple of the heat-giving Ritchie's 
stovesin my nhouse last winter, and hey effec- 
tually kept the temperature up to the point required 
—not a high one certainly, but quite high enough 
for tender ferns, bedding-out plants, &c. The 
stoves, as Hayling Island ” surmises, require no 
fluo, emit no unpleasant smell, and generate no 
blacks ; and ny plants throve as well as if my 
house had been heated with hot-water pipes—no 
trouble of keeping up fires or raking out cinders. 
The gas is simply lighted and turned up to the 


necessary height, and turned off if not required in 
the day-time. 1 must sa that, in spite of Mr. 
Veitch’s recommendation, I had some misgivings 


about these stoves before actually using them. All 
these were, however, dispelled when, after a fort- 
night’s constant use, I found my plants healthy 
and vigorous, which they continued up to the time 
when artificial heat was no longer necessary.— 
HIGHLANDER. 

48494. ] — Microphotography. — I think 
“Shutter will easily find the actinic focus of any 
objective, if, after having made the necessary cor- 
rections for cover-glass, and removed the eyepiece 
(never use cyepiece or anything elso between 
objective and sensitive plate), the best visual focus 
is obtained, he will turn the fine adjustment until 
the object appears surrounded by a red arcola. If 
it cannot surrounded by a red arcola, the 
objective is perfect, and does not require this 
correction. A blue glass stand is then placed 
between the source of light and substage condenser : 
this monochromatises the illumination. Some 
German opticians manufacture photographic ob- 
jectives; but their employment is unnecessary, 
especially when using high powers: then the visual 
and chemical foci are so close as to be practically 
coincident. Direct light and an achromatic con- 
denser of lesser aperture (numerical and actual) 
than the objective, gives the best illumination for all 
. and histological preparations. Oblique 
ight, without an open substage, is necessary for 
the resolution of minute surface markings. Should 
„ Shutter“ desire further information, I will be 
most happy to supply it, if he will communicate 
with me. I append address for this purpose.—A. 
CowLEy MaLLEY, B.A., M.B., Craven Arms, Mun- 
slow, Salop. 


[18197.]—Plating Brass.—Use a strong solu- 
tion of cream of tartar hot; add first some grain 
tin. Then put in your discs (which must be tho- 
roughly clean), and boil for a few minutes, when 
they will be thoroughly cleaned; or you might 
silver them this way: chloride of silver 1 part, 
common washing-soda 2 parts, common salt 1} 
parts; mix with a little warm water until as thin 
as cream; as it gets exhausted of metal it may be 
replenished by the addition of a little silver chloride. 
The best way to apply it is to a piece of rag on the 
end of a stick, dab in the mixture, and rub on the 
articles.—GIRDLESTONE WRIGHT. 

As- 


[4850 f.] Roman-Candle Stars. —Mix 
stars with shellac varnish—about 2oz. shellac 
solved in 100z. methylated spirit. They will then 
be quite hard. You seem to have got hold of 
pec lar compositions ; let me warn you that most 
ks professing to deal with firework-making 
contain ueciess rubbish. The best I know were 
articles by Practicus ” in the Boys’ Magazine,“ 
several years ago. Your rocket composition would 
blow them all to pieces, if properly made. Use 
nitre 13, sulphur 3, charcoal 6, mealpowder 2. 
Choke all your cases, small and large, and make the 
rockets hollow on a gun-metal spike. Dry the water 
of crystallisation out of all the salts.—Joun S. B 
BELL, C.E., Newcastle. 


[48506.]|—-G. E. R. Engines.—The only new 
engines that I am aware of which are running on 
the Joint Line are the 7ft. 6in. single express (245 
and 600 class), which have been so recently described 
as to need no further dimensions being given. The 
engines mostly used are the old 280 class (1862-1866) 
for express, and the No. 1 class (1808-1870) for 
local traffic. I may, however, add that there will 
be a class of new engine running shortly, which are 
at present being built at Stratford from Mr. 
Worsdell's design, and the first of which is to be 
out by Dec. Gth. This class will have fft. 
coupled-Wheels, and about 3ft. Gin. leading- wheel, 
which will be fitted with the radial axle-box.. 


for sailing. I do not know where you can get | Cylinders (outside), 18 by 24. They will also have 


water-bags cheaply ; but why use them at all :— 
War. 

[48484.]—Wool Skins.—If ‘‘ Waste Not” will 
coutrive a box or old barrel with a hole in one end 


the Joy’s patent valve gear ; boilers and frames of 
steel. The cab and splashers will be in one cou- 
tinuous plate, without break ; the donkey-pump of 
the Westinghouse brake, coming between the 


of about three or four inches in diameter, so that | splashers, will not be seen, access being gained to it 


steam can be introduced beneath from a small 


for oiling, &c., through the number-plate, which 
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will be hinged for the purpose. I shall be most 
happy to send a sketch with dimensions ou some 
future occusion, should our readers think it will be 
uf any interest to them.—Busyzopy. 


(48507. |—Sky-Rockets.—‘‘Grapho”’ must have 
made a mistake in saying “that the cavity left by 
the piercer is filled up’ with mcal-powder.”? The 
cuvity must be left hollow and open. The mouth 
of the case is pruned by smearing with meal-powder 
and water as a soft paste. I will give my own re- 
cipe for red stars :—Chlorate of potash, C; nitrate of 
stroutia, 10; sulphur, 3; fine charcoal, 14; shellac, I; 
antimony, I. This is a brilliant red. I should not 
advise the use of clay-stopped mouths for rockets. 
It answers very well for large gerbs. Rocket stars 
should not be too small, about gin. square, except 
for small rockets. About din. to zin. bore when 
pin. square will be about the size.—Joun S. B. 

BLL. 

[48507.]—Sky-Rockets.—‘‘ Grapho's extract 
from Spon's Workshop Recipes may mislead. 
Brass cases for inclosing rocket-cascs while ram- 
ming are quite useless. The book I recommend is 
much more modern, and well worth having. 
Coloured-fire compositions will not make stars, nor 
be spirits of wine make them stick together.— 


[48510.]—Electro-Motor.—You had best not 
attempt to use an electro-motor, as the cost of 
working the battery to drive a 10in. fan at the 
speed you mention would be excessive. It would 
require from 25 to 100 such cells as you describe, 
aud the cost would be too great to run 10 hours per 
day.—J. SUTCLIFFE. 


[48515.] — Resistance of Wire.—In Mr. 
Sprague’s book there is a valuable table which 
gives all such particulars. I quote from it the re- 
sistance in ohins per pound of the Nos. you specify : 
No. 12, 702334; 14, ‘06098 ; 16, 19141: 20, 1:3347. 
Pure copper at 60° Fahr. assumed.—Ntw. Dor. 

{48527.]—Electrio Clock.—I am glad to find 
my guess at your arrangement was correct, and’ 
that I have n of useto you. The sketch on 
p. 118 is not quite correct, inasmuch as the magnet 
should be immediately beneath armature when pen- 
dulum is at rest. My reason for telling you to put 
pendant on one side of the vertical is that it isdifticult 
to break contact at the right moment when placed 
in the middle. Make spring as weak as is con- 
sistent with freedom from chattering at contacts. 
Make under side of armature slightly rounded ; fix 
magnet so that armature passes us close as possible 
without fouling ; adjust pendant, or bend spring, 
&c., until, even when pendant catches in the note 
furthest to the left (p: 118), coutact is broken just 
as armature is on the point of reaching centre of 
magnet-core, and set your clock going again. 
These are the best instructions I can think of ; by 
experiment, you may possibly find better adjust- 
ments. you make B, on my sketch, a screw, 
with platinum point, I think you could adjust num- 
ber of beats to some extent. I am sorry I cannot 
tell you where to get dial enamclled. Perhaps 
some of our watchmaking correspondents can give 
you the req uired address.—GLATTON. 


[48528.]—Bee Skeps.—Even if you get your 
elm boards straight and prevent them warping, they 
will not last, for although elm is an excellent wood 
for articles of furniture, or for keels, garboard 
strakes of boats and ships, sunk piles, &c., it 
quickly perishes when exposed to the utmosphere, 
so that it is alternately sopping wet and then dry. 
If anyone advises you to use elm posts for fencing, 
you will know what to think of him; he is a 
friend“ whose advice is to be made a note of, but 
not followed.— Essar. 


[48528.]—Bee Skeps.—If you can keep elm- 
bourd from warping you will be more clever than 
most men. you cannot afford to abandon the 
boards fill up the openings caused by the warping 
with mortar or plaster of Paris.—E. B. 

[48531.] — To Engineers. — Without further 
data it is impossible to say what plan would suit 
your particular case best. A ratchet-wheel and 
pawl, a cam, &c., &c., in combination with a rack 
and pinion under the table, would give the required 
motion. If you have a chance, visit an engineer's 
shop, and observe how a slotting-machine table is 
truversed.— LABOR OMNIA VINCIT. 


e Ta of Lead. Nitrate of lead is 
mude b iling with steam in a stone cistern nitric 
acid aud the oxide of lead to the point of saturation, 
when it is run into other stone cisterns to crystallise ; 
crystals collected and dried on a stove in earthen- 
ware mugs.— E. BREAREY. 


(18533. —Angles of Pyramid.—The angles 
contained between the sides of a pyramid may be 
found as follows:—I presume you know how to 
calculate the augles at the buses of the triangular 
sides; let us call one of these angles A (they are, 
of course, all equal). Now, if from one of the 
corners at the base we measure a distance uni 
(lft., or 1 yard, or whatever the unit may be) along 
the base, und from the same corner measure the 
tume distance alouy the adjoining base, aud from 


the points so found draw lines at right angles to the 
edge of the pyramid sloping up from the corner: 
these lines will meet in a point somewhere on this 
edge, aud will inclose the ungle we require to find. 
The length of each of these lines will be sin. A, 
and the line joining their lower ends will be = 
we have, therefore, a triangle, two of whose sides 


are each equal to rin. A, and the third side V2. 
required to find tlie angle contained between tlie 
two equal sides, which angle we will call . The 
ordinary formula for cosine in terms of the sides 
may be used, and from this it will be found that— 
cos. 6 = 1 — (1 /sin.? A) = — cotan.? A. The minus 
sign shows that 9 will be greater than a right 
angle, so cos. (180 — 6) = cotan.“ A, from which 
180 — @, and, therefore, 8 may be found. Another 
result may be given: if we call the length of the 
base l, and the height of pyramid A; it is cos. 
(180 — 6) = (% 4 + P). en the pirami is 
oblong the angles at the base of the long sides 
must be separately calculated. from those of the 
short sides; calling these A and B, the equation 
19 5 S (180 — 6) = cotan. A. cotan. B.— 


[48536].—Indicator Diagrams.—Are the in- 
dicator taps near the ends of the cylinders} as from 
the loops ın the diagrams it woul appear that the 
taps are zu the length of the cylinder from the 
ends of the cylinder, the loop being caused by the 
piston cutting off all communication between the 
cylinder and indicator, causing the indicator piston 
to fall and again rise (late in action) when piston 
had uncovered the opening to indicator.— BOSWELL. 


[48536.|—Indicator Diagrams.— The loop is 
caused through the steam- valve being too late: 
that is, the piston has commenced its stroke, and 
moved some distance before steam is admitted to 
the cylinder. The remedy is to give the valve 
“lead”; but as you give no particulars of the 
engine, I cannot say how much exactly. But, for 
a start, put the crank on dead centre, and let the 
steam valve be open ain. at each end, when the 
cylinder is hot. You will find a material improve- 
ment in the working of the hin pep I shall have 

leasure in giving you any further advice.— LABOR 

MNIA VINCIT. j 

[48536.]—Indicator Diagrams.—The loop is 
evidently caused either by a bad attachment of the 
indicator, or a slackness, either in bearings or piston- 
rod, between the piston and crank. I once knew a 
similar loop, though not so distinct, caused by a 
prope worn upon the slide-valve face. our 

iagrain shows a contraction of the steam-pas- 
sages, which I have mentioned in my reply to query 
45537. I think you will find that an unusual 
vibration, either of indicator or rods, from either 
cause I mention, will account for the loop, but I 
cannot see that it is detrimental to the effective 
working of the engine, nor so serious as the fall in 
the horizontal line at the top of the diagram.— 
FRED. WALKER. 


[48536.]—Indicator Diagrams.—The loops in 
your diagram at both strokes of the piston are pro- 

bly caused by the looseness of the bearings be- 
tween the piston-rod and the crank, and will, if 
this is the case, be remedied by tightening them.— 
H. B. G. 


[48537.]— Indicator Diagrams.—The chief 
fault in your diagram is that it shows your steam 
cut off at the beginning of the stroke—iu fact, 
directly the piston has commenced to move. To 
cut off steam at half-stroke you will have to reset 
your valve. I should like to know the form of 
diagram from the reverse side of the piston. The 
oue you seud is otherwise a good shape.—H. B. G. 


[48537].—Indicator Diagrams.—The valve 
appears to be suddenly opened full at commence- 
meut of stroke, and afterwards gradually closed, 
causing the steam tc be wire-druwn, which can 
scarcely be called a cut-off.—BoswELL. 


[48537.]—Indicator Diagrams.—It is evident 

ut there exists the great fault of contracted 
steam-passage, either in port or pipes, from the 
diagram you sent. The top line should be hori- 
zontal, and parallel with the atmospheric line up 
to the point of cut-off, where expansion takes place, 
and from which the fall should be gradual to the 
exhaust point. The fall of your line from its com- 
mencement, shows that the volume of steam 
entering the cylinder is not sufficient in relation to 
the velocity of the piston, to maintain the initial 
pressure, therefore you should see to your pipes, 

rts, and throttle-valve. The area of steam-ports 
is often considered as a proportional to the area of 
the cylinder, which certaiuly is the case, but the 
piston velocity must be taken into consideration as 
a proportional too. The piston velocity in your 
case is 440ft., therefore, dividing by 60 you obtain 
the velocity per second, and 
Area of ports Piston velocity in feet per sec., 
Area of cylinder 100 


> o 
2 


ty | from which formula you can easily ascertain where 


the fault lies. The area of steam-pipe should be 
aren of ports x Il. The rest of the diagram is 
fairly good.—FRED. WALKER. 


[48537.] — Indicator Diagrams. — A case of 
‘“‘wire-drawing’’ tho steam. Either the engine 
had not full load on her when the dizgram was 
taken. or else you have a much higher pressure 
in boiler than is required. If you cannot alter 
boiler-pressure, put on the valve to cut off 
earlier. But, like precedi 1g querist, you don't give 
sufficient data. queries on diagrams should 
give scale, boiler pressure, diameter of cylinder aud 
stroke, revolutions per minute, and any peculiari- 
ties of valve-gear, or work to be done. you will 
let me have the necessury information, I shall be 
pleased to help you to put the engine right.— Labor 
OMNIA VINCIT. 


[48538.])—Plumbing.—You cannot do better 
than read the E. M.” for July, 1881: you will 
get the information you require. The articles on 
joint wiping are very complete.—A PLUMBER. 


[48546.] Induction Coil.— If the coil can have 
the ends taken off and be kept in a warm oven for 
a day or two, it perhaps may recover itself; how- 
ever, this is a i remedy, and you had 
better re-wind the coil. The iron wire core should 
be wound with silk ribbon as firm as possible, the 
ends of the core being also bound with cord for I in., 
then put on the three layers primary; cotton- 
cavered wire will do. When the primary coil is 
fastened by thread, wrap it with guttapercha tissue 
cut into slips about gin. wide and 2ft. long, so as to 
make four thicknesses of guttapercha tissue on 
the primary ; next drive a wire into one end and a 
wire handle into the other end of the coil to turn 
it by on two wooden supports; run the cotton 
secon wire through melted or you 
will not get it close, and insulate the layers of wire 
with guttapercha tissue overlapping, to muke 
three thicknesses ; when the winding is done put on 
the ends of the coil. If you use your cotton- 
covered wire for another purpose, and replace it 
with 40z. of silk-covered wire, you will be better 
satisfied. It is no advantage to wind a small coil 
in sections.—J. SUTCLIFFE. 


(48548.]Steam-Engine.—An8-h.p. (nominal) 
engine will cut up llin. planks with saw, &c., in 
fair condition: but I would strongly recommend a 
10-h.p., with cylinder 10}in. diam., and a Cornish 
boiler, with grate arranged to burn sawdust, &c. 
Au inverted cylinder engine would not require quite 
so much room or foundation as a horizontal, but 
there is not much difference in the wearing qualities 
supposing both to be equally well made. Don't 
have a welded boiler; have u Cornish boiler, löft. 
long, 5ft. diam., with 3Uin. flue and two Galloway 
conical tubes. It should be tested to double the 
working pressure; say, you work at 60lb., test to 
120lb. e room over boiler can be arranged a: 
drying stove, whilst you will have engine and 
boiler power for other purposes whenever required. 
Having had some experience in this line, I shall be 
pleased to afford you any information. — LAOR 
OMNIA VINCIT. 


[48548].—Steam-Engine.—The engine portion 
of this query I leave to someone with special 
experience in wood-working machinery. A$ 
regards the boiler, I may say, do not get a welded 
boiler ; get one riveted ; the pressure will all depend 
on the size of engine; a boiler double-riveted at 
longitudinal seams is 24 per cent. stronger than one 
single-riveted. I should think a good vertical 
boiler with cross tubes in fire-box would be as 
useful as any, and perhaps as cheap. When you 
get a boiler send partic „and I will give the 
highest possible pressure. Do not get engine and 
boiler barely strong enough ; get one that will give 
a little margin. The most reliable information would 
be sent on application to makers of wood-workin g 
machinery.—BOsWELL. 


[48549] .—Steam-Boiler.—A boiler 18in. diame - 
ter, tin. plates, would burst at about 600lb., if single- 
riveted, and at about 740lb. if double-riveted. 1 his 
would give a safe working pressure of 1001b. under 
Lloyds’ rules, asthe Board of Trade allow a margin 
of Ath, Lloyds zth, and insurance companies about 

But what about the ends? Ifthey are flat or 
welded into shell, the above does not apply to them, 
but if suitably dished or cambered aud flanged and 
securely riveted to shell, then they will be nearly 
as strong as shell, and quite so if a longitudinal bolt 
be applied from end to end. Rain-water is very 
oad and if I had a sufficiently large quantity I 
should not use any other. The times of cleaning 
must be ruled by wi of water used. Open out 
monthly until you tind what incrust is made.— 
BoswELt. 


[48552.]—Electric Bells.— You can easily make 
single-stroke electric bells by not using a contact 
breaker, and simply joining the two ends of the 
coils on the electro-magnet to the two binding 
screws. On the circuit being completed the magnet 
draws the hammer onto the dell each time that 
the circuit is completed. The continuous action 
bell is, however, rather more complicated, and will 
be better understood by reference to the din gran. 
A small piece of brass or iron is fixed in a suit: Ul 
way (rivetiug is best) on to the arinuture of your 
bell, upon which rests edgeways a piece at flat brass 
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A, shaped as in the diagram; it is supported by A 
piece of brass tube, through which a tee B passes 
securing it to the board—not too tightly, however, 
so as not to allow of its swinging easily ; a piece 0 
brass rod or stout wire, C, is driven into the base- 
board in such a way that when A is drawn down b 
the spring E a good contact is formed between 
and C. A wireis taken from C to one binding- 
screw of the bell, and a wire is taken from the brass 
tube which supports A to another separate binding- 
screw D. The dotted lines represent wires as well 
as the other lines; the dotted lines also represent the 
direction of the current for the continuous action 
using the same wire tothe zinc element. The 
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current passes from the zinc to the contact- screw 
through the coils to C, across A, down B, and out 
through the binding- screw D to the carbon element. 
The bell is stoped by polia ga cord attached to A, 
which breaks the contact, and which, if pulled hard 
enough, forces the armature towards the magnet by 
rubbing against the piece in the armature (whi 

must be made in the shape of the diagram). 
it gets above the piece in the armature, the armature 
springs back and A rests on the piece of brass again, 
ready for another time. I know of no way of 
testing paraffin wax.— ATELIER. 


[48554.]—Determination of Carbon in Cast 
Yron.—Take l gramme of the iron in a fine state of 
division, pee in a small beaker and add about 
100. of strong solution of cuprous chloride, keep at 
about 90°C. for one hour, then add about lcc. of 
strong hydrochloric acid, and heat until all pptd. 
copper is dissolved. The residue will consist of the 
whole of the carbon and some of the silica in the 
iron ; filter through asbestos (the asbestos may be 
put in a filter paper), dry at 100°C., weigh the 
asbestos and carbon, then place in muffle until all 
the carbon is burnt off, and weigh the asbestos ; 
difference gives the total carbon in the iron. To 
find the l carbon: Take 1 gramme of iron, 
dissolve in HCl, filter through paper, dry at 100 
scrape off the silica and graphite, weigh, ignite, and 
weigh residue: difference gives graphite. Total 
carbon — graphitic = combined carbon. The above 
are far superior m W and ease to any com- 
bustion methods. —A. R. S. M. 


148557. BOat.— No manual power could propel 
a boat of the beam and draught specified against a 
four-knot current so advantageously as ordinary 
rowing, which is the form in which the best per- 
centage of effect can be got out of manual force ; 
but rowing a large boat against a strong current is 
most exhausting labour, and would require fre- 
uent relays of rowers, and a many of them. 
f towing by men or i is not available, 
nothing remains but steam-power, with all its draw- 
backs. — Rohr SON CRUSOE. 


48560.]—Obtaining Heat by Chemicals. 
I don’t think that I. O. U.“ would obtain an 
satisfactory result from the plan he suggests. 
believe that Ritchie and Co. have an adaptation of 
their Lux Calor” stoves for use with mineral 
oils ; and if their adaptation is anything like as suc- 
cessful as their gas-stoves, which require no flue, it 
would be the very thing to suit “I. O. U.’s ” pur- 
pose to heat a mnall room.—J. G. S. | 


[48565.]—Etching.—I gave some hints re t- 
ing etching a couple of months or so ago; I don’t 
know how to uce a line like an engraving. A 
cross section of a line etched by the Dutch mord- 
ant,“ shows aring with the upper segment removed. 
The acid bitesinto the copper, and as it penetrates 
widens the line laterally; this probably accounts 
for the difference between the etched line and the 
line which is simply engraved on the surface of the 

te. I shall be glad to give you any further hints 
that I can.—R. B. 


* in Woollen Mills.—I can- 
not say with certainty of what these are made, but 
believe it is shear steel, and some new of Bessemer. 
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I do know from sad experience that they are not 
the slightest use for conversion into cutting tools, 
and least of all for taps, for which purpose the very 
best cast steel is none too good, and the few pence 
„R.“ will save in material will be lost over and 
over if he uses the spindles for anything else but 
makeshift screwdrivers. If they had any workable 
value, there would not be so many old ones for 
salc.—SoutH EASTERN 


[48579.]—Loss of Sight.—I sometimes partially 
lose the sight of my left eye for about a minute or 
80; if I look at a book I find that I cannot see some 
lines at the top of the page, it is simply blotted out 
as if by a dark curtain ; sometimes the darkness 
gradually increases until I can only see half the 
page. After a short time the curtain seems to roll 
slowly up the page, and my sight is all right again. 
I consulted an oculist, who said there was nothing 
whatever wrong with the eye. I fancy it has some- 
thing to do with the state of one’s stomach, which 
may be considerably out of order without one feeling 
actually dyspeptic.—B. 


e Taps. — South Eastern can- 
not cut his dies from a tap; he must cut them off 
a hub. To make a hub he should get a piece of 
steel, cut and groove it in about a dozen places with 
a small file, his hub should be a } of an inch larger 
than he wants to cut.— Youna TURNER. 


[48593.] Midland Engines.—The change in 
working, about which A. S. H.” asks, came into 
pa upon the lst November, and consists in 

e Leicester engines for the Scotch traffio being 
transferred to London to work as follows: 


The distance from London to Leicester is 99 miles, 
9 chains, and the up and down day expresses per- 
form the journey without stopping ; the engines at 
resent working these trains are Nos. 804, 807, 829. 
ese Scotch trains are fitted with the Pae 
house automatic brake. No. 66 has been rebuilt ; 
less than a year ago this engine was fitted with 
steam brake and vacuum apparatus ; but these have 
now been taken off and will be replaced by the 
Westinghouse brake.—CLEMENT E. STRETTON. 


[48594.|_Half-Round Boring Bits.—If F. 
Search makes these 1 ;zoin. smaller at the back than 
the front edge, it be quite sufficient relief to 
prevent them from binding when in use, and if he 
sets his slide-rest over a a or to taper zin. 
to the foot, he will be right. ere is no need to 
make the semi-cylindrical part too long, as it only 
increases the risk of warping when being hardened ; 
and here I may remark that when hardening the 
bit should be with the half-round side lean- 
ing 20° to s the water. If plunged per- 

ndicularly, it will come out crooked.—SouTH 
E 


48595. — Spoilt Miniature. — Miniature 
painters usually (not always) mix their colours with 
a weak solution 8 and sugar- candy, 
with a view of producing a glossy partes: The 
rain-drop has dissolved this out of the colour upon 
which it has fallen, and on evaporation has de- 

ited the gum and sugar on the outer circum- 
erence of the drop, just as drops of wine or beer 
ilt on a mahogany-table leave sticky rings as they 
ry up. Only a miniature painter can repair the 
aoe by repainting the injured part.—RoBInson 

RUSOE. 


Crystallising Tinplate.—An improved method 
of RAE tinplate has been recently patented 
by Mr. C.S. er, of Neath, by which the effects 
are produced more expeditiously and cheaply than 
hitherto. In the usual method of tinning iron 
sheets, they are first plunged into hot , then 
into molten tin, then through rollers working 
in molten tin, and lastly allowed to cool, the tin 
plate being then finished. When it is desired to 
pe a 5 tinplate, ae tentee directs, 

y means of a large syringe with a fine rose, aspray 
of water upon the plate immediately after it issues 
from the rollers working in the molten tin (the tin 
ERI the plate being still in a melted state) ; having 

illed the pee by this shower bath, he then dips it 
into an acid solution, the crystallisation being thus 
produced in the ordinary course of manufacture. 


Largest Coil Spring.—The largest steel spring 
ever made has been successfully rolled at Kloman’s 
steel works, Pittsburgh, Pa., for the United States 
Car Motor Company, of Philadelphia. The spring 
is 310ft. long, 6in. wide, and one-quarter of an 
inch thick. It was tempered and coiled by the 
motor company at their works in Philadelphia. 
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UNANSWERED QUERIES. 


——_o—_— 


The numbers and titles of queries which remain unan- 
swerad for fve weeks are inserted in this liat, and tf still 
unanswered are repented four weeks aflerwarda, We truat 
our renders will look aver the list and send what information 
they cau sor the benefit of their fellow contributors, 


47883. 
4780), 
47894. 
47598, 


French Locos., 22. 
Lathe Flywheel, 22. 
Steinheil's Eyepieces, 22. 
To Art Students, 22. 
Bath Pipes. 22. 
Submarine Telegraphy, 22. 
Notes on Dynamos, 22. 

ing Taper, 22. 


; REEN etea Cas, 23. 


. Flax, Hemp, and Jute Spinning, p. 122. 
. Violin, 122. 
Baccha 


. Electrical, 123. : 

. Best Form of Forge, 123. 

. Handy Punch, 128. 
ood-Splitti 


. W tting Machine, 123. 

. Magneto-Electric Light Machine, 123. 
. Organ Blower, 123. 

. Commutator. To Mr. G. Tolman, 123. 
. Civil Service Exam., 123. 
Cambridge University, 123. 

. Copper Boiler, 123. 


QUERIES. 


— 2 — 


48596. — Harmonium Reeds.—I want to put a 
new set of reeds in my harmoniuin. It is five Octaves, 
only one set of vibrators. Will Saul Rymea,” or any 
kind writer who is able, inform me where I can obtain a 
new set of bent like those recommended by 
‘* Elève ” in some of the numbers of the E. M.” f 
I have recently e 


quite satisfied with the old set now in the instrument if I 
could get them to stand in tune ; but with a high pres- 
sure of wind most of the notes flatten in pitch; 80 I 
thought it would be best to put ina new set. Would it 
be possible to put American-organ into the instru- 
ment! I would add that after bending the recds at the 
point, I found they did not speak so readily as before 1— 


[48507.] — Boot-Heel. — Would “Jack of All 
Trades have the goodness to say how I could have heel 
of boot made so that it would yield a little on contact 
with the ground 1 Could a layer or “lift” of india- 
rubber be inserted 19 ee the heel is being made, or could 
a piece in the form of a cushion be fitted on! My reason 
for requiring this information is, that having hurt my 
knee-joint some time ago, the synovial membrane where 
the bones meet has been left somewhat tender, and there 
is a sensitiveness in the joint to the sharp contact of the 
heel on flags or other hard substance. If the heel 
yielded somewhat in the manner I have described, I 
could walk better and with less discomfort.—O. R. 


[48598.]—Tinned Meats.—I don’t understand why so 
many fancy tinned meat has not the nourishment in 
it that common meat has! Is this mere fancy, as I 
think, or is it real ! Now see; you take a piece of mutton 
and boil it. The liquor is often thrown away, with what 
nourishment may be in it. The meat, on the other hand, 
is cooked in the tin. The juice remains with it, and, of 
course, that of the nourishment remains. Why 
should not the tinned meat have quite as much nourish- 
ment in it as the fresh - Epwo. Tuos. Scott. 


48599. | Copper Scale.—Will Mr. Belcher, or 
others, please describe the best means for reducing the 
red and black oxides of copper to an ope ree powder, 
say, from 2 to Scwt. daily ? Also, whether these oxides as 
found in nature contain the same percentage of copper as 
the scales derived from heating and rolling metallic 
copper I— W. 

[48600.1—Speeding.—Will some kind reader inform 
me the simplest way to find the speed of pulleys, also of 
gearing-wheels !—Scoria. 


(48601. — Transparent Photographic Views.— 
Will some kind er inform me of the process necessary 
to obtain transparent pictures of buildings, scenery, &c., 
and whether it is necessary to take them direct on to the 

late for as many copies as may be required, or can they 
be ate, like ordinary photo- 
e to ask if it be possible to 
picture from a photographic print, 
and like also to know if an ordinary 
negative can be taken from a photographic print to 
enable more copies to be obtained as good and as clear as 
from the original negative !—’Xmas. 


[48602.]—Cleaning Plate.—Hòw can I clean insides 
of plated teapots, malk juge, &c., where the mop or brush 
can’treach, so as to take the black stains out of the plate? 
PLATEMAN. 


48603.)—Putting Watch on Beat.— Many thanks 
to Mr. James Taylor for instructions on altering hair- 
spring. I should be obliged by his informing me how to 

t watch on beat. Is it necessary, when replacing 
balne to add drop of oil? I may mention this is only 
the se ond occasion of my attempting to do anything to a 
watch.— AMATEUR. 


(49604. |—Brick-Making.—Would any brick manu- 
facturer or burner, or any reader of the E. M.,“ have 
ied kindness 50 anne the best princi 9 18 (1) 

or prepari e or mortar, according as com- 
pee of wet-inoulded bricks are to be produced, and 
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menns of preparing and moulding the same? (2) For [or 11 knots, ns when we are running full speed the 


drying the bricks before burning ! (3) The best mode of 
hurning, either in open air or in kiln, and in case of kiln 
the best mode of burning either by up or down-draught, 
so ns to use the least possible quantity of coal, and ob- 
taining the best and most equal burning—that is to say, 
no over or under-burnt bricks? (4) Which is the best 
mode of burning bricks, either by means of coals intro- 
duced between the layers, or simply by means of nir cur- 
rents properly treated and regulated at will? (5) The best 
process to nse for continuous burning, so as to lose no 
tine and none of the heat developed in the kiln, if a kiln 
be used? (6) The best kiln to be adapted for continuous 
burning, economy, and casiness of work [—AN IGNORANT. 


48%“. J— Photographie Enlarging. Can any 
reader kindly describe how an apparatus for enlarging by 
artificial light (amp or other light) can best be made, 
giving dimensions and, if possible, some kind of sketch to 
work by ? Various kinds of apparatus for this purpose 
are, I know, sold; but the prices are high. I therefore 
feel sure that any information on the above subject 
would be most weleome to photographie readers who are 
not too well provided with this world's goods, and among 
them to—NEGATIVE, 


'49606.|—Pressure of Pedals in Bicycle and 
Tricycle.—In Vol. XXI., p. 490, the pressure on pedals 
of hicyele is approximately worked out. Will some one 
of your correspondents kindly work out the same for 
tricycles T. W. 


[41%07.—Combination of Levers.—Is there any 
work on mechanies Which, for a combination of levers, 
gives an algebraic formula for the T travelled 
through by P, the power, und W, the weight T. W. 


48s. —-Carbonates.— Will Mr. Allen, or other of 
our chemical readers, kindly give the solubility of carbon- 
ate of soda and carbonate of potash in ordinary methyl- 
ated spirit! Also, is the sp. gr. a good guide to the 
purity of methylated epinit )—Isquisiriveg. 


[45609.J—Electro-Plating.—Will some of ours 
kindly say what per cent. of cyanide and what per cent. 
of silver ought to be in a silver-plating bath to get the 
best results, as my solution has gone wrong: and, by ana- 
lysis, if I knew what per cent. of each ought to be 
present, could I make the solution right aguin 7—Aws 
AMATEUR. 


(49610.'—Watchwork.—I shall feel gmtcful if any 
of our watchinaking readers will assist me in the follow- 
ing :--The teeth of eseape-wheel of Geneva, instead of 
passing frecly out of cylinder, catch on right side of same, 
and get so firmly locked as to stop watch. Sometimes 
tor a few ininutes it will go, and the beat will sound very 
even ; but there is a grating noise instead of being clear. 
na is balance tuken off without injury to cylinder !— 

IYOT. 


148511. —Or o Analysis Table.— Will any of 
the readers of the E. M.“ kindly give me a good table 
for the separation of organic acids? I have tried 
1 methods, but find every one unsatisfuctory.— 
ALTAIR, 


48512. —Silvering Process.—I was much pleased 
to sce A communication in a recent number from Mr. 
Brashear, whose process for silvering mirrors I have 
understood from the columns of the E. M.” to be the 
very best known ; tut I have so far failed to learn what 
that process is. Would Mr. Holmes. or sorne of ours,” 
kindly supply particulas of the process, and should Mr. 
Brashear see this query, perhaps he would oblige by 
stating if he has made any improvement in his published 
tonnula ? What does Mr. Holmes mean by the commer- 
cial process of silvering !—ALTAIR. 


148813.]-— Strain on Chain or Wire.—A chain 
weighing 1207. per ft. is supended from two points 1ooft. 
distant, centre of the festuon falling 10ft. from the level 
of the points of suspension, What is the tension upon 
the two end links, and how is it enleulated for any other 
weight of chain or angle of detection ? Ifa wire of in- 
appreciable weight were substituted for the chuin, und 
Job, suspended from the centre, what is the strain on 
the wires - H. N. 


4114. —Warping of Small Lathe-Beds.— 
Your correspondent in his very useful article on lathe- 
planing attuchinents (last issue) advocates their applica- 
tion to emall lathe-beds (zin. centre). Has he, or any 
other correspondent, experienced the above defect in any 
of these? I have a small bench Inthe (3in. centre, 30in. 
bed, planed) whieh is now considcrably out of truth, 
being quite Lisin. higher in the middle than at the ends. 
I have also scen a small serew-cutting lathe, quite 
new, the bed of which (and consequently the leading 
screw) were so arched as to be wail usclesa, It 
would be interesting to many of your practical readers if 
any correspondents could kindly explain the cause of this 
—whether they are made of some inferior alloy, or 
whether the depth given ty them is insufficient in propor- 
tion to their length ?—W. E. H. $ 


[4%815.]—Electrical.—Will “ Sigma.“ or other elec- 
tiaan, please state the sizes of copper wire (I. W. (i.) 
necessary to canvey the following currents '—5 and 10 
III ros, both continuous and alternating, without over- 
ae rough a distance of about 30 or 40 yards.— 


4816. —Steel Castings. — Will some brother- 
Teader tell me what is the best kind of sand or other corm- 
pen to make steel castings in? Also, what ix the 

ast thing to wash them over with! Also, best thing to 
wash the moulds uver with ON R in a LIX. 


47. — Horse-Power and Screw-Propeller. 
—1 want to know approximately the h.p. of a eonmpound 
engine. Dimensions as follows :—High-pressure eyl., 
zin. dias., cutting off steam at one-tenth of the stroke ; 
low pressure, 24in. dia., struke 16in. ; pressure in boiler, 
7Olb. ; revols. 135; vacuum Wein. Also, what pitch of 
rer,] would they recommend for the above engines thut 
are in a yacht 1 ft. long, lft. Gin. beam, drawing 7ft. of 
water aft, Aft. Sin. forward. with fine lincs, and a clean 
run uft: The propeller we have been working with this 
dummer is a four-bladed one, 5ft. dia., pitch unknown lit 
having been cast from a part of the only remaining blade 
ot the old one the others were lost at seat, and weighs 73 
cwt. This propeller drives the vessel 8} knots; but I 


think with a pioperly-pitched propeller we could get 10 


\ 


draught-plates are closed half the time. Any information 
on the above subject will greatly oblige— Buwan. 


(48618.)—-Legal.—To Mr. Freo. Wetnerrrerp.—I 
implore your kind advice upon the following :—I am an 
unfortunate member of a cual-club held a‘ an inn in this 
town. It is not registered. When 13 weeks’ subscrip- 
tions are paid in, our indoor members (who act as a sort 
of committee) buy the desired quantity. Every con- 
fidence has been placed in our treasurer, especially as it 
required one of the indoor members to sign with him the 
cheque for payment of coals ; but it never dawned upon 
us. Did he bank it all-right ?” Alas! he has cominitted 
suicide, leaving only £48 behind him in the bank, 
instead of over £100, as there should be. With 
this our acting members have paid the coal 
merchant, being à little over half of his bill 
for the last delivery. and which he has accepted as pay- 
ment in full, he reserving to himself the riglit to proceed 
for payment of 14 tons he had commenced to supply 
merabers with on a new delivery. As I have received 
half a ton, can this coal meruhitnt make me pay amin, as 
I have prid for them by weekly subscriptions to the 
treasurer before they were delivered ? The coul merchant 
argues that the treasurer was of our sclection, and not 
his.—A Poor MECHANIC. 


(48619.1—Polishing Stag-Horn.—I have a stag- 
horn which Lum desirous to make into a walking-stick 
handle. Would any of your contributors kindly tell me 
how to clean and polish ?—F. S. Jones. 


{48620.]—Portrait Lens.—I am much obliged to 
Mr. Robinson and Mr. Lancaster for their replies to my 
query about portrait lens. I find, however, that putting 
the front combination into the back does not give u dis- 
tinct image. I should like to know whether it would be 
possible to convert this portrait lens into a symme- 
trical ” lens by removing the lenses from the front und 
back combinations altogether ; but taking the concavo- 
convex lens from the back combination, and purchasing 
another exactly like it, and then placing the two in their 
ceells—concave surfaces to each other, would such a 
combination work well? If so, what distance should the 
lenses be apart, and what Iength of exposure would 
ordinary dry-plates require with such a lens !—C. R. H. 


(48621.]— To Mr. Lancaster.—Is there any 
developer by meaus of which a transparency may be 
produced on your dry plates as they come from the 
camera! Or. must they be printed in the ordinary way 
like paper positives! I use Le Merveilleux.” —G LAT- 
TON. 

48022.) — Making Ports in Cylinders.—Will 


any reader oblige by describing the operation of making 
ee in cast-iron cylinders ubaut lyin. or Zin. bore! 


hat size ports should such cylinders have? I cannot 


understand the process of drilling them in.— A. R. 


(48623.1—Mfoleskins.—Will some kind reader in- 
form me the best and most effectual way to preserve 
invieskins :—A. C. W. 


48824. — Electricity and the Organ.—Will 
someone be kind enough to tell me whether the recent 
developments in the science of electricity have atfeeted 
the method of applying it to organ-playing?) Whether, 
for instance, any improvement has been suggested upon 
Bryceson’s patent.—Grukue GROVE. 


[48625.] — Fingering. — Will anyone be kind 
enough to say what sorts of wool are used ; if carded and 
combed, what kind of machines it passes throtnygh ; if 
ot ail are used, what counts tor medium qualities! 

ILL. 


197 5 3. —Toning Solution.— To Mn. LXXCAS TEN. 
—Please give tormula for toning solution as supplied for 
„Le Merveilleux.’’—Assuc.M.1.C.E. . 


(48027.] — Chemical.— Could any correspondent 
kindly suy how the moisture can be estimated in a sut 
Whose water of crystallisation comes off below 212° F.. 
Also, how can you estimate the water of constitution in a 
body containing organic matter :-D. Crorracn, 


(48628.]—Legal.—Will Mr. Wetherfield kindly en- 
lighten me on the following few questions, through the 
columns of this most useful Journal of cnlichtenment ? A. 
und B. were respectively niece and nephew to D. who 
died, leaving all he possessed to B., subject to some 
annuities, among whom was A., Who married soon after. 
Firstly, did not the annuity, in the absence of a settle- 
ment, become the sole property of A:s husband! 
Secondly, he having died leaving a will in which he be- 

ueathed all he die ed of to his sister, does not 
the annuity legally bolong to the sister now, and not to A.! 
Thirlly, A. having kept in possession and given up 
nothing to the sister-in-law, have I done right in paying 
A. the annuity for the past few years, neither party 
having ever taken out administration! And, if not, can 
I recover sume from her again - D. J. H. 


[48629.]—Thermostatic Bar.—Can any of your 
numerous correspondents inform ine what are the best 
materials for making thermostatic bars for regulating the 
heat of any apartment. &e., Which is required to be kept 
at a regular temperature? What are the materials to 
make the most sensitive article, and wluch is the best 
way to wake it !1—THERSOSTATH. 

[4 %. Married Woman's Property Act.— 
To Mn. Wrruklriklp.— Will you kindly advise under 
the following circumstances A marmed woman had left 
ty her by her mother about 10 years ago a sum of money 
which now stands in the Three Per Cents. in the names of 
herselt and husband, and of her brother as trustee; the 
brother drawing the interest and forwundiny it to her, on 
account uf residing a lung distance from London. The 
wife now wishes the money to be settled solely on herself, 
as the husband is ubout to start in business on bis own 
account, and the husband is quite willing that it should 
be so. Under these circumstances, what would be the 
best way to proceed? Could any simple deed be drawn 
up and signed by the husband, which would give the wife 
absolute control of the money, and insure it to her in the 
event of his failing in business ? Or, would it be necessary 
to employ a sulicitor? The wife at the sune time wishes 
to sell out of the Three's and invest in some inore remun- 
erative stock. Could the brother in any way oppose 
or prevent this arraugement being carried out !—Y uns- 
SUILE, 


Nov. 17, 1889, 


4831. — Rusty Pressure Boiler.—1 * 
pre ure boiler attached to Flavel’s ki e 


1. it 1 
of wronght-iron riveted boiler-plate, und is bo ver is 


t-<hape, 


supplied from tank of rain-water at suitable elevation 
has been runai for two year, and the water is will 
always rusty. Will somo reader kindly suggest remedy ! 


New ZEALAND. 
[180%2,)— Braiding Machine.—Can anyone sive 


me u description of a braiding machine for ci ring Win 
with! Any hints will greatly oblge—G. B. C. 

(48633. ] Bichromate Cells and New 
Dynamo. To * SMA.“ — 1. A mixture of pot. bihm, 
nitric and sulphuric acids works well in the potuns allut 
a Bunsen. Can I substitute calcium chromite for Da 
pot. bichro.? 2. Can you spare time fora short Cutline 
description fvery brief will do) of the now Thomsog 
Ferranti dynamo !—J. L. M. 


4883. Wood Screw - Cutting. — Will eme 
practical reader kindly inform me how to acconiptish 
wood sciew-cutting iu the lathe ]—H. H. 


(48635.°"—Concrete.—A fortnight ago “Grapho” 
gave me valunble mformation ns to coucreting upper 
Hoorn, for which I thank him. The person about to Luh 
tinds the expense of concreting four floors with 10. 
iron joists too expensive. Muay I trouble “Grapho” w 
inform me if there is any danger of the timbere rotting 
sooner than ordinarily if two feet of concrete is put down 
on either side ot the inner walls on the upper stories. 
CLERK Works. 

(48036.|\—Agreement.—Is it necessary to stampon 
AR under hund under the value of £5i—brrio 

AILEY. 


(48637.1-Insurance Companies.—How is th: 
“othe value“ ot a lite insurance calculated Gx, 
Hanrcey. 


(1. —Gauge-Glasses.— Wishing to attach one 
of these to sume apparatus to register the heir: cf its 
contents to a great nicety, I have been looking through 
many works on hydrostatics, and find authorities diflef. 
some saying the level of the waterin the small guuge tute 
is higher than that in the cistern, and others it 16 lower 
because of the friction against the sides of the smal! tube. 
(un someone say from experience which is cor: 
M. M. I. Sc. S. 


[48639.'—-To M. I. C. E.“ or Fred Walker. 
I see, by the law of Marriott, that if a given veluns of 
steam at Gb. be made to expund fourfold the piesun 
is reduced four-fold, or to 151b. Does the same law app'y 
to compression of steam as in the following case! ‘Ihe 
exhaust-vulve of a high-pressure engine closes when the 
piston is Jin. from thy end of its struke the clearance, &.., 
is lin., giving a volume of stemin of din. (sas) as tlh. 
When the piston moves 2in, the volume will be c-ni- 
pressed into half the space. Will the pressure be aib, 
And when the piston is at the end of ita stroke, and the 
volume will only be } its former size, will the pressure b> 
uolb., if there were no loss from condensation, &c.! 11 | 
above is not the right law, what is [—Meno. 


'48510.|—Stains in Marble.—-Could any Naber 
kindly inform me as to the best means of removiuys 
stain from a white marble mantelpiece made of per 
white statuary mnurble! The stain is of a yellow . J 
I suppose some acid would remove it, but should Lae’ 
know of a method that would insure safety to the att. 
—OLLToS, 

{48641.]—Cleaning Medallions.— I have iwe 
composition medalhous which have got very mu bus 
coloured by smoke, &e.—I should like to know a wey 
clean them. They seem to be made of a chalky susur, 
and will not wash. The front surface of them is 07 
smooth, and an ordinary coat of whitewash weit 
make a rough surface. Query: How to clean then .- 
UULTUN. 

48512.) — Analytical Chemist.—I wich to cu 
for the post ot un tlytical chemist to a chemtical inne- 
factory. Is the Associateship uf Mines any use towards 
this? And, if so, should I have to be also aruced lors 
period 7—Kurya. 


f of! J. Robinson. jum. 
tell me what is the reuson the image on a fertulyis pei? 
will nut come out suthiciently distinct to see waa 
after being developed! Is the developer wenk, erns“ 
through having thin collodion? A few wrinkles will» 
estwemed by—LEARNER. 


48544.) —The Diurnal Inequality of the 
Tides.—On reading the letter or Mr. Jas. Pears. 
M.A.,&¢.,0n “The Diurnal Inequality of the Tic ~” | 
tind that by the attraction of the moon upon the wal > 
of the surface of the earth, they are heaped up und- ti» 
moon. ‘This is easy to understand, but it is not sues} 
to understand how, with the moon’s attraction h. ul U 
up the water on the onc side of the carth, it heaps up > 
wuter on the opposite side in a direction away irum . 
JuLtan Hart=nours, 


5 „ Lanon Oswra Wiser 
Thanks for your kind reply. The avere pu. l 
work my builer at is Aub. I um not oblized tu uM 
any specified quantity of water, but mently wert 
a description of the pump that would litt must wih 
engine at the above pressure. I would like to const: 
the pump myseif, as 1 have every means at handi bui vc 
Dot know tue pattern or size that would succor- 
H. A. 


148616.) — Legal. Te Mn. F. Wetrernviripy -I: 
ie would kindiy advise me in the following case -A 

uilt property some JJ years ngo in A rural part, asd run 
his sewerage through the adjoining property. 25 yee 
since B. bought the said adjoining property, aud 
aince built upon it, still allowing A.’s sewerage toy. >> 
through uninterruptedly, as the district Wusen't 11 
publicly sewered. 17 years ago the town sewer. 
district. B. died 12 years ago, and left his property iot. 
who disputed A.’s right of way, when A. Promi-: 
make a way for himself, but didn't. A. died out yeer 
since, and his executors sold the property to D. CU. gene 
naturedly allowed matters to wman ; Cae three ment 
ago wrote to D. rem uesting him divert the scn» 12 
D. doesn't reply, und to a neighbour claims a iel. 
way. Can C. stop the sewernge by taking up the 11. 
and thus breuk the connection? Or has D. u. 
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tizht of way? Tt is about five yeurs since A. last promised 
G. to make a way tov hin self. -U. 


S:.) Medical. — Dr. Edmunds, in his artidle on 
wout in your paper for u of Nov. last, Sys that half a 
tent of hot water before breakfast is good tora person of 
out diathesis to take who has been living according to 
rule, but by some indiscretion (such as a good dimmer, 
has run over the lincs. For how many mormings should 
Le take this hot water? Also, on a person of gouty din- 
thesis, but living according to rule, what would be the 
etet of taking half a pinttof hot water every morning- 
eoneticial or otherwise! Would it work the kidneys too 
tnuch or weaken the coats of the stomach - II. P. 


4818. To Dr. Edmunds.—A lady who is now 
staying with me suffers very much from gencral wenk- 
boss and aching of the limbs, grat drowsiness, and want 
ot energy, no great desire for food, but will cat occasion- 
ally because she feels she must, She is unmarried, and 
is about 62. Has been in business for many years, and 
the sume seems to have been too much for her lately. 
She also complains of a great itching of the head, and 
her medical adviser has recommended frequent cleansing 
with parattin, When out walking, she is often seize: 
with a violent pain in the back. If Dr. Ediunds will 
Kindly give us his advice, he will no doubt confer a great 
toon on the poor suflerer.— R. M. 


(145519.1— Bean - Mill.--As I have some rollers of 
e. 1 * vi N 1 U 1 
denn mills to recut, und find them so hard that neithe 
chisel nor file will touch them, will some kind reader 
ai the“ E. M.” inform me how to rotten them, after- 
Wards reeut them, then rehurden as hurd us now !—Cane 
GEIDGESHIRE Bov. 


'44150.1—Electric Gas Lighter.—Could nny render 
vive me simple directions how to make the above! 
I asaw one the other day ; it was something like a small 
canister (which, I suppose, contained the battery) with a 
long hollow brass tube running from it. It also was sup- 
plied witha push. When contact was made, it raised a 
small piwe of wire incandescent, which lit the gus when 
turned on. It was carried in the hand, and seemed 
tairly portable. What I want to know is, how to make 
the battery, und how to confine the acids so as to prevent 
spilling ? Also, what wire is used for the part which 
lights the gas—is it platinum! Also, how is the push 
mioide—is it the same as a bell push, and how are the 
conducting wires carried along? Please give the 
supplest method of making. Sketches would greatly 
Oblige—- ONE SEEKING FOR KNOWLEDGE. 


18851. Street Medical Coil.—I have been 
waiting for over twelve months for instructions how to 
nike a street medical coil complete. Mr, Lancaster has 
promised to give me full instructions three or four times. 
{ think if Mr. Lancaster can’t do it, I do hope some one 
will help me soon, as I think I have been waiting long 
cnough.— F. howe. ; 


"49932. Post Office Savings’ Bank.—T» Mr. 
WW vuecrnermtp.— Would you kindly give me some advice! 
Mx case is this: An uncle died two months ago (my 
riother’s brother), and I and a friend buried him. He 
lett a small amount (under £50) in the Post Office 
Savings Bank. We have made application, answered 
tiumetwus questions, filled up forms, und forwarded the 
book. They continue to repeat the sume questions, and 
wive us no Satisfaction. All other relatives are abroad, 
and were not in communication with the deceased, Tam 
the eldest nephew, and wish to know whether I uin 
entitled to any part of the money. He left no other 
property. Tandany friend paid funeral expenses —£6.— 
Water was, 

133. -Stippled Lobby Wals.—TIf this should 
mert the eye ot n practised painter, I would be much 
obliged if he would give me advice upon the following 
mutter :—] had a linge hall wall about At. high, 


CHESS. 


— — 


Att Communications for this department must be 
addressed to the Chess Editor, at the office of the 
EN. Idi Mecuanic, 31, Tavistuck-street, Covent-garden, 
W.C. 


PROBLEM DCCXCIXN.—By J. Ting. 
Ie. 
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White. 


White to play and mate in three moves. 


TROBLEM DCCC.—By D. Mvevay. 
(From Youth, 
Back. 
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White, 
White to nlay and mate in two moves. 


Sorution TO 705. 


painted ake UAD rie ea used being 34 White, Binek, 
Zullons boiled linseed oil, and 44 gallons of turpentine. . a PER 
aon paint colour added to make of proper consistency. As 1. Kt to K 4 1. Anything 
the wall was painted. the second time, it was gone over 2. Mates 

svith a stippling brush, and not being satisfactory, Was 

fain painted and stippled over. It looks streaky still S 17 

hen the light shines upon it, and not un even flit. Will 11 eee Pack: 
tice wall have to be painted again, and if so. how can the White. ARNE 
wall be evenly flatted, so as not to show the light and 1. R to Q Kt sq 1. Q takes R (best) 
dark shades it does now! How should such a High wall 2. Kt to K 4 2. Anything 
1 painted, so ns not to show any joining in the painting? 3. Mates 


I think o1 going over the wall with the stippling brush 
moistened with turpentine, Would some one kindly say 
ar this would remedy the defects in puinting it without 
peiinting it over atresh. X. E. . 


NOTICES TO CORRESPONDENTS. 
Corker Solutions to 793 and Tut by A. Watson, 
Dieky Sam, W. A. Bowen; to 701 by W. Stevens; to 
735, 791. 7905, and 796 by Celsus. i 
D. Mackay.—Cunnot your problem be done by 1. Kt 
takes Kt! 


Ton Eus reecived with thanks from E. C. Rimington, 
Jas. Raj; ner, und T. Byng. 


Marking Trigonometrical Stations.—For 

narking trigonometrical stations in the State 
Survey of New York, a glazed earthenware pot, of 
the shape and size of an average fower-pot, is 
buried in an inverted position to a depth of some 
tit., and is so placed that a small hole im the centre 
ct the base marks exactly the centre of the station. 
Iinmediately over this is set vertically a granite 
stone 4ft. long and Gin. square. This is buried toa 
depth of 3ft. Gin., so that the upper end projects 
viu. above the surface of the ground. The sides of 
the projecting part, and the top, are dressed smooth, 
and on the top are engraved diagonal lines from 
angle to angle, the. intersection being immediately 
above the central hole of the inverted pot. The 
number of the station and the letters N. Y. S. S. 
(New York State Survey) are cut into the sides of 
the stone. The height of the station is measured to 
the upper surface of the stone. As an additional 
precaution in the event of the stone being displaced, 
two other pots are sunk inverted in the ground to a 
depth of above 18in., and at a distance of about 3ft. 
from the centre of the station. Referring to this 
latter, the pots are set to an angle of 90°, and 
arrows are strongly marked upon the base of the 
pots, which are so set that the arrow heads point 
exactly to the centre of the station. The magnetic 
hearing of cach pot is taken, so that if one is lost 
there shall be no difficulty in testing the position. 


0 


Coal Mining 3,000ft. above the Sea.— 
Among the coal mines rapidly being developed in 
New Zealuud is one situated near the town of 
Westport, on the west coast of the Middle Island, 
which is distinguished by two remarkable, if not 
unique, features—viz., the thickness of its coal 
seams, Which range from bft. to Höft. Ciu. in thick- 
ness, and the fact that these enormous deposits are 
pluced, and can be easily worked at an altitude of 
from 800ft. to 3,000ft. above sea level. Some of 
these seams are exposed on the face of the cliffs and 
can be got at with the greatest ease by tunnelling. 
Besides the comparative immunity from ordinary 
accidents which this remarkable disposition of the 
coal deposits affords, there is the further advantage 
that the mines are absolutely safe from floods, and 
almost, if not quite, secure from the risk of explo- 
sion from fire-damp. There is the further advan- 
tage that the coal can be loaded on board ship by 
gravitation, the danger and expense of hauling the 
15 > a deep perpendicular shaft being entirely 
avoided, 


ANSWERS TO CORRESPONDENTS. 
=o oe = 


„ AN communications should be addressed to the Ebiron 
of the Exoursu Alecuanic, 3l, Zuvistochestreet, Covent 
Garden, s. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
inzs for illustrations on separate pieees of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as Well as the titles or the quenes to which the 
replies refer. 3. No charge is made tur inserting letters, 
queries, or replies. 4. Letters or queries asking for aud- 
dresses Of manufacturers or correspondents, or where 
tools or other articles ean be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
Information is auswered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, ae not fore 
warded, and the names of currespundents are not given 
to inquirers. 


Attention is expecially drawn to hint No. 4. The 
space devoted to letters, queries, and rephes is meant tor 
the general good, and it is not tair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vilual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column” offers a cheap means of obtaining such intorma- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
to Weduesday evening, Nov. 15, aud unucknuwledged 
elsewhere :— 


J. axon H. Gracr.—P. Argall.—Fllis’ Patent Boot Stud 
Co.— Britannia Co.—W. H. Park.—Beginner.—J. T. 
Rochard. — Aet Synare. -- Electra. —Progress.—A. Bart- 
lett.- Tunk. -A. C. B.--M.LC.E.—W. Robinson, jun. 
—8. W. J.— J. G. H. B.— W. A. S.— Mack. — Gumma.— 
C. J. Little.—L. B. B. 

A. H. NEWMANJ. (You should protect them by sonking 

the upper parts of the carbons in paraflin wax. The 
process has been described many times, but one method 
Is given on p. 281. last week. 2. The new edition of Mr. 
Sprague’s book, when it comes out.)—Quasitor. (Dr. 
Percy's “ Metallurgy of Iron and Steel,“ published by 
John Murray, is the best.)—AwatTure. (Danicll’s or 
Smees. Sce full instructions for such work in Vel. 
XXXIV., pp. 237, 261, and recent volumes.)-—J. K. 
(Don't waste time over it. A galvanic belt may be of 
use, Watch for replies to query 44101, p. 215.) —-Mcn- 
intosu. (The only way, we believe, is to coat the 
parts with a solution of rubber, either in bisulphide of 
carbon or mineral naphtha.)—NEGATIVE. (Sce list of 
* Back Numbers,“ in this column last week.) —-DiAxNxA. 
(You should get the best pluster. That sold at the 
bil-shops is as a rule, useless for the purpose. If neces- 
gary, you must drill holes and fill them with plugs of 
wood, into which screws can be put.) — S. R. (Keepa 
hungry cat.)—Screwrator., (A number of remedies 
will be found in Vol. XXVI., pp. 198, 221, 213.) — TAx- 
IpKEMIST. (Full instructions in Vol. XXX., p. 311. — 
R. B. (‘The positive pole of a Daniell is the wire attached 
to the copper.) -R. A. (Dissolve a pound of pale glue 
in a pint of rain-water. When cool, add by decrees 
3. of nitric acid, sp. g. 13. Many of the liquid glucs 
Rold are solutions of shellac in wood naphtha or in 
borax Water.) — MAH, New Zealand. (Crosses “ Even- 
ings at the Microscope,” published by the Society for 
Promoting Christian Knowledge. Bee also mny hints 
in back numbers.) - I'irno. (No, certainly not; plenty 
for the so-called parattin oil. Most iromnonvers keep 
them in stock. Davidson's ** House Punting?’ pub- 
lished by Crosby Lockwood and Co., Stationers’ Hall- 
court, E.C., Cd.) — Davis. (They are cut out and filed 
up to pitch. There is no other way.) -- AN OLD 
EI. IL OW, Melbourne. (Before this can come before you 
you will have scen answers to the first question on pp. 
214. 233. 2. They take the aniline dyes readily, and the 
process is as sinple as possible. See that they aro 
clean, not greasy, and dip in the solution.) — W. H., 
B'ham. (There is nothing better than the ordinary 
tuft of cotton immersed in tallow. Tor spirit-lauips, 
geo p. 41. No. 860.) -W. Davirs, (Soap-muking by cold 
process in No, 810, p. 193, Vol. XXXIII. ; or more fully 
in No. $22, p. 370, Vol. XXXII. -O. W. (Commonly 
known as the vinegar plant—Peniciium glaucum. Not 
injurious.;—J. H. M. (What are the results“ of 
Which you speak? ‘There is nothing novel in your ex- 
periments, but there may be in your “ results.“ if you 
would say what they are. How much copper can you 
deposit in an hour with the current derived from the 
earth 2) —GrEnatp Harkey. (The best thing to use 
would bea solution of guttapercha, but the surfaces 
must be very clean.)—Nova Scoria. (Such a case 
must be examined — perhaps by a specialist. — ISduikEUu. 
(It would be advisable tu cousult a medical man. II 
only dyspepsia, see Dr. Edmund’s papers in the last 
two volumes.) —IHALIITAxON IAN. (The only satisfactory 
plan is to have the glass resilvered ; butas a temporary 
remedy, seenre a piece of bright tinfoil over the hole at 
the sek.) — F. W. (Not even a physician Gin advise 
Without examining you.) — E. R. (For all kinds of 
telephones, see the last six volumes. See the index to 
Vol. XXXV., for instance.) —A irn STAN AU Boy, 
(Fee p. 30, No. N, and the index of the last volume.) — 
VA. (Blue process in No. 913, p. 64. 2. Illustrations 
of artificial legs that will suit in Nos. 351, 353. and 
37.) - VENTA. (Given on p. 108, last volume. 2. It is 
usually made by the railway companies themselves, and 
the weight varies with the Size. — D. II. (On p. 457, 
last volume, warm methylated spirit applied by means 
of a tutt of cotton wool was recommended. Size with 
isinglass, and give two coats of paper varnish. 2. We do 
not think so, but you could try at Wyld’s or Stanford’s, 
both at 5 — AMATEUR ELECTRICIAN. 
(Electric engiuc, p. 39, last volume, and p. 99, Vol. 
XXXIV.j)—W. Ci iryE. (bernitrute of iron applied 
witha cumel-hair brush twicea day.)—Frask J. Brown. 
(All the processes for silvering glass have been described 
in our volumes. See the index to Vol. XXAIV., for 
instance. Any dealer in cheinicals supplies them. See 
our udvertisement columns. Enamelimplies the use of 
heat as the substance is melted on. Black Jupan var- 
nish will probably suit your purpose.)--F. A. B. (A 
couple of years, for it takes some time to get the tingers 
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hardened. Unless you are prepared to give up piano, TERMS OF SUBSCRIPTION, Whole ond „ Cameras. Ten Eine 


better avoit alons. Price to be eleison the sellers.) PAYARLE IN ADVANCE. 1 85 . 1 Sit Dae ee 
bu nene Hore By minioubte tesa grat futute | e ca, for six denen amd 0s, for Tu elve Munthe, Rost -fro to | At YS . ann n Tarne Gotu Lade . 
skill, Possess a theoretical knowledie at it, will not lack 3 . gala $ 3 5 3 a e . Lathe 15 N 
work, if Willing. -W. X. K. If yon ennot read a | via Brindisi. ls. 2d. to New Zealind, the Cape, the West | Launch Busine Cylinder, bores and fat vd, and F A: „ 
book without thinking about something else, you had Indices, Canada, Nova Scotia, Natal, or any of the Australian | Bazine aud Boier. =U. WII LI Ae, ‘oO dolly Farmer,” Loan, 
5 |l ee V' ici yrs | Colonies, 13s. Hythe, Staines. 
better put it down and concentrate your dunking i the, 
p wors on the subjest whieh is ao nttractive. —Oeacrry, | The , eae „ order, Rack 
(You will find much on the subject stated in yeucral fil anne ies er 1 Gur matte i 
Ums in Vie Pat but no useful 1 can Ge | gd. cach to cover extra postage, : ö 
given Without u personu exiininition in order to astere | I. S. Tastes W. Qeres Co wo 85 by ; 
tnin what is really the matter. There is an excellent g. 114 A ne Toto Ae e 
cyc-hospitul in your city. —JUN1OR. 4 Wehave no idea. | States for the ENGLISH MECHANIC, at the rate of 3 dols, 
except by applying personally or by advertising tor V⁵J• un aera 1 „ E 
è y > A S, 1 ry Od darut er 8 wa) ade op Mis wea v 
suh a situation. }— J. J. (AM you can do, we believe, Loudon. All subscriptions will ie Mth e test 
is to paint the patches with rubber solution. j—MLaxce | issued after the receipt of the subscription. II back numbers are 
FACTURE (See pp. 476. 612, Vol. X NIX. STFXNLMY. | required to complete volumes, they must be paid for at the rute of 
(Messrs. E. and F. N. Spon. Charing-eross. The new dd. cach copy, to cover extra postage. 
edition is not yet ready. 2. We do not know. 3. They | Vols XXIV., XXVL, XXVIDL.XXVOL, XXX. XXXI. XXXII., 
ure not joined at all, but are moulded into rings betore XXXIIL, and XXXIV, bound in cloth, 7s. cach, 
the rubber is cured or vuleanised, There is no cement (Vol. XXXV. now ready, price 78. 
that will maken trustworthy joint.) —D. W. B. (Against An the other bound volumes are out of print. Subscribers 
the rules. Such queries, and the replies to which they | would de well to order volumes as soon as possible after the con- 
would lead, would involve a large amount of gratuitous | clusion of cach half-yearly volume in March and September, as 
advertising. An answer to your query would be un- only ape es o nou up: aal rh st soun run out of 
e ,, eae Pe, ee Sree Ne i Oe) a 
cannot be reached so as to hannner into shape ona | from the oftice (except index numbers, which are 4d. cach, or 
manuel, the method is to solder a loop to the part and | post-fee, 32d.) : 
pull it up, plinishing off level as much as possible 
afterwards.) —Vava. (The side“ is still the end re- 
latively to the magnet, und has Sime polarity. 2. We 
believe such details have been given, but not for all 
ull sorts of purposes, A machine to light one arc well 
wonld be powerful enough for two on a pinch. S 
rorp, (Lt is usually given in such works as the“ Brass- 
founder’s Manual,” Lockwood and Co., Stationers’ 
Hall-court, E.C. The general rule is to have the copper 
just above fusion, and add the zine heated neany to 
fusion in several portions instead of all at once, Guet- 
tier's Manufacture of Alloys,” Sampson Low and 
Co., may help you.)-—F. C. (We believe not. The 
Customs gnugers have tables, which we presume are 
what you mean; but calculations are still required. )— 
A. H. Surru. (See p. 300, No. 308. There is more or 
less ubout it in nearly every volume froin the com- 
mencement to present time —cspeciully in Vols. IX., X., 
X1.)—Gamoaa. (Please send.) 


Gool Revolver in case, an box of cartridges, 1 
back Vole. LN CLI Mc NI, of Magi- Linden — b. J.. 
Aldwick-coltuze, Springhourne, Bsurue mouth, Haute. 


Magic Lantern Slides. My school children an 
tired ef what I have Wonld aay amateurs Anna circuit os 
exchange :S, ad list to the Mev. J. AUA, Ihe Vicia: 
Castloroch, Ireland. 


Quarter-plite Vignette Achromatic Lens, inlet; 
case, good as mew exchangr miervscope OF uif rs $= oy Ae 
wood- road, Crossland- road, N.W. 


Gin. spark Induction Coil, all cbonite. 1% dixi- im. 
worth Cie, for tiist-elass Microscope, OF Micrvascoye gnd erula 
Coil; wablaedgust value. J. Ri rarior te, Jardirgton, Duni. 


A ILamb's Knitting Machine. Exchange for» 
Joiners Foot Lathe. —iccater Ler, Upper Mill, Hemi, eo 
IIuddersfleld. 


Davis and Kidder Tatent Magneto-Electr: 
Maori exchange for Medel ngine, in werking art . 
Fox, Calne, Wilts. 


Wanted, good Hin. Mackintosh. Exchange g oo! 
Silver Lever Watch, spleucid thackecpir.—E. Fussan Cou, 
Wilts. 


Wanted, offers for a gool briss Checse Tub, with 
rotary knives, tap, complete, wanting room. — I. Frouas Goo 
Wilts. : 


Ruperior Slin. hack-geared Lathe and appliae-, 
Value lz, want gas-Btter’s bin. to 2in. Stuchs and Dies, dupe Ve 
Wrenches, Cutters, &. — F. L'FJpru won, Beverley. 


Lathe Standards. 4-speed turned wheel. and gu- 
treadle, complete, do Sterl Chasing ‘Pools, oxen Lover Wales 
—Letters, W. soca, ilstun-road, Walverhaiupten. 


Quantity of No. 40 good silk Secondary Wire iu 
Colla; alsoureal Siemens Annature, two brass hn 2 
change offers requested. AU BBY Chor ts, Dover. 


Real Siemens Armature, beautifully made, suitable 
for small Dynamo or Motor: has brass bearings |W hat otters 10 
of Plummer Blocks preferred. ALI ALU Cauta S, Dover. 


What offers for good 50 in. Bicycle and bois, 
„ Indian Mutiny,” 2 vols, © AN Round the World. 2 vats a 
new ; bound in enlf.— F. Uxven WOOD, Beverley. 


Quantity of Copper Tokens nnd some For iza 
Coins ; offers; tools prefericd.—A. L., II, Curtalu round, EC. . G 
call after 6 o'clock. 


A good Geneva Hunter Watch in exchange for (ar 
penter’s Tools ; Jack Plane, Smoothiug Plane, Irou sgum Suas 
and Bita, Serewdbiver, Chisels, amd) Tenon Saw Wa. h 
cans =W. Wc, Becdon, Newbury, Berks. 


30in. Bicycle. ball bearings, nearly new, valne S. fur 
goud Musical Box; must be perfect.— Rox, Putbury, SHUE etait. 


Wanted, superior mahogany framed Dissolving 
View Arrarires, with all aecessories; diueh evade] ty s 
chinge splendid tsiuch Cheylesmore Tricyele, new last wears n 
tul deseriptiom.—Kov. J. IT. dpi, Gomm-road, Royhtitev. 


Wanted, offers for Vols. XXXI, XXXI. XXXV. 
EN tian Men Nie, 9 vols. Design and W ork, und Melt. 
World. except three numbers.—J. IN SON, Whicatholiae, tuut- 
10, Manchester. 


Wanted, a good Monocular Microscope. in i- 


Indexes for cach half-yearly volume up to Yal. X. ‘except Vols, 
II., III., V., V., und X. inefusive, 2d. cach, Post free 21d. each. 
Indexer to subsequent vols., dd. cach, or post Wee, vid. Casts ror 
binding, IS. Gd. cuch. 


Subscribers are requested to order Cases and Vals. through 
their booksellers, aud net to send dioit, The reztlations of the 
Post Odice prevent their transmission thruuga the Post. 


Epps's Cocoa.—Grateful and Comforting.— 
—* By a thorough knowledge of the natural lmws which govern 
the operations of digestion and nutrition, and by a careful appli- 
cation of the fine pone of welleselected Cocoa, Mr. Bpps Nas 
provided our breakfast tables with a delicately fla voured beverage 
which may save us many heavy doctor's bills. It is by the judi- 
clous use of such articles of diet that a constitution may be gradu- 
ally built up until strong enough to resist every tendency to 
disease, Hundreds of subtle maladies Are floating around us ready 
te attack wherever there isa weak point. Wei may escape many 
a fatal shaft by keeping ourselves well fertificd with pare blood 
and a properly nourished frame." —Cicil Serctee Gazette. —Made 
simply with boiling water or milk. Sold only in Packets, Liubelled 
„J re Eres and Co, Homoeopathie Cheinists, London. '—Also 
makers of Epps's Chocolute Essence. 


NOTICE TO SUBSCRIBERS. ` 


Bubscribers reeciving their copies direct from the office are re- 
qa te observe that the last number of the tenm for which 
their subscription is paid will be forwarded to them inp a Pinan 
Wispper, as an intimation that a fresh remittance is neccessary, if 
it is desired to continue the Subseription. 


CHARGES FOR ADVERTISING. 


Thirty Words oe ». 0 oe of oe . „ a2 6 
Every additional eight words. . eee ee le  O 6 


Front Pace Advertisements Five Shillings for the first 40 words, 
afterwards d. per line. Paragraph Advertisements One shilling 
per line. No front pore or parnaiaph advertisement inserted for 

ess than Five Shillings, Reduced terms for series of more thau 6 
inscrtions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


USEFUL AND SCIENTIFIC NOTES. 


A Poison for Tubercular Bacteria.—A 
paper was recently communicated to the Paris 
Académie des Sciences, by M. de Korab, on the 
action of helenine on the bacteria of tuberculosis. 
The facts mentioned deserve notice, although we 
fear that the hopes suggested are too bright to be 
realised. The bacilli were cultivated in bovine 
blood serum, which was daily heated for a week to 
effectually sterilise it, and was then coagulated by 
a temperature of 65° C. A guinea-pig having 
been rendered tubercular by inoculation and in- 


$ 8. d. Í wet, ae N ove . ` a úrsteLi klt- 
halation, small tubercular masses were taken from Twenty-four words .. ee s ee e OB n e R 
it, introduced into teu tubes containing the tuber- For every succeeding Fight words 3 „„ a 


Spare Engineer’s Tools for any others likely tot 


AVERTISEMENTS in the SIXPENNY SALE COLUMN, useful: sc next advertisement.— Ar. S. Hewitt, douth Nait As, 


cular serum, and the tubes plugged after some 


a . d. 
helenine had been poured into three of the tubes. c ᷑LmDv e a e ad Lundon. 
All were kept at a temperature of 37° C. for a week, For every suceceding Eight Words 2 06 Blast Furnace or Smith's Fires Fan, Ptn 


Yellows, Grinding Machine, Taps, Hobbs, Xc., Fug ine. dad 


and at the end of that time inoculation experiments 
Ke. Sec above wauvt.—s. Hiwiri, South Norwood, Lugdun. 


showed that the organism in the tubes to which the 
heleuino had been added no longer caused tuber- 
culosis, which was readily produced by the contents 
of the other tubes. i 


Electric-Lighting on Board Ships.—After 
an extended trial of the electric light on board the 
Alaska, Messrs. Guion and Co. have given Messrs. 
Siemens Brothers and Co. an order for a complete 
installation on board the sArizona. There are 300 
Swan lamps in the ship, every part of the passen- 
gers’ and officers’ quarters being lighted by them, 
to the complete exclusion of oil aud candles. Very 
special attention is being paid to the illumination 
of the engine-room. ‘There are three lamps in 
the screw-shaft alley, and thirteen beside the 
gauge-glasses of the boilers. Lamp-sockets 
are fitted near various parts of the engines 
that require occasional attention, such as the 
3 and the men are provided with 
oose lamps in very strong globes, and of such a 
size that they can be carried in a jacket pocket and 
slipped into the sockets when required. Lamps 
with flexible leads are also supplied and can 
coupled to the same sockets. The current is 
generated by two dynamo machines of the size 
marked by the makers SDoo, each driven by a 
separate engine. Either machine will supply all 
the lights of the ship, so that there is no proba- 
bility of a breakdown, although usually boch will 
be in operation together. 


THE American Miller gives the following rule for 
computing the contents of a hopper, the rule 
apparently relating to the lower square or rect- 
angular conical portion only :— Multiply the length 
by the breadth in inches, and this product of one- 
third of the depth measuring to the point. Divide 
the last product by 2150 —the number of cubic 
inches in a bushel—and the quotient thus obtuined 

vitor. — T. W. . 62, Alvey-street, Old Kent- road, S. E. 


will be the contents of the hopper in bushels. 
Dallmeyer's Mahogany Sliding Body Camera for 


„Tu new scale of fares on the South Australian pistes up to sin. by loin. : guod condition ; cost Ms. ; invaluable 
Government lines is fixed at first-class 2d. per mile, | tor enlargements; what offers ?—Frxxrast, Pallasgreen, Lun- 
and second-class IId. There are to be no re- . 

turn-tickets, and third-class fares have been! Splendid double-barrel Air Pump. by firmt—lass 


: maker. dd ne new; cost L1H; what offers In cachauge i—, 
abolished. ' Spring Hill, Bristol. : 


> © Tt must de borne in mind that no Displayed advertisements 
can appear in the Six penny Sale Column. All advertise nents 
must be prepaid; no reduction is made on repeated insertions; 
and in cases where the amount sent exceeds Que Shilling, the 
publisher would be enuteful if a P.O. contd be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps, may 
be sent where it is Inconvenient to obtain '. O. O's. 


i The address is included as part of the advertisement, and charged 
or. 

Advertisements must reach the office by 3pm. on Wednesday 
to insure insertion in the following Friday's number. 


THE SIXPENNY SALE COLUMN. 


— — 
Advertisements are inserted in this column at the nile of 


t 


Gd. for the first 16 words, and Gd. for every sacra’ 
8 words. 


Holloway’s Ointment and Pills.—Discases of 
the skin.—Scurvy, eruptions, und glandular swellings, which had 
resisted all other modes of treatment, have been completely cured 
by Holloway's cooling Ointmeut and purifying Pills, Which root 
out the disease from the blood itself, and leave the constitution 
free from every morbid taint. 


— — 


For Sale. 


Electric Machines, Indicators, Bells, Rotten. 
Wires, Switches, Ternninals, Carbons, Xe—kKiau and Cu, i's 
tricians, Mristol. (List Twopence.) 

Electrical Depot and Manufactory” 
Mittan’s, 138, Chapel-street, Salford. Handiest shup i 
trade for amateurs. 

Electric Bells, 5s.; Batteries. 28. Tele, 
Microscopes, Field Glasses, Spectacles. None better of cheapest 
—MILLan, as above. 


Thirty Per Cent. Discount off Standard List of Ameri’ 
can Twist Duri. 1 3-16 sent for 6 penny stamps 1 
are made of the very nest steel, by Baatace Baus, Mais 
Essex. 

A 

Pyrotechnic and Trade Chemicals. Lawes: 


price at Gavseur und Kecir's (lite Page), 47, Blacktrian - nad. 


Photographs for Collectors and Amateur Ari 
Popular Celebrities, Statuary, Mythological, Female Bios 


OUR EXCHANGE COLUMN. 


— — 


The charge for Exchange Notices ia 3d. for the first 24 words, 
and 8d. for every succeeding 8 words. 


— 2 — 
Rubber Stamps, bet quality. What offers in ex- 


change? Wanted. Violin, Medical, und recent: Scientific Books, 
Photo. Apparatus, &c.—W nire, Litchumn, Swaffham. 


Dulcimer. Rare opportunity. Excellent tone. 
value £3. What offers ?—J. Bauws, Main-street, Kilwinning. 


First 14 Vols. English Mechanic,” bound. 
What offers ?—W. Suitu, 76, Ford-street, Coventry. 


A Cabinet, 9 drawers, shells, minerals, fossils. Offers. 
=W. Suiru, Ford-street, Coventry. 

Barrel Orgau, plays 50 tunes, 5 barrels, 4 stops, 
wood and inctal pipes in fair condition. Exchange lathe, will give 
part cash for ode At: CaLpwent, Great Harwood, Lancashire. 


Wanted, good Music Box, with Bells or Drums, or 


both, in exchange fur Music Hox, in good condition, six tunes, and 
money; or kuud Magic Lantern und Siidcs.—W. Watrus, White 
Hart, High-strect, Gravesend, Kent. 


Fret Saw to fix on Lathe, value 12s. 6d. Last 20 
Volumes Esotisa MI (MAN IC, unbound, Offers requested.—H., 
Veruna Cottage, East-road, Kingston-on- Thames, 


“English Mechanic.” XXIV. to XXIX. nnd 


part XXX.. with Index, clean, for sewing-machine, Duok-cast, ur 


x i] 
‘Abbeys. Packets are sent for selection poust free. Catalu neu 
mainples, post free, 4d.—M. Murrensnaw and Co., Pho: 
Publishers and Mountcrs, 50, Brunswick-strect, Shertield. 


: » 

Microscopic Objects for Mounting. Sample ©) 
preparations and price list, la. ad.—R, Pulli, Greve 
ptepney, Hull. ae 

Lathes! Lathes!! Lathes!!! Cheap. in 
Rerew-cutting, Elo. Satisfaction gunranteed.— Y. Cupe 
Sheffield. As supplied Government Duck yards. * 

“Watch and Clockmaker's Handboo 
Latest edition, post free $s. Jd.—Hareren, J, Northamptou--444™ 
Clerkenwell. 


Aass 
Lot of Electric Bells and other pas 
Apparatus, cheap. Liat post free.—Bustixy, Didsbuy, - 


ava 
Recipes with Instrictions, post frec, Is. J. Tonry, 14. 4 


dish-terrace, Barnsley. 


chester. 
French Polishing, Staining, Varnishing. ber “ N. 


_ — 
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LATHE-PLANERS. 


HE tool-holders of some slide-rests are 
fixed by riveting under the top-plate so 
that they cannot without much difficulty be 
removed. The centre-pin of the Willis 
holder is often screwed in, and then so 
riveted. In such a case the pin can be left 
in its place, as may also the slotted tool- 
holder if not too large. Fig. 4 represents 
such an arrangement, A being a part section, 
and D the front face of this swinging tool- 
box hinged as before. The bolt of the 
original tool-holderB is seen passing through 
a central slot. It may or may not project. 
As this centre-pin would prevent a tool from 
passing through the vertical mortise in the 
usual manner, I have arranged a shorter 
mortice below it and placed the clampin 
screw lower down. This arrangement will 
give all the advantages of the usual swing- 
ing tool-box, and the whole can be removed 
in a couple of minutes, leaving the slide-rest 
quite free for its ordinary use. The shape 
of the back gives a good abutment to support 
the back of the tool during its cutting stroke. 
If the same kind of tool-box is adopted to 
receive the tool-holder of the slide-rest when 
the latter is a stout slotted pedestal—a very 
common form in small rests—the swing- 
holder will become a mere frame in the upper 
part with tool receptacle below like E, or 
something similar. Perhaps such a swinging 
tool-box might be hung directly from the 
old tool-holder itself by centre screws at F. 
A block may be needed behind it, or a pro- 
jecting screw to touch the plate behind to 
form the point of resistance to the tool. 
The sole object of such a holder is 
to obviate the necessity of removing the 
ordinary one; but if it can be removed, 
by all means substitute a proper one. 
Figs. 5 and 6 are given to show details of a 
self-acting feed suitable for this kind of 
planer. It may be modified, of course, in 
any particular; but I think it is as good as 
any, and will render the planer very com- 
plete. First of all is a wheel like the ’scape- 
wheel of a clock fitted on the square end of 
the slide-rest screw; on the same screw, but 
to turn freely upon it,is the long bar D 
weighted atone end. This is forked like 
Fig. 6, and embraces the ratchet-wheel. It 
also carries the pawl which drops on the 
teeth of the wheel so as to cause it to revolve 
each time the lever is raised ; but when it is 
lowered the pawl drops over one or more 
teeth without turning the wheel. This is a 
common arrangement as used in the ratchet- 
drill and sawing-machine and many others 
where automatic feed is required. As the 
lever must not move the screw of the rest 
except through the medium of this ratchet, 
but the wheel itsclf must revolve with the 
screw, a short sleeve will have to be fitted 
over the squared end of the latter and turned 
cylindrical for the lever to turn upon, or 
the wheel itself must have a long boss, and 
upon this the lever must work. The end of 
the slide- rest screw is seen squared in Fig. 6, 
and the lever working on the rounded boss 
of the wheel on the further side next to the 
slide-rest ; the end of the screw is generally 
cylindrical for a short distance before the 
square part for the winch-handle commences. 
In the first paper I think I spoke of the 
rack of the Britannia Company’s Lathes 
being attached to the slide-rest. If I did it 
was a lapsus of some sort—pennæ, memorie, 
mentis—as the case may be, for the rack is 
m most cases a fixture to the lathe-bed, and 
the handle with the pinion and its socket 
is the part attached to the rest with which 
it travels. It by no means comes te the 
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same thing, nevertheless, which way it is 
arranged, although the effect in either 
case is to shift the saddle bodily along 
the lathe-bed. If possible, which it is 
not always, the rack should in this case 
move with the rest, as it will be found to 
work thus much more smoothly. I have 
found it with a small lathe difficult to wind 
back the rest by taking the handle of the 
winch in the hand, if the lever is at alla 
long one, and we want here avery steady 
motion to give a nice smooth cut. Ifa 
lathe-bed and stand is given up, therefore, to 
the purpose of planing, it will be much more 
satisfactory to attach the rack to the rest. 


arrives at that point. To give still greater 
range to the feed, there might be two or 
three holes for this pin so as to allow the 
long lever to drop more or less after each 
stroke. This will allow the arm A of the 
crank to stand in a somewhat advanced 
position towards the bed of the machine, 80 
that the latter meeting it sooner would move 
it through a wider arc, and thus lift the 
longer lever higher, acting thereby during a 
longer period upon the ratchet-wheel. Of 
course it is easy to manage this; but I think 
the range given to the stroke by slotting the 
levers will suffice for nearly every imaginable 
A very coarse feed is so seldom needed 


case. 


es Gs BO 
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If the latter is to remain, and the lathe 
generally used as such, we must make the 
best of it; but in this case the winch with 
two lever-arms and handles will be found to 
work much better than an ordinary one. 
The weighted end of this long lever D is 
slotted to receive a pin to form the hinge of 
the connecting rod F by which it is attached 
to another slotted arm of a crank E, A, 
turning on a screw fixed to the planer-head. 
By means of the slots F E can be put at 
various angles with and E, thereby alter- 
ing the length of stroke. The longest 
stroke will be when E, F, is at the dotted 


line 1; the shortest when in the position of 
dotted line marked 2. The black spot near 
D is a pin to prevent the lever falling too 
far. e upright arm of the crank A, which 
sets the feed in motion, is so placedthat the 
planer-bed or saddle strikes it every time it 


D —̃ — — —ö—— — 


that it may be said that the general de- 
sideratum is, on the contrary, a very fine 
one. Certainly it is so for all small work, 
and this machine is not meant for any 
other. Very frequently, too — perhaps in the 
majority of cases —the winch-handle will 
only need to be swung to and fro through a 
small are which is not at all a fatiguing 
movement to the arms, and will give the 
short quick stroke of a shaping machine. 
For longer work, which is, properly speaking, 
planing, and not shaping, the double- armed, 
or, if desired, the four- armed, lever-handle 
will tend tly to the facility of the opera- 
tion. As far as power is concerned, although 
it must be obtained at cost of muscle, it will 
be found to be ample even for heavier cuts 
than one cares to put upon the tool. ri 


AN OLD ASTRONOMER.’ 


n HEVEL, or (as, according to 

the fashion of the day, it was Latinised) 
Hevelius, was, as is tolerably well known, a 
Polish nobleman, born at Danzig during the 
early part of the 17th century. In 1641 he 
built an observatory furnished with a quad- 


® The illustrated Account given by Hevelius in his 
Machina Celestis, of the Method of Mounting his Tele- 
scopes and Erecting an Observatory. Reprinted from an 
oignal copy, with some Remarks from C. Lerson PRINCE, 
M. C. B., ERAS., F. B. and S. M. S., &c., 1882. Printed 
for private circulation, 
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rant and sextant of 3ft. and 4ft. in diameter 
respectively, and more than one large tele- 
His best 
known work, Selenographia, containing a 
description of the Lunar surface, was issued 
This was followed by various other 
volumes, and in 1673 he published the first 
Machina Ccelestis,” three 
chapters of which, with their translation, 
form the basis of the work which has served 
as a text for these remarks. It involved him 
physicist, 
Hooke, who did not particularly shine in the 
F.R.S. in 
1664, and in 1679 his home, observatory, 
books, and instruments were utterly destroyed 
by a fire, in which perished nearly the entire 
edition of the Second Volume of the ‘‘Ma- 
china Coelestis,” which is now consequently 
In no way dismayed, 
he erected a fresh observatory, and continued 
the active pursuit of Observational Astronomy 
until his death in 1687-8. His Firma- 
montum Sobicskianum,’’ a standard cata- 
logue of 1926 stars, was published two years 


soope of his own construction. 
in 1647. 


part of the 


in a quarrel with the English 


matter. Hevelius was electe 


of the utmost rarity. 


afterwards. 


What Mr. Prince has dono is to reprint 
Chapters XVIII., XXI., and XXII., of the 


Machina Cœlestis in the original Latin, 
and to follow them by a sin rly faithful 
and literal translation in glish, illus- 
trating them by fac-similes (apparently re- 
produced by photo-lithograph ) of Hevel’s 
original plates. Chapter XVIII. treats of 
Hevelius's ingenious helioscope, which con- 


sisted in effect of a telescope used as a 


camera, the object-glass being directed 
towards the Sun, and the eyepiece brought 
into a darkened room. The image was, of 
course, projected on to a sheet of paper, or 
other flat white surface. The ingenuity of 
the contrivances, by tho aid of which the 
telescope was made not only to move equa- 
torially but to follow the Sun’s proper 
motion, can only be appreciated by the 
study of the original work. It must suffice 
here tosay that a ball-and-socket joint (the 
telescope passing through the ball) and a 
framework carrying the receiving-disc, and 
bolted to the eye-end of the telescope, fur- 
nished the foundation of them. A somewhat 
complicated arrangement of wheel-work 
behind the disc supplemented this. 
The succeeding 
the construction of Hevelius's t 
telescope, which had a focal len of 
no less than 150ft.! Of course, in the days 
when, as yet, it was believed to be impossible 
to achromatise the object-glass, such enor- 
mously long foci furnished the only means 
of obtaining a moderately-magnified image, 
pretty free from aberration. The mechanical 
ingenuity exhibited by the great Polish 
astronomer seems nothing short of marvel- 
lous; as he succeeded in constructing a tube 
—or, rather, a trough, for it was open—of 
thin plank, and yet, by sufficiently simple 
means, insured its rigidity. Full details 
of its construction are given in the plates; 
while one of them furnishes a perspective 
view of the entire instrument as it appare 
in use on the occasion of a visit paid to its 
constructor by the king. The third chapter 
(X XII.) gives equally elaborate details of 
the method of erecting a great tower or 
observatory whence several of such tele- 
scopes might be employed. What renders 
this work so interesting is the idea which it 
gives us of the indomitable energy and per- 
severance Z say nothing of the astonishing 
mechanical aptitude) of the man who, in his 
own person and solely at his own cost and 
charge, rendered such eminent service to 
exact astronomy. In curious contrast 
to the descriptions of the instrumental 
difficulties under which the observer had to 
struggle during the 17th century, are the 
details of the fittings and appliances of his 
own observatory at Crowborough, in Sussex, 
with which Mr. Prince supplements this 
volume. Incidentally, he introduces some 


Chapter XXI. describes} 


detected the 


toreals, also adorn this little volume. 
so instructive an il 


should have been issued for 
tion alone. 


History of the Science of Astronomy. 


TUNING-FORK PIANOS. 


p want of some more euphonious title 

musical instrumentsin which the tones are 
produced by blows of hammers on metal bars, as 
distinguished from strings, are called tuning-fork 
Several endcavours have 
een made to produce successful instruments of 


pane, or piano harps. 


this class, but hitherto they have not attracted 
much attention. Mr. W. Fischer, of Dresden, 
has, however, recently paten 
in pianos,’’ which consist in the special mode of 


connecting the forks to the soundboard of the 


instrument, in the means employed for rendering 
their sound more pure, and in a device by which 
the strength of the sounds may be modulated at 
the will of the player. The illustration re- 


presents a sectional view of a piano comprising 
a part of the improvements. The sounding- 
forks hitherto used in pianos have always been 
rigidly fixed within the same. When a fork so 
arranged is struck by a hammer of the piano- 
mechanism, the percussion thus caused is always 
moreor less audible, in consequence of which the 
musical effect is considerably impaired. 

For the purpose of remedying this deficiency, 
Mr. Fischer makes the connection between the 
forks and the soundboard by means of joints or 
hinges, as shown. The fork is screwed by its 
stem toa partof the hinge, while the other part 
is fixed toa bar attached by means of stays, or 
in other suitable manner,to the sound In 
order to keep the forks in their proper position, 
the hinge- parts are supported by a ledge L, faced 
with soft material, such as felt or leather, while 
a screw provided with a knob, which is also 
covered with felt or leather, gently from 
above on each of the parts. astea ofthe screw, 
a spring or a weight may be used. The fork 
may also be stayed by means of two strings or 
other flexible connections fastened with one end 
to the movable hinge-part and with the other to 
a fixed part of the piano, one, at least, of these 
connections being elastic, or consisting partly or 
entirely of a spiral spring. This arrangement, 
which allows the fork to yield to a certain extent, 
when it is struck by the hammer, has proved very 
efficient, not only for preventing the blow of the 
hammer from being heard, but also for rendering 
the sound more sonorous. According to the ex- 
periments hitherto mado, it is advantageous in 
respect to the quality of the sound to place the 
forks perpondicular to the soundboard. In case the 
latter is horizontal the forks should thorefore 
have a vertical position. The arrangement 
of the forks parallel, or at a sharp angle to the 
soundboard, is, however, not exclu 


very curious matter on the history of the 
earliest discoveries made of the minutiæ of 
Saturn’s ring, giving woodcuts of the planet 
as seen by Gassendi, Hooke, Huyghens, 
Cassini, and the Brothers Ball. He very 
effectually disposes of a claim which has 
been sometimes made for the last-named 
observers, that they, or one of them, first 
primary division in Saturn’s 
ring. We may add that admirably executed 
portraits of Hevelius and Gassendi, together 
with woodcuts of Mr. Prince's two Equa- 


We can only regret, in conclusion, that 

Nasteation of the manner 
in which Hevelius did his admirable work 
rivate circula- 
It is a book which, could Mr. 
Prince be persuaded to issue it in the 
ordinary way, might be read with pleasure 
and profit by everyone interested in the 


t improvements 


The part of the hinge to which the fork is 
screwed may be made in one piece with the stem 
of the fork; but the patentce prefers to construct 
both hinge-parts of wood, and to attach the fork 
as shown in thedrawing. Instead of the hinge, 
however, a springing connection between tho 
parts may bo employed, and, in this case, especi- 
ally when the forks are in a vertical posi- 
tion, the support L and the screw above may 
be omitted. 

The second part of the invention consists in 
the means for improving the purity of sound of 
the fork. Whena tuning-fork is made to vibrate, 
the sound produced is not a simple musical note, 
but a combination of the fundamental note of the 
fork and of a higher note (called in acoustics the 
harmonic), which latter increases in strength as 
‘the pitch of the fork becomes lower, and which 
in the bass-forks even predominates over the 
fundamental note. This higher note, which 
impairs the punity of the sound, may be suppressed 
by means o aring or band made of, or lined with, 
an elastic material, and placed tightly around 
one of the prongs of the fork at a certain point of 
the same. It has been found that a ring of 
indiarubber, with a piece of felt underneath, is 
particularly suitable for this purpose. The true 
position of the ring must be determined by 
experiment, but generally it will have to be 
located at about 8 of the length of the 
prong from its point of union with the other 
prong. 

The third part of the invention relates to the 
modulation of the strength of the notes. To 
effect that, the patentee uses resonance- tubes R, 
together witha slide S, by which their sound - 
holes may simultaneously be closed more or less. 
The tubes, which must be tuned in unison with 
the forks, are fixed above, or in general, close to 
the same. When the distance between tho tubes 
and the forks rendors it necossary, their sound- 
holes, which are opposite to the ends of the forks, 
are provided with tubular attachments as shown. 
The slide S, consisting of a thin bar of wood or 
metal, or of other suitable material, is so connected 
with a pedal, that it may be brought before the 
sound-holes or their attachments, or shifted away 
from them, at the will of the player. Considering 
that the vibrations of the air in the resonance- 
tubes are caused by the transmission of the 
vibrations of the forks through the sound-holes, 
it is evident that the former will become fainter 
the more the free area of the sound-holes is 
reduced. Tho arrangement thus affords the 
means, not only of producing sounds of greater 
or less strength, but also of increasing or dimi- 
nishing the strength of any note or chord after 
the forks have been put in vibration. 


DR. HENRY DRAPER. 

B* telegram from New York, we hear with 

regret of the death of Dr. Henry Draper, 
Professor of Physiology in the University of 
New York, and well known for his skill in what 
may be called celestial photography. Henry 
Draper, a distinguished son of a distin ed 
father, was born in Virginia in 1837; but the 
family removing to Now York in 1840, young 
Draper was educated in the university he subse- 
quently adorned. His first scientific work was 
a series of experiments, in 1857, on the 
functions of the splecn, carried out by 
means of microphotography. A visit paid 
to Lord Rosse's observatory induced him to 
turn his attention to the construction of 
reflecting telescopes, and’ with one of theso he 
obtained his famous photograph of the moon. In 
1872, with an equatorial reflector of 28in. aper- 
ture, entirely his own work, we believe, he suc- 
ceeded in photographing spectra of the stars, and 
also a photograph of tho diffraction spectrum, 
which has remained unexcolled to the present 
time. In 1874, Dr. Draper was appointed 
superintendent of the photugraphic department 
of the United States Transit of Venus Commis- 
sion, and in the samc year received the honour of 
a special gold medal, bearing the motto Decori 
decus addit avito,” from the Government—the 
first public recognition ever accorded a scientific 
man in the United States. In 1877, Dr. Draper 
issued his famous paper on the Discovery of Oxy- 
gen in the Sun, a discovery which it will bo 
remembered, gave rise to much discussion in 
scientific circles. In 1877 Dr. Draper went to 
the Rocky Mountains for the purpose of making 
experiments on the steadincss and transparency 
of the atmosphere at different heights up to 
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11,000ft., and in the following summer returned Occultations of (and near approaches to) Fixed Stars by the Moon. 


to the same region as conductor of an eclipse 
party, when he succeoded in photographing the | 


traction spectrum of the solar corona. a1 > ote. o Elo y lon Eg H 
subsequent triumph was the successful attempt to 58 Name of tp Disappear- Moon’s 5 S E S| Rcappear- Moon’s fg, 85 |% 8 8 
photograph tho Nebula in Orion on March 11, 3.9 Star. =i ance. Limb. en 285 ance. Limb. gar 4 
1881, after an exposure of 104 minutes. Dr. A | 2. — Z j 
Draper’s loss will be regretted throughout the 
5 poia ay he has been cut = in ae N h. m | | h. m 
prime 0 ife, an in the full flush o a dis- 4 753 eN Dark | 154 189 18 37 m Bright 250 287 
tinguished career. His laboratory in New York, 17 1 a 245 5 „ Dark 116 85 3 53 j Bright | 296 | 274 
and his observatory at Hastings-on-Hudson are 17 B. A. C. 8276 6117 12 | SSE 27 41 
well known to all scientific men who havo visited | 17 22 Piscium 6 | 841 „ | Dark | 93 |124 | 947 pam. Bright 313 | 347 
America, but it may well be doubted if the 19 ler Piscium 6 17 5 „ N. N. W. 204 | 196 
costly and claborate apparatus with which they] 20 39 Arietis 61 146 0 „ ISSE. 20 | 349 
are fitted will again find such an owner. 21 0 si 1 : : a . . 

22 |e Tauri 34 75 14 „„ S. by E. 10 | 329 
24 |y? Orionis 6 6 28 a.m.! Dark 138 176 6 56 a. m Bright | 207 | 245 
ASTRONO 27 B. A. C. 2872 6 | t4 30 „ FN. by E. 158 | 188 
555 5 ae ave 27 |k Cancri 5 | {6 d58p.m.j Bright | 97 62 7 49 p.m.| Dark | 238 | 200 
i ° 29 |14 Sextantis 6 129 a.m.| Bright | 56 32 247a.m.| Dark 253 | 244 
The Sun. 29 |19 Sextantis 6 639 ,, | Bright | 346 17 6 53 „Dark | 323 | 356 
: 30 |55 Leonis G | T446 „ | N.S.W. 332 338 
— 
= At Greenwich Mean Noon. 
= + Near approaches. t Stars below the horizon. 
S| Souths. | Right | Decli- | Mercury quently gradually diminishing to 48:8" by tho 
2 Ascen- | nation Sidercal P Ü•ð q Jiö—: —ͤ8 — ț end of the month. Save on the 6th the planet 
A 


sion. | South. Time. 5 Right | Declination 8 is most unfavourably placed for the observer. 


D h a cca aaa ae! qo ee Ag Ascension. South. s 
. m. 8. a. m. h. m. s. „ „ „h. m. B. 3 ; EE 
111 49 1408 „16 30 12021 50 55|16 40 57°75 „ . 8 Pesca ae Souths. : 
6/11 51 16°10 „16 51 56:22 31 60/17 0 40°53 h. m. g . h. m. Aa een : 
11011 63 29°41 „17 13 53:23 1 45/17 20 23°32 1 |15 536 20 275 11 12:3 a.m. 
160/11 65 52°96 „17 35 5923 20 16017 40 6°10 6 16 26°2 22 26 11 256 „ i hom 
21611 58 21°30 „17 58 10023 27 7/17 59 48'89| 11 16 596 |23 35-9 11 39-3 „ i 17 as of 2158 AIE 
26| 0 0 50˙46 [18 20 22,23 22 1218 19 31-66 16 17 33:9 24 39-2 11 53'S „ 8 \ 1666-7 23 74 | 41 52˙5 1 
3100 3 1658 „18 42 31/23 5 3418 39 1447] 21 [18 89125 9-4 0 91 p. m. ren 21 9.6 11 21.0. 
26 18 444125 38 0 24˙8 1116 41°3 K 
31 |19 20-0 24 20-1 JEV 
PS A . -~ 39 21 16 25° 5° è 
at Moan Noon at any ocher Station vill be ound] Starting, thus, from a point to the S.W. of| 26 | 16230 17 351 |10 38 „ 
on p. 390 of Vol. XXXIV. 8 Scorpii, Mercury will cross a small portion of | 31 16 24:8 17 79 9 459 „ 


za naig | that constellation, the Southern part of Ophiu- | uu ——ͥ(ũé2gĩiĩðXc“oa 
technic io enter eer, cist, tho Sun is sid chus, and so travel into Sagittarius. He will] The whole of the retrograde path indicated in 
Instant Winteriasu 300 to commence. This is Pass just to the North of 6 Ophiuchi on the 13th, | the above Ephemoris lies in the Southern part of 
also nominally the heey dav: but on the 20th | 224 be close to A Sagittarii on the 23rd. He will | Ophiuchus, aregion destitute of conspicuous Stars. 

ne y y: 5 be in Conjunction with Venus at 11 a. m. on the | Venus will be in conjunction with Mars at 7 p. m. 


11 oS eee et a i 1 = 9th, and with Mars at 6 a.m. on tho 15th. on the Sth, and (as stated above) with Mercury: 
and of course 16h. 16m. below it—so that the Venus at 11 a.m. on the 9th. 


Is an Evening Star up to 5 p.m. on the Gth, 
when she comes into inferior conjunction with The Transit of Venus 


description may be applied indifferently to either 
the Sun. After this, she, of course, passes tol On December 6th has already been treated 


one of the three. 

At 10 a.m., on December 31st, the Sun will bo 
in Perigec—or, it would be more correct to say, 
the Earth will be in Perihelion, or in that part of 43 
her orbit which is nearest tohim. Accepting the SSS 
official Solar Parallax, an interval of 90,808,434 EES 
will at this instant separato us from our great LL £__ $= 
centro of light and heat. Signs of activity in the 
shape of spots, faculw, and prominences persist on 
the Sun's disc. 

The Moon 
Enters her Last Quarter at 2h. 56°4m. in the 
afternoon of December 2nd, and is New on the 
10th at 3h. 37°6m. p.m. She will enter her First 
Quarter at 4h. 39°3m. p.m. on the 17th, and be 
Full on the afternoon of the 24th at 3h. 41 Im. 


Day of | Moon’s Age 
Month. at Noon. Souths. 


Days. h. m. l 16 ůl 
1 20°5 4 55˙8 a.m. „ Mea WAT 
6 25˙5 8 280 „ 0 MAM 
11 0-8 0 40-1 p.m. NN HE 
16 5˙8 5 46 „ \ NNN % 
21 10˙8 9 29:4 „ NN Wy) 
26 15˙8 1 11-4 a.m. N | 
31 20˙8 4 57˙4 


The Moon will be in conjunction with Venus 
at 4 a.m. on the 10th, and with Mercury 3 hours 
later; with Mars at 3 p.m. on the 10th; with 
Saturn at 2 p.m. on the 2lst; and with 
Jupiter at 3 a.m. on the 24th. 


Mercury 


Is a Morning Star up to 5 a.m. on the 17th, 
when he will bo in Superior Conjunction with the 
Sun. Travelling to the Eastward after this, he DnA 
of course becomes anEvening Star. He is about — = Ss „ 

as badly placed for the Observer in every respect * : 

as he well can be. His diameter varies from 

4:8” at the beginning of the Month to 4:6” by the | the west of him, and becomes a Morning Star. | of in these columns, by our correspondent 
middle of it, returning to its former value after} Her angular diameter, which is 1’ 1-8’ on De- |“ F. R. A. S.,“ in connection with the principles 
the 24th or 25th cember 1, increases to 1’ 2:8” by the dth, subse- Ion which its observations are utilised for tho 


2 


— 


. 
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dctormination of Solar Parallax; and the method | 
by which, and the localities in which, they will be | 
made. It only remains here, then, to give the 
leading numerical details of this most important 


and noteworthy phenomenon. 
> 


Greenwich Mean Time. 

TA tS 
External contact at ingress. . Dec. 6 1 55 57 
Internal contact at ingress. . 15 2 16 18 

Least distance of centres 
10":41°4") a te * i 5 4 2 
Internal contact at egress .. 75 7 51 46 
External contact at egress.. á 8 12 9 


Angle from Sun's North Point 

Contact at ingress 145° 
towards the East 

Contact at egress 114° 
towards the West 


las viewed with the 
| naked eye. 


Our diagram represents the Sun, as seen by | 


direct vision, when Venus has just entered on to his 
limb at a. Hence she will travel diagonally up- 
wards across his dise, bnt will only have arrived 
at 6 at 3h. 50m. when the Sun sets in London. 
Both Venus and the Sun are drawn accurately to 
scale in our illustration, whence it is pretty 
obvious that Venus will be easily visible to the 
naked eye, defended simply by a piece of coloured 
or smoked glass. Tho student should assuredly 
spare no pains in his endeavours to witness a 
spectacle which, by no possibility can he ever 
again behold: the next Transit of Venus not 
occurring until the year a.p. 2,004, 1.e., 122 years 
hence. 
Mars 

Comes into conjunction with the sun at 1 a.m. on 
the llth, and is, of course, wholly invisible. 


Jupiter, 
Will be in opposition to the Sun at 8 a.m. on the 
18th; is now visible all night long; and being 
about as well placed as he probably can be, presents 
to the observer a spectacle of perennial interest. 
Not only does the marvellous detail of the planet’s 
own surface furnish abundant material for study; 
but, as will be seen by our subjoined table, the 
phenomena exhibited by his Satellites are very 
numerous also. Jupiter's angular equatorial 
diameter increases from 44:2” on December lst 
to 44:6" by the middle of it, regaining its original 
value at the close of the year. 


| | 
—.— 4 Right | Declination | Souths. 
Ascension. North. 
— | 
— I — — — — ——ẽ — = — 
h. m. I h. m. 
1 | 6 54-0 23 27 | 1 148 am 
6 5 507 23 2˙8 | 12 47°9 p.m 
115 479 23 2-7 12 25˙4 „ 
16 5 44°9 23 2°9 12 228977, 
21 5 42-0 23 20 ll 40˙2 „ 
26 | 6 39:1 23 14 Are 
31 I 383 23 07 10 55-2 
Hence it will be seen that Jupiter will describe 


a retrograde arc in the Eastern confines of 
Taurus, through the barren region lying between 
7, Geminorum and g Tauri. 
Saturn, 

Like Jupiter, is visible all night long; and is 
most excollently placed for the observer with 
tho telescope. His angular equatorial diameter 
slowly diminishes from 18:2” on the Ist to 17:6" 
by the 31st: a decrease absolutely insensible save 
when tested by a micrometer. No noticeable 
change has taken place in the opening and 
configuration of his rings. 


O 2 ° ` 

ee) Right Dechnation : 
€S | Asccnsion.! North. Souths. 
2 | 

h. m. z i h. m. 

1 | 3 183 |15 483 10 35°6 p.m. 
6 3 168 15 434 10 1+5 „ 
11 3 155 15 390 9 53˙5 „ 
16 3 1+2 15 35l 9 32°65 „ 
21 3 131 |15 318 9 11˙8 „ 
26 3 12:1 | 15 291 8 612 „ 
31 3 11:33 | 15 2771 8 30:6 „. 


So that Saturn will travel backwards for a 
short distance in that blank part of the sky to the 
South-east of ô and & Ariotis. 

Uranus 
Is in quadrature with the Sun at 7 a.m. on the 
1th. Ho will reappear, for the observer's 
purpose, about February, 1883. 


— 


Jupiter’s Satellites. 


Ss] 8 2 5 | fed] SE 28 S 2) 28 opu 
pa} 388 | 25 3 38 SS R E R k 
sa| SJA |E |M s. Iss) S| ag n. X. s. [238| S| os [Euh Mi S. 
N F — — ei Sf — — — — F u & | | 
1 | II Oe R 1 28 [A. M. 10 III Tr 1D; 10 12 P.M. 20 1 | Sh 1 | 7 | 13 fr. u. 
2 I | Ec D 5 8 |45., J 11 I | Ec D 131 4444 20 I Tr E 9 | 25 * 
2 I | Oc R 7147 11 IOeRI 31 56 20 1 Sh E | 9 | 29 e 
2 I] | Sh 1 | 0 45 P. N. 11 Il Oc R 4 49 P.N. 21 1 Oe D 4 16 | * 
Se) TEE seh BLY 10 50 1 I Ee R 634 51, 
3 EFT ETS Di ari n oe 6.195 fae 
3 1 | Tr 1 21 ol 3 12 II ShE l 6 A. M. 22 T| Sh P 357 fr. u. 
3| IMEI 443 „12 IITrEB 1/16) „ 23 II TI Ii 38 „ 
3 I Tr E 5] 6 [„ 12 I}EcD| 8| 0 19 28 II Sh I II At 
3 LZ. 150 fr. u.] 12 IO R 10 22 „24 II TrE] 9] 16 ja». 
3 III SEI 5 55 „ 13] TNT 7 55 l. M. 24 ITE OT) OE „ 
3 III TrE 7 25 „13 ISI 5 19 r. n.] 25 III TrI 2 35 „ 
3 IEC D 11 | 37 22, 13 TFT 526 n OE Bed ne | x 
4 IOS RI 2 13 A. u.] 13 I; Sh E 7 34 „4 25 l lOc BAT 8! ss 
4) Ij] ShI 8 | 56 P. x. 13 I Tr E 7 41 „25 III Tr E 511 = 
4 LIP pe | Tl OeR) 4) 46), 125 | TO | Sn E 67 | 5, 
4 I Sh E p11} 11), 16 | IL|EcD| 3| 4 50 %% 25 Z| Tex 7 32 17, 
4 LiTrE | 11 | 32 „15 II | Oe R 5 | 56 | 28 | Loe | 6 | 32 fr. u. 
5| IJEcD| 6| ó 55, 16 It | Shi] 9 13 fr. ux. 25 IL |EcR| 9 |36 |67, 
ay DE Oe Ry 8) 39) aiIe N POV Tek! Ol asl 4.486 I Trl | 2 27 A. M. 
6 III Sh II 519 (A. x.] 16 II Sh E 11] 67] „ 26 I | Sh1I 23189. „ 
6 II TEE 556 „ 16 IE Tr E 12 1 „26 ITE ICN 
6 IIS E510 F. u. 17 I Sh I 616 jaw. 26 1 [Sh E455 „ 
8. Ke 5 58 47 LESA 81181 „428 I Oe D 11 34 fr. x. 
7 III ECD 5 12 717 HI Sh 11] 17 fr. u. 27 I Ee R 20 68 
7 IL|EcD} 1229 18 17 | N TrI II 21 „27 | Trl] S is jem 
8 | II Oc RI 3 42 A.M. 18 III Sh E L 56 la. 27 I Sh I 9 8 a6 
9! TDN 734, 18 II Tr E 156 „27 I TrE II 8] igs 
9 II ShI] 6) 37 fr. u. 18 1 O P 3 25] „27 I Sh E 1123 „ 
9 | II Tr I | 7 3 | ” 18 I Oc R | 5 10 à$ 28 III Oe D) 114 | 10 
9| IT |Sh ET 9 21 „118 £2) OcoD) 419 f.. 28 IOO D 61.0 b tos 
9 II Ir E 947 „18 II Oo R 7} 38 28 III Ee R 7 | 43 |32, 
10 I | ShI 4) 22 aaah 1s) ok Peed) Waa |) Go L|Ec R] 829 45, 
10 I | Trl 134 „ 18 I} Shi | 1244 „ 29 LI TIr EI 5 83 5 
10 I| Sh E 637 „19 I Tr E 2 69 A. u.] 29 ISE 5 52) „ 
10 TITEL 650 „19 II[E 30 „31 II Trl} 1 | M. 
10 III Sh II 7 | 18 fr. u.] 19 I | OcD| 9 | 50 fr. u. 31 II |} ShI | 2 | 26 lo ss 
19 ELI Lr J 8 6] „119 LUCIS 12 6 „131J II TrET 4] 81 pet 
10 III Sh ET 9 56 „20 Titel |e] O 54.82.) REC -EN AL bg 
| mee | 
Ec Eclipse; Oc Occultation: Tr Transit of Satellite; Sh Transit of Shadow; D Disappearance; 


R Reappearance ; I Ingress; E Egress. The pri 
its visibility is rendered doubtful, either by the br 
to the horizon. 


Neptune 
Continues in a very good position indeed for the 
observer ; although, under any circumstances, he 
presents but few points of imterest indeed as a 
telescopic object, resembling as he does a very 
small 7th mag. Star. 


2 2 Right De clination | ‘ 13 
Ascension. North. un, 
— 2 
1 ee W a h. m. 

] 2 596 15 7˙4 10 16°9 p.m. 

6 2 89°] 15 54 9 56˙7 „ 
11 2 58˙6 15 3°6 9 36°6 „ 
16 2 582 15 2°0 P 16°C: „ 
21 2 57˙8 15 0.5 8 56˙5 „ 
26 2 57-4 | 14 593 8 36:5 „ 
31 2 671 14 58-2 8 16:5 „, 


The little arc indicated above lies to the North- 
east of A Ceti, in a region absolutely void of 
stars as viewed with the naked eye. 


Greenwich Mean Time of Southing of 
Fourteen of the Principal Fixed Stars on 
the Night of December ist, 1882. 


Souths. 
Star. h. m. 8. 
a Aquarii zi T .. 5 17 56°61 p.m. 
Fomalhaut Ke a .. 6 9 12°87 „ 
Markab. . af A .. 6 16 56:97 „, 
a Andromede .. de . 7 20 11°62 „ 
a Cassiopeia .. 7 51 3945 „ 
Polaris .. : . 8 34 25°10 „ 
a Arietis 9 18 7:07 „ 
a Ceti .. ee . 10 13 32:98 „ 
a Persei.. . ee 10 33 19°57 77 
Aldobaram . ‘ .. 11 46 20°68 „ 
Capella . . .. 12 25 543 „ 
Nigel .. . . . 12 25 5630 „ 
a Loporis 15 12 44 32.67 „ 
a Columbe . . 12 52 22°08 „ 


The Method of ascertaining the Greenwich 
Mcan Time of Southing of either of tho Stars in 
the above List, on any other night in December, 


iting of a phenomenon in italics indicates that 
ightness of the twilight or by Jupiter’s proximity 


as also that of determining the Local Instant of 


its Transit at any other Station, will be found on 
p. 392 of Vol. XXXIV. It must be noted 
though, that the rules there given are not rigidly 
accurate when applied to Polaris or to any other 
close circumpolar star. 
Shooting Stars 

Are less numerous than during the previous 
month. Suspicion exists of several showers ; 
the best marked of which seem to occur on the 
nights from the llth to the 13th and again on 
the 24th. 


— — 


A POPULAR EQUATOREAL. 
MATEUR astronomers often have difficulty 
in directing their telescopes (generally with- 
out circles) towards a point of the heavens known 
by its co-ordinates; e.g., when seeking a comet 
in a somewhat luminous part of the heavens. 

For their assistance in such a case, M. de Boe, 
F. R. A. S., has recently describeda mode of utilising 
the mounting of a celestial sphere, transforming it 
into a small equatorcal capable of serving for all 
latitudes, and earrying, instead of a telescope, a 
simple rod, designed to point approximately to a 
place the position of which 1s known on the 
celestial vault. The apparatus was alluded to 
last week by A Fellow of the Royal Astronomi- 
cal Society,“ and we now give an illustration. 

The globe of the well-known apparatus is re- 
placed by an axis composed of two perallel 
rods (connected as shown), between which a 
necdle can move stiffly about a pivot, situated 
at the common centre of the two circles 
representing respectively the horizon and the 
meridian. 

To put the apparatus in position, the horizon- 
circle is first rendered horizontal, with the aid of 
a spirit-level, and three screws on the tripod- 
support below. Next the vertical circle is placed 
in the meridian, with the help of a compass or 
otherwise. This preparatory process may be 
obviated by having a fixed mark to show, once 
for all, the position of the meridian. 
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It still remains to incline the axis on the hori- | to make the seating flat and wide, especially for | considers a rivet of any account, whether it shows 


zontal circle, so as to place it parallel to the axis 
of the Earth; then, lastly, to give the direction 
to the needle by marking the declination and the 
horary angle of the object sought, respectively 
on the vertical circle first, then on a small 
graduated circle mounted on the polar axis, and 
visible, in the figure, at the lower part of it. 
(This circle turns with light friction.) 

By placing the axis (Fig. 2) in a vertical 


position, one may uso the instrument as an 
altazimuth suitable for observation of bolides, 
falling stars, polar auroras, halos, &c. 

As regards elementary education, the instru- 
ment may be considered as complementary to the 

lobe, of which it is, indeed, a modification, and 
acilitating the comprehension of celestial 
motions. Thus, e.g., placing the axis vertically, 
and supposing the needle in any position to point 
to a star, the rotation of the apparatus might 
illustrate the diurnal motion as appearing to an 
observer at the pole of the Earth. Then in pro- 
portion as the axis is inclined, we have the re- 
presentation of the phenomenon for less latitudes ; 
the circumpolar zone goes on diminishing, and 
the stars of the southern hemisphere become in- 
creasingly visible. Lastly, on placing the axis 
horizontal, the spectacle is that presented to a 
person at the Equator. All the stars then appear 
successively on the horizon, and for all, as for 
the sun and the planets, exactly twelve hours 
elapse between the rising and the setting; at 
the Equator, then, the day and night are constantly 
of equal duration. 

The apparatus (which is of moderate price) 
seems likely to prove a useful popular aid in the 
senses indicated. 


PRACTICAL 9 ON PLUMBING.— 
‘i tg 
By P. J. Davies, H. M. A. S. P., &e. 
— (Continued from page 242.) 
Long Spindle Valves. 


| Fig. 281, C shows a different kind of sucker 
valve or box; it differs from the others by rea- 
son of its having the spindle E, which works through 


a guide within the box; these valves are some- 
times ground in, at other times leathered. When 
the latter method is adopted care should be taken 


From the Building News. All rights reserved. 


very ee well pumps. 
at least } n 
g getting out by the pressure 
of the water. ere is 
also another advantage in 
using these sucker boxes; 
it is that they may be ce- 
mented into the cone of 
the barrel, or soldered. 
When the latter is done, 
it is generally in the man- 
ner as shown at E F, 
Fig. 282, and as follows. 
First open the end of the 
suction pipe, as at Q, wide 
enough to admit the valve 
A, then tin the valve and 
wipe a taft-joint as shown 
at E; next prepare the foot 
of the barrel as shown, and 
wipe the joint Q F, but 
take care not to melt the 
solder on the inside. The 
proper way to do this is 
to wipe the inner joint 
with a coarser solder than 
the outer joint, the former 
of which will require a 
greater heat to melt it. Of 
course the spindle can be 
readily hooked up by what 
is fella a short hook (see 
the dotted lines, A B, Fig. 279), out of the barrel 
when required for repairs. 

When selecting these valves sce that the spindle 
is long enough, and that the 
bridge is well open cone-shaped to 
allow the end of the spindle to 
drop easily into the bridge. 
Although these valves are very 
good and handy, there is an 
objection to their use in some 
pumps unless judiciously selected. 
The lift is too great; the valve, 
when the pump is worked quickly, 
jumps too high, as much as 6in. to 
Tin., and during its descent allows 
the water to back, thereby to a 
certain degree spoiling the useful 
effect of the stroke of the pump, 
which is not so much the case with 
the clack valve B, Fig. 281. 

(Zo be continued.) 
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A NEW FRET-SAW. 
HE Britannia Company have 
just brought out a new fret- 
saw. ‘The advantages claimed are 
a true vertical stroke which cuts 
cleaner and easier than any 
machine which is not vertical. 
There is 16}in. clear under the 
arm. The table is made to tilt for 
inlaid work. It is mounted on a 
firm stand witha flywheel sufficient 
to give speed and power enough to 
insure even and easy working. 
By substituting a drill-spindle 
with mitre gear-wheels for the 
saw spindle, a very effective 
vertical drill can be fixed in a 
minute. By means of a rising and 
falling table the work is pressed 
upwards against the drill. 


PATCHING FIRE-BOXES. 
EE G not long since, 
writes a correspondent of 
the American Machinist, to see a 
couple of boiler makers deliberately, that is, with 
pleuty of time to spare, repairing the fire-box of a 
boiler by putting on a soft patch with about a 
pound of putty under it, led to some philosophisin 
on the subject of fire-box patches in general, an 
particularly as to where a boiler maker ever found 
sufficient inducement for inventing such a thing as 
a soft patch. Every one who knows anything 
about the matter knows that a patch plastered up 
with putty was never tight, in the tire-box of a 
boiler under steam, and ought to know that if 
suffered to remain for any length of time it isa 
source of danger, from the iron wasting and corrod- 
ing away, making it liable to let go at any time 
under the persuasion of a little extra pressure. 
Let it be admitted that a soft patch ought never 
to be used, and still there are good and bad ways to 
patch the fire-box of a boiler. No boiler maker 


‘These seatings should be | a leak or not, unless it fills the rivet hole, and yet 
in. wide, which prevents the leather | it is not often that a patch bolt makes any sort of 


decent pretensions to filling the hole in the patch. 
It ought to fill it, andit may be about as readily 


made to do so as to be made the standard in. loose, 
with filing at will; but it don’t. Another thing 
about a patch bolt, as ordinarily used, is the de- 
stroying in a great degree of the holding qualities 
of the heed by bending it against the rough, out- 
of-line surface of the patch, in screwing up, and 
finally concluding the destroying process by calking 
the head to 81 as it tight. e accompanying 
sketch represents (about one-quarter size for ordin- 


ary purposes) a useful tool for putting on bolt 
patches, for which novelty in its general teatures is 
not claimed, but which some experience leads the 
writer to believe might profitably be better known 
and oftener used than it is. Im the sketch, F is 
intended to represent the damaged sheet, and H the 
patch. It is understood, of course, that the dam- 
aged part of the sheet is to be cut out the same as 
for riveting. The patch being accurately fitted, holes 
should be drilled in the as if they were to be 
tapped for the patch bolt. A suitable number of 
holes (usually three or four will be sufficient) should 
be marked and drilled and tapped in the sheet for 
temporary bolts one size smaller than the patch bolts, 
and with these the patch should be bolted in place. 
The rest of the holes can then be drilled in the sheet 
for tap ing, the holes in the patch serving to guide 
the in the sheet, thus providing or the perfect 
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„ LIFE-HISTORY OF THE LIVER 


FLUKE. 


T 3 ent meeting of the Royal Medical and 

Be Deal Nxiety, Mr. A. P. Thons, 
X . u pia researches iuto the Life-history 
erf che Liver Flake. undertaken at the request d 
the Lite Pre: A Rolleston on behalf of the Heval 
A= Aral c ciety. Arter mentioning the vu 
rue br the: liver duke (as many as 3, 00. ÚU shep 
cerns Est bv at in this country in the year lo. 
~: ard reierring to the fact that hitherto te 
arch aiter the particular mollusc supposed to 
nartour its larvai form had been futile, Mr. 
Thomas described his plan of work. He thorouztly 
warned meadows fur every species of molinx 


known, however, that they cru t ain erben | ikeiv tobe an intermediary host, dissecting them 


| apent in some foo. and it waa imown that 
the prent emet contained um vapour, 
which was acenrtited by stectreseemic analysis. 
Warner those vi. Were generated trom tne elid 
Dues, OF Whether tue Were i the nurieua in 2 
very cl ti, ferna. no one krew. On the ‘th of 


THE GREAT COMET AS SEEN AT Leer he ud- graphed to the Astronomer Koval 


CAPE TOWN. 


in bogland that uas omet had Leen discovered by 
Mr. Finlay, aud giving ita position: but he was 


T tle monthly meting cf the Senth African sorry ty may that. VH i. A or other, that telegram 
Piilosopuical Society, hell on the 25th ult., | did not reach ita destination. The comet was sub- 

in the Ul iversity Hall. Bursau-strest. Cape Town, | sequently lost to sight alt g ther in Europe through 
South Africa, Dr. Gil, Astronomer Reyal, was bad weather, and he saw by the last English 
called upon to make some remarks respecting the | edition of the Cape Tunes that the ecientifie papers 
comet, and to exhibit several photographs which had | were singularly silent upon the subject. There 


been taken of it at the Observatory. 


The great | were telegrams from Pars and Vienna on the 


27th 


comet which now adomed our moming sky, he said, | September, stating that a brilliant comet had been 
was discovered by his friend and chief assistant, Mr. | seen in a position which corresponded with the 


Puday. 


unless the comet had been previously observed in| theirs was 19 daya after it was seen by 


Hə said this in an astronomie sense, for | place of this particular comet; but this discovery of 


Mr. 


Australia, and they had received no information of | Finlay, and 17 days after the telegram had 


it, the tirst astronomical observations to fix its precise | been 
There | unfortunate that the telegram did not reach its 


place were certainly made by Mr. Finlay. 


despatched by him to England. It was 


wassomething suid about the comet having been seen | destination, for it would have shown the undoubted 
on the previeus day by a person travelling in a post- | claims of Mr. Finlay as its discoverer. When the 
cart, but he did not know how far that statement | comet was first scen it had very much tho appear- 


was nuthontiosted, and it was 
olwarvations of auy value coul 


top of ua porst-cart. : 
the honour of its discovery belonged to Mr. pal 
nud consequently in astronomical circles it woul 


boar his mame, 


Therefore, so far as they know, | a parabolic cylinder. 


ye certain that no | anco which a great many of the comets possessed 
be made from the | with a sharp nucleus and a long retreating tail, like 


About the 22nd or the 23rd 
September the comet’s head began to do a most 
singular thing. Its nucleus, instead of romo an 

l 


It wns first discovered on the | single, began to get longer, and then elongated sti 


morning of the 7th September, when it was shining | more, until there were two little nuclei, which were 


with the brilliancy of a star of the 
mtudo, and showed a not very brilliant tail of abo 
twodegrood inlength. It was of a very bright wllite 
eolour, coutrastiny 
Wolls Which was tho last cor 
deoutodly of a golden colour, Mr. Finlay had been 
olavi ving Choovcultation ofa star, and while return- 
my dinto the Obverviatory lus eye was directed to the 
act, Which he at once recognised 
iy his return to the Observatory, 
the necessary observations. 
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wher he had an appointment 


114 al aa a bean, 


to be | and most brilliant. 
he at | head then began to prolong to the extent of two 


These | degrees. i 
ce | was made to photograph the comet by attaching the 


, the comet | camera to the telescope at the Observatory, but a 
vo huva 1 onthe telescope, and the | proper focu 


o on the morning of | were ne 
On | five minutes exposure 


ı very rough observa- | have moved somet 
louds, and then came a | imp 


h rendered it necessary mak s 
determining the | houestly coutess 


tor the comet was 80 near it awe 
hight obliterated all the | how 
his while increasing in grap 
Elkin poses, fs 


| due to the ORCHUGAS HI, CEH 


3rd or 4th mag- | connected by a strong-looking thread between 
about | them. 


Then they elongated still more, until 
on one morning he counted no fower than flvo 


in this respect with the comet | of these nuclei, extending to tho length of a 
net visible, and was | minute of arc. He could not illustrate their appear- 


ance better than by describing them as five little 
beads strung upon a piece of rough, fluffy thread. 
The original nucleus remained distinctly the largest 
The envelope in front of the 


When Father Perry was here an attempt 
g could not bo obtained. Afterwards 


Mr. Shoyer, of Grave-street, and Mr. Simpson, of 
the United Presbyterian School at Aberdeen, ob- 


ine the place of the | tained photographs, but for scicutitic purposes they 


Seil V useless; for, during the twenty- 
( ef the plate, the comet must 
hing like 70 degrees of are. The 
mssion also required some little doctoring to 
eit look a respectable comet, and Mr. Shover 
ed that he did something to improve 
f the camet, and he certainly made 
ry good-looking one en paper. Ther was, 
ever, no pietury of the stars m these photo- 
hs, and so they were use for smientifie pur- 
the stare wei the points to be used wath 
to the determination of poston, It was 
v. winarkahle de- 
Ella phetegrapher. of 


the appearance o 
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sire to do masi wuk af Mr. 


Without success, until at length he succeeded in 
finding in the small Linmwus trunculstus, a 
cvlindncal worm or Reedia, containing œrant. 
The cercaria is of tadpole shape, ard bas the 
peculiar habit of eucystiug itself directly i 8 
vrouzht into contact with any solid object, the 
material for encystation being exuded from some 
lateral masses in the body of the larva. For som 
time the inquiry was arrested because of lis m- 
ability to tind any more specimens of the Linus wv 
trunculatus, even where they had abounded in tte 
pea year. In last July, after floods, however, 

e found an ample supply in the tlooded mead wt 
The snail in question is nore truly amphibious tis 
a water snail, is very small—about a quarter ui a 
inch long—and wandering along the damp roots é 
grass, its presence may readily be overlooked. Hr 
now procecded with infection experiments, 3! 


succeeded in proving that this moll use was the sz 
intermediary host of the cominon fluke. At t 


same time he was enabled to study fully t 
metamorphosis of the lafter. The liver Buk? n 
very prolific, but so long as the ova remain nt 
liver they undergo no further change. In artt: Al 
hatching them, the embryo is seen to leave the (t 
by the sudden giving way of the operculum; 32: 
once in water the cilia with which the body ei t 
embryo is covered came into action. The me 
swimming embryo has a spindle shape abi 3 
provided with a double eye spot (two masss d 
pigment), and is very sensitive to light. If te 
embryo comes in contact with a Limmæus tur: 
culatus it begins to bore into its shell, the bed 
papilla becomes elongated and sharp, aud ty $ 
sudden movement the boring is effected, aud c. 
body of the embryo passes into the snail. A> 8** 
as it gets into the snail the body contracts, its vue 
layer is cast off, and it degenerates into a spora tt, 
By proliferation of cells lining the body cavity = 
of cells in the body walls, masses of germinal oùe 
are formed from which the cervana is deveye 
The sporocyst usually develops in the pulmi nu? 
cavities of the snail aud the parasite gets ut t 
liver, feeding on the liver cells. The cenuna ! 
formed by the rounded genn-masses beeen: 
elongated, one end being pinched off to form a H 
When the corcaria has escaped and become chens 
it remains quiescent until swallowed by the sbe? 
when, the cyst being dissolved, the embryo IW 
finds its way into the liver ducts of the sheep. W 
Thomas concluded his statement by punung . 
that the real preventive of the disas 19 sot? 
small quantity of which will not only kti the airs 
of the tluke, but the Limna- us also. be sait s>. 
be scattered over all land where the sar S 
to be present. It had also been round usid t 
feed sheep on Salt. and this had teen iog srs” 
amoug farmers who had found it vacas 2 Pe 
venting sheep rot, but who bud ect wt se! 
Arrieu it out. Mary other animals, . tas a 
wer lialie to be Wuested by fuks, ari wi c-e 
ar man the porate micht be intro me ILN -t 
Watercress. — Dr. (hi exbilgied sgorr 7 
flues iroto tis ee i- Halt, guage, &. ani abe eet 
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even whales, porpoises, and dolphins were liable to 
such parasites. e thanked Mr. Thomas for having 
conclusively proved the Limnæus truncalatus to be 
the intermediary host of the common fluke ; and re- 
marked that, curiously, a year ago he had believed 
that Leuckart had mude the same discovery. But 
he had since heard that Leuckart thought it was 
another specics of Liinn:ous, so that Mr. Thomas 
had succeeded in the seurch which the great Ger- 
man helmintholoyist had been so long pursuing.— 
Dr. J. Harley mentioned the case of u lubourer who 
died from this disease, twenty-six flukes being 
found in the hepatic ducts, and the symptons being 
most obscure. It was ascertained that his dict | 
consisted chiefly of bread and cheese often accom- 

ied by watercress.—Dr. Maclagan mentioned 
that a gentleman in Dorsetshire had told him that 
in 1879—80 he had lost none of his sheep from this 
disease, whilst all round there was great mortality. 
His immunity was attributed to his flocks being fed 
with sult. 


COPYING-PAPER. 


HE following is communicated to the Polytech. 
Notizblatt by E. Dieterich, in regard to the 
method he employs for making the copying-paper 
which has obtained so high a reputation in Ger- 
many. The manufucturo muy be divided into two 
viz.,.the production of the colour and the 
application of the sume to the paper. For blue 
per, Dieterich uses exclusively a blue colour 
own as Paris blue,” as covering better than any 
other mineral colour. Ten kilogrammes of this 
colour are coarsely powdered, and mixed with 20 
kilogrammes of ordinary olive oil: 0°25 kilogramme 
of glycerine is then added. This mixture is, fora 
week, exposed in a drying-rooin to a temperature 
of 40° to 50° C., and then ground as fine as possible 
in a paint-mill. The glycerine softens the hard 
5 and tends to make it more easily diffusible. 
en {Dieterich melted 0'4 kilogramme of yellow 
wax with 7°5 kilogrammes of ligroine, and added to 
this 3 kilogrammes of blue mixture, mixing slowly 
at a temperature of 30° or 40° C. The mass is now 
of the consistence of honey. It is applied to the 
per with a coarse brush, and afterward evenly 
ivided and polished with a badger’s hair brush. 
The sheets are then dried on a table heated by 
steam. This is done in a few minutes, and the 
paper is then ready for shipment. The quantities 
mentioned will be sufficient for about 1,000 sheets 
of 50 by 90 centimeters, being a day’s work for two 
girls. For black paper aniline black is used in the 
same proportion. The operation must be carried on 
in well ventilated rooms protected from fire, on 
account of the combustibility ef the material aud 
narcotic effects of the ligroine. The paper is used 
between two sheets of paper, the upper one receiving 
the original, the lower one tho copy. 


TABLE-TURNING. 


PAPER giving an entirely novel view of the 
well-known table-turning experiment wasread 
before the Ipswich Scientific Socicty on Tuesday week 
by Dr. Percy R. Wilde. Dr. Wilde remarked that 
since the earliest times the idea has been put forward, 
under various forms and by different thinkers, that 
there is some unknown force passing from the body 
and capable of atfecting external objects. All ap- 
peared to have agreed in considering the arm asa 
conducting medium of this force. The constant 
recurrence of this belief seems to indicate that 
there must have been some phenomena not un- 
frequently noticed to have given rise to it. The 
well-known experiment of table-turning was an 
illustration of movement being produced by an un- 
kuown agency. In tho genuine table-turning 
pheuomena, in which the table was too heavy to be 
turned by unconscious muscular action, the move- 
mont wus not a very extensive, but a very remarkable 
one, for it took place when the muscles of the opera- 
tors were in a state of rigidity from long mainten- 
ance in one position, so that they were almost in- 
capacitated from performing any serious muscular 
effort. Faraday had demonstrated by an ingenious 
apparatus shown by the lecturer, that lateral pressure 
on the part of the operators always accompanied the 
movement of the table, but the cause of this unconsci- 
ous lateral pressure had never been satisfactorily ac- 
counted for, Dr. Wilde then described a number of 
experiments, conducted by instruments of his own 
contrivance, which he exhibited, and by which he 
found that whenever the hand is held in a fixed posi- 
tion so that its little tremulous movementsare stopped, 
lateral pressure begins to be exerciscd, and this in a 
direction from right to left. His experiments proved 
these movements to be due to the movements of the 
chest walls during respiration, and further that the 
forcible pressure took place at the end of inspiration. 
It was difficult to understand how the inexpansile 
movements of the chest could produce these results, 
and Dr. Wilde commenced a re-exumination'of them. 
He found that when we expand the chest, there 
is a slight rotatory movement of the body, aud that 


this explained the lateral pressure of both hands to 
the right side. The lecturer then described a pro- 
cess of respiration, and stated that we use a force of 
3,000lb. to 6, 000lb. each minute of our lives, in 
expanding the chest walls, although we do so en- 
tirely unconsciously. He showed that this force 
could be made to pass beyond the body ; by placing 
an object in such a position as to interfere with the 
expansion of the chest walls, the object would then 
stimulate the unconsciously acting muscles of in- 


spiration to increased efforts to remove it. The 
force thus conveyed beyond the body Dr. Wilde 
culls the eponetrie or overflow force. e anatomy 


of the shoulder-joint and muscles of the chest were 
briefly pe , and it was shown how the method 
of procedure required to turn a table set upa 
contracted condition of the muscles, rendering it 
necessary that the arm should move with the body 
and share in its rotatory movement, but the table 
prevented this movement, and so became a direct 
obstacle to the free expansion of the chest walls. 
This stimulated the inspiratory muscles to increased 
action, and a gradually increascd lateral pressure 
was exercised ; at last this exceeded the weight and 
friction of the table, and movement was produced 
in it, much to the surprise of the operators, who 
were thus shown to have been perfectly truthful 
when they declared that no effort was used 
by them. Dr. Wilde also explained that this 
same force was taken advantago of equally uncon- 
sciously when we performed great muscular efforts ; 
intuitively we first draw a long inspiration, and then 
hold the breath during the effort, and by a working 
model he demonstrated how the expuusile force of 
the chest walls was thus made to aid the action of 
the muscles. 


THE PREPARATION OF CAESIUM. 


T will probably be in the remembrance of many 
of our readers, says the Engincer, that Bunsen 
and Kirchhoff, when working on the method of 
spectral analysis, which they completed in 1860, hit 
upon two metals which gave lines in the spectro- 
0 that were quite new to them. They were 
called rubidium and caesium. The salts and the 
metal itself, in the first case, were soon prepared 
and studied ; the second metal has only just now 
been obtained in a free state. It has been accom- 
plished by Dr. Carl Setterberg, whose paper has 
been communicated to the Academy of Sciences at 
Stockholm, and the work was done at Marquart’s 
laboratory in Bonn, where, as a by-product from 
the manufacture of lithia from lepidolite, the alums 
of these metals were to be obtained in hundreds of 
hundredweights. By allowing a hot concentrated 
solution of the alums of the two metals and of potash 
alum, for of these it consists, to stand, all the alum 
of the rare metals first separated out; the process is 
Para several times, and in this way 40 kilog. of 
rubidium alum and 10 kilog. of caesium alum were 
crystallised out. Boiling water dissolves much more 
of the rubidium alum than of the caesium alum—at 
0 deg. 3°78 tines as much and at 80 deg. 4°08. To 
get the hydrates of the metals from the alum they 
are treated with barium hydrate, which throws 
down both the alumina and the sulphuric acid. 
This was then, in the case of the caesium, converted 
into cyanide by passing perfectly dry hydrocyanic 
acid into a 111 of the hydrate of cacsium in 
alcohol. It is absolutely necessary that the materials 
should be quite aulo kous: The reduction of the 
cyanide was conducted in a little clay cell, as 
described by Professor Bunsen in his paper on the 
isolation of other metals, like lithium, calcium, &o. ; 
and a mixture of four parts of caesium cyanide with 
one of barium cyanide, and a current of the inten- 
sity 25, expressed in absolute measure, employed. 
The actual reduction of the metal from the cyanide 
was effected at Heidelberg in the laboratory of Prof. 
Bunsen; and here it was that the long-desired view 
of the curious metal was first obtained. The metal 
closely resembles the other alkaline metals in 
appearance; it is silver white in colour, can be 
druwn out, and at ordinary temperatures is very 
soft. It may be stated here that Prof. Bunsen told 
the writer of these lines some fifteen years ago that 
he expected cacsium would be like mercury, a 
liquid metal; for in this group of metals the tem- 
perature of fusion falls as the atomic weight 
increases. Though not liquid, it melts at a low 
temperature, between 26 and 27 deg. Cent.—at 
about 26°) deg. Cent. In contact with water it 
swims on the surface, flame being evolved, as do 
tassium and rubidium; when exposed to the air 

it soon takes fire. Two determinations of the density 
of the metal showed it to be 1°88 and 1°87. All ex- 
periments made with a view to reducing the 
chloride were attended with difficulty, and led to the 
employment of the cyanide instead. A curious 
point in connection with the history of caesium was 
the analysis by Pisani, of Paris, of a specimen of 
the mineral Pollux, from Elba, which he published 
in 1863. Plattner held it to be a silicate of alumina 
und potash, but his numbers fell short to 92°75 per 
cent., and tinding the result inexplicable he pub- 
lished it. It wus afterwards found that the supposed 
loss was due to the oxide present being, not potash 


but caesia, of which it contained 34:07 per cent., 
and thus brought the analysis up to the 100, and 
made it come right. This shows the importance of 
setting down the results of an analysis conscien- 
tiously, without making up the loss. 


SCIENTIFIC SOCIETIES. 


— — 


ROYAL MICROSCOPICAL SOCIETY. 


4 second meeting of the session of this Soeiety 

was held on tho Sth inst.. at King's College, 
Strand, the President (Prof. P. Martin Duncan, 
F. R. S.), in the chair. 

Dr. Maddox exhibited photographs of microsco- 
pical objects, printed by the plutinotype process, 
which he found very suitable for scientific work, the 
paper being of fine texture, aud capable of giving 
minute detail. 

Mr. Curtics exhibited several of Zoiss's simple 
me Conca microscopes. 

. Collins exhibited a portable form of his his- 
tological microscope, the special feature of which 
was the folding up of the heel-piece of the tripod. 

Mr. Crisp exhibited and described Guillemare's 
„School Microscope,” and Prof. Abbe’s refracto- 
meter, for readily ascertaining the retractive index 
and dispersive power of fluids, to be used for homo- 
geneous immersion. 

Some excellent slides by Mr. Krutachnitt, of New 
Orleans, comprising sections of the ovarics of plants, 
were exhibited in support of the author’s view of 
the fertilisation of the ovule. 

[Guillemare's School Microscopo® is the design of 
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Professor A. Guillemare, of the Lycée Charle- 
magne, Paris, and is apparently intended for junior 
pupils, its speciality being the screws V and V, by 
which both the tube and the elide are locked, so 
that they can only he freed by the Professor with 
the aid of the key shown in the woodcut. 

The handle M, by which the instrument is held 
when passed round a class, is hollow, so that it can 
be placed on a vertical support, if desired. C is a 
metal cone polished inside for condensing the light 
on the object. The object is put between the stage 
and the spring-plite P, which grips it with sufficient 
force to permit of its being moved as required; the 
image is then focussed by the sliding body- tube: 
tho key is then applied at V and V, and the instru- 
ment locked before being handed round the class.) 

Dr. Maddox read a paper on some new forms of 
warm stages, which he exhibited in the room, and 
further explained by means of diagrame. 

The President said that the stagcs were very 
simple, and very easily used, and would doubtless 
be of great use in examining blood and other ob- 
jects, which it was desired to keep at an ven warm 
temperature. f 

Dr. Maddox, in reply to a question, said that the 
flow of water was obtained by drawing the air out 
of the flexible tube, and then leaving it to act as a 
siphon—the temperature was taken in the can from 
which the supply was drawn, and the heat of the 
stage could readily be estimated from this. 

Mr. J. W. Groves exhibited aud described his 
improved freezing microtome. 

Mr. Stewart said that his own experience was 
that the ether method of freezing was u great 
advantage, for the full range of temperature was 


® The Editor of the Journal of the Royal Microscopical 
Society has kindly lent us this woodcut fur our report. 
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lated with ease and rapiiity by the observer. 


1881, by Charles M. Pearson, F. M. S. 


HOUSEHOLD HINTS. 


dead without injury te themselves. 


the ternble scourge. 


and keep tightly corked. 
great value to nurses. 


To Remove Old Paint and Putty.— To re- 
aint from old doors, etc., and to soften 
putty in window-frames, so that the glass may be 
taken out without breakage or cutting, take one 


move 


pound of pearlash and three pounds of quicklime ; 
slake the lime in water, and then add the pearlash, 
and make the whole about the consistence of paint. 
Apply it to both sides of the glass, and let it remain 
for twelve hours, when the putty will be so softened 
that the glass may be taken out of the frame with- 
out being cut, and with the greatest facility. To 
destroy paint, lay the above over the whole body 
of the work which is required to be cleaned, using 
an old brush (as it will spoil a new one) ; let it re- 
main for twelve or fourteen hours, when the paint 
can be easily scraped off. — 

A Hard Cement for Wood. — The followin 
cement will be as hard as stone when dry, and wi 
adhere firmly to wood. Melt loz. resin and loz. of 
pure yellow wax in an iron pan, and thoroughly 
stir in loz. of Venetian red, until a perfect mixtnre 
is formed. Use while hot. When cold it is as 
hard as stone. 

Orange Wine.—The oranges must be perfectly 
ripe. Peel them and cut them in halves, cross- 
wise of the cells; squeeze into a tub. The press 
used must be so close that the seeds cannot pass 
into the must. Add two pounds of white sugar to 
each gallon of sour orange juice, or one pound to 
each gallon of sweet orange juice, and one quart of 
water to each galion of the mixed sugar an me 

ose fermentation is necessary. The resu 
ae is amber-coloured, and tastes like dry hock, 
with the orange aroma. Vinegar can be made 
from the refuse, and extract from the peels. 


life, on and near the coasts of the 

1 85 . collision cases i was, 
urin : reck register year, as follows: 
91 5 N of: west 1 
54: other parts of the coast, 89. Total 

a A will tins be ne that the greatest loss of 
life happened, as usual, on the east coast of Erg- 


land. 
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2. On the use of Kites for Metenrlogical Ob- 
servation.”” by Prof. E. beuzlas Archibald, M.A.. 
In te perer the author advocates the nse 
of kites for m⸗ tec e cleervation. and describes 
the moje m which ther mas be best flown. so as not 
to be mere to vs. but scientific instruments capable 
of ascending to great heizhts, remaining steady in 
currents of varying velocity, and of being manipu- 


3. The Meteorol: zy of Mozufferpore, Tirhoot, 


Vinegar for the Sick-Room.— There is a 
French legend that during the plague at Marseilles 
a band of robbers plundered the dying and the 
y were im- 
prisoned, tried, and condemned to die, but were 
pardoned on condition of disclosing the secret 
whereby they could ransack houses infected with 
They gave the following 
recipe, which makes a delicious and refreshing wash 
for the sick-room: Take of rosemary, wormwood, 
lavender, rue, sage, and minta large handful of 
each. Place in a stone jar, and turn over it one 

allon of strong cider vinegar; cover closely, and 
rep near the fire for four days; then strain, and 
add one ounce of powdered camphor gum. Bottle 
It is very aromatic, 
cooling, and refreshing in the sick-room, and is of 
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SCIENTIFIC NEWS. 


— ee 

Fen a special Science Observer circular 
Jo. 291, we learn that Mr. S. C. Chandler, 

r., bas made another approximation to the 

Li of comet 6, 1882. His latest elements are 

Sept. 17-2304 G. M. T.; 1 55° 12 41; « 


39° 2 7; 2 345° 50° 34; i 141° 54 56"; logg 
7883535. Dun Echt Circular No. 65 contam 


slementa calculated by Dr. K. Zelbr T Sept. 
17-2455 Berlin M. T.; + — QQ 69° 56° 58°: 2 
345° 13° 37:8: 142 3 7-7; log. 9 7906820. 
Mr. Ritchie, junr., has computed an ephemeris 
from the first-given elements: 


R.A R. Dee. 
Nov. 25 gh. 6m. 3°128. 27 By 359% 
3 8 55 139 28 16 %8 


Dee. 5 8 ST 449 29 24 51 


It seems tolerably certain now that the comet is 
not that which appeared in 1843 or 1880, batis 
that of 1881. 


Barnard’s comet was discovered on Sept 13th, 
not the lúth, as previously announced. 


From Mr. Russell, B.A., F. R. A. S., Govern- 
ment Astronomer for New South Wales, we hare 
the Results of Double Star Measures made at the 
Sydney Observatory from 1871 to 1881, including 
measures of Herschel's double stars made in 1882, 
and new double stars found while making thee 
measures. The catalogue is prefixed by anin- 
teresting paper read before the Royal Society of 
N.S.W., by Mr. Russell, on new double stars 
and measures of some of those fourd by Sir Jobn 
Herschel. Diagrams showing the positions c 
p Eridani and the Sydney observations of a Cen- 
tauri are given, with a number of smaller ons, 
showing the interesting triple or multiple sars 
amongst those of the Cape Catalogue which have 
been measured, and similar diagrams of some of 
the new ones. Mr. Russell says, There ar 
many stars in the Cape list that cannot be found.” 


From Mr. Burnham we have Vol. I. of the 
Publications of the Washburn Obserrvatery of 
the University of Wisconsin. The volun 
contains a description of the buildings and their 
equipment, the gift to his adopted State of the 
late Governor Washburn. Prof. E. S. Holden i 
director, and S. W. Burnham and G. C. m- 
stock are astronomers. Amongst the contents 
of the volume are lists of new nebulæ and sever! 
lists of new, and measures of, double stars by Mr. 


Burnham. We note that the observa is open to 
visitors during the day, provided one of the de- 


nomers is present, while the early hoursof thenigth 
on the first and third Wednesdays in the month ar 
also devoted to their reception. Every facility b 
offered to the students of the University ta 
become acquainted with the wonders of the 
heavens. A portrait of Cadwallader C. Mes- 
burn forms an appropriate frontispiece to t» 
first publication issuing from the outcome of by 
generous intelligence. 


Under the nom-de-plume of A Diseiple of 
Bacon,” and with the aid of old-style type and 
paper, the views of the patentee whose inventi 
we described on p. 176, have been presented io 
those who are sufficiently interested in geri 
navigation to purchase The Dragon-fly d 
Reactive Passive Locomotion.“ 

A photo-electric battery has been devised F 
M. Saur, we are informed, which consists of? 
square vessel of glass containing a solution of I 
parts of common salt, 7 of sulphate of coppi 
and 104 of water, a porous vessel contalnne 
mercury being placed in the solution. In tk 
saline solution is an electrode of sulphuret ol 
silver, and in the mercury an electrode d 
platinum. 


At a recent meeting of the Physical Society. 
Prof. S. P. Thompson stated that in the Jour» 
de Paris for 1802, there is a note describing th 
voltaic are between carbon points, as produced 
by M. Etienne Gaspar Robertson at Pans in 
that year. Laboratory notebooks at the Keri! 
Institution indicate that Sir Humphry [hv 
experimented with the are quite as early. Prf 
Thompson also exhibited a telephone made ty 
Reis, at Frankfort, in 1861, expressly designed 
for transmitting speech. 


Mr. J. S. Lewis, C.E., of Birkenhead, b 
recently introduced a sclf-binding tejegripà 
insulator, patented by him. The Post Vir 
authorities, after a trial, have determined to 
make a thoronch test of ita merits, and enn! 
railway companies are following suit. The 
new insulator dispenses with the use of tools, aml 
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the wire is fixod in two seconds. The insulator 
is provided with a coarse conical screw ; and u 
horse-shoe clip being attached to the line wire, 
the coned portion of the inswator is passed 
through the clip, when a turn and a quarter 
clamps the wire rigidly in place. The insulator 
can be applied in any position and with any sized 
wire. 

Mr. Ellis Lever has offered a premium of £500 
to any one who will invent the best portable 
electric lamp for use in coal-mines. 


The sixth edition of Mr. C. E. Stretton’s 
pamphlet on“ Railway Accidents "’ is issued. It 
contains some additional pages of matter, and 
two extra plates illustrating the Hugstetten acci- 
dent. One of these is from a photograph, and 
the other is a diagram showing the positions of 
the vehicles of the wrecked train: both illustrate 
the terrible effects of ‘telescoping ” and “piling 
upp produced by the absence of adequate brake- 
power in the rear. 


Anumberof standard and clinical thermometers, 
made by Mr. S. G. Denton, of Hutton-gurden, 
have been tested at Kew for over 12 months, and, 
according to the official certificate, the zero has 
remained constant. The instruments were made 
in the spring of 1881, and were shown at a recent 
meeting of the Meteorological Society. 


Some curious information about adulterating 
practices, by which the French are victimised, is 
given ina recent report by M. Girard, Director 
of the Municipal Laboratory of Paris. Taking 
currant-jelly as an example, this is often made 
from an alga, the colour given with fuchsine, and 
the perfume with an cssenee which has not a drop 
of currant-juice in it, but is composed of acetic 
other, 5 parts; tartaric acid, 4; benzoic acid, 4; 
succinic acid, 1 ; aldehyde and ananthic acid, 1. 
M. Girard also gives the composition of nine other 
combinations, with which the essences, of rasps, 
melons, apples, pears, &e., are imitated. With 
regard to flour, of which about 16 inillion kilo- 
grammes is consumed in France every day, the 
most culpable adulteration consists in mixing 
with it mineral products, often of poisonous 
nature, auch as compounds of lead, copper, and 
Zinc, sulphate of lime and chalk. It has been 
certainly ascertained that artificial flours are im- 
ported into France from Rotterdam, containing 
as much as 30 per cent. of plaster agd 20 per 
rent. of sulphate of baryta. Of 31 flaurs exa- 
mined at the laboratory, 18 were found adul- 
terated, and only 13 genuine. In the mode of 
making bread, again, frauds are practised, such 
as baking insufficiently to make more weight, 
Considering the number and importance of altera- 
tions, the Conseil d'Hygiène of Paris lately ap- 
plied to have certain conditions of manufacture 
imposed on bakers. and since this course was 
adopted there has been considerable improve- 
ment. 


A simple, but little-known, method of having 
hot water in the morning for toilet or domestic 
purposes is dereribed by a correspondent of Le 
Nature. It consists in filling a wrought-iron 
hall the night before with boiling water, covering 
it with a considernble thickness of wool, and 
placing it on a chair. In this way he prepares 
his supply at 9 p.m., and next morning ut 5 
tinds the water at a temperature of 60° or 70°; 
at 7, it is still at 50° or 43° Cent. 

A short time ago, Dr. Bureq produced evidence 
that workers in copper, who absorb a considerable 
amount of copper dust, enjoy, to a large extent, 
immunity from cholera, typhoid fever, and other 
infectious discases. Salts of copper often, too, 
protect various materials from parasites. He 
has lately suggested that cupric impregnation be 
tried us a preservative against infectious diseases, 
and also copper salts adininistercd as a remedy. 
Again, the wood of houses, ships, &¢., often 
becomes a receptacle of contagious matter, which 
proves extremely hard to get rid of; and Dr. 
Burcq points out that it might be well, both from 
an economic and a sanitary point of view, to use, 
in building huts (daraguements), wood injected 
with sulphate of copper. Articles of furniture 
and clothing might also be advantageously treated 
with copper. 

An inquiry has been recently made, in 
France, into the production of paper through- 
out the world. It appears that there are 
now 8,985 puper-manutactorics on thae sur- 
faco of the globe, and that these produce 
annually 952 millions ot kilogrammes of paper 
made from all sorts of material. About the half 
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of that quantity, or 476 million kgr., is utilised 
for printing properly so-called. Journals alone 
employ annually more than 300 million kgr., 
that is about 822,000 kgr. per dicm. The con- 
sumption of paper for journals has increased 
nearly ove third in less than ten years. Govern- 
ments consume annually, for their administra- 
tion services, 100 million kgr. of paper; schools 
use 90 millions; commerce 120 millions; in- 
dustry, 90 millions; private correspondence, 
52 millions. 

In the course of this winter all the Imperial 
theatres of St. Petersburg, the Maria Theatre 
(Italian opera), the Grand Theatre (Russian 
opera and ballet), the Michel Theatre (French 
and German comedy), and the Alexander Theatre 
(Kussian and German drama), are to be lit with 
the electric light. The manager of these theatres 
has signed a contract with an American company 
for the purpose. 


It has been decided in Belgium to intrust 
certain posts in connection with the State Rail- 
ways to women. ‘The Minister of Public Works 
has published the conditions of admission. Can- 
didates must be (1) of Belgian nationality ; (2) 
uged 17 years at least, or 28 at most; (3) 
exempt from all infirmities or vices of constitu- 
tion incompatible with the service: (4) able to 
give a security of 1,000 francs; and (5) must live 
ea famille in the locality where employment is 
desired. An examination is to be made as to 
knowledge of the French and Dutch tongues, 
also English and German, writing, elementary 
arithmetic, the geography of Belpium and of 
Europe. management and book-keeping. 

A mechanical mouse, selling at 15 centimes 
(say 1!d.), has appeared in Faris. By pulling at 
a cord which represents the tail, a double cone on 
an axis under the metallic body is rotated, un- 
winding the cord, but also winding up a thin 
strip of caontchonc. The mouse being put down 
and liberated, the reaction of the caoutchouc 
makes it run forward, while the tail, of impossi- 
ble length, is wound in. 

L’ Electricité says electric new year's gifts in 
Paris will this vear ke more brilliant than usual. 
Attontion is culled to a very convenient piece of 
apparatus devised by M. du Combettes for demon- 
stration of the working of a Morse telegraph; 
also a box containing, in a number of divisions, 
various images furmed of light material, to per- 
form curious somersaults, &c., when a rubbed 
caoutchouc plate is presented to them. 


M. Haton de la Goupillière, the French Chief- 
Engineer of Mines, has lately deseribed, in the 
Annales des Mines, a simple means of descent into 
mines of small depth, which has been used for 
some time in Australia, but (to his surprise) was 
new to him. The method consists in placing u 
winch over the mine, and winding a rope a few 
times round the drum. 
one end of the rope a bag of sand, weighing 
about 50kgr., also one end of a second ro 
which, like the first. has terminal hooks. 
bag is let down to the bottom, then the miner 
forms a loop at the up end of the first rope (by 
hooking a knot), gets into this, attaches the free 
end of the second rope (so forming an endless 
cord), and lets himself down, with the rising rope 
between his legs; the bag acting as a counter- 
poise. On nearing the bottom he slackens his 
speed by grasping the rope. When he wishes to 
ascend agun, he does so easily by pulling with 
an effort slightly greater than the difference of 
his weight and that of the sandbag. When a 
number of miners wish to descend, the method is 
somewhat modified. 


Blood, it is known, formsa very rich manure; 
in the dry state it contains 15 to 17 per cent. of 
nitrogen. An improved way of treating it for 
the purpose has been brought before the Paris 
Academy by M. Pao Treatment with 
(neutral) ferrie sulphate, as hitherto practised, 
prevents putrid decomposition, and the pasty 
mass is dried in suitable apparatus; but the 
operation is long and costly, the soft paste pro- 
duced being diflicult to dry. In the new process, 
acid ferric sulphate is used. Ihe elimination of 
water docs not increase with the quantity of acid 
added to the neutral sulphate, but a maximum 
effect is hud with a composition whose formuln is 
Fe, O34 80. Nearly half the water is climinated ; 


The miner attaches to | Verument to continue their grants.“ 
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by compression with a hydraulic press. It is 
further montioned that the new salt forms a 
hydrate which crystallises easily. 


LETTERS TO THE EDITOR. 


— haere 

e do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests th at all 
communications should be drawn up as briefly as possible.) 

All communications should be addressed to the EDITOR of 
the Fxovisn Mrcuanic, 31, Tavistock-street, Covent-garden, 
Wc. 

All Cheques and Post-office Orders to be made payable to 
J. PAssuORE EDWARDS. 

„% In order to facilitate references, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
ouly, but in all other subjects; For such a person may 
have sume particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody docs, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original., 
—Montaigue’s Essays. 

— — 


THE “MEMOIR OF PROFESSOR PE 
MORG ”—THE ENDOWMENT OF 
R#SEARCH IN PRACTICE—COMPE- 
TITIVE EXAMINATIONS MENACING 
COMETS: WITH A VENGEANCE—THE 
DIURNAL INEQUALITY OF THE 


TIDES— ERRATUM. 

[20750.]—I mave not yet seen the Memoir of 
Augustus de Morgan ” by his wife ; but if I may 
judge from the review of it which appears in the 
current number of the Atheneum 8 for Nov. 
Lith), I imagine that it must be asinstructive as it is 
amusing. Notably would this seem to be the case as 
regards that portion of the work which treats of the 
connection of its eminent subject with Babbage and 
Sir James South ; illustrating, as it does, what the 
Endowment of Research really becomes in the con- 
crete, as contradistinguished from the . high 
falutin’’ description of it and its results in the 
abstract, with which we have been favoured during 
recent years by certain (not wholly disinterested) 
persons. Of course it will be within the memory 
of many of my brother-readers how Babbage 
invented a calculating engine—or rather more than 
one; but it may be news to others that the Govern- 
ment actually spent upwards of £20,000! over this 
matter, and that even then the machine was not 
constructed. However, by that time the worth 
predecessors of Messrs. Mundella and Co. too 
alarm, and refused to endow Mr. Babbage with 
any more of the National funds with whose ad- 
ministration they were entrusted, and, in the 
words of the reviewer, he ‘‘spent his life iu 
abusing the Government and in quarrelling with 
scicutitic men who would not recommend the Go- 
Of Sir James 
South, the writer of the article from which I ain 


| quoting, goes on to add that he was also an ad- 


vocate of the endowment of research, who thought 
himself ill-used by his contemporaries. He had ob- 
taincd a pension of £300 a year from the Civil List, 
but desired further aid.” I am old enough to re- 
member De Morgan in the flesh, and can well con- 
ceive with what withering scorn the grand old 
mathematician must have regarded all such con- 
temptible mendicancy, and how freely he would 
have expressed himself with reference to the mor: 
recent illustrations of the same spirit, by which 
British science has been degraded and dragged 
through the mud. 

Another institution now rampant among us, that 
of Competitive Examinations, seems to have been 
held very cheaply indeed by De Morgan; who 
endeavoured to ale recite it whenever and wherever 
he could: succeeding in securing the acquiescence 
and sympathy, if not the active co-operation, of 
Sir Jo Herschel and Dr. Whewell in the matter. 
De Morgan himself was, we rend,“ a most success- 
ful teacher, and he held that he could judge of the 
merits of a competitor from his whole work; but 
he always refused to reckon the merits by marks. 
He suggested that perhaps our ancestors’ system of 
disputations, in which a man read a dissertation on 
a subject of his own choosing, and could be cross- 
examined on his own argument, was preferable to 
the method now in vogue. With such a system of 
examination many would be plucked for not under- 
standing their own meaning.’ This last sentence 
is to me the most pregnant of all. How many of 
the candidates who are crammed up to the very 


muzzle really “understand their own meaning 


in a few minutes after mixture, a firm clastic: might form a curious subject for statistical inquiry. 
paste is produced, and after standing a few days, | I doubt if a gentleman did, of whom I have heard 
water separates, by mere drainage, to the extent within the last three weeks, who actually wrote 
just stated, giving a sort of porous friable cake. | “ Prix, the price, frumenti, of corn, cecidisset, had 
Desiccation may also be effected in the cold state fallen, vt as, hominissimi most meu, dicunt say”; 
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and was both surprised and indignant that he didn’t 
ss ! 

Pe prof. Piazzi Smyth must really look to his 

55 laurels ; inasmuch as a serious rival to 

im in his peculiar line of vaticination would seem 
to have ansen, in the shape of M. Faye, the French 
astronomer. This Gallic genius, as I learn from a 
morning paper, attributes the present plague of 
waters to the innumerable host of comets, great 
and small, which have traversed the heavens 
during the past twelve months. His theory is that 
the comets, absorbing the greater number of the 
solar rays, deprive our planct of the necessary 
amount of heat for the absorption of its atmospheric 
vapour. Such conditions, according to M. Faye, 
induce continual rains, storms, and flood. Should 
the comets continue as numerous for several 
years, as they have been during 1882, M. Faye, 
seriously anticipates no less a disaster than that 
the earth will be rendered barren and un- 
inhabitable.’? Does—I ask, in the utmost anxiety, 
on reading this terrific prediction—does the 
Great Pyramid say nothing about this horrible re- 
sult of (so to ak) a congestion of cometary 
traffic? By the bye, though, 1882 was, I believe, 
to witness what Mrs. Gump described as the hend 
of all things’’; so that M. Faye’s forecast doesn't 
80 much matter, after all. There seem to me to 
be physical difficulties in the way of the world 
being destroyed twice over; besides, once will 
answer every practical purpose. 

Mr. orn (query 45044, p. 260) may finda 
solution of his difticulty in the reflection that the 
tides are essentially a phenomenon dependent upon 
differential attraction. He must know that the 
force of gravity varies inversely as the square of 
the distance of the attracting body. This being so, 
we see at once that if (as is actually the case) the 
Moon is situated at a mean distance of 238,840°25 
miles from the Earth's centre, she can only be 
234,877°48 miles from that point on the Equator 
immediately beneath her; and, consequently, that 
she must attract the water under her to a greuter 
extent than she docs the Earth's centre, in the pro- 
8 of 238,840.25: 234.8771487. Hence the 

eaping up of the water under the Moon. But, 
again, the Earth's centre is nearer to the Moon 
than the most distant point of her circumference by 
396277 miles; and, therefore, the Moon will attract 
the centre of our globe more powerfully than she 
will the opposite extremity of that terrestrial 
diameter passing through both bodies in the ratio 
of 242, 803502“: 238, 840257, and, so to speak, pull 
tho Earth away from the water on the opposite 
side; which will hence be left as it were heaped up. 

In letter 20724, p. 249, col. 1, line 30 from the 
bottom, ‘‘ soon to see again appears where I wrote 
ever to see again.” 


A Fellow of the Royal Astronomical Society. 


THE GREAT COMET.“ 


[20751.]—As it must be universally admitted that 
the muguificent comet now receding from our sight 
is the most interesting, in a popular as well as 
scientific point of view, of any that have appeared 
for many years, will you allow me to add the 
record of a very remarkable phenomenon to the 
somewhat scanty details respecting its aspect which 
have as yet been laid before the public? In an 
extremely valuable letter received by me this morn- 
ing froma very able und careful observer, Mr. J. 
T. Stevenson, of Auckland, it is stated that on 
October th and lúth au ‘anomalous ” tail was 
feebly but distinctly visible, pointing towards the 
sun. Your astronomical readers will remember 
that a similar “‘ glowing wake” attended the 
returning course of Newton’s great comet in 1680, 
distinguished, like the present, by its close approach 
to the surface of the sun, and a few more cases 
might be cited. It is, however, of such infrequent 
occurrence that another iustance forms a valuable 
addition to our stock of information as to these 
mysterious bodies. I ought to mention that Mr. 
Stevenson’s letter was despatched immediately after 
his last observation, so that we may hope that, with 
a climate and position of the comet giving him 
great advantage over Northem astronomers, he 
may have been able to trace this singular uppendage 
on subsequent occasions. T. W. Webb. 

Hardwick Vicarage, Hay, Nov. 17. 


CASSEGRAIN AND GREGORIAN TELE- 
SCOPES — EQUATOREAL STANDS — 
HYDRO-DYNAMIC PARADOX, &c. 


[20752.J]—Tuose of my friends who know me to 
be a tolerably correct diaughtsinan will, Ufear, be 
rather surprised at the diagram which appears in 
my letter on page 205. I hope I may, N 
be allowed to sty that the woodcut bears but a 
faint resemblance to the original drawing. 

It has (despite a special request to the contrary) 
been reduced to half-size; the curved inirror of the 
Gregorinn has been changed to a straight line, the 
distinctive ‘t dot and dash’? lines are ignored. aud 
the reference letters mixed up with the lines them- 


* Froin The Times, Nov. 21. 


selves. So, too, in the letter-press there are several 
errors; but for this I suppose my admittedly bad 
handwriting must be held responsible. Certainly 
the result, as a whole, is unsatisfactory, after the 
trouble I took to put the matter clearly. 

Equatoreal Stand.—I must differ entirely from 
your correspondent, ‘An Amateur” (page 182), 
as, 80 far from the differential method failing 
entirely,“ it is in constant use, and is found per- 
fectly easy and very convenient, as I stated in m 
first letter on the subject. From his remarks 
doubt whether An Amateur is in the habit of 
himself using an astronomical telescope. 

Replying to C. J. E.'s" request for a drawing 
of the stand, I fear it would suffer the fate of the 
diagram above referred to: otherwise I should have 
becn happy to send it up for insertion in our 
columns. 

„ Paradox. For some unknown 
reason my last letter on this never appeared; but I 
must protest against the sketch on page 229 being 
called“ a copy of ‘A. S. L.’s’ figure,” as the 
principle is rendered quite unintelligible by the 
reversal of the position of the curved passage 
through the boss. I can add nothing to the expla- 
nation I onginally gave of the fallacy, except that 
there is the question of the pressure of the nir 
acting on the bellows during their expansion by the 
weight. A. S. L. 


OLD METHODS OF WORKING AND 
TESTING SPECULA.—TO MR. WAS- 
SELL AND ‘ORDERIO VITAL.” 


(207453.j|—By a most curious coincidence, at the 
very time Mr. Wassell must have becu writing to 
ask for imformation on these subjects in our 
columns, I was engaged at the British Museum 
Library in making notes from the writings of the 
Mr. Edwards to whom he refers.—As it may save 
others the long search which I had mysclf to make, 
I may mention that the description appears as an 
appendix to the Nautical Almanae tor 1787, of 
which the Library Press mark is P.P. 2373m. The 
details there given are very interesting in their 
difference from modern ideas and methods. A 
great deal of information is given on the experi- 
ments with different alloys, of whichI may meution 
two, the first being that used by Mudge, of copper 
32 parts and tin 14}, stated to be too yelow,” 
and that found by Edwards to bo best of all, he 
tried—viz., copper 32, tin 15 to 16, brass 1, arsenic 
1, and silver 1. 

It is recommended incidentally to use crown- 
glass for the eyepicce lenses, in order to neutralise 
ms n produced by the speculum. 

grinding, the hollowing out is stated to be 
most easily done with a grindstone curved at the 
edge as may be required. The rough grinder of 
lead and tin or pewter. Then a species of hone 
procured from Edgedon in Shropchire was em- 
ployed, and it is directed that the diameter of this 
should be about ! of an inch larger than the mirror 
for a speculum of 4 or din. diameter. 

The next is a most remarkable point—viz., that 
the metal must not be too thick, or the parabola 
will not be reached.“ For a mirror of 4}1in diame- 
ter and 18in. focus, a thickness at edge of f, of an 
inch is recommended, as a certain degree of flexi- 
bility was necessary to allow the murror to, as it 
were, follow up the polisher in its movements. 
The grooving both of polisher and of pitch is 
referred to, such grooving being stated to be in- 
tended to allow the pitch to expand, aud a mixture 
of equal parts of pitch and rosin, spread to the 
thickness of half a crown, is given as a good 
medium, ‘Coleothar of vitriol”? (as it is there 
called) being the material employed to give 
the polish. 

It is also stated that the polisher must be an 
elliptic tonl, with the diameters as 10 to 9, the 
shortest diameter of the ellipse being accurately 
the same as that of the mirror; and it is added that 
for ‘small mirrors” it is best to have a central 
hole in the polisher, even though there is no hole in 
the mirror. I presume this refers to the small 
specula of Gregorians, rather than to the mirrors 
of Newtonians. We next come to the testing of 
which it is said that since the small mirror is 
always spherical,“ the testing is applied to the 
large mirror when in its place in the telescope, 

It is remarked *‘ Mudge uses diaphragms” ; but 
no account of this method is given, though refer- 
ence is made to his paper in the ** Phil. Transactions”? 
—a reference, however, which I failed to find, as 
the date is not given. 

Edwards’ method of testing is then given nearly 
in these words.—Set up, at a distance of 50 to 100 
yards, a disc on which is described a circle half an 
inch diameter with a broad black margin. On 
looking at this, and altering the focus, the edge of 
ring becomes hazy. If the haze becomes more dis- 
tinct, andthe edge of it better defined when the 
focussing screw is tumed to the right than when it 
is turned to the left, then the figure is spherical ; 
while if the haze becomes most distinct when the 
screw is turned to the left the figure is hyperbolical ; 
whereas when the haze is equally well defined 


their power. 


within and without the focus, the figure is para- 
bolical. This is for the Gregorian. In the Cassegriin 
the conditions are reversed. I may add that I also 
chanced to come across some particulars of the 
polishing of Lord Rosse's specula, and find the 
following details. The polisher made 80 strokes 
yer minute, and 241 backwards and forwards for 
every revolution of the mirror, and at the same time 
1 \. strokes transversely, the extent of the latter 
being h of the diameter of the mirror. The 
polisher also revolved in its carner-nug at the rate 
of-one revolution for every tifteen of the mirror. 
In conclusion I would desire to thank ‘ Orderic 
Vital’? for his very interetting letter, with re- 
ference to which he will sce from the above that 
the small mirror is 5 stated to be ‘ always 
spherical,“ though (somewhat in contradiction) the 
great mirror was tested to tind its truth as a para- 
bola, when it ought not to be of that figure, if used 
with a spherical small mirror. Trusting my notes 
and extracts may (as faras they go) be usefulto 
Mr. Wassell and others, I may now wind up my 
long letter. L. L. L. 


FLATS OUT OF PLATE-GLASS. 


20754.]—R5 LETTER (20731), to Mr. Holmes, by 

ismatique. Most of this letter is, as be says, 
mere war of words; but one or two things in it. 
implying my statements are wrong, while avoiding 
distinctly saying so, require a short comment on 
my part. Whether the colour-test was good and 
reliable was the question, uot whether it was work- 
manlike. Prismatique’’ can settle this with Dr. 
Draper and Mr. Brashear. With respect to an- 
nealing plate-glass, the statement that it cannct be 
1 and polished unless annealed, every work- 
man knows to be incorrect. All plate-glass is 
annealed, but not so perfectly as to remove all 
variations of material. On the contrary, every cue 
who has the smallest experience of cutting it with 
a diamond, knows that he will often find places so 
hard that the diamond will scarcely touch them, 
while on each side is quite soft. I ugain . 
trial by “ Prismatique’’ of the facts. I probally 
know much more of plate-glass than he devs, 
although he implies with his goodness gracious.” 
that his knowledge is so perfect as to be past all 
chance of modification. There is a habit of falling 
back on this assumed superiority of position on the 
part of some writers, which may impose on others 
who go no further than mere assertion. 

One other remark, which I invite anyone to 
test—tho fact that polarised light is inadequate to 
discover internal strains in glass, which are quite 
sufficient to pull the surface out of all optical truth. 
Polarised light will only show gross departures 
from uniformity in pieces of small thickness. Ths 
I have proved by subjecting pieces to intentional 
strains, and by intentional hardening and soitermg 
of parts, when a Nicol prism would not give the 
least indication of any alteration. For the rest, there 
are more ways than one of arriving at truth, and no 
doubt Prismatique can make a perfect flat by 
other means. Zhat question has not been raise 

With regard to choice of the two classes of mstr- 
ments, the opinion of * Prismatique ” is entitled to 
much greater weight than mine. I should like to 
ask him why he would prefer a 4in. retractor to a 
Gin. reflector ¥ The answer would probably be w- 
structive, since his opportunities have undoubtedly 
been great. My small experience has led me tò 
think that a Gin. retlector would have as much lian 
and better definition thun a din. refractor—wlule 
being hundier in use and inuch more comfortable 
besides the small matter of economy, which has 
little weight with those who live on the proats. 
Will Prismatique ” oblige with a statement of the 
advantages of a tin. O. g. over a Gin. mirror? 
ask for iustruction, not argument. 

Edwin Holmes. 


tc 


JERK IN RAILWAY TRAINS. 


[20755.]—As a frequent traveller on Metropolitan 
traius making frequent stoppages, you may perbaps 
allow me to sny that only Mr. Stretton appears to 
have understood the question of S. J.“ on p. 
161. If that gentleman will travel on the North 
London, preferably in the third class, he will ex- 
perience this “‘jerk” to 55 especially if 
he should ride in the end compartment, when, 
often, the brim of his hat will be brought into 
forcible contact with the end of the carriage. From 
those remarks it will be understood that tho 
question has nothing whatever to do with the 
position of the passenger, aud Mr. Mohsen s 
advice (p. 230), good as it may be, hus nothing to 
do with the query. Considering the fact that this 
gentleman isa ‘science teacher,“ his letter 1s 4 
remarkable instance of how „t to answer a ques- 
tion—an art in which, I am credibly informed, 
“science teachers”? are as a rule experts. Ibs 
explanations of the “ jerk“ are of the usnal text- 
book order, and unfortunately do not apply. fer 
the jerk referred to is that which takes place when 
the brake is released, or when the train. having 
come to a position of rest, the buffer springs exert 
The effect varies with the nature of 
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the brake used. It is most effectively exhibited | watercourses are full of difficulties, and C.’s con- | instead of drinking water when thirsty, which isthe 
by the chain brake, for with that, if you rise and | duct may have amounted to such a delay and acqui- | only true solvent for the food, and the only true 
get out the momeut the train stops, you will not be | escence as would prejudico his position. I must, | diluent for the blood, we got into the habit of 
subjected to a jerk; but if you hesitate you will | therefore, answer under all reserve, unless I know | poisoning our water with tea, coffee, alcohol, and 
feel the full force of 115 jerk imparted by the car- the whole facts more fully. other substances, which should not be 195 merely 
riage recovering itself as the brake chain is 11 . N ‘n | because we happen to be thirsty. e morning 
slackened by the aid of tho balance-weight. This E 8 1 e Denton i T S draught of hot wator isin no way injurious, either 
effect is, I believe, more definite at the end of the th 0 18 f te Ko mar a 10 3 ted 'h a 0 to the kidneys or stomach. 

chain furthest from the brake-handle ; but certainly Siamp ‘Ack 1870 ? will u ot i 1 y But James Edmunds, M.D., &c. 

if tho Passenger follows Mr. Molison’s advice, and it may amount to a receipt or a promissory note: Grafton-street, Bond-street. 


does not rise from his seat until the train has |. . * . 

atopped, he will most decidedly experience the jerk. | In which cases it will require to be p roperly stamped 

He must either rise and make his exit at tlie d such. If the agreement shows upon its face that 

moment of the stop, or he must sit until after the the matter it relates to is under £5, then, of course, 
: | the case is clear; and where no value is stated, it 


rebound. With the Westinghouse brake, on the | - 
coutrary, the passenger on rise and vacate his |$ soy te oe we alleges a stamp to be neces- 
seat at any time before the brake-blocks are re- | ry to prove it is for £5 or over. 
leased, which should not be done until the driver is} Post OFFICE Saviscs BanK—ADMINISTRATION 
about to start again—the only jerk being that | (48052.)—The querist can tako out letters of ad- 
referred to by Mr. Stretton, which occurs just | ministration ; but to do this will be troublesome and 
after the train stops, when the carriages right | expeusive, as other relatives may have to be cited. 
themselves. With carriages properly coupled up, | As the sum in question is under £50, the best way 
there is practically no dangerous jerks with either | to proceed is, after two months from tho death havo 
the Westinghouse or the vacuum brake, the | fully expired, to apply to the Post-oftice authorities 
to divide the sum in question between the relatives 


sevorest jerk occurring at the moment the brakes 
are applied. Nota few persons have been injured in | entitled, without there 1 any administration. 

This 1 5 can do under the regulations as to 
a 


London by the jerk above mentioned. I hope Mr. 
Molison will not object to these remarks because Savings Banks, which may be found in any quar- 
terly Postal Guide”; and with that view the 


they are made over my usual signature (I observe 

he is one of the carping critics) ; but if so, if he | querist had better get the proper form from any 
will advertise his address, I shall be happy to send | Savings bank, and till it up with this application. 
Fred. Wetherfield, Solicitor. 


him my name, age, weight, and any other par- 
2, Gresham-buildings, Guildhall. 


DRILLS AND CHAMFERS. 

[20759.]—** ALFoJoE ” is, no doubt, very correct 
in his theoretical exposition of drill-makiug: but, 
at the same time, I consider that it is only a small 
percentage of his readers that will find his method 
available in practice, inasmuch as it requires the 
hardening and tempering of the drills, which, 
generally speaking, will be found to be an in- 
superable obstacle, at least, for drilling into hard 
metal. In fact, to harden and temper steel to that 
degree that will make it fit for boring into steel 
itself, is one of the most difficult operations in 
mechanical work, and may, properly speaking, be 
said to be altogether beyond the power of unpro- 
fessional hands. Instead, therefore, of following 
** Alfojoe’s’? plan, I propose to submit my own 
method of drill-making for the boring of hard 
metal; having some experience in that kind of 
work, and, as I consider, it will be found service- 
able to nota few. For making the drills I select 
steel, hardened to the highest degree consistent 
with a suitable temper, and it should always be of a 
degree higher than what is barely necessary for the 
purpose, because, the harder the drill-head, the 
quicker and neater it does the work. I generally 
uso scwiLg-needles for making the drills, but there 
is only one manufarcturer—Hvlyoake of Redditch 
—whose needles I fiud to be at all fit for that 
purpose, and this fact alone must be enough to 
show the difficulty of fino tempering. As I do not 
anneal the steel, and as it would be thus out of 
question, on account of its hurdness, to tile it into 
shape, I make the drill by corroding the needle 
with aquafortis, diluted with a little water, to 
which must be added a little spirits of sults, or else 
a bit of washing soda to make it act immedintely. 
The fluid is to be poured into a small vessel (not 
metallic), such as the pans used for mixing artists’ 
colours, or else inverting a tea-cup pour it into the 
recess formed by the bottom rim of thecup. Then 
place the needle horizontally across the surface of 
the fluid, and keep continually turning it round 
until it is reduced to the thickness of the hole 
required to be made, which generally takes from 
five to ten minutes. When that is done, you havo 
still further to thin the shank to givo it a 
clearance,“ which you can do by inclining the 
needle upwards, so as to have the part intended for 
the drill-head above the fluid and, therefore, un- 
acted upon, and finish off by applying a picce of 
wood steeped in the fluid. The needle will then 
have a shank, with a bulbous knob at the end (tho 
shank being made no longer than what is just 
necessary, and generally not more than a third of 
the length of the needle), and it is to be cut across 
in the middle of the knob; or, better still, burned 
off with the corrosive fluid, and the drill-head made 
and sharpened with an emery file. Finally, the 
sheaf is put upon the drill, the hole in the sheaf 
being opened to the right size with a broach, though 
it will also do well enough to fasten the drill with 
sealing-wax to the stump of another drill that has 
a sheaf upon it. Tubal Cain. 


ticulars he may desire. un. Dor. 


THE MULTIPLE-PLATE VOSS 
MACHINE. 


MEDICAL REPLIES. 


20758. —ENLARGED AR (48530). Probably a 
Poal Woi regard to letter 20744 in tho | case of elephantiasis (Elephantiasis arahion). If go, 
“E. M.” for Nov. 17, 1882, I sincerely hope that j| not curable. Probably due to enlargement of the 
Mr. A. R. Molison will give us a description of the lymphatics of the limb. Let it alone, and be 
construction of the multiple-plate % Voss”? ma- | thankful that it did not come till the patient Was 
ae No one who kuows the construction of the | 73 years of age. 
Holtz“ in its various forms can pretend for one] PDrischandz M TIE Ears (48545). Reep ea 
moment to say that there is anything either new or | clean by anea them A LPs is bed. 
original in the Wimshurst machine, always time with warm water, softened with a little soap. 
assuming that the construction has been correctly | If disease of the car affects the bones, and spreads 
describe „in fact, after I had read the 5 internally, it often becomes a fatal disease. If 
in Ours,” I was somewhat surprised to tin that headache, or other symptoms indicating such ten- 
it was considered sufficiently original to merit an dency, persist after the external passage is cleared 
ee 1 1 8 0 am richt in saying that for | out by the syringing, the child needs local medical 
Some Tew years now, Mr. Ladd, of Bea street, W., aid. Improve his general health by flannel cloth- 
has made and sold an almost precisely similar ing, and the oatmeal porridge and milk diet, with 
machine, also to be worked in a Gluss-case to pro- | fat bacon, for details of which refer to replies in 
tect it from moisture, &c. I have myself used glass former numbers of the “ E. M.” 
slips, lustexd of a stationary disc in the Holtz, but 2 5 . 77 
with questionable advantage when portability is auf WAR Sont (48558).—“ A. B. C. „has been 
smoking since he was 1! „and, finding his sight be- 


object. M.D., L. R. C. P. 

a 5 Nin ee ginning to fail at 30, begins to wonder whether this 
is the result of the tobacco. Probably itis. The 
use of tobacco is a fertile cause of injury to the 
optic nerve, and the earlier it is begun the more in- 
jurious it is. Ifyou have an enemy, make him a 
present of your pipes and your present stock of 
tobacco, and use no more. Improve general health b 
diet and regimen indicated in former numbers. If 
sight does not improve aftertwo months, Swift & Son 
(whose advertisement will be seen upon front page 
of “E. M.’’) will measure the refraction of each 
eye, and give you glasses that will correct any error 
in the refraction. In eyes that do not focus cor- 


LEGAL REPLIES. 


[20757.]—Coan Crua—ParMent (48618.)— The 
coal-merchant is quite right in saying that the 
treasurer was selected by, and was the agent of, 
the club. He could not, therefore, be made a loser 
by the treasurer’s defaults. A new contract seems 
to have been made with regard to the 14 tons now 
being delivered ; and as to this he can clearly charge 
the members who reccive his coals, even though 
they have paid subscriptions to the defaulting trea- 
surer ; otherwise the coals would not be paid for 
by anybody. The members and managers of these | rectly and at equal distances, the early use of 
clubs should see that the money was paid into the | glasses is necessary. The general excitability is also 
bank, as well as take care how it is drawn out | probably caused by the tobacco. People who have not 
again. mastery enough of themselves to keep quiet during 


ANNUITY—Marriep Woman (48628.)—In this] their times of rest and leisure had better take to 
case it would be as well to 1 1 e annuity sucking their thumbs than to the use of tobacco. 
was left by the will; for it is very likely to have] Gour (48647).—The hot water may be taken 
been given to A. for her scparate use, and so would regularly and continuously until the urine becomes 
be independent of any husband she might after- | normal in colour and free from deposit on cooling. 
wards marry. But in any event, if the husband did | The water may be drunk hot, or warm, or cold, to 
not sell the annuity, he could not give it away by | suit tho taste of individuals. I find that the hot 
his will, although he might be entitled to receive it | water—taken directly on waking, at comfortable 
during his lifetime. At his death it would there- temperature like a draught of hot tea—is absorbed, 
fore survive to A., and she would be entitled to | and passes off through the kédneys the most quickly. 
receive it in the same way as she was before her | Some eople feel at first a little sick on taking the 

water hot, some on taking the water warm, and on 


marriage. 

MARR ’ Et | taking the water cold some people feel a little 
is „ ia estas chilly and depressed. The effect of this morning 
ing when the woman wus márne d, and al 0 draught of hot water upon an empty stomach is to 
the money came to be invested in the joint names ae. the e . . through ae 5, 
as it was. Butas the brother is called a trustee, it e a 125 ine de ine 8 1 E aR 15 
is very likely that the fund has been already settled, f „ ho 1 pe th 8 ts e . 
and so is quite safe from the husband’s creditors. , n persons who nave tie gonty 1 
If I kn f the facts, I could Practically, the patient does not drink so much tea 
decidedly, e N er more and coffee at breakfast-time, and this again is an 

advantage. Tho object of drinking is to liquefy the 

Ront OF WAY—SEWAGE—PRESCRIPTION (48646.) | blood when too much thickened by cutaneous or 
—The tirst point here is, whether A. had any leave pulmonary exhalation in hot weather or under free 
or licence, verbal or in Writing, to run his sewage | exercise. ` Unless the blood contains water that can 
over the adjoining land, and this is not stated. A be comfortably spared, the elimination of effete 
right of way for sewerage can ouly be acquired | matters by the N is checked, and these 
by grant or by Prescription. If there is no grant, | matters accumulate in the blood. S are water in 
then D. must show an uninterrupted user of the | the blood acts as the tehicle, in which effete solids 
right of way for sewerage for twenty years. As and salines are carried off by the kidneys, and 
far as the question goes, 1 do not think he can do | unless spare water be present, they cannot be got 
this; so that I am of opinion that C. may take up | rid of, as they are not susceptible of exhalation by 
the pipes in his own land. and so break the con- the lungs or skin, which get rid only of volatile 
nection. But these points as to rights of ways aud | matters, such as aqueous vapour. Unfortunately, 


DIE-CUTTING. 


[20760.]—I am much obliged to R. Crusoe ” for 
so speedily answering my request. The informa- 
tion he has given has interested me much. I had 
intended last week writing to ask him if he could 
describe the machine used for sinking medallions, 
In some of the early volumes “Jack of All Trades“ 
described and illustrated a machine for wood- 
carving, that is, copying from a model; but I never 
was able to make out the construction from the 
description given. I should much like to havo it 
explained, as I presume the one for die-sinking 
must be on much the same principle. F. G. 


20761. JI am sorry Icannot give M. M. I. Sc. S. 
any particulars of the machine for cutting dics on 
a reduced scale from a large model; but it is con- 
structed on the principle of the pantograph, so 
commonly used by surveyors to make reduced copies 
of maps and plans; the pencil being replaced by a 
revolving cutter, and the framing made perfectly 
rigid aie of great strength. There are, I think, 
very few of these machines in use. Messrs. Wyon, 
of Langham-place, Regent-street, possess one: and 
Mr. John Pincher, of 27, Oxenden-street, Hay- 
market, has another. These are, I think, the only 
machines in London. Mr. Pincher will, I believe, 
undertako work for outsiders. The machines usuall y 
produce a punch” from a model in relief, but 
can be made to sink a die from the cast of a model 
in relief. 
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In London, any implement that, by pressure or 
concussion, venom an indentation, is called a 
punch.“ I think hub,“ in the Midlands, signi- 
fies only a punch used for ing a die.“ 

Die- cutting and sinking, which includes seal- 
e ving and the making of dies for coins, medals, 
buttons, gold and silversmiths'-work, and the 
stamping out of ornamental work in brass, copper, 
and nickel, as well as non-ornamental work in the 
baser metals, as dish-covers and many classes of 
hollow ware, including ships’ boats in sheet-iron, 
is too large a subject to be treated of ina paragraph. 

8. 


DIE-ENGRAVING. 


[20762.]—TueE tools required are about four cut- 

ing chisels (gravers) about 5in. long, forged from 

W el say gin. diameter; they Would be 
left the full size of the rod, at about 4 of their 
length from the cutting edge, and drawn down by 
a good smith to about din. at each end, the square 
corners just hammered down to make the section a 
square with the corners off, and not an octagon. A 
badly proportioned tool will be constantly breaking 
at the point, unless the temper is so low as to make 
it almost useless. Fig. 1 is the end-on view of the 
cutting-edge (all are half-round) ; Fig. 2 side view 
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of same; Fig. 2B, whole tool in miniature. The 
hand- gravers for finishin you can buy at Buck,” 
Holborn-viaduct, or similar shops. Those used by 
copper-plate engravers will do very nicely, if you 
break off about an inch: otherwise they are too long 
and weak. Procure two of the section of Fig. 3, 
and four of the section of Fig. 4; do not select 
flimsy ones. After softening, file the belly of all 
of them, slightly rounding like Fig. 2, which is 
your pattern forall. Leave one of Fig. 3 almost 
the width of the steel, and the other about jrds of 
that one. The four tools of Fig. 4 are to be filed 
like Fig. 1; the belly the half of a flat ellipse ; this 
makes a very stiff tool. Most amateurs make all 
their tools too light—the point is sure to go if there 
is any vibration. You may safely use tools of a 
very hard temper, if the point is nearly in centre 
(see Fig. 2), and they are also rather gouty in the 
place where there is likely to be the greatest vibra- 
tion. 

Fig. 3 is chiefly used to perfect the work round 
the edges. Next you will require any number of 
gonna from 2 to 2}in. long, both ends drawn 
down till they are nearly in the shape of a skittle ; 
but the section is square with the coruers off. 

Lastly, if you are doing light work, like mono- 
grams, procure a heavy piece of metal, the heavier 
the better, to fasten the die on (side screws are 
better than cement). Use a heavy hammer for 
punching. For heavy work, a block of wood 
(smaller over than a butcher’s block) is partly 
buried in the ground, standing out of ground just a 
comfortable height to work at standing. A black- 
smith’s sledge hammer, with the handle sawn off to 
7 or Sin. drive a punch ih to jin. square ou 
face easily. 

Caution.—If the hammer has been used till the 
face is highly polished, and there is a film of very 
hard condensed steel, by all means put it in the fire 
and bring it to a dull red. If you neglect this, the 
punch will fly through the window, and the hammer 
come down on your thumb, which you will then 
have to put in your mouth, and howl dismally. 
General Apak Anie work always looks better 
than cut work, and it does not take longer to make 
@ punch with fine file and graver than it does to 
cut direct on die. 

Do not attempt too much on one punch. Take 
several punches, and cut one detail on each. Before 
Tou harden the punch, hammer it into a piece of 
brass, and take a squeeze. 

The tools, Figs. 1 and 2, are, of course, used 
with a lighter er. A carpenter's: 


will do, but one with a broader face is better. 
The example, Fig. 5, would be very easy with 
punches, and ge cee would be worth saving, 
as they might useful for a very different 


. Drive punches , b, and d very 
lightly ; then go over the whole with the hammer 
or hand-graver, according to the depth required. 
= ee drive punches; file surface of die to get 
rid of the steel that has risen all round, 
and take a squeeze. I have supposed a hole 
drilled in punch 4, with same drill used on d; if 
the punch e is not iong enough, no matter. Sup- 
pose you have filed 5 fine notches, and you find you 
want 7, feel your punch into 4 of the nataka, 
strike gently, and you have gained another, and so 
on; the same applies to g; either one could be used 
as a border of indefinite size. 

One more example: To produce a rose.—Cut a 
punch like a rosebud, drive it in to mark the place, 
then remove enough steel with first or second tool, 
Fig. 1 (with hammer), drive punch again, file sur- 
face, and take a squeeze ; make 3 punches, a, 4, ¢, 
Fig. 6, deep at the outline, and softening to 
nothing close to the rose; drive to mark place, use 
third and fourth tool, Fig. 1, drive again, file and 
squeeze; and now begins a game of see-saw ; by 
driving the loose leaves you have spoilt your rose ; 
never mind, again drive your rose gently, it is 
easily felt into the same place, and so see-saw till 
you produce Fig. 7. The small punches would 

roduce an anemone or something else, with only a 
ew dots in the middle, Fig. 7. 

The way to use the hand-gravers is by laying a 
iece of metal, say, asthick as a shilling, just be- 
ind the tool; elevate the hand, feel the point of the 

tool bite the die, depress your hand, pushing gently 
forward, and you can either take off a chip or 
merely scrape as when finishing. 

If you want to do letters or figures, you must 
buy an alphabet and numerals on separate punches. 
It is a special, and very difficult trade. 

Gamma. 


A NIGHT-LIGHT CLOCK. 


20763.]—In No. 848, p. 370, you illustrated and 
described an ingenious form of night-light clock, 
which had a transparent dial and a small oil-lamp 
within the case. A float, carrying a rack, is placec 
in the oil-cistern, and consequently falls as the oil 
is consumed ; so that if the rack is made to engage | 
with a pinion on a shaft carrying a bent arm, the 
latter will be projected as a shadow on the dial, 
and will indicate the time with sufficient accuracy. 
Happening to look over some early volumes of the 
Mahan ic’s Magazine, I came upon this idea worked 
out in what I think is a better manner, and I take 
the liberty of sending you the inventor’s description, 
as it is possible some of your ingenious readers may 
be glad of the suggestion. The letter bears date, 
Parson Drove, near Wisbeach, May 8, 1824, and | 
is signed John Peck.” I assume that he was the 
inventor, but he does not say so. 
„A are two vessels made of tin, about llin. 


| 


diameter, and the same in depth, communicating at 
the bottom by a small tube. In A burns a floating 
wick; in B, a float balanced over a cone-like rool 
by a small weight hanging on a piece of fine silk. 
The rool should contain several grooves, and vary 
in diameter from a quarter to half an inch. The 
gradual burning of the oil in A will cause the float 
B to fall, thereby turning the rool, which being 
fixed on a wire communicating with the hand, 
through the face, will point the hour of the night. 
It is necessary to adjust the index to the true time 
when the lamp is lighted, and some little attention 
is requisite at first to place the silk in the proper | 
groove on the rool, which acts as a sort of regulator 
to the quick or slow burning of the oil.” 
I do not think there is anything needed in addi- 
tion to that description ; but the rate of fall being 
once found for kerosene, the weight would require 
no shifting, provided the same sized wick were 
always used and about the same sized flame. I 


| each side of the grindstone trough, 


have traced the original engraving ; but nowadays, 
of course, a chimney would be put over the flame, as 
a matter of precaution, though not absolutely 
necessary, and the whole thing might easily be 
made more ornamental in appearance. To me its 
chief merit is that it is another instance of how old 
inventions are resuscitated. I found it while look- 
ing for the Thames Tunnel design praised by Mr. 
Fowler, which was sent to the Mechanic's Magazine 
by Mr. J. Johnson, secretary to the Benevolent 
Institution of Smiths, on Dec. 20, 1823. About that 
date there was a discussion in connection with 
roasted rye as a substitute for coffee—a question 
which has recently been debated as if the use of 
roasted or torrified cereals were a new invention of 
public benefit. Jonathan Oldhead. 


SENSITIVE TELEPHONES. 


[20764.]—I HAVE sometimes noticed that the ordi- 
nary Bell telephone equals almost in loudness the 
trausmitting power of the microphone, but at other 
times the sound transmitted seems very distant. I 
sup this arises from the diaphragm being pre- 
cisely adjusted so that the magnet almost, if not 
quite, touches it, and so for the time being turns it 
into a kind of microphone. I do not know whether 
anyone has attempted to make this remarkable loud- 
sounding result I speak of permanent. How would 
it do to drill out of the north end of the magneta 
small segment of a circle, and insert into it a very 
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small carbon or soft iron ball, the size of a small 
shot, which, when the telephone is fastened up, 
should rest between the concave surface of the seg- 
ment and the diaphragm, touching both? If 
ball was made the right size, it might be suspended 
in the segment below its centre, in which case the 
action of the diaphragm pressing lightlyonit would 
force it slightly auel fa and downwards alter- 
nately. 

If, as I imagine, the microphonic effect mentioned 
asises from actual very slight contact between the 
magnet and the diaphragm, would not this secure 
such effect permanently? 

I inclose diagram. References to sketch :—1, 
magnet; 2, bobbin; 3, 3, diaphragm; 4, ball; 5, 
concave segment. L: B: B: 
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GRINDING CHISELS, &c. 


(20765.JI—Tuz following simple arrangement 
which I have found to answer admirably for 
grinding plane-irons, chisels, &c., may perhaps 
meet the wants of Amateur Carpenter” (letter 
20717). An upright of flat bar-iron is screwed to 
a hole is 
drilled through cach upright at the proper height 
to give the required bevel, and a horizontal zin. 
rod passed through them. <A slabof wood having a 


in. hole bored through its width, which should be 
about that of the plane-iron, is slipped on the rod, 
and to this is cramped the plane-iron, which is thus 
held square, and at an unvarying angle to the 
stone, while at the same time, to prevent uneven 
wear of the stone, a traversing motion can be given 
by shifting the slab along the rod. The angle of 
the bevel can be varied by fixing the plane-irun 
more or less forward on the slab. I should not 
advise using a smaller stone than 20in. A bigger 
one would be better. W. A. S. 
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“A. S. L.'s” HYDRO-DYNAMIC 
PARADOX. 


(20766.]—AxovrT six years ago, I made a similar 
machine to that of A. S. L. s“; it was not suffi- 
aiy loaded on the bellows to work. I found out 
that it required a very great amount of weight, for 
I had placed my fingers in the top bellows, and got 
a very good squeeze when the machine went back- 
wards, which rather startled me, as I had to pull 


F 


＋ 7c. 2 


the machine forward to release my fingers. I broke 
the machine up, and started making one about one- 


fourth its size, which I never finished. In the 
aketch, . 1, the water is forced and sucked from 
A toC. e machine could be used in water, and 


the bellows supplied with air. 

Some fourteen years ago, a machine, Fig. 2, was 
made in the south of London, which was correct in 
theory, but failed in practice, on account of the 
packing used to keep the water-tank tight. The 
machine was a cylinder, with air cells, a. b, c, &c., 
fitted with air-tight partitions; water was in the 
tank g, and packed ath, &c. To keep this packing 
water-tight caused too much friction. 

Little. 


PARADAY’S LAW OF ELECTRO-MAG- 
NETIC INDUCTION — THE GORDON 
DYNAMO. 


[20767.J)—A CORRESPONDENT asks me to explain 
some of my statements about the production of 
currents with reference to Faraday’s law of electro- 
magnetic induction. The reconciliation is simple. 
Let A be tho pole of a magnet, and W W’ a straight 
conductor, placed in the magnetic field. The ends 


of the conductor are joined by a wire, C, which, 
according to hypothesis, is not influenced in any 
way by the magnet. W, W, C form, conse- 
quently, a complete circuit, and it is not difficult 
to sce that lines of force must be added to or 
subtracted from this circuit whenever the wire is 
moved. 

Attention has been recently directed to the 
Gordon dynamo-machine, which is said to be 
capable of lighting 6,000 Swan lamps at a speed of 
200 revolutions per min. At present the machine 
only lights 1,300 lamps; but I have been told that 
the cores of the coils get excessively hot. There is 
nothing new in the machine, save its size, and from 
a cursory observation it would appear to be worse 
than some of its predecessurs. Taking Siemens’ 
alternating-current machine, or a form of that 
machine, with iron cores in the coils, the field- 
magnets are fixed to a cast-iron frame on each 
side of the armature; the coils of the latter, in 
which the current is being constantly reversed, 

between these field-magnets, and the heat 
generated in the coils is consequently carried away 
in passing through the air. In the Gordon dynamo, 
however, the coils in which the current is generated 
are fixed, and the magnets rotate. The former 
have iron cores, which become hot, and which 
being fixed to the frame, have less chance of losing 
their heat. To generate heatin a dynamo indicates 
a loss of power; but it is a loss which is unavoid- 
able. Tu prevent the heat being dissipated is 
serious: it muy be fatal to the working of the 
machine, nnd it is difficult to see how the machine 
is to be kept cool at a higher speed, and with much 
larger currents flowing through it. It is only fair 
to mention that when the mugnets rotate and the 
coils are stationary, as in the Gramme, Gerard, 
and Gordon dynamos, no brushes are required to 
take the current from the coils, the wires bein 
connected simply to their terminals. But wi 


not very easy to take off huge currents of low | every 


r train which runs more than twenty 


passenge 
electromotive force without excessive sparking or miles without stopping, and any passenger who uses 


excessive friction ; at any rate, it will bea sprite da 
of balancing the loss by sparking against t 

culty of keeping the machine cool. 
given is aheuraly arge, but we shall hear more 
about it in the future I have no doubt. E. 
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TOLMAN’S BATTERY WITHOUT 
MANGANESE. 


[20768.]—For the benefit of some of the readers 
of ours I may say that I have made a battery 
upon the plan suggested by Mr. Tolman. 

I bored a ŝin. Tole through a fin. carbon block 
from a Bunsen cell (from top to bottom), in 
which hole I inserted a round zinc rod, fitted with 
a small indiarubber band at both ends, to insulate 
zinc from carbon. I fitted up the battery on the 
4th October last, in a half-pint glass cell, using the 
sal-ammoniac solution, it very creditably 
rung a single-stroke bell at short intervals every 
day since the date named; through a circuit of 
about 15 yards. 

I think that thanks are due to Mr. Tolman for 
furnishing the particulars of his battery, which 
possesses the advantages of being compact, cheap, 
and durable, to say nothing of the favourable 
opinion of Railway Key. 


REVERSING COMMUTATOR 
ELECTRO-MAGNETIC ENGINES. 


(20769.]—I rorwakp an outline sketch, partly in 
section, of a reversing commutator, for a certain 
class of electro-magnetic engine—viz., that class 
which does not admit of being reversed by a simple 
reversal of current; thinking that it may be of 
sufficient interest, as it is new to me. 
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Description.—A spindle, A, tubular for the 
greator Pa of its length, in which fits and slides 
ongitudinally a spindle, B, having near the one end 
a pin, C, at right angles to its axis. The pin C fits 
and slides in a slot cut along the tubular part of A, 
parallel with its axis, and projects to a distance equal 
to the thickness of the side of a tube, D, which fits 
nicely outside the spindle A so as to turn easily on 
it. The length of the tube D is equal to the dis- 
tance between the sides of the frame H, which, as 
will be seen, are bored through to just take the 
spindle A. A spiral slot is cut in the tube J), 
which extends from near the end on one side to 
the same distance from the other end on the 
opposite side, embracing exactly one half the tube 
D. The width of this spiral slot is equal to the 
diameter of the pin C. which projects into it. It 
will now be scen that if the spindle B is, by 
means of the loose button on the end, pushed in or 
drawn cut, its motion acting on D, through the 
pin C, will cause D to describe one half a revolu- 
tion on the spindle A. 

E is a cylinder of any insulating material fitting 
closely on D, and carrying the brass contact rings 
of the usual form of commutator F, 

G are two otherwise loose collars held in place 
on the spindle A by set-screws. Their use will be 
seen at a glance. i 

The commutator is driven from the main shaft of 
the engine by any of the known methods, so as to 
make equal revolutions with it, by attachment to 
the end A of spindle. Jno. C. Clough. 

Auckland, N. Z., October 10th. 


THE PULLMAN-CAR DISASTER—COM- 
MUNICATION BETWEEN PASSEN- 
GERS AND RAILWAY SERVANTS. 


(20770 .]—TnE inquiry into the cause of the 
disaster to a Pullman car near Leeds, which oc- 
curred upon the 29th October, has brought into public 
notice the very dangerous rule which Midland 
engine-drivers have to obey, that when the 
passenger cord communication is used, they are not 
to stop tho train at once ‘if they fail to observe 
anything that really necessitates an immediate 


get ae 

course, many incidents may happen, both in 
and to a train, in which it is most necessary that it 
shall be immediately stopped, and yet there might 
be nothing for the driver to ‘‘ observe.” The Regu- 
lation of Railways Act, 1858, requires the companies 


large surfaces of contact I question whether it is to provide efficient means of communication in 


FOR | 


it without cause is liable to a fine of £5; but, 


diffi- | strange to say, our legislators took for granted that 
The efficiency | when the communication was used the companies 


would stop the trains: they did not, therefore, I 
presume, think it necessary to add a clause to that 
effect. The Leeds disaster has now proved to the 
public that the Act of 1868 is imperfect, and requires 
amendment. 

The cord communication in the present instance 
did work when required ; but still the whole ques- 
tion of communication deserves serious atten- 
tion. 

The cord system is quite inadequate, and it has 
ien happened that when required it would not 
work. 

The cord is usually placed outside the carriages, 
but is only joined together so as to be available for 
signalling on the off or six-feet side of the train. 

hen running round a sharp curve (with the cord 
outaide) it sometimes happens that the tightness 
will cause the whistle to be blown or the bell rung, 
as the case may be. 

I have seen cases in which (when the cord has 
been upon the inner side) it has hung in coe and 
become caught upon lamp-irons, handles, &c. A 
shower of rain when a train is running will some- 
times cause the cord to contract to such an extent 
that a signal is given, and in case of snowstorms or 
sharp frost the cord becomes fust in the rings or 

ulleys. At the recent inquest at Leeds, Inspector 
Loveday, on behalf of the Midland Company, is 
repo in the Leeda Mercury, and other papers, 
to have stated that the present mode (the cord) is 
the best the companics at this time know of.” 


Such a statement as this cannot be allowed to 
pass unchallenged. The fact is, the cord carried 


along the side of the train is the very worst system 
in use, and is not approved by the Board of 
Trade. 

Ihave carefully examined, at various times, 
several means, any one of which would perform all 
that was required. Some of your readers, doubt- 
less, have many opportunities to see the practical 
working of the electric system upon the London, 
Brighton, and South Coast Railway. What more 
perfect communication can any company desire? 

In my letter (page 230), I mentioned that if the 
Pullman car conductor in the recent disaster, had 
only pulled apart, or uncoupled the oe pe of 
the Westinghouse automatic brake, he could have 
stopped the train; but, as these men have no in- 
structions to that offect,’’ they cannot be blamed. 
Guards’ vans are fitted with the pressure gauge 
and valve, so that the guards can apply the brake: 
and every Pullman cur ought to be sumilarly fitted, 
and conductors instructed as to its use in case of 
emergency. If the Leeds accident causes the 
Midland Company's dangerous rule to be abolished, 
it may be the means of preventing still more 
serious accidents. 

Clement E. Strettcn. 

Saxe-Coburg-street, Leicester, Nov. 20th. 


AN EXTRAORDINARY VIOLIN. 


CES FE thanks are due to Captain 
Cuttle” for his notice of a novel violin. I wish 
other friends of ours would do likewise ; but I 
do not rejoice with him in a supposed necessary 
soundpost for the production of tone, for I have 
quite discarded it in my new idea. However, I will 
now show what has been done in times past in the 
way of extraordinary invention. 

Improvements in Violins.—Both sounding-boards 
are made straight, and the outer surface plain. The 
upper board is of hard wood, the lower one of soft 
wood. The lower one is wider in the middle than 
the upper one. They are glued to two ends, com- 
posed of two solid rings made of hard wood. From 
each rim proceed three braces, which unite near the 
middle of the instrument, aud are there connected 
by a steel screw and two brass nuts. By turning 
the screw a pressure is transmitted from the centre 
through the braces to the rims, and the requisite 
strain given to the sounding-boards. One of the 
middle braccs is made out of one piece of wood with 
the neck, for the p ee of giving more strength to 
the neck. On cach board are glued a circular piece 
of wood, with its edges flattened in order to give 
more stiffness and elasticity tothe middle of the 
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sounding-board, and a wooden rib usually some- 
what diagonally across the board. An oritice is cut 
inthe upper board, and one leg of the bride de- 
scends through it to the lower beant or a trpod, 
standing on the mb of the lower boar and clued 
thereto, ascends through the ortice without touch- 
ing the upper baant. Oue tect of the bride msts 
on the tripod, the other on the upper board. The 
nut on which the stings mst is made witha flit 
projection on which the strings bear, and which 


termunates the vibritiens berore the stones mach 
the grooves, ‘There is a similar projection on the 
bridge. The tuil-picce or string-holuer is fixed to 


the mstrument bya seww, wliich pises through 
its further end and through the upper boanl inte 
the middle bu. The other end rests upon two 
props, which rise up from the other braces and pass 
through orimees iu the upper bxd. A wrw de- 
uchug through the string-holder and an orifice in 
the al into the middle brice secures it to the 
Props. The soundug-baints may be striined by 
substitatl ng for the seww and nuts oblique braces 
faoi to the sounding-boarls and rims 

No doubt this invention was the moult of a life- 
time of thought, always batting aginst the stupid 
eondigons imposed by the soundpest, and I wil! 
add, a curved form. Suil, my friends, if you will 
moon knocking Wur heads agunst this post, I can 
dulv pity and aduure. 

With respect to a curved form, Would it vibrate 
as easuy and complete as a stmight form’ would 
beat glassy iron. West Nop because the middle is 
eut at hue with the teetuve-fome, and the more it 
is termed out bv a Sumipast tho more it willabsort 
or væ the fone and rob the sides that should react 
on the maddie. The only advantage that accrues 
trom the curve sh pe is where the curves can be 


Hake to fonu A ele, tu which cise a continuous 
line wewld msu, and the some eect as witha 
Sher She Hne, as m a RI, which Waun. ls as Well 


when Buttened into a gong or strightencd as a 
bar, er tense 8 string. A round Telia is ne 
p able, sou has levn elongated, ikec Cuttle’s 
walnut: and theu mes the pest, 5 must 
r the vri raters, although das Wes inal to move the 
Wiemer the mht wav. Put with a tat surface, 
as om the Rew viun, we nyume neither back nor 
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Dur det. Fiddler. 
THE LINK-XOTION. 

2. — In rei to A. J. Smith's letter . 
who asks how the Nets 7 = % — ri and tan. 
DOO = q eer are obsained, I men- 
tenet} im my kter Ns sae them wus ano ther 
class of curves which 1 keg s . sed were surple- 


mentary to these metered to. “Tp mV endeaveur to 
rence a mmg want of ontinuty between the 
two classes. I have found that they wer doth parti- 
CULT cases OF A more en rel on. and this re- 
lancom bas kd m wne imetant msults in the 


theory of the ouk-motiom. du fact. there ia rote 
af curves, all ef wiih bave pertions ef their 


trauvhes, ere or e actualy emeent with 
tàs tan wuta Pre det to-exy Aut dis ra- 
pan Vv wel. Itir the 1 . uA poets for 
to res 1 have tnei to put 


van 
wa 


‘ts l have armved at. 
t. mouts iu a form 8 ef wathemaha 
fortune. 

Tan now prevarre; at rr Neal chart, which | 


Si ew 2h Neuer ee. 3 n 
tao es cf curves tisa e ore gmwup dawn 
21. 1 . V.: HX fo the auas ani thowec: 
the c 85 o Shes c ( c a aaae 
to the oars 
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> LOOPED FIGURES RY MEANS CF 
GEARING.” 
.. Tn letter of F. W NV.“ WWW we 


Tut menare, not beennso it sulet Santiates ate 
supp rsa what I have written, but are be Pes 
wane to the fore asa really inte rost ON D e Teo 
upon this oarticular claas of lathe appe TER Z 
ao deserves our thanks for his sinte = eae 
method of working out the lowu S 
metneaiiv. ‘This ! could net have Sore, am er ai 
without aome clue to the motis NTE r wert 
cal feed of the tool on settiog f ste ate 
the centre. Some nurse N a ois. Se 
pet below level of surs ovr te te 
behind or beyond event bie os oot Linc: 
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was used a tangent-screw, which causes the eccentric 
dise to revolve upon its axis so as to alter the direc- 
tion of the eccentricity. ‘There was also a feed- 
motion, Which reduced or increased the eccentricity. 
I hardly know if these are come-at-able with 
pencil and compasses, but they complicate the de- 
signs still further, and render them almost illimit— 
able in variety. I will now lend the blocks to any 
other reader who may wish to see them. 
O. J. L. 


“J. Ls” ARTICLE ON LATHE 
PLANERS. 


POTTS] — Tar there was anything “ unpar- 
liainentary ” or “discourteous’’ in my letter I 
am unable to see, unless it be so to point out in- 
consistency on the one hand. aa what I conceive 
to be crude. ill-digested, misleading suggestions on 
the other: and that I thought it would have been 
kinder, as well as the more open course, to have re- 
termed to the letter and illustration of F. W. G.,“ 
Which were freely contributed bv him, as the result 
net of untried theory. but actual practice. 

If my hatred of “shoddy and padding” has 
shown itself in my plain English. pray let “J. L.” 
net think it is any personal feeling makes me try 
to expuse errur or «żamm whenever I see it. 

Iam sure “J. L.“ does not desire to act asa 
blind guide” or lead anyone into a ditch.” 
Mauy who have net vet learned to walk, follow him 
asa Ale le Ager. Let me now ask him- if after his ' 
lust he will deim to netice anything I write Does | 
he Steil boig that the directions piven by him may 
be se'u and i- c. followed by an amateur 
who wishes to add a planing attachment to his 
lathe: Ard were wv ren narks nargo ed fur? 

As he says he nds away his pe of E. M., I| 
shall mpeat my objections, which he made no at- 
tene: ta answer. 


1 ake eJ. Ls 


* second plan first, as it is the 


My amplifier doubles the magnification of the 
objective, and this without injuring its definition. 
This simple accessory would place at the disposal 
of the student a double range of powers, and at a 
trifling cost. 

Astudent's microscope fitted with, as is generally 
the case, a lin. and a tin. objective, would, by the 
addition of an amplifier, be equivale nt to one with 

objectives of lin., Iin., zin., and w. in. focus, and 
this at an extra cost not excecding a guinea, whilst 
the same increase in powers obtained by adding a 
lin. and lin. objective would cost at least four and 
a half guineas. One modification I would suggest 
—viz., that instead of the amplifier being screwed 
into the draw-tube, as is usually done, it should be 
fitted in a box. and made to slip i in and out of the 
microscope tube, like the prism in the Wenham 
binocular. A. E. Davies. 


REPLIES TO QUERIES. 


— — 


„%% In their ee Correspondents are re- 
sper? fill n requested to nention, in cach instance, the 
titie and number of the query asied. 
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15768.) —L. and N. W. Engines. — The num- 
bers of Atlas. Wore, Councilor, Ae, are—Atlus, 
2150: Councillor, gol: Wyre. lies: ard Elwy. 
until lately, was 1107. The dates of Atlas. New- 
ton. &c., are—Atlas, Nov., 74. Newton, Abril. . 


Hecate, Oct., Hl. Kestrel. Mav. 7. Meira and 
Centaur are both Ide. Mastodon, Mav, 77% Pe- 


easus (482°, Nov., 80. Caractaeus and Commodore 
about Iss), Tubal, Aug.. “4. Delamere ard Cath- 
ness about IN’. The ‘tollowing are the sheds of 
Atlas. Alaric, Pegasus. &c.— 21500 Atlas, shed 10: 
% Alane, 482 Pemens and q Sir Alexander 


one he mast stron Iw recommends: the greater part i Cockburn. S: 42 7 7 Caractacus, and 475 Comimiore, 
or T article R. W. reference to it, because itisthe 15: 76 Herabi and 0 Per-. i2: 79 Die- 

which, as deserted and illustrated, has least wick. 28; uu Hariwicke. and 415 Zrna, 27: 927 
as te sud in its favour, if the drawing. Fig. 2. | Latona, was 3 the list ime I saw her: 83 Lang- 


n. 1. is tobe wmmnled as anything mow than a 
Taber sketch. Tis will perbare admit werk din. by 
. Which is very small indeed: but the greater 
length which can be Flaned may be supp- Sd tc 
make up fer this But dees “J. L.” dunk it will 
repay an amateur fer the troutle and time stent in 
tet. ug up such a small, inmsignifeant, ani f. r most 
Pure s us * Auer. Wien fer a small additonal 
Wst—prtabiy less when all was counted up—he 
eud have a well-properticned set of c 
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which would be easier put temether. II the bees 
cust m wv Free are intended to take the rest, 
N Pe. yieee „e. as seems intended. 
I Ax the amateur in questica wouli fad to makea 
mi in fact it ued net te done by anyone w as to 


FFF E: cn to 38 
bol. as shown. weed ret. I am aid, be satis 
ractory either, excert done brane eran er, aad Tat 
is noterte f Are. Fixing rack ari 1 t.. 
Would tmuble the suppesed tro: and then Vest 
be rememte mi - Patterns 


must be made fer 
aul. æ that I ekt: e rem for saving. 

It may have eng ummas cate cn my part to 
bave suf ed tar J. L. would have ‘ban 


prerai to have muwi” F. W. Gos rer. 
Wirten as it Was at a time when he was dawei 


the sublevt cf eum nens sutatis rrr amateur 
Eigen He ars be Ga net. O that Kress tre 
Bet d ke rr. it, a reference tk 


Ww inst bic leer wel Writes cot Ihis form ol pie 
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J. L. zor fis own plan. m whi Ea m bir 


a vermy Small surma for the Bead to lear ca te 
Lathe- whee Lg. 1 Tt Ee 3 the We 0 vi — 
Nerv. 18. Fredk. Carre. 
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the rst tims I saw her. 


dale, was stationed at Nuneaton (tran ho of shai s 
and was o the ist Ome 
‘saw her: v7S Mammoth, Nuneaton; I Mune 
borough was lu ror a loag time, Lat is now 15.— 
PROMEIHEUS. 

[47 tu. "Repairing Mirrors. —I ext 3 short 
reply to this quury Ki h Was EL in the LUR- 
ter for Spr 1. and in the i a Wins ixe Mr. 
Holmes stated that 5 ior SS eo 
be repaired in that way. [noted tha: Xr. E. uas 

gi ror Jive ay other — a: azi l asi Saad 


his Lime ane imp.tent evusiin yp. T» cf areri- 
Bent question put by an ther armo iiL who 
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remove the 5 and screw the mouthpiece 
on to telephone. You have sufficient wire on the 
bobbins, and you must not use a Leclanché at all 
in the circuit. Let me know how you succeed.— 
W. J. LANCASTER. 


17900.]— To Mr. Lancaster. Assuming that 

you do have indications with your present storm- 
glass, then I will tell you all I ever found them 
good for. First, then, I found that when the wind 
was, or was about to blow from the N.W., N., or 
E., the precipitate would crystallise, and would 
invariably adhere more to the side from which the 
wind was, or would be blowing. On the other 
hand, when the wind blew from an opposite direc- 
tion, the precipitate became flocculent, and in warm 
weather fell to the bottom of the glass, and in 
colder weather spread more or less through- 
out the mixture. On the approach of rain, 
small stars or crystals in 8 sion were, 
five times out of ten, noticeable; but as to 
other indications, I never found any reliable. 
The only way to make such an instrument reliable 
is to watch it attentively for months, and make 
notes of every change, aud then make further 
notes of the weather following.— W. J. LAx- 
CASTER. 

(47921.])—_Magic-Lantern.—To Mr. Lancas- 
TER.—About the best? achromatic front you can 
make would be the following :—Flint (ordi ) 
2łin. diameter, ö by 18, crown 5 by ö, cemented ; 
fiint (ordinary) 13in. diameter, 2} by 6, crown 23 
by 24, cemented. These lenses should be mounted 
Ain. apart, their convex surfaces being towards 
condensers, then in a sliding tube to move between 
lin. and 4 in. from anterior surface of small lens, 
have a concave 36 by 36; this will form a sort of 
enlarging and diminishing lens in one. By movin 
towards the combination the image will be reduced, 
nnd by moving outside the focus of the combination 
the image will be enlarged.—W. J. LANCASTER. 


48043.]—Chemical Black.—The metal requires 

to be very clean, but not necessarily bright; it re- 
uires no preparation. Apply the varnish hot. If 
it sets on the metal, it requires more turpentine 
added. If properly done a very thin layer of 
sulphur will show on the surface; allow the tur- 
pentine to evaporate, and hold the work over, but 
not into, the gas or spirit flame, the object being to 
prevent the work getting smoked.—AULD REEKIE. 


48132.]—Bacteria in Beer.—Kindly allow me 
a few words on this subject for the present, in 
reply to Mr. Heron, p. 256. Mr. Heron is mislead- 
ing in stating that I have seen the yeast-cells de- 
ve oping oe 5 i eth that I had seen, and 
can at any time show, the di ted protoplasm 
escape from the cells as bacteria cand the dovelop: 
ment of linear bacteria, first into spherical micro- 
cocci, and after, in a suitable medium, into torula, 
is beyond the powers of human observation, but, to 
the Unbiased mind, within the power of reason. In 
55 e statements of facts as 
lura ders or mistakes, Mr. Heron is studiously in- 
sultamg. We have not, I believe, reached finality 
in b2 ological research, and the value of truth is in- 
here ant m truth itself, and not in him who utters it. 
Till Ar. Heron can bring forward facts to refute 
those I have given, I will not notice him further.— 
W. a. THONS. 


4©-3135.]—To Mr. Lancaster. The drawing of 
indic —2fors on p. 211 will no doubt have given you 
the information you required; but you will have to 
use @lectro-magnets in place of bobbins only. A 
single electro-magnet, with an oscillating magnet 
sus ded on a point at its centre, will work well 
and will not require any delicate adjustment. The 
bar is 80 hung that one of its poles can be attracted 
or repelled by the electro-magnet, so that there is 
no necessity to have a cord to pull the indicator 
back. If you have not made yours as yet, I shall 
bo pleased to give you a drawing of a simpler form 
than the one on p. 211.—W. J. LANCASTER. 


[48160.]—Hood for Camera.—To Mr. Lax- 
CASTER .—I have much pleasure in sending drawing 
of my Sompound focusser. The brass tube or body 
is In diameter, and lin. deep ; at the top, there 
is a thread into which 
screws another tube, con- 
taining two lenses, each 
ljin. diameter, and 23in. 
focus, mounted with their 
surfaces gin. apart, and 
having a diaphragm be- 
tween the two zin. dia- 
meter. You will see in a 
moment that the bottom of 
tube being placed against 
the ground-glass forms 
really a dark chamber, and 
B you can easily move it over the ground-glass 
ou can obtain an accurate focus without a dark 
loth ; the thread on the tube is for the adjustment 
t first tO suit your own vision. Any further in- 
‘ormatiom with pleasure.— W. J. LANCASTER. 
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East Kent Goldings are at £35 per cwt. Gentian, 


55 _|—Substitute for Hops.—No wonder 
C. A.” wants to find a substitute for hops, as 


camomile, quassia, and other bitter substances are 

rhaps considered substitutes. The report of the 

rman Brewers’ Association on hop substitutes 
was: Hop substitutes do exist, but their use is 
not to be recommended.’’ For further information 
I must, like ‘‘ Essar,” recommend J. C. A.“ to 
consult the Brewers’ Journal, where he will find 
hop substitutes advertised. I may say that I would 
not risk a brewing of beer by using any of the 
above.—W. L. 


[48165.]—Valve-Trumpet. —If ‘‘Clarini’’ is 
already a cornet-player, he will no doubt be quite 
at home with the valve-trumpet in the time he 
specifies, as far as the fingering is concerned. A 

ter difficulty will be found in the uncertainty 
in production of the notes desired, which requires 
considerable prac 
will find it always a satisfactory substitute for the 
cornet ; the latter instrument being more suitable 
for rapid es, dance-music, &c. Tho produc- 
tion of a good tone depends very much on the 
ossession of a muscular lip well under control. 
But all valve-trumpets, as far as my experience 
goes, are harder to blow, and inferior in tone and 
correctness of intonation to the e 
which is, however, of course much more difficult to 
master. Cox. 

[48180.]—Wood-splitting Machine (U. d.) — 
If this querist lives near Bradford, and will visit 
the exhibition now being held there, he will see a 
machine at work. The action is, as he says, very 
like a mortising machine. The blocks of wood are 
fed in at one end, the knife or knives descend, and 
the split wood falls down a shoot behind to the 
bundling machine. If the querist will advertise his 
address, I will send him the name of the firm 
making the machines.—W. L. 


e E TOR of 5 
left off on page 188 with cog ready for driving 
will now proceed with fllling the wheel. The cog 
should be driven firmly, care being taken, however 
not to split mortise. Strike gently at first, and if 
you think they are too tight, drive out and pare 
all the touching parts, the great object being to 
et them to touch all over. After they are all 
iven home, wedge up tightly, and you are ready 
for turning up. For this part you will require the 
assistance of an obliging friend to turn the crank- 
handle, which you can fix on the shaft. See that 
your traces are firm, and place a plank across them 
or a rest. Get your friend to drive up pretty 
smart, and turn down the sides to the required 
breadth ; now fix your cog-rake, Fig. 1, to describe 
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the outside eircle, and then the centre of cog or 
pitch-line. Set dividers as near required pitch as 
possible, and starting from the centre of a cog on 
the pitch-line, go round them all very lightly. If 
you have caught the exact thing the point of 
dividers should drop exactly into starting mark; 
but as this will not likely 53 the first trial, you 
must just shift dividers the least thing out or in as 
required until you are right. This settled, go round 

in, marking every cog firmly. Now set off 
dividers toa quarter more than the pitch, which 
would in this case be 14. Starting again on one of 
your marks, describe the segment of circle on the 
next cog, as shown, Fig. 2. Then turn up face of 
cogs to the outside circle, and square over your 
draughts. All that remains to be done now 1s to 
pare accurately to the circle from the outside to the 
pitch line, and from there to the face of wheel 
square down. The chisel I commonly used for 
paring was lin. broad and about 6in. long. The 


difference in pitching a bevel-wheel is that, instead 
of squaring your draughts ou draw them 
from the centre as in Fig. 3. ope that this 
rough outline will give you an idea of the process of 
cogging. Any other information of the same kind 
would be willingly given by— Mack. 

[48213.]—Leclanche Cells.—Yourold materials 
are in all probability no use at all: at any rate, it is 
wise economy to use fresh ones. Apparently, you 
want what is known as the lomerated cell. It 
was described in No. 803. The ‘carbons’? are 
made up of carbon-plate, crushed carbon, and 
manganese, cemented together with rosin under 
pressure.—E. G. M. 


48217. Blower. — This query was answered in 
a back volume, and in some recent back numbers.— 


tice to conquer. T do not think he T. P 


[48218.]—Varnish.—Add some boiled oil toit.— 
PAINTER. 


[48220.] — Binocular Field-Glass. — Most 
likely a chemical stain. With best glue and skilful 
fingers. Twelve lenses” should mean what it 
says; but as to lines, the line is the twelfth of an 
inch.—J. B. C. 


[48227.]—Automatic Lift Valve. Have you 
tried asbestos washers? Are now made in a variety 
of sizes; and, without knowing exactly what is 
wanted, I should think something of this kind would 
suit.— Essar 

[48233.]—Bisulphide Prism. — It has been 
stated several times that gue is best thing ; but see 
p. 22, Vol. XXXIII., as directions are there given 
in full. Nux. Don. 


[48233.]—To Mr. Lancaster.— Lou can, of 
course, use a bisulphide prism ; but I should recom- 
mend a dense flint one in preference. You gain in 
every way by the use of the flint against the Sottle, 
I shall be pleased to Fl any further information 
you may require.—W, J. LANCASTER. 

[48238.]—Setting Slide-Valve.—“ Learner ’’ 
would find this subject explained in back numbers ; 
but as he only wants to know how to set the ex- 
pansion, it ought to be marked on the rod or 
whatever is provided for altering the expansion- 
valve. The only way is to take off the cover and 
mark the position, if not done.—DurHam. 


[48272.I— Magnesium Lamp.—To Mr. Lan- 
CASTER.—I send herewith a drawing of my lamp. 


The body of the lamp is made out of silver 
rolled on copper, and from top to bottom is part of 
a paraboloid. You can cut a template out, first, 
by describing an ellipse, letting the point, to which 
the magnesium wire is to be attached, be one of the 
foci; then bend the metal on a block made to the 
template, and well hammer it until the whole sur- 
face istrue. Then it must be burnished all over 
the inner surface until it forms a perfect reflecting 
surface. A small spring clip is to be fastened into 
the top, and then, to use it, coil 6in. of magnesium 
wire round a thin penholder, stretch it out intoa 
spiral form, and light the bottom. The lamp should 
be held about 3ft. from sitter, and moved about, so 
as to obtain good modelling. The lamp works ex- 
ceedingly well, and each picture costs less than }d. 
for wire. I shall be pleased to send a carte of 
myself, taken by my lamp, to anyone who is inter- 
ested in fireside photograghy.—W. J. LANCASTER. 

[48273.]— Lighting Gas by Electricity.— 
Have a little coil of platinum wire over each burner 
and copper leads to studs where you can hitch on a 
battery. Cost would be considerable. — LAMP- 
LIGHTER. 


[48301.] — Gas Consumption. — Not havin 
seen a satisfactory reply to this question, I woul 
advise G. Fryer (also Nun. Dor.’’) to procure a 
good acrorheometer, connect it to his gas sup- 

ly, and put on (say) a Bray’s No. 4 burner; 
ee 15 tap, 80 ge the tight the ent pra 
t. per hour passing. Now light the gas, and ina 
very short time he will find the indication only 44 ft. 
(or less); After this let him blow out the light, 
and the indication will again rise to 4ft. This, to 
my mind, is very conclusive.—REKSAT. 

[48314.]—Electric Pendulum.—To Mr. LAN- 
CASTER.—I cannot possibly answer queries through 
the post. Iam willing to do my utmost for the 


a 
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readers of the Mrcwanic, but I can only do it 
through the Mecnanic. I do not refer to business 
questions at all, but to queries. I take a pleasure 
in answering in the pages of ‘‘Ours.”’ Of late I 
have been so yery busy that I have been unable to 
keep up my correspondence ; this I regret much 
more than those to whom I desire to be of use ; but 
I must here say thut I have received several letters 
of an indignant type, and it is evident from the 
contents of several of these that the writers consider 
I am a paid correspondent of Ours.” This I 
need hardly say is a totally wrong idea: I have 
never had or asked for one farthing compensation 
from the proprictors of the ENGLIsH MECHANIC, and 
don’t want it; and although I am continually re- 
oeiving offers from all sorts of papers, I am, as 
I have been in the past, desirous of helping on the 
good work of the MECHANIC, and all my leisure time, 
which is precious little, shall be devoted to the 
pages of Ours.” Having said so much, I do not 
wish to include T. J. OC.“ in the batch of in- 
dignants, and I shall be only too pleased to give 
him all the instructions he needs if he will send the 

iculars I asked for to Ours”’ at once.— W. J. 

‘COASTER. 


Pe hate, —Bread.—I cannot describe the chemi- 
process of breadmaking. The ferment is put 
away in tubs and allowed to rise and fall; it is then 
made into a sponge by mixing more liquor (water) a 
required heat, and strained into the trough and mixed 
with flour; then it is banked up, allowed to rise and 
fall twice, more liquor is added with salt to break up 
the sponge into a batter, then made into dough, 
which rises and will not fall again, so that it has to 
be moulded and put in the oven to bake. But 
the effects you speak of are dependent on the yeast 
you use, as different kinds do not work alike. This 
process is with brewer's yeast or barm, which 
requires time and great attention; for instance, if 
the sponge is disturbed, falls and rises again, then 
taken for use it will cause bread to have a dry 
crust and small ; the sume if the liquor is used too 
cold. It entirely depends on the yeast, as other 
mixtures will work in the same manner, though tho 
salt that is used is of t importance, as too much will 
bind the dough, and too little will allow it to work 
at random, or what is termed rugged. I hope this 
will be of use.—J. G. 


„ Printing on Opal or China. 
— he fo area is a good formula for collodio- 
chloride, and J expect the same would answer 
al well with gelatine :—Plain collodion, 20z;. 
This should be mixed with an excess of ether, say 
3 parts to 1 of alcohol, and should also be some- 
what thicker thau usual to allow for the subse- 
quent dilution. Nitrate of silver, 30gr.; dissolve 
in half a drachm of water, and add alcohol ldr., 
employing heat if necessary to effect solution; then 
pour gradual into the collodion with constant 
stirring or shaking. Next dissolve 8gr. of chloride 
of strontium in ldr. of alcohol, and add to the 
collodion in a similar manner. Lastly, add 4gr. of 
citric acid diss olvod in half a drachm or so of alcohol, 
and in about a quarter of an hour the mixture will 
be ready for use. Avy of the usual formulm for 
paper prints will do for toning, the acetate being 
perhaps the most generally useful and reliable. If 
you understand the ordinary process of colourin 
and tiring pore lain, and know what colours will 
stand the fire, I should think you would experience 
little difficulty in colouring upon a photographic 
basis ; but this is a matter in which I have had no 
personal experience, and am not aware that any 
reliable directions have ever been published.—W. 
ROBINSON, JUNR. 


48364.]—Toning Lantern Transparencies. 
—To Mr. LANCASTER.— Lou vught to be able to 
toue with chloride of gold. You can mix the gold, 
if you like, with the hypo. in the proportion of one 
grain of gold to joz. of hypo. solution; then leave in 


until of a nice tone, or you can tone with platinum- | 


chloride instead of gold-chloride ; but whichever 
way you attempt you must gain experience before 
you will be able to get a good tone.—W. J. Lan- 
CASTER. 


1 — Induction Coil.—To Mr. LANCASTER. 
— You will decompose more water with the battery- 
current aione thau by using the induced current 
from au induction-coil. A couple of quart Bun- 
sen cells will decompose a good quantity of water 
in five or six hours. Let me know if you wish to 
do anything out of the ordinary experimental way, 
und I will do my best to help you.—W. J. Lax- 
CASTER. 


[48129.]--Garden Bed.—*‘Jack of all Trades 
is so Vague iu his answer to my query that I cannot 
make it out. F. O'D. Hoare gives me the way to 
construct an ellipse whose semi-arcs are those of the 
given ellipse, plus 2ft. But I am told on high 
authority, that if one outline of a garden path is 
elliptical and the path is of xnuifurnm width, the other 
outline is vot elliptical. So it would appear that 
F. O’D. Hoare’s solution is only approximate, but 
not eeurate. I wanted the puth to be uniformly 
wide. JAN. 


{48444.]—Lamp-light Photography. — Lou 
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should have some arrangement for diffusing the 
light, such as a piece of fine ground-giass or tissue- 
paper placed in front of the lamp; or, what is more 
requently done in artificial-light arrangements, 
the lamp might be placed within the focus of a 
large concave reflector. The light should be placed 
pretty well up in front and somewhat to one side 
of the sitter, asa general rule, though this is a 
point which requires the exercise of some artistic 
taste and skill, just as in lighting and posing in 
daylight. Deep shadows muy be modified by the 
judicious use of white reflectors to throw back the 
ight upon the sitter.—W. ROBINSON, JUN. 


5 — Enlargements. — A piece of fine 
porin E ass or tissue-paper placed before the 
p would probably remedy the defect complained 
of—at the expense, however, of an increased ex- 
posure ; but to enlarge properly by artificial light, 
you should have an arrangement of lenses similar 
to a magic-lantern.—W. ROBINSON, JUN. 


0 —Metropolitan Railway Engines. 
—To E. E. R. Trarman.— E. W.,“ in his reply 
last week, stated that the L. and N. W. 
tft. zin. tank engines are numbered above 
2000. There are 21 above 2000, and eight below, 
of which three are stationed at No. 2 shed, 
Willesden ; thirteen at Walsall, 9; eight at Bir- 
mingham, 10; one at Crewe, 15; and two at 
Manchester, 16. I will send a sketch of one of 
these handsome engines, if it would interest any 
correspondent. Nos. 102, 119, 207, 208, and 227, 
are the new goods wing-tank engines, stationed at 
Birmingham, designed by Mr.. Webbe, for local 
goods traffic; of the same class, 241—247, and 602 
are stationed at Walsall.—PROMETHUS. 


. Ry. Locos.—With regard to the 
L. N. W. R. tanks working over the Met. Ry., all the 
outside-cylinder bogies that I have seen are fitted 
with two spring-balance valves on dome, in same 
way as the locos. of the Met. and District Cos., and 
not with Ramsbottom valves, as stated by “E.W.” 
They are numbered 2055-2070. A driver told me 
that they were built by Beyer, Peacock, and Co., 
which seems probable, from their stong resemblance 
to Mct. Co.’s engines made by that firm. They 
have, however, the L.N.W.R. standard pattern 
numbcr-plate— und with yellow or bright 
brass figures, and“ L. and N. W. R. Co.,“ * Crewe 
Works.” 228 and 361, two of Mr. Webb’s 8-wheel 
radial tanks, also work over the Outer Circle. All 
these classes have No. 2 shed No., which is Willesden, 
Ithink. It would be interesting if details of the work 
done by the new compound express loco., No. 66, 
‘*Experiment,’’ were given. The date is Jan., 1882, 
and shed No. 15 (Crewe). In 1 the engine 
resembles the“ Precedents,” the chief differences 
being the small outside high-pressure cylinders, and 
the fact that the leading-wheel is directly under 
the smoke-box and covered by a splusher.—T11TEs- 
WORTH. 


55535 Boat—Yawl.—I am much 
obliged to Robinson Crusoe ” for his information 
(48451), and send him the further information he 
requires. The term ‘yaw! ”’ is used here for a boat 
shurp at both stem and stern. She is 25ft. keel, 
Gft. kin. beam, aud 2ft. 9in. deep, and is considered 
will be a good sea-boat for use on the open sea. 
I shall feel much obliged for information as to the 
best mode of rigging her, with full particulars.— 
S. 8. 


48490.] Bell Indicator. To Mr. LANCASTER. 
— Will you be good enough to refer to my answer 
No. 48135 in present issue? If insufficiently 
auswered to meet your requirements, I shull be very 
pleased to send working drawings of the plan I have 
found most satisfactory. —W. J. LANCASTER. 


[48491 3 —Magnesium Lamp.—By referring to 
No. 48272 in present issue I think you will find all 
that you require. If not, I shall be pleased to give 
you the further information you require. I forgot 
to mention in 48272 what would be apparent— 
viz., that as the wire burns up the light is all the 
time in the focus of the lamp. This is the principal 
feature in my lamp, and is really the point that 
has foiled so many experimenters in this direction. 
—W. J. LANCASTER. 


[48491.]—Micro-photography.—Having accu- 
rately focussed the object to the size required, ex- 
pose a sensitive plate on the slant, with the line of 
sharpest visual definition passing as nearly as pos- 
sible through the centre. Then, after development 
place the plate carefully in the same position, and 
measure the distance between the line of visual 
definition and the line of actinic definition, as shown 
on the plate.— W. ROBINSON, JUN. 


[4849+.]—Micro-photography.—I have used 
the following method for finding the actinic focus 
of my objectives. I placea slide on the stage, of 
some object with details which can be accurately 
focussed, aud which have no depth, if one can 
use the expression. A longitudinal section of coui- 
ferous wood, showing the dotted cells, acts well for 
low powers. The slide is tilted by means of a wedge 
between it and the stage, so that the bottom is fin. 
or so higher than the top. This is then focussed on 
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the screen. It will be found, of course, that when 
one part is in focus, the rest is out of focus ; focus 
some dots near the top of the screen; expose a 
plate. When developed, this will be found, unless 
the two foci coincide, to show the dots focussed for, 
out of focus, but other dots nearer the middle of 
the plate, sharp) defined. Note some very sharply 
in focus, and then move the screen inwards, or move 
the fine adjustment if you intend to use that as 
your register, until the same dots appear sharp on 
the und-glass. Note the distance, which is 
that between the foci. You can then verify this by 
exposing another 9 8 with the object flut on the 
stage, and if the dots focussed for most accurately 
have not the same sharpness on the plate, the pro- 
cess of focussing can gone through again with 
reference to any other dots which’ may happen to 
be in focus on the plate. This method, I believe, is 
as correct a one ascould be found, and avoids the 
hit-or-miss uncertainty of exposing plate after plate 
until the focus happeus to be right. I have not yet 
used this method for an objective of higher power 
than 4-10th in., but unless your jin. works very 
close indeed, I do not see why it should not be 
available for it. I intend to try it for a l-oth in. 
shortly. — DENSITY. 
[48497.]—Plating Brass.—I would take it as a 
favour if A. Hughes would tell me how to silver- 
late things without either heut or a battery? 
ILLIAM Born. 


[48504.]—Roman-Candle Stars.—You are not 
likely to succced with your stars. I should imagine 
your formula was taken from some book—a source 
not to be depended upon for practical pyrotechny. 
Follow faithfully whatI shall tell you, and you shall 
make stars thut will do credit to a professional. 
No. 1, Bright Stars.—Saltpetre, 4oz.; sulphur, 
lłoz. ; meal- powder, lioz. ; regulus antimony, loz. 
No 2.—Sultpetre, 4oz.; black sulphide antimony, 
130z.; sulphur, 202. ; meal-powder, 2oz. Each 
formula will give good results, but the first is the 
most brilliant. Muke into a paste with starch of 
ordinary consistence, or gum-solution may be used. 
Gum-arabic loz., water 100z. The most expe- 
ditious way of forming stars is to pump them, a 
description of which 1 shall be glad to give at any 
time; but if this method is not adopted, the stars 
must be formed of the sume shape—viz., cylindrical, 
about gin. long, and to fit the bore easily. Green 
Stars.— Barium nitrate, 50;.; sulphur, 140z. ; potas- 
sium chlorate, 2oz.; mercurous chloride, loz. ; 
charcoal, 60gr.; shellac, powdered, 120gr. Rich 
Crimsonu.—Strontia nitrate, l0oz.; sulphur, 302z.; 
potass. chlorate, 3!0z.: mercurous chloride, 1402. 
charcoal, 12Ugr.; shellac, powdered, oz. 1€80 
last two must bo moistened with a solution of 
shellac in naphtha, or methylated spirit, strength, 
loz. shellac to l0oz. of spirit. The sulphur em- 
ployed should be quite free from sulphurous acid: 
otherwise you will have a serious accident when 
least expected. All coloured tires should be made 
with washed sulphur, for if made without this pre- 
caution, spontaneous ignition will certainly follow, 
and in this alone, perhaps, we can now trace the 
cause of many serious fires. In my own experi- 
ence I have known most alumiug occurrences 
through ignorance of this most important precau- 
tion. To wash sulphur proceed iu this manner— 
Place the sulphur in a deep pan and add sufficient 
boiling-water to form a paste; uix up well with 
your hands, breaking all the caked pieces, which 
you will always find in powdered sulphur, and then 
pour on plenty of boiling-water, allow it to settle, 
pour the water off, and repeat the washing with 
throe or four changes of water. Iu the last wash- 
ing-water place a handful of washing-suda, drain 
on calico, and pour some more water over to froe it 
from soda; and finally spread out to dry. When 
large quantities of sulphur are washed it is best to 
press it all through a hair-sieve after itis mixed 
with the first water. This separates all the caked 
pieces at once, and you are then sure that all is 
thoroughly washed. For bright stars, or any com- 
position in which chlorate of potussinm does not 
torm a part, the common sulphur of the shops, 
unwashed, is quite safe, and may be used without 
apprehension.—J. S. ROCHARD. 


18507.]—Sky-Rockets.— Why, does Mr. Bell 
object to clay- stopped rockets? Has he ever tried 
them’? I have, and never use anything else up to 
ljin. in diameter. They are recommended by 
t Practicus,’? whom he quotes, but in a work long 
subsequent to the articles in the Buy's Magazine. 
This book (which I have already recommended) is 

ublished by Messrs. Bailey and Son, Wolver- 
9 ton, and contains no rubbish, as 1 can testify. 
. F. E. 


[48507 .] —Sky-Rockets.— Rockets. of whatever 
size must be choked, aud there is no inner case. 
Your compo is useless. Try the following : but if 
you require greater altitude, I will give you a 
formula of my own:—Saltpetre, Ib. ; charcoal, 
zb.; sulphur, 41b. You will require au iron 
spindle, aud two wooden drifts, anda mallet: this 
will be quite sufficient for a beginner. The follow- 
ing drawings will explain: A, the spindle; B. the 
nipple; C, the hollow woudeu drut; D, solid 
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<Inft; E, wooden block. Tho spindle should be, 
for 41. rockets din. loug, a little more than Jin, 
diameter at the base, and half this diameter at the 
5 nipple, in. diameter, aud same in length. 
co under the nipple is to supper the ap- 
peratus upon a woden block, which should admit 
the piece below the collar. The hollow drift is 
erced 4in., and of the same diameter as the 
ttom of spindle. Your łlb. rocket case should 
be in. diameter. Pass the case over the spindle, 
Aud firmly press the choked part on to the nipple, and 


proceed to fill with the hollow drift, and when the 
top of the spindle is reached with compo, give a 
heading of composition of at least fin., fenly 
compressed with a solid drift. Make useof your 
scoop at least six times in filling the rocket up to 
the top of the spindle, and upon each 880 of 
composition give twelve blows with your mallet. 
Either finish with clay or a small wooden plug. 
Several hollow drifts are usually employed m 
rocket-making : but, witha mallet of proper weight, 
I have always found one drift to be anil sufficient 
for small rockets.—Any further information I shall 
be glad to give.—J. S. Rocitanp. 


418510.]—Electro-Motor.—To Mr. Lancaster. 
—By all means get permission to use a gas-engine. 
The expense and trouble in keeping a dozen large 
Bunsens going continually would be very great. I 
will give you the information you ask for, but I 
know from experience that it would be at the 
finish only a waste of money, time, and patience. 
-W. J. LANCASTER. 


[48512.]|—Steam Fishing Vessels.—Steam 
“t carriers,” that is steamers for collecting and 
bringing in fish from the fleets of fishing vessels in 
the North Sca, sail regularly from the Thames. 
They are mostly owned by large firms connected 
with Billingsgate Market, und are vessels of about 
400 or 500 tons, strongly built and fitted to enable 
them to encounter very heavy weather. Steam 
trawlers are built and equipped at Leith and some 
other Northern ports. They are about bft. or 70ft. 
long, l4ft. or 15ft. beam, and ure fitted with two- 
blade screws and engines of about 40 h.-p., rigged 
as yawls, or as fore-und-aft schooners. Sume few 
of the larger French fishing luggers sailing from the 
Northern ports have been fitted with screw- 
pop ren, and most of the larger French tishing- 

ts carry small donkey-engines for hauling in 
Rets, weighing anchor, and hoisting their heavy li - 

I cannot say whether steam-power would 
render fishing vessels safer or more economical ; but 
for safety a large decked fishing-smack of 30 or 40 
tous takes very high rank. We continually hear of 
vessels in distress being assisted by smacks, and of 
crews being rescued by them. It is the small open 
or half-decked cobles that are lost in such numbers 
when caught in gales out at sea.— ROBINSON 
CRUSOE. 


148513.] — Geometrical. — In replying to this 
uery as above, I omitted to give my solution of 
the problem involving the conic sections referred to 
at the end, on the grounds that if the required curve 
were to be fuund by an equation between its co- 
ordinates, the problem would be very complicated ; 
but by using polar ordinates, the problem becomes 
a very elegant etudy in conic sections. The 
diagram represents a double cone, the lower one is 
crossed by a plane perpendicular to the plane of 
the paper ; aud, therefore, seen edgeways in the 
line A B. It revolves on the axis O, at right-angles 
to the axis of the cone, and we require to ana 
equation which will give the position of the foci of 
the resulting ellipse for any given angle V OB or 0. 
Call VO = 7, and angle 0 B=a. From these 
data we can find the length of the half-major axis 
of the ser ae (call it 4) in terms of 6, and the con- 
staut qua ities ! and a; it will be found that 
b= (en. a sin. Ø . cos. O. The half-minor axis(call 
sin.“ 0 — sin.“ a 
itc) will also be found to bee -n % ing. 
sin.“ - sin. a 
Also the distance from C, the centre of the 1 
Othe origin, can be calculated. It will be AQ—OB 


2 
and will be found = / Un. g. cos. 9 Now, if we 
zin.“ 0 — in. 4 


call O F; (the radius vector), R, CO R will be 


the distance from centre of ellipse to focus. The 
value of C O hus just been given, so we have now 
got the value of the semi-major axis, ditto of the 
semi-minor axis, and ditto of the distance of focus 


from centre: if we call the latter f, from the 
property of the ellipse we get the equation f = 

4% — , substituting the above found values of 
these symbols, we get an equation from which R 
may be found in terms of the other symbols. 
After some reduction, it will be found that 


R= l sin. a . cos. 6 
sin. 0 + sin. a 
which is a very simple result after all the trouble 
in obtaining it. Let us now see how this equation 
is applicable to all the sections of the cone. If 0 = 
O, R = /, this is for a vertical section. If 0 = 90° 
R = O, which gives us a circle. If @ be greater 
than a (asin the figure), the resulting figure is an 
ellipse ; the equation as it stands will give us the 
sition of F,, and in order to fiud the other focus 
ı the radius vector must be swept round in the 
direction of the hands of a watch till 6 becomes 
180° + 0, the sine and cosine of which are both 
negative; we must, therefore, change the signs of 
the sine and cosine of 9 in the equation, and the ro- 
sulting value of R gives us the position of the other 
focus. When 6 = a, the curve will be a parabola, 
and the value of R will be (/cos. a), 2 but if the signs 
be changed as before, the denominator = O and R is 
infinite, so there is only one focus. If @ is less than 
a, as when the plane is in the position de, the curve 
will be an hyperbola, one curve being in the lower 
cone and the other in the upper. In this case, 
when we change the signs as before, R becomes 
negative, showing that we must measure from the 
origin in the direction contrary to that of the radius 
vector, giving f, as the conjugate focus.—M.I.C.E. 


[48513.] — Geometrical.— The diagram repre- 


yt = OG? — OF? (these lines being the same as CA 
and CS). Again, by similar triangles — 


Om = and OF = V 
. 08 = r yr’ + yt 


eo ¢ 


* 
Substitute these values of OG and OF in the above 


equation, and we have — 
r= ABG y’ — (x? + ) 
Y j 

By reducing and transposing, we will find y' + 27 
= %%, from which y may 2 found by solving the 
quadratic. This equation gives four values of /, but two 
of them will be found impossible. With regard to 
the second part of the query, where a cone is to be 
substituted for the cylinder, I find that the problem 
becomes very complicated, owing to the fact that as 
the plane revolves both the major or minor axes of 
the resulting ellipse will vary, which is not the case 
with the cylinder.—M.I.C.E. 


[48516.] — Dividing Circles.—On looking 
through some old MSS., I found the followin 
method of describing a polygon of any number o 
sides in a given circle; it was attributed to an 
Italian, whose name I forget. Draw a line per- 
pendicular through centre of circle ; the diameter 


AB is the radius C; divide the diameter AB as 
required. I think if M. E. I.” were to divide 
X. XI into 10 equal parts, on the edge of a brass 
straight-edge, he could divids any other segment 
either larger or smaller, by placing the ivided 
straight-edge neareror farther from perpendicular 
A B.—GAMMA. 

[48523.]J—Instantaneous Shutter.—To Mr. 
LAxcASTER.— There is evidently something wrong 
with your shutter. I cannot tell what without 
seeing it; but I never have liked shutters which 
open and close from the centro: there is a fatal 
objection to their use. You perhaps have a spring 
too strong, or the shutter catches when part of the 
way across. You should try to obtain a photo from 
an upstairs window, keeping the camera firm down 
on the window, sill, then expose, and if the image 
is single the fault is in the stand. I should like to 
see one of the prints from a present negative, then 
I could tell better what is wroug.—W. J. Lan-. 
CASTER. 


[48524.]—Photographic.—Your best plan will 
be to pass a current of sulphuretted hydrogen, or 
to pour in a strong solution of sulphurct of 17 0 
The resulting silver sulphide may then be collected, 
washed, dried, and fused with an equal weight of 
mixed carbonates of potash and soda ; but if there 
is any considerable quantity, aud you are unac- 
customed to the work, you would find it to your 
advantage to hand the sulphide to a professional re- 
finer, who will give you cash or fresh silver nitrate, 
as you etek Gold can be recovered from old 
toning-baths by pouring in solution of protosul- 
phate iron, and reduced to the metallic state by 
fusion. In order to form fresh chloride, however, 
it is simply necessary to well wash the precipitate, 
and 1 880 in ayua regia.— W. ROBINSON, JUN. 

[48531.]—To Engineers. — Rydal Mount“ sup- 
lies so littlo information as to dimensions, purpose, 
length of traverse, &., that one cannot be certain 
of suggesting the best or even a good plan. How- 
ever, a rack and pinion—pinion to have a space 
without teeth to produce the momentary rest —would 


sents part of a cylinder of indefinite length, cut by | give an intermittent motion.—ScoTcH WORKING 


a plane of indefinite length (seen edgeways in the 
diagram). This plane revolves round an axis, pass- 
1 Out right angles to the axis of the 
cylinder required an equation between the ordi- 
nates z and / of the focus of the varying ellipse 
caused by the intersection of the plane with the 
cylinder. The ellipse is shown to the right of the 
cylinder ; its minor axis will always be equal to the 
diam. of the cylinder, but its major axis will vary, 
and the position of the focus will vary as the plane 
revolves. Now, according to one of the properties 
of the 1 BC! = CA? — CS*. Call the radius of 
the cylinder 7 (which is equal to BC), so we have 


MECHANIC. 

[48533.J)—Ameles of Pyramid.—The distance 
from apex to middle of any side of base being 
radius, half the side of base will be the sine of half 
the angle made by any side with the side opposite. 
In tables of natural sines they are calculated to 
radius ; therefore divide the above sine by the radius, 
theu from table find the angle corresponding to this 
new sine (sine of same angle, but to radius 1), which 
multiply by 2 for the avgle any side makes with the 
side opposite. Score WORKING MECHANIO. 


[48533.]—Angles of Pyramid.—Lcet a b be 
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the sides of the rectan base upon which the 
p id stands; d, double of one of the slanting 

ges of the pyramid; , the angle between two 
lane faces of the mid: then L cos. © = 10 + 
og. a + log. ò — Pine: d a) + log. (d + a) + 
log. (d — 5 -+ 5 (d + 5). e proof can be 
sent if desired.) e angles between the edges of 


the pyramid are found by ordinary solution of 
triangles.“— W. H. BLYTHE, M.A. 


1875, and one of the yo 
is 1882. Engines of the 518 class are stationed at 
Nuneaton, Leami 


1818 t to 1852 inclusive. Engines of the Chimera 
class are stationed at Northampton, Rugby, Bir- 
mingham, Derby. 9e Brunch (Wieun). Liv sett 
Warmington, Springs Bran i , Liverpoo 
Preston, and Shrewsbury. One ef ‘the oldest I 
have seen of this class is Diomed 821, which is 
May, 1863; and one of the pou t is 479 
Mastodon, May, 1879. Engines of the Precursor ”’ 
class are stationed at Crewe, Leeds, Bangor, 
Shrewsbury, and Carlisle. Date of Thunderbolt is 
November, 1874, and of Pearl, Feb , 1879. 
Engines of the 2007 class are stationed at Camden, 
Bletchley, Northampton, Rugby, Leamingto 
Birmingham uxhall and 


October, 1860; and of 2036, 

ptember, 1871. Concerning 1820, I may state 
that it is stationed at the Vauxhall part of Bir- 
mingham sheds. It is a six-coupled goods engine 
and resembles 14, 2007, 130, 743, &c., in general 
appearance, has a four-wheeled tender, and no 
cab. I see it nearly every day of my life, and it is 
used (together with 20, 913, 914, and 1018) for 
shunting at the Lawley-street goods - station ; 
sometimes it takes a truck of coal to an engine- 
house at Aston. If Puck were a Small Bloomer, 
its cylinders would by 16 by 22, but as it is one of 
the 81 class, its cylinders are 16 by 20.—Pro- 
METHEUS. 

[48544.]—Drilling e.—Forone revolution 
of crank-shaft, nut revolves 44 and screw 74 of a 
revolution ; co uently, screw has gained or 3 
of a revolution and advanced } of jin., which (z in.) 
is its pitch. Now z of 1 = 24 for one revolution of 
shaft; hence, as ẹsin. : lft. :: 1: 288 revolutions 
of crank-shaft for lft. screw advances drill.— 
Scorch WORKING MECHANIC. 


[4$550.]—Bricks, Tiles, and Kilns.—In reply 
to the query of H. G. B., Enauish Mecnanic 
of Nov. 10th, I can recommend & capital book on 
the subject, namely, The Manufacture of Bricks 
and Tiles,” by Edward Dobson: illustrated, 3s. ; 

ublished by Crosby Lockwood and Co., 7, 
tationers’ Hall, Court, London.—F. EVERITT. 
48552.]— Electric Bells.—In the single-stroke 
bells no contact-breaker is used ; the two wires from 
the coils are attached one to each binding-screw. 
The magnet is placed so that the armature strikes it 
just before the clapper reaches the bell. You will 
find a good description of continuous-action bells 
on page 132, last volume, No. $90.—SEAWEED. 

[48561.]—Induction.—In the annexed diagram 
is shown the plan of an induction coil with the wire 
connections and contact-breaker. The wire A 


F are only common binding-screws, and no con- 
denser is wanted. The battery is connected to the 
binding- screws C and Z. Glued or sized is 
less value than unsized paper as an insulator = 
J. SUTCLIFFE. 


[48566.}—Zine Cleaning.—To clean zinc, mix 
one part of sulphuric acid with 12 of water. Dip 
the zinc into it for a few seconds, then rub with a 
cloth.—SEA WEED. 


[48573.]—Spindles in Woollen Mills.—I hope 
no one will be discouraged because South 
Eastern“ has not been successful in using up the 
above. Such spindles, I know, can be bought from 
almost any ironmonger, and are largely used for 
drills, chisels, tools of various kinds; also pins, 
studs, and other ey uses. I am proud to 
own a collection of drills for ratchet brace, made 
from slubbing frame spindles, and find they will 


d | stand at least as much rough usage as drills from 


ordinary tool steel. I have also other tools made 
from spindles. The point to be careful in is in 
forging ; don’t heat too quickly, and temper, say 
for a drill, to blue.— LABOR OxxIA VINcrr. 
[48576.]—_Nuisance—Smoke—Smith’s Shop. 
To Mr. WeTHERFIELD.—Please accept 
Here ee the 55 our sev 9 
respecting my query: — Il. Seven years. 2. Un- 
certain. 83. an i low -tile chimney, 
level with my own building. 4. About two years. 
5. An organ Pipe making factory. Shall be very 
grateful for early reply.—A. P. 
[48578.]—Distilling.—‘‘ One in a Fix” should 
put his leaves, flowers, and herbs in a saucepan 
with some clean water, and then put the ap tus 
described below on the saucepan. Boil the con- 


questions 


A 


tents over a slow fire, and the steam condensed by 
the apparatus will be what is required. The appa- 
ratus is made of tin. A is a cover made to fit tight 
to the boiler or saucepan ; B is a tube leading from 
the top of A into the bottom of C; C is a round 
vessel, and is to be kept filled with cold water. 
When the water gets warm, draw it out of cork- 
hole D, and refill with cold water. E is a kind of 
funnel, put, in the making of the apparatus, between 
the bottom and the body of C. is a tapered tube 
fixed to the bottom of C, from which drops the 
condensed steam. If “One in a Fix” likes to 
advertise his address, I will tell him where to buy 
an apparatus cheap.—W. H. PARK. 


(48578.] — Distilling Herbs, &. — (1) To 
obtain an aqueous solution of the odour of flowers, 
leaves, herbs, &c., the process generally adopted is 
to place the bruised leaves, herbs, &c., in a retort of 
about the size of a gallon, and add sufficient water to 
ueurly cover the leaves, &c.; connect the retort 


procecds from the inner end of the primary coil to 
the pillar E, which carries the contact screw. The 
wire B is from the outer end of the primary to the 
binding-serew Z. Another short wire connects the 
other binding-screw C with the pillar F, which 
carries the vibrating spring and hammer. Ina 
spark-coil the condenser wires are attached one 
to the pillar E, and the other to the pillar F, and 
the ends of the secondary coil are brought to the 
glass pillars G and F. In a coil for shocks G and 


with a Liebig condenser, and the condenser with 
a receiving vessel; apply the heat of a Bunsen 
burner to the retort, and distil half the quantity of 
water added, and you will find that the distillate 
contains a fine odour of the 3 Ko., used. (2) 
„The process by which volatile oils aro usually 
obtained from 8 leaves, Ko., on a small 
scale, is to place the e sre siden a 8 
B, adapting the retort to a Liebig condenser G, 
and n steam; generated in a flask A, through 


thanks. | carefully ta 


a glass tube E, to the bottom of the retort. The 
steam, in its passage through the substance, will 
carry the particles of oil over the neck of the retort 
into the condenser, and thence, liquefied and 
cooled, into the recaiving vessel D, when the oil 
will be found floating on the water.” The oil ma 
be collected by running off the contents of 
through a glass funnel, having a stopcock in the 
neck. After this is done, you will find that the 
water contains a much finer odour of the substance 
used than in the first instance.—BLAKE BENJAMIN. 


[48591.]—Screw - Taps.—I have made dies 
5 with the usual working taps: they always 
made practically a good enough job. Scorch 
WoOBKING MECHANIC. $ 
[48591. —Screw-Taps. —‘' Young Turner“ 
should not stigmatise as impossible the making of 
dies from ordinary taps, simply because he is not 
uainted with the method. I venture to give the 
method I followed in New Zealand, ina part of that 
colony where hubs or lathes were out of the question 
altogether. Stock (double chamfer) made in usual 
way ; dies well fi and screwed hard home; hole 
drilled from the centre of the division of dies, and 
ped. On removal from stock, sufficient 
filed off to allow dies to close, and clearance holes 
drilled, relief to cutting edges, &c., filed, and the 
dies carefully tempered. I have in my possession a 
lot I made in above manner from ẹ ip ible in 
of Whitworth’s and brass threads, and their work will 
compare favourably with that of almost any shop- 
tools of the kind ever used. I am not an amateur, 
but a practical fitter of 25 years.—TakKAPUNA. 


[48598.] Tinned Meats.—lIt is mere fancy, as 
Mr. Scott supposes, the idea that tinned meats do 
not contain as much nourishment as fresh meat. 
The fancy may have arisen in this way—that Aus- 
ERE 9 5 for 11 A not 80 one are ours, 
and, bein oroughly cooked, one can eat a great 
deal of it. Personally, I like the fat of boiled Aus- 
tralian mutton, and it likes me, whereas I can’t eat 
the fat of a cold shoulder. Hence, if I sat down 
to the tinned meat I should eat more than if it were 
Southdown cooked yesterday. All fresh joints that 


* 


are intended to be served as boiled should be put 


into hot water in order to avoid, as much as possi- 
ble, the waste by extracting the juices. Nux. Dor. 


[48600.]Speeding.—The simplest way to find 
the speed of pulleys and gearing-wheels is, I think, 
as follows: Multiply the diameter in inches, or 
number of teeth in driver, by its speed per minute, 
and divide the product by the required speed of 
driver.—D. WOODHEAD. 


[48601.]—Transparent Photo. Views.— Your 
ideas seem to be somewhat mixed. Given suitable 
negatives, you can, a8 a matter of course, obtain 
any number of transparent positives from them, 
either by the wet collodion or gelatine dry process. 
Transparencies might be made from paper prints, 
but the result would be a long way inferior to thoee 
made as above. In copying, a good deal depends 
upon the care and skill with which the copy is 
made; but there is always a little falling of in 
qe as compared with a print from a good 

irect negative.—W. ROBINSON, JUN. 


48605.]—Photographic Enlarging. — Pro- 
bably the apparatus described in Vol. XXXIV., 
p. 225, would suit you.—W. NoBIxSOxN, Jun. 


[48612.]—Silvering Process.—‘ Altair” will 
find Brashear’s silvering process in No. 7%, for 
June llth, 1880. His other question as to what I 
mean by commercial process,“ I can only answer 
by saying the process which is followed by those 
engaged in the trade of silvering looking-glasses 
with pure silver. It is a trade secret, and is kept 
80. think it is a modification of Rochelle salt 
process. It is very cheap, gives a firm, hard, 
adherent deposit, of any thickness. have a flat 
so silvered, which is absolutely impervious to sun- 
light, and seems perfectly certain in its results on 
the surfaces. I do not believe a surface of 
rficial presents any difficulty whatever.— 
OLMES. 


[48614.}—Warping of Lathe-Beds.—I believe 
Tam right in supposing that every casting is more 
or less in a state of tension, and is what in an 
animal we should call ‘‘hide-bound.’’ If, there- 
fore, the hard skin of the upper surface alone is 
removed by the planer, this surface will become 
convex, whereas, if planed on both faces, the bed 
will be level. I think this convexity may increase 
gradually, so that when issued from the factory, 
the defect may not be recognised. All lathe-beds 
should be first planed at bottom, and afterwards 
finished on the upper surface: but very posaibly 
sume makers of the small lathes may deem it une 
necessary to do more than face the top. But if the 
bed is not substautial, it may even be made convex 
by screwing up two tightly the bolts attaching it to 
its stan s.—O. J. L. 

[48617.] — Horse - power and Screw - Pro- 
peller.—I am sorry I cannot give the approximate 
h.p. of engines: but I will give you a hint about 
propellers. I am engineer of a boat, Oft. J 
isft. beam; her draught is 7ft. Gin. aft, and 
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forward: cargo, 130tons. The engines are 20 
nominal h.p.—viz., high p., IIin., low, 22in., with 
18in. stroke. Boiler-pressure is 651b., revolutions, 
130. Propeller is ft. din. diam., 7ft. 6in. pitch; 
speed, 10 miles in still water (River Ouse). We 
have Norfolk’s patent propeller, it being the only 
one of that kind afloat ; it is 2 miles per hour faster 
than the propellers in general use. I have pleasure 
in recommending this propeller to you, believing it 
will speed your yacht to 11 or 12 miles. I may 
also say the boat is got under way very promptly, 
either ahead or astern, and the violent agitation of 
the water and side wash, usual with the common 
form of propeller, are altogether done away.—J. 
GRIDGEMAN, 8.8. Two Roses, York. 


48617.) — Horse-Power and Screw-Pro- 
peller.—The h.p. derived from your engine when 
running at 134 revs. per minute, is approximately 
90. I could have told it you with more certainty if 
you had mentioned, among your other dimensions, 
the volume of the receiver; but not knowing this, 
I have taken the pressure of steam on entering h.p. 
cylinder at 6lb., and a mean back-pressure in the 
h.p. cylinder equal to about 5'5lb. I presume it is 
a printor's error that I rend, vacuum 355in., and 
I think you mean it for 25-5in., aud I have used 
this latter number in my calculation. It isabsurd 
to cut off steam at ‚th of the stroke; you had 
better alter your valves so as to cut off at 1 or even 
4 stroke. This explains why the draught-plates 
are required to be closed so often. In cutting off 
at ,.th stroke you scarcely use any steam, though 
what does enter the cylinder is of 70lb. pressure; 
and as you cannot very well get up a higher speed, 
Jour boiler generates steam faster than you can use 
it, and conscquently you have to shut the draught- 
plates. With regard to the pitch of propeller re- 
quired for a faster speed, you are probably now 
using one of 7-{ft. pitch, und to obtain a speed of 
eleven knots per hour you will want one of O}ft. 
pitch, allowing for a positive slip of 15 per cent. if 
ami continue to run your engines at the same speed. 

zut for eleven knots an hour you must have three 
times the power required for 84 knots, and conse- 
quently your engines will have to be of at least 270 
h.p., siuce the power varies as the cube of the speed. 
“You will, of course, obtain a greater power from 
engines by making more use of the boiler and not 
expanding so much; but I am afraid you have 
1 in getting 11 knots an hour as you wish.— 


[48620.]—Portrait Lens.—There must be some 
mistake: either your camera does not expand sufti- 
ciently, or you have forgotten what was said about 
using stops. Your proposed combination would not 
answer at all, though you might make a doublet by 
obtaining another lens similar to the frout leus, and 
placing them with the flat sides towards one 
another, at ubout lin. apart aud with a stop 
between.—W. ROBINSON, JUN. 


[18621.]—To Mr. Lancaster.—You cannot 
produce positives in the camera direct. You must 
first take a negative, and then print a positive from 
the negative. This, of course, you know all about; 
if not, I will tell you.—W. J. LANCASTER. 


[48623.]—Moleskins.—A very cheap and effi- 
cient way to preserve moleskins is the following. I 
have often tried it, and can thus vouch for its 
answering :—Stretch the skin well on a board, with 
the fur downwards, and keep it m position by 
nailing it with tinned-tacks round the edge. Then 
saturate it with spirits of camphor, and rub it in; 
after this pour about a teaspoonful of rum on, and 
rub this in with common yellow soap, and leave it 
to dry. In two or three days it will be ready for 
taking off, aud will be found to keep stretched, 
though limp through the application of the soup. 
They will keep thus for any length of time in a 
fairly dry plice.—H. B. G. 

18623.]—Moleskins.—I am about trying the 
following, as soon as I can get a mole; perhaps it 
may be of some use to “A. C. W.“ It appeared 
in Zhe Country in 1878:— Nail the fresh skin 
tightly and sinoothly against a door, keeping the 
akinny side out. t him next proceed with a 
broud-bladed blunt knife to oii away all loose 
pieces of flesh and fat; then let him rub in much 
chalk, and be not sparing of his labour; when the 
chalk begins to powder and fall off, let him take 
the skin down, fill it with finely-ground alum, 
wrap it closely together, and keep it so in a dry 
place for two or three days; at the end of that 
time let him unfold it, shake out the alum, and his 
work is over.“ -T. E. L. 

[(18626.]—Toning Solution.—To Mr. Lan- 
CASTER.— Toning solution: chloride of gold, Igr.; 
acetate of soda, 30gr.; distilled water, 502. 
This should be made up‘a day before being used, 
and will kecp for a long time.—W. J. LANCASTER. 


[48659.]—To “ M. I. C. E.“ or Fred. Walker.— 
Steam obeys the same laws as regards compression, 


expansion, and consequent increase or reduction of 


pressure, as air or any other clastic gas. If we have 
a cylinder and piston, the piston being at one end, 
and we push the piston half-way down the cylin- 
der, the pressure will then be double of what it was 


at first. 
steam or air is reduced to a quarter of its bulk, the 
pressure will be four times what it was originally, 
and 80 on. 
sely 5 to the bulk or volume. This is 
usua 

to represent the length of stroke. Divide it into a 
number of equal parts, and from one end draw a 
line perpendicular, on which mark off to any scale 
the pressure that there is in the cylinder (if air, at 
ordinary pressure, it will be nearly 15lb. on the inch), 
then raise perpendiculars from the other points and 
mark off the various pressures calculated as above. 
The line joining the ends of these ordinates will 
formacurve which is called the hyperbola, one of the 
conic sections. 
where the back pressure is 151b. on the inch, 
sume that this means the absolute pressure, that is 
to say, that it includes the pressure of the atmo- 


the exhaust port is closed by the valve, the piston 
being Sin. from the end of its stroke, and 4in. from 
end of cylinder, the pressure in the inelosed space 
is 151Ib. on the square inch, whether steam or air. 
If the piston is then moved on 3in. the volume will 
be reduced to one quarter, and the pressure will, 
therefore, be four times 151b., or 601b. on the square 
inch; but before then the “lead” would 
opened, which would either increase or reduce this 
eee according to the pressure in the boiler.— 
M. I. C. E. 


of space between the piston and 
followed by an increase of pressure in the same Pro- 
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If we push it still further so that the 


The pressure will, therefore, be inver- 


y shown graphically by tuking a straight line 


In the case supposed in the query, 
pre- 


here, which itself is nearly that amount. When 


ave 


(48639.]—To Fred. Walker.—Boyle’s or Mar- 


riotte’s law reads thus :—‘* The volume of a given 


weight of gns varies inversely with the pressure; 


the temperature remaining constant.” Showing, 
therefore, that when steam is cut off in the cylinder 
of a stcam-engino during the stroke, the pressure 
decreases in 
space that the steam occupies; and the same law of 


irect proportion to the increase of 


course applies to the case you cited, that decrease 
linder-cover is 


ortion; temperature supposed to be constaut.— 

RED. WALKER. 

(48613.]—Photography.—As the defect com- 
lained of might arise from various causes, it is 
itticult to point out the precise reason, in the ab- 

sence of full particulars as to formule used and 
method of working. Supposing your collodion, 
bath, and developer to be compounded according to 
any of the usual formule, tho most likely reasons 
are insufficient sensitising, or too short exposure. 
Then, again, beginners who have never seen the 
operations performed, are apt to make curious mis- 
takes in manipulation, such, for instance, as taking 
up a large bottle of developer, and pouring it over 
the plate like water froma tap. Did you do any- 
thing of that kind?—W. ROBINSON, JUN. 


(48644.]—The Diurnal Inequality of the 
Tides.—If the writer of this query had submitted 
his difficulties to a few minutes’ consideration, I 
should almost imagine they would have disappeared 
altogether; however, here is the explauation he 
requires. The distance between the moon’s centre 
and the earth’s surface directly under it being less 
than the distance between their centres, it follows 
that the attraction upon the waters on this side of 
the earth is greater than that upon the earth’s 
centre, the waters, not beingrigid like the earth, are 
pulled away from it and heaped up under the moon. 
Again, the distance between the moon’s centre and 
earth’s centre being less than that between the 
moon's centre and remote side of the earth, it fol- 
lows that the earth (the earth must move with its 
centre) will be pulled away from the waters on this 
side, having them heaped up to the same extent as 
on the side directly under the moon.—L. BENTLEY. 


(48645.]—_Pump.—The simplest pump you can 
have for your purpose, and the one that will give 
the least trouble, is a bucket-pump. So you may 
proceed to tuke your ideas from an ordinary kitchen 
pump (which is one of the same class). Let the 
barrel be Sin. diam. inside, and the bucket have 
12in. stroke. The bucket should be packed with 
leather, and is best made of brass. There should 
be a joint on the top to allow for the vibration of 
bucket-rod, or what is better, let the bucket- rod 
work through a guide, and use a forked connect- 
ing-rod. The suction aud bucket-valves may be of 
leather, weighted with lead. The engine should 
drive the pump by gearing, so that the engine will 
mike 3 revs. to l of the pump. A pin may be fixed 
in one of the large wheel-arms to work ii pump. 
Taking the ped of pump at 40 strokes per min., 
this size bucket will deliver over 80 gals. per min. 
A centrifugal is a good pump when in good hands, 
and, I think, would be beyond your means to 
make. Besides this, it requires pinuing before you 
can use it, unless titted with an exhausting ar- 
rangement, and is moreover a ticklish pump to put 
iuto inexperieuced hands. I, therefore, al 
bucket-pamp for reasons stated above. If you re- 
quire any further particulars, write again.—Lanor 
OMNIA VINCIT. 

{45649.]—Bean-Mill.—The rollers are, 
doubt, chilled. They caunot be softened and then 


re-hardened. You must usea diamond tool to cut 


them.—Labor OMNIA VINCIT. 


J82 18. 
48253, 
48255. 
48257. 
452005. 
48270. 
48272. 


help me! I want to make axle-boxes with 
for a tender. 
showd be much obliged for g sketch, as I have no draw- 
ings, and have to make tender by gucsswork.—SUAKE- 
SPEAR, 


ine toa 


no 
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UNANSWERED QUERIES. 


— — 
The numbers and titles of queries which remain unan- 


swered for five weeks are inserted in this list, and if atil 
unanswered are repeated four weeks afterwards. 
our readers will look over the list and send what information 
they can for the beneit of their fellow contributors, 


We trust 


Machine for Making Jack Chain, p. 45. 


47938. 

47943. Locomotives, 45. 

47954. Sen-shore, 46. 

47965. Glaze for Fireclay, 46. 
47057. Pattern-Making, 46. 

47968. Dynamo, 46. 

47971. Gas-lighting Spark Coil, 46. 
47978. Violin, 46. 

47981. Steam Plough Engines, 46. 
47989. Scroll Chuck, 46. 

48202. Shive-making Machine, p. 145. 
48212. Dynamo, 145. 

48223. Irish Locomotives, 146. 
48224. ‘Torches for Processions, 146. 
48228. Artificial Birds’ Eyes, 145. 
45230. North London Eugincs, 116. 
48236. Iron, 146. 

48237. Equatorial Circles, 146. 
48240, Insulation of Coil, 146. 
48215. Burning Ballast, 146. 


Potato-mashing Machine, 116. 

Spiral Apparatus, 146. 

Breaking Weight of Rolled Joist, 146. 
Milky Way, 145. 

Cutting Cotton Cloth, 146. 
Locomotives, 148. 

Magnesium Lamp, 146. 


QUERIES. 


— — 
48854. Heating Apparatus. —I should be glad 


if some practical engineer would give me information 
respecting the cheapest efficient mode of warming a 
chapel. 
people who worship in the building are very poor, and 
cannot atford a costly appamtus ; but several of them 
could construct one if furnished with a simple plan. 
Kindly give some idea of the required outluy.—CLenicva. 


The senting capacity of the building is 45). The 


48955. Model Locomotive Coupling-Rods. 


—Can any reader tell how to put the gunmetal bushes 
into coupling-rods ? 
the cotter ! 

SUAKESPEAR, 


Also, how to cut the elot for 
The rods are cast in inullcable iron.— 


4866. Model Axle-Boxes.—Can any reader 
closed fronts 


The diam, of journals is 512in. I 


(42057.]—Ground Landlord and Tenant.—To 


Mn. Wrrnknrin p. —I am the owner of a plot of trechold 
land, upon which is 


built a couple of leasehold 
houses on a lease of 99 years. The owner of the said 
houses has paid me the ground-rent reguiarly up to eight 
years ago, when he borrowed money on these houses 
irom an auctionecy, Who now collects the rents, and has 
possession of the deeds, &e. On the vcension of his pay- 
ing ine the ground-rent, ho has puid ine less the income 
tax, from which Lam exempt ; and not only has he done 
that, but he refuses to let me have the receipt which is 
iven in such cases, so that I might claim exemption. Is 
ho not acting contrary to law by so doing, und what 
should 1 do to right myself in the matter FAIR Pray. 


(48658.1—To Dr. Edmunds.—I am suffering from 
a scrofulous disease, and am thinking about emigrating 
to one of the Colonies or America (Far West), I don't care 
which. What place would you advise me to go to that 
would most benefit my complaint ?—Psoaress. 


[49059.) Magnetic Generator —1 thank“ Sigma“ 
for his reply respecting dynamos, but I have since 
decided to inake a powerful magnetic generator on the 
principle of the Alliance machine, in which electros 
revolve past the poles of powertul steel magnets, as it is 
ditticult to arrange commutators to act several times in 
one revolution. Will the ulternate current that will be 
generated light the incandescent form of lamp, as this 
alternate method would be simpler to construct Ei. kc- 
ThA. 


48660. Legal. To Mn. F. WETUrnTIIEIp.—A. sells 
two houses to B., which let weekly. C., who lives in one 
has been receiving the rents. As A. had borrow 
money on the title deeds, B. paid A. £70 on the Tuesday 
in advance, to enable A. to get the documents from D. 
The “ conveyance”? was signed, and remainder paid on 
Thursday, when A. promised to give tenants notice to pay 
rent to B.: but when B. called the next Monday, A. bad not 
done so, but C. had drawn the rents as usual, Is B. 
entitled to that week’s rent that the purchase is com- 
pleted on Thursday ? Kindly udviso me what ts do.— 
AUT SQUARE. 


(48661.]—Sick Child.—To Dr. Epwcxps.—I shall be 
much obliged for any advice Dr. Edmunds can give me: 
My little boy, aged 7, has been for the last three years 
subject to a periodical disturbance of the stomach, lately 
becoming more frequent. About one week in every four 
he islaid up. I have consulted a medical man more than 
once, but without effect ; and I cannot afford a doctor's 
bill every month. The attack begins with loss of appe- 
tite, u- uche, and lassitude ; his face becomes grey and 
pinched, with dark circles round his eyes, In a day or 
twosicknessand vomiting ensue, which gradually pass off; 
buthisappetite does not return fora week. I give him senna 
assvon us L sce the first symptom. The child becomes weak 
and thin, and then just as he is picking up another attack 
comes on. Jam careful to give him nothing but plein, 
whoicsome food no sweets or anything to upset him, 
and he bus as much outdoor exercise as possible, and, ex- 
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cept in winter, a cold morning bath. In summer nettle 
rash accompanies the upscts ; but last summer this was 
not very noticeable. Would tonics or cod-liver oil do 
him good! Is he likely to grow out of it !—A. BARTLETT. 


[48662.)—Painting Iron Tank.—A cast-iron tank 
has been constructed and fixed on a tower for the supply 
of water toa town. The tank was fixed about 18months since, 
and ted with ordinary oil-colour on inside faces. 
This is now patchy, and it must be done again or treated 
in some other way. It is very desirable to have a quick- 
5 as much in convenience would be felt if 
the was long empty. Would two or three coats of 
ordinary lime wus answer as well as paint, and pre- 
serve the cast-iron, or can any correspondent suggest a 
method which he has known to answer f Experiences 
are sought. Tax k. 


148868. — Printing on Bone. — Can any reader tell 
me how the best tooth-brushes are printed. I have tried 
a smoked punch, but that is not good enough. 1 want to 
print on a round surface.—8. W. J. 


[48664.| The Laws of Moving Bodies.—Given 
the weight of a flywheel revolving at a certain speed in 
feet per second, how am I to calculate the torce it 
would give out in resisting an increase of speed in a very 
short time, say half è second ? Could it be got by the 

t 1 

formula e ? Take the wheel of a Silver's 
marine governor which is loose on its shaft, but kcpt in 
place by a spring. Say the wheel weighs 2uvlb., 
and revolves at a speed (at the rim) of 15ft. Pir 
second. If that speed is incrensed to 20 t. per second in 
half a second of time, what force or pressure would the 
spring have to excrt in order to just overcome the inertia 
of the wheel. and thus prevent it from hanging back, as 
it were, at its normal specd. It should be understood 
that, the whcel being loose on ita shaft, all turning power 
is given to it through the spring.—J. G. H. B. 


488665. Water. With 100ft. head of water, what 
number of gallons per hour would Foy through u 2in. 
pipe at one mile distant from head, the @in. outlct being 
on a Gin. main? In reply, would correspondent kindly 
give simple rule for wor 
SURE ? 

(48666.}— Jams and Pickles.— Wanted information 
on the above subject. Hints on the selection of fruits, 
the kind of sugar used, the constriction of the boiling- 
pans, the material for covering the jars when filled, &c.— 


[48667.)—Induction Coil.—I am making an induc- 
duction coil, and after having wound on a few layers of 
the secondary wire, lam unable to get an induced cur- 
rent by testing it in the usual manner. If the secondary 
wire is connected with the battery, the needle is at once 
defiected, thus showing the secondary is not broken, and 
a like result is obtained when testing the primary. I use 
two Leclanché cells for testing, and have inclosed the 
core of iron wires in a piece of iron tubing Ishall feel 
extremely obliged if any of your valued correspondents 
phan tell me what is wrong, and how to remedy it.— 

ERO. 


—Sawing Meat by Machinery.—I carry 
on a large butchering business, and would like to know 
if sawing becf by machinery could be introduced. I have 
a gooi 5 for working a chopper, and would like 
if I could get a gaw or saws of the proper kind driven so 
that the different joints could, I think, be cut much better 
and certainly much quicker.—J. Brayacu, Belfast. 


148869. Methyl and Ethyl Cacodyl.—Would 
some kind reader give a method of preparing euch of the 
above, with equations ?—BEGINSNER, 


48670.) — Estimation of Nitric Acid in 

itrates by Fusion with Potassic Dichro- 
mate or Quartz.—Would some reader who has used 
this procees kindly favour me with full working details of 
it or of come equally simple proccss (gravimetric, ? I 
have never succeeded in making a suuisfactory determina- 
tion of nitric acid by it, but I expect it is owing to crrors 
of manipulation, asthe details given in most books are 
very meagre.--BEUINNER. 


4887 1. Micro- Photography. — Can ‘“ Orderic 
Vital“ or sumo other correspondent please inform me 
whether the visual and actime fuci of a micro-objective 
in use for photography are the same distance apart, 
whatever the distance of the ground-glass screen (ur sen- 
sitive plate) from the objective ? If not, of course it fol- 
lows that a different correction would be required when 
the screen is near the objective from that required when 
it is at a distance from it. If the distance varies. please 

ive a formula for caculating the correction at different 
istances, and then that for ono distance has been found 
experimentally.— Density. 


487 2.]—Sand-Blast Files.—Some years since the 
„% E. M.“ republished ag article from an American paper, 
illustrating and explaining the process of sharpening 
worn files by the sand-blast. Having been struck with 
the novelty of the process, I had several files blasted at 
the sand-blast works in Gray's Inn-road. At first they 
cut well—actually better than new ;—but the edge soon 
went off, and on the whole I concluded that new files 
were the cheaper in the end. From conversations with 
others who had tried them, I found my conclusions 

nerally contirmed. Lately, I have heard new sand- 

last tiles mentioned with praise. Have any of the 
% E. M.” readers uad any experience with them !—J. C. 


[48673.|—French Locomotives.—Tv Mn. GOBERT. 
As you have kindly volunteered information on the 
above subject, I venture to ask 58 the following 
queries: Cun you give dimensions of single engines on 
tne Western Railway of France by Budiicour? They 
have driving-wheels ft. Tin. or Gft. 10in. (I think), Last 
June, I travelled behind one of this type on the Tidal 
express, ex St. Lazare ns far as Rouen. Ine date wns 1853. 
There was a smaller class came out in 1843 with 123 cyls. 
and Aft. Gin. drivers. There are some tank-engines 
shunting about Paris and otber stations between Rouen 
and the Capital with what seemed to me to be an enor- 
mous length of stroke (eyls. outs., and leading and 
driving-wheels coupled). Can you tell me anything 
about them! Secondly, with regard to the P.L.M. locon., 
can you give me Any information as to the express 
engines which succeeded the Cramptons, and have been 


g this out, and oblige—Purs- | pared 


in their turn succeeded by the enormous eight-wheel four- 
ines which now work the express 
avo 
ods engines—First, outs. cyls., 


coupled express c 
e to Switzerland and the South of France. I 
noticed two classes of 


date about 1873 ; secondly, ins. cyls., date 1878, or 80. 


Can you give particulars of these classes 1—CakSTrA ins. o5 


FRE Dimensions of Focal Images.—To 
“ F.R.A.8.”--As I cannot make the resulta of actual 
trials a with the figures kindly given sume ae age 

putting 


by F. R. A. S.,“ I hope be will excuse my l 
the question in a simpler form, discarding the eyepiece, 
and giving the query in the shape of an example. Sup- 
pose, then, we direct a telescope, whose object-glass is of 
Sin. focal length, to the sun when the sun’s angular dia. 
is 32’, and (having removed the 1 carefully 
f cus the image n a card. What wi the diam. in 
hundredths of an in. of such image, and so for any other 
object or focal length !—Less. 


dimensi: ns of 51, 71, 82, 84, 115, 1154, 146, 147, 150, 1090 
—1101. Also size of cylinders of the rebuilt singles 1414, 
and Peacoek's 174.—C. H. 


148876. — Disconnecting Traps. Cun any of your 
readers who are learned in sanitary matters give me any 
information regarding ‘‘ disconnecting trups’’ to be 
placed at the p int where house-drains run into the 
main sewers. I should like to kn w the urrangement of 
the trap, mode uf action, and approximate cust of the 
trap, also the name f the maker! The disconnecting 
trap was recommended in the report of a sanitary officer ; 
and as reference to gully-traps and dcep siphons was alto 
made, I imagine some i 


LAVANT. 

harpening Gimlets.—Will Jack of 
All Trades kindly tell me how to sharpen 5 
lets! I have often tried, but have never made ag od job 
of it.—MECHANICAL PUDDLER. 


use. Oiled Paper.—Can any of your readers 
help me as tu the best method of preparing ı 1led paper so 
as to insure rapid drying and frecdom from stickiness ! 
I have for some years used boiled linseed oil specially pre- 
with dryers for this purpose, with very uncertain 
results : sometimes the paper turning out all right, and 
at others just the reverse. Or can they suggest any 
other preparation for waterprou: fing paper which woul 
be more satisfactury. Parchment paper is too expensive 
for my purpose. —A MANUFACTULER. 


orm wus intended.— 


(45619.17 Spiral Turning.—Will some one be kind 
me the way spiral hewn te gome by 


cnough to te 
the common lathe or the machine lathe ?—J. 


[48680.]— Horizontal Slot Drilling-Machine.— 
Would some one kindly inform me bow the horizontal 
How is the driving- 
strap kept tight while the saddle travels up and down the 


slot drilling-machine is worked ? 
bed of machine !—A. B. 


[48681.]—-Hydraulic Cement.—Will some «f ours 
kindly give formule fur making a cement containing sili- 
cate of soda that will not take longer than 48 hours to 


set 7—INQuisiTIvVE. 


(48682.)—Analysis.—Will Mr. Allen, or some cther 
i quantitatively 
free cynnide of putassium in a silver- 
plating solution 1 If it is possible to estimate volumetri- 
cally, please mention what is the best sol. to use as an in- 


kind reader, give a method of determining 
the amount of 


dicat-r to show the completion of the reaction.—Iopixe. 


„ ain: Gauge Ti F. R. A. S. Thanks 


but wou 


from a Yin. square guuge in avo 
lassmakers refuse 


for your reply 
a lin. rainf. 
ounces, as 
truly cyli 
weight, I can 8 
weight. — M. M. I. 


pany wi 


customer states he never 
refuses to do 80. 
UrBAanus. 


(48685.]—Churcehyards.—To Ma. Werireririn.— 


y interest, an 


parish 5 Could you or any corres 
torn me if, when an existing vault isinclus 


whatever! 


JEUAX. 


powcr than about 35 to an inch.“ Is it then satisfactory 


one or two encircling ri that are baffling 


specula ” and their ditticult adjustracut and general 
unreadiness.—R. K. P. 


used in locomotives 1E. 


double compund engines, h.p. 2in., Lp. din. diun., and 
cin. stroke I propose making my condenser in the fonn 
of an injector, having the exhaust steam for drawing the 
injection, and having a small jet about aa in order to 
kecp a cunstant flow. Do you think would the steam be 
condensed quickly enough by its contact with the water, 
and whether it would form a good vacuuin, and whether 
the condensed steam and water would have auttcient 
momentum to carry itself away any distance ! Neun. 


L48080.) —Lathe-Bed. I wish to make my own pat- 


you please give the a f 

upois 
to tako an order for vne 
rical vessel 2in. diam. ; whereas if I know the 
ue it (the vessel) by measure or 


(48684.|—To Mr. Wetherfield.—I have supplied a 
ds, and duly rendered my invoice, which 

urs a heading that interest will be charged ın overduc 
accounts, and all discount forfeited. I have reccived the 
not amount of the inv. ice long after the time: but my 


Can he resist my elaiin for it ?—Sarnror 


Recently I believe there has been a new Act to regulate 

ndent in- 
with stone 
coping nnd railings by tke legul representatives of the 
deccased, the clergyman of the church has either any 
legal right to fecs or any legal control over the vault 
I understand he has neither a claim fir 
fees n r any other control than interference if there is 
obvious indecency in the epitaph or construction '—Snan 


48688.) Focal Images.—To F. R. A. S. In letter 
20460, Vol. XXXVI., p. 11. ceurs: One will scarcely 
succeed in raising a sutisfactory disc on a star with less 


to sec a star as a disc, rather than as the bright star n 
lower power gives ! With 130 on 4in., I sce u disc with 

rings with closer 
doubles. Is this a fault in the o.g., or is it unavoidable ? 
Teh uld be glad to see more of Prismatique’s ” prac- 
tical application of Orderic Vital's ” admirable papers 
on the v.g. ; for if a larger aperture be reasonably attain- 
able in ano.g., I, for one, will not * bother more about 


[4£6s7.]- Length of Slot-Liuk.—Would come one 
give mca rule for finding a length of a slot-link such us 


48. - Condenser. Could any reader inform me if 
the following form of condenser would suit a sinull pair of 


l how worn or used ! 


tern for lathe-bed according to section. It ia intended to 
be 6ft. long,and to ha veau gap. with three or fourstrengthen- 
ing ribs as shown, and to becust face down. From the prac- 
tical experience shown by some of our friends a few weeks 
ago, in the discussionon ing and castings, Lam inclined. 
to ask those who are practically acquainted with the sub- 
ject to tell me, from tho section given, will the bed come 
from the moulder's hands with a straight face! If note 
will it be round or hollow! Knowing this, I can make 
allowance in the pattern. I think this is u question that 
will be of some importance to others as well as myself. E 
have had somo experience with patterns and outing but 
not in the shape of lathe-beds. In reply to “ W. E. H.. 

No. 48614. ing lathe-bed being out of truth, I may 
say that putting aside the case of castings which have 
been drawn, as we say—that is, hammered to make them 


ages an ow on ah Sp 
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straight before put on to the pane table, because these 
always go back more or less when the hammer marks are 
laned out—I may say that I have seen castings that 
N been straight when pot on the planer, turn out 
sometimes holluw and sometimes round, I think much 
depends on the metal (and the casting may have been 
sprung by carcless fixing to the table). Sometimes the 
la surface scems to expand, open out when the sur- 
ace is taken off, and so, when liberated from table. 
proves to be round. On the contrary, st other times it 
will be hollow. When possible. it is better to plane both 
sides of a casting. I suppose with cherp work, if a bed 
don’t turn out to be just straight, they don’t care to take 
another cut—which would make the work better. Al- 
though I must say I have taken cut after cut from a 
casting, and got little improvement for my trouble. Fer- 
haps some of our friends may be surprised when I say 
that if I can get a stright casting from my pattern, 1 
intend to chip and tile it true, face as well as angles. I 
have no doubt I will get it more satisfactory than some 
planing I have secn. My intentions are to bolt the bed 
and standards together, then make the bed true as it 
stands with its own weight.—E. P., Liverpool. 

148390. Magnetie Storms,—An extmordina 
magnetic storm is reported from Asoerica. It disur 
all the telcgraphs, and yet messages were gent 700 miles 
without a battery! Will some one say, though, is it po 
zible for an clectric light, which o ly requires am 
8-h.p. engine (rather a large light), to be worked bya 
magnetic storm! The statement is definite: the- ele- 
trie light was kept burning for some time by the storm 


alone. - Dou N East. 


48091. — Quinine and Iron Tonis. — Io De. 
Eosrsns.—I have been advised to take a little iron in- 
ternally, for pourness of blood, by several doctore. Irou 
and quinine is often recommended for this purpose; 
but one medical man informed me it was a wrong com- 
bination, as iron should always be taken at or after 
meals; quinine before meals. Taking them together 
spoiled their effects. As this is a very important 
question, I should be glad of the opinion of Dr. 
Edmunds or others.—J. B. B. 


([48602.1-Geneva Cylinder.—To “A F.W.” on 
“ ALTOIOE. — Will you please give instructions how to 
gauge or arrive at the proportions of a cylinder—i e., huw 
to tind depth of cylinder below slot, height of balance. 
&e., in case a Geneva watch is presented for repair with- 
out cylinder ! Also tools required. Hace. 


4809 .]— Spontaneous Generation. I should t 
much obliged to any reader who would kindy direct me 
to literature on above subject, and also to that an 
minute organisms. At the sume time I should be glad to 
know the size of tubes used by Tyndall in lis experi- 
ments.—L. V. 

'48694.]--Displacement, &c., of Steamships. 
— Čan any reader tell ine how to find the di-placcinent 
and immersed midship section of steamships, so as to 
compare the results !—W. RORINSON. 


'48095.1—Medical.—Could any reader advise me 
what to do with my fect? I have bad rheumatism this 
lust twelve years ; but this lust year or two it scems ty 
affect my feet, as though it would settle in them. I can 
hardly walh, they ure so painful.—E. R. B. 

48. 98.) — Saddles.— Will some render kindly ins: mu. t 
me as to inuking above )—Savu er. 


[48697.1—Fan.—Cun any one imform mo how many 
wnes a 10in. fan should have /—A. Rot Is. 


Ide. —Legal.— A. having bought a house and shup 
from B., and B. leaving a portion of the purchase money 
on mortgage, A. neglecting tu pay either interest or prin- 
tipal, ain B. take anything from A., mere than the house: 
and shop, A. having purchased the stock at a valuation, 
and Fail cash ? If B. can take more thau the house and 
shop, what can he take {—Botton. 

_{48699.] — Pilgrim Signs. — To ANA. 
Will some of our readers interested in antiguities 
kindly give me any information they may have relative tu 
the nbove ! What pilgrims were they made for, why, and 
What do the characters and iuscrip- 
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tionaon themmean ? Are they always the same, always of 
dead! Ihave one in mY Possession in very rovod preserva- 
tion, dated 1002, with an inscription, and on one side 
the figure of a king with crown and sceptre held horizon- 
tally over his shoulder, and on the reverse side an inscrip- 
ton surrounding two little res seemingly dressed in 
«hain mail, and benrin upright rods in their hands, or 
spears, This lead meda -shaped sign has a sort of square 
handle projecting from its upper rim, which looks as if it 
was meant to be threaded by some ribbon or something 
for suspension. Are these signs of any value now, and if 
“>, what is the probable value of mine 1 I forgot to say 
tbat it measures about Zin. across. Where are they 
eenerally found !—anywhere else besides in Thames 
valley gravel and inud II not clear enough, I will, pro- 
viding Mr. Editor thinks it sufficiently interesting, send 
5 With inscriptions, &c., in fori ot a letter. JO 
ALE. 


(48700. —Lantern Transparencies. —I have been 
Successful in producing some very fair transparencies, but 
do not know how to tone them and give them thut fine 
black appearance seen in bought oncs. Any advice on 
the subject will be very thankfully received by—F. M. B. 


18 at J. Brown, Belfast.— Having tried a 


(48712.]--Electric Light.—Will any reader kindly 
Say if it is possible to light incandescent and arc lamps 
from the same dynamo. Also, give approximate 
the resistances of a twenty-candle incandescent lamp an 
the nveruge are lamps.— Lux SrERANS. 


ANSWERS TO CORRESPONDENTS. 
— e 


„% AN communications should be addressed to the Epitor 
of the Esouisy Mercuanic, 31, Zavistock~street, Covent 
Garden, W.C. 


sume kind reader help me ? I have been considering plans 
which appeared in this paper years ago—Dbcllows made 
like two fecdera, windchest placed under keyboard ; but 
where pipes must be 4ft. Gin., that plan is not so advan- 


replies refer. 3. No charge is made tor inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be insorted except as advertise 


information is answered through the post. 6. Letters scnt 
to curtespondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 


», Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
tne general good, and it is not fair to oceupy it with ques- 
tions such as are indicated above, which mr only of indi- 
vidual interest, and which, if not advertisements in them- 
kelvea, lead to replies which are. The * Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it, 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, Noy. 22, and unacknowledged 
elsewhere: 

J. J. Baxxs.—J, T. Chapman. —T. B. Etty.— R. Lloyd 
and Co.— S. L. Gregson.— S. A. Stewurt.— W. F. Stan- 
ley.— Hunter und sunds.—W. G. Pendry.—J. T. H. — 
Yesallaw.—F, A. M. —Scotus.— Cock aan dress Spon, 
—Dvoouram.—J. H. J.—E. S. Beaven.— A. le C.— Per 

lexed One.—Laundryman.—Felix.—D. Jones.. 
Fred. Curre.—Jumes Feumley.— F. W. A. H. Allen.— 
Muck. 

Eau. (A little coil of fine platinum wire surround- 
ing the wick is in circuit with a battery. On complet- 
ing the circuit, the wire is heated by the curent, A 
bichromate cell would, perhaps, be best, and the action 
would then consist in Pressing the zinc down into the 
liquid. 2. No. 3. It depends on what you mean by 
** practical” ; but the best book, su far as dynamo- 
machines are concerned, is * Electric Illumination,“ 
edited by J. Dredge, published at the office of Engineer 
ing. }—SHAWEED, (The usual course is a mechanical 
engineer's shop, and such a book as Sprague’s “ Elec 
tricity ” for a knowledge of the principles.) F. Sr RI. 
Fox. (No one can answer your question merely from 
the shape of the piano. The sizes of tlie wires are 
usually marked on the wrest-plank.)—Mrcuasic,. (Sce 
P. 17, No. 555, also many places in back volumes—eyen 
in reent numbers.)—Acourr W. B. (See list of back 
numbers in this column, Nov, 10.)—Prxico, (About 
five shillings.)—Fix. (We suppose so, but cannot 
say Without some definite idca ot what you wish to do.) 
A. J. W. (It is not sate for a tiro to do much in the 
way of cleaning pictures. You mny take it out of the 
frame aud lay a clean towel over the paint. Make the 
towel wet, and sprinkle it with water from time to 
tune. After a duy or two remove, and wipe the picture 
with a sponge and clean soft water, Repeat the pro- 
cesses until the dirt is washed out. Give a final wipe 
down with the sponge, and when dry rub it gently with 
a little nut oil en a soft pad. The tear can be mended 
with piece of calico and glue or thick varnish or white 
lead and oil applicd at the back.)—J. J. J., B'ham. 
(The word meaus indivisible ; literally cannot be cut 
into two.)—P. A. G. (There are so many issued by all 
the publishers of such books that we must ask you to 
choose for yourself.)—A. C. B. (The scraper is the 
easiest, but if you want to repolish, remove with warm 
methylated spirit. 2. Thin it with turpentine.) —Ama- 
TKUR. (They are turned ina lathe, if you mean the 
wooden ones.)—J. Peck. (No, a combination of all 
colours.)— Our of Ir. Draw a larger size duwn to the 
dimensions required.) — A Sunscringr. (No, gun-metal 
is best.) — ONE in A Fix. (Yuu can learn only by prac- 
tical experience, 1 Jou may acquire the princi- 


in Nos. 695 to 700, all of which can be had except the 
last; but Vol. XXVII. is still in stock.)—Gro. UOLD- 
6MITH. (Various recipes in back volumes; but sprey- 


throughout. About to reduce to aize stated, also wish 
to know, first, how to alter large wood pipes which give 
sound like those produced by blowing in a barrel. Other 
pipes, large nieta, give false notes first and then come 
true. Gamba, a new stop, is voiced so soft that there is 
no real difference between it and o n diapason, und 
gives a muttied sound. Can it be made loud and stringy, 
or can I alter stopped dinpason 5 “open 1 ae “u 

j l diapason into some other sto as it is faulty 
right. Would you Please tell me if it is necessary to use im et ENA full, round tone with 8 being 1 
quired, what is best to be done 2—BRTA. 


4 14.) Hydraulics. To Forn. Warxxn.— Please 
oblige me with the following information How many 
gullons of water should be discharged per minute from an 
iron tank of the following dimensions ’—the tank 5ft, 
square, and 4ft. to the centre of the untice to top of tank, 
and from the centre of the orifice to the end of a per 
pendicular pipe vin. inside diameter, and 3vuft. in height. 
—N. E. O. 


absolute alcohol is needed? I used methylated. Also, 
Please say if the grey powder ought to be forined, and, if 
20, whether it can be preven by the use of platinum 
xmalgum? I shall be much obliged if you will answer 
these questions for me.—B, B 


(48702.]—Model Loom.—1 am constructing a small 
model loom (Power) in bruss to the scale likin. to the foot. 
Should be grateful if any of your readers would kindly 
give a few hints showing how to Proceed to polish and 
lacquer the prominent parts of framework. {Í also wish 
to give the retiring parts a good glossy black appenrunce, 
What kind of point will produce this“ Also, can minia- 
ture bolts be obtained for connecting the parts, or are 
there any nails which could be easily fashioned into small 
bolts !- L. Benxtiry. 

(48703.]—Legal.—To Mr. Wrrnerririp,—My father 
died, leaving the Place to his widow for her life, then to 
revert or go to one of hia sons, A., før his life, then to his 

absolutely. If A. outlives B., and B. dies, 
willing the place to some Person or brother other than A., 
has he, B., power to do so, or must it wert to A.! The 
widow is still alive. B. is the elder of the two.—Ey- 
QUIBER, 


a ; believe a spring is sometimes placed in the waist of the 
( 45704.]— Microscope Lamp.—Cun any reader gug- 
gert a cheap portable microscope lump, one that could be 5 ee 9 75 of pent voter Seu 
gan the sien ene ma ai e den Tato cn arking this, believing that mahy 
small portable lamp for burning wax or composite candle? | ers are suffering in a like munner.—F. ° 
—C. ny i] Screw 1 ha naer of 
for a number of years ave not secen an 
(45705. —Bize of Back Workshop. Land another | the “E M. 1 8 
c (Geto ie, Pes ia, have to doth ep 
paraitin’ lana’ bse pad an unia po ordinary whether our die-cutting friends could tell me what kind 
Bive us the headache. Would fomeune kindly say what oe Drk 1 ve 1 If 85 1 ie 
a a buck shop for two to work in should be —A. i Ain, 
LLETT, 


443706. ]—Cement for Tobacco Pipes.--Would 
Jack of All Trades,” or some other mechanic, kindly 
say what is a good cement for tobacco Pipes? Some 
thing that the oil will not penetrate.—A. HALLETT. 


48707.J)—Glass Colouring. — Would some of my 
fc Wuw-contributors kindly inform me how it is possible 
to illuminate glass borders by a process of colouring that 
will remain ‘TTnunent, leaving c centre of the shect of 
Blass blank ! I believe there is a good system of embos- 
sing or painting on glass that would answer the purpose, 
but I arn ignorant of the procers. Also the best means of 
obtaining correct copics of Photographs,—A. A. 


17 15. Watch Repairs.—Would “A Fellow 
Workman ” give a few hints on putting in new cylinders, 
the best way for taking proportion for watch, height of 
balance, &c. ? Also, huw to read a Jacot pivot Reuse — 
the meaning of the different numbers at each aide? Do 
they lead to the size of jewel-holes as well as the size of 
pivots —X. Y. Z. 

48716.]—Flat Feet. To Dr. Ebntxps.— On reading 
your able letter in a recent number, I have come to the 
conclusion that I must be sutfering from weakness of 
the muscles supporting the arch of the foot. I experience 
a curious dull pain under the instep, especially when I 
get out of bed in the moming, which is still more notice- 


and state mode of fixing die to stamp head, &c., I 
should esteem it as a great favour?—A Tix-PlArzE 
WORKER, 


487 18.] Electric Switch. — Will some of “ ours” 
ap me to make a switch for use at & colliery? I want 
5 : 


and another “on.” There are three wires along each 
road. and no earth wires. I Propose placing switch at 
the junction of the two roads, A sketch would oblige— 
F. W. 


48719.) — Engine Query.— Will some one kindly 
tell me what size the ere Ways should re mann 
48708. — Wood Turnin ; stroke cylinder? Also diam. of flywheel for two 
9 858 1 e be thankful if any Teale ea Making, cylinders of Yin. struke each, and the substance of the 
would give me any information that Would assist me in | Tank-shuft 1—M. M. 


commencing the above business, what kind of machinery C 
1 — — Ee 


to use, and how to buy the timber! — Lo N JOINER, 
“Hot Water. - On Monday evening Prof. 
Thorpe delivered a lecture on Hot Water before 
a large audience assembled in the Philosophical 
Hall, Leeds. In explaining the relation on heat 
to water, and of water to heat, the Professor showed 


[48709, Simplex Telephone.—I am much obliged 
to W. H.” for the capital description of the switching 
arrangements in the above telephone (48417 ): but there 
are two points in his necount about which I am not clear. . 
He says, “In coupling the instrument, the L of one is hot air.) — W. H. P. (For cold soldering see p. 81, 

‘te No. 888. It is not suited to such work ag you mention. 


you. However, you will find particulars in many places 
in back volumes. )—TiLLET. (Gum-arabic is the usual 
thing; but if you want something stronger, dissolve 
2dr. of gum tragacanth in 9 fluid ounces of boiling 


strument to reverse the poles of the battery.” What does 


they mean; aleo, i paire? 1 shall be grateful to W. H.” | influences, for ice beiug below this temperature, 


was lighter, aud therefore floated upon water, 
instead of sinking and forming a continuous serieg 
ofice strata, which the heat of a long summer could 


[18710.]—Electric Indicator.—I have fitted up a 
i scarcely melt. The effect of diminishing the 


house with electric bella and indicators, and wish to know 
the beat way to use them in connection with a five-cel] 
Leclanchs battery. At Present the circuit is through bat- 
tery, indicator, and bell. N OW, would it be more advan- 
tugeous to split the battery into two and use some of the 
celis to work the indicator and the others the bell through 
arclay? Ifso, what is the best division? I thought two 
cells for the main or indicator circuit and three tor the 
bell. The farthest room ig not more than twenty yards 
fron indicator. Also, what is the least number of Wires 
that can Le taken from the batteries (in the next room) to 
the relay? Cun it be done with three !'—CAntan, 


(48711.]—Gearin for Lathes.— To “o. J. L? 
AND OTHERS, —In * The Lathe and its Uses” favourable 
mention ix made of Robertson’s frictional gearing for this 
Purpose, but I have not heard of it being used. If it 
answers as well, or nearly so, us the ordinary gearing, it 
Stems to possess many advantages over it. It could easily 
bè applied to a mandrel running in collar and back centre 
without interfering with the existing speed pulley. Would 
Teverse cones of a wooden and iron whee] give bite enough 

or the purpose? If not, an extra wooden one could be 
fixed in front of the large speed. An epinivn on this and 
huta in titting up would oblige.—Neny, 


BACKNITIH. (You can make wooden wheels and glue 
emery cloth or powder on; but the emery wheels pro- 
855 are more cheaply bought.) TMO. Neison, (It is 
ue to changes in the earth's magnetism, some of which 
occur very slowly, while others take place every year, 
You will tind the subject treated us fully as is possible 
ix most textbuoks on magnetism.) — Potro. Yes, 
certainly.) —Ovacity, (What you say now s ows 
clearly that nothing can be done for you by certain Cx- 
perta, and yet you scem to think that thuse who have 
ad no Opportunity of ascertaining what is the matter, 
can do something for you. Why not try what they can 
du at the General Hospital?) J. C. (D 
sulphuric acid; but yvu can buy it cheap enough under 


contained. The application of the principle of rapid 
evaporation to freezing machines, was also demon- 
strated in a popular and attractive manner. But of 
the many experiments of the evening, the two that 
brought the lecture to a close were perhaps most 


plunging of the lecturer's hand into a mass of 
molten lead, as a proof positive of the fact that 
steam is a bad conductor of heat, and that the 
cushion of steam which separates a spheroid of 
water from close contact with a hot metal plate 
upon which it is formed, is the cause of the 
spheroid's failure to maintain throughout the tem- 
perature of boiling water. 


GATOR. (Several. See the records of the Patent Otfice. ) 
—CURRYGRANE, (We believe it would answer just as 
well, 2. We suspect you must consult the postal 
authorities, Any of our advertisers would quote a 
pie for the wire and fixing.) — W. S. F. (We do not 
now.) -C. W. Hopsox. (We do not know, but the in- 
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ventor is well known, and a letter addressed to him at 
Geneva would no doubt reach hun, 2. We can onl 
refer you to the advertisement eolumns.)—W. S. 
Brown. (See back numbers, especiall 336, Vol. 
XXXIV., for a table.)—Epwarv. (We do not know 
of one.)—Macnen. (See the list of back numbers, 
p. 238, under the head * Copying Processes.”?)—D. B. 
Axbo S, (They will be published in volume form, with 
ndditions by the author.)—R. III LIS. (No works 
specially devoted to it; but any good course of mathe- 
matics will give you the groundwork.)— W. B. (You 
will find a simple one in No. 736, 192; but direc- 
tions have been frequently given.)— NOMENCLATURE. 
(The question hus been frequently answered—certainly 
not.)- ‘Tantrar, (You will tind a full description in 
Specification No. 1,307, of 288), which can be seen in 
the Putent Otliee Library, The special feature is the 
shape of soft iron core, und its method of suspensia:y.) 
— S. W. II. (A series of articles appeared in Vols. 
VIII. and XI., and much information on details in 
subsequent volumes. Directions for making an Amc- 
rican Organ were given in Vol. XXVI. That volume 
can still be had.j—C. F. P. (It is not clear what you 
mean; but if you will look through recent indices you 
will probably tind what vou want.)—C. W. A. (See 
pi $1, No. 1. No vurnish at all; finishing coat is 
lack Japan.}—Carnoste Acin, (Books on Chemistry 
and Light contain articles or paragraphs on the sub- 
ject; but it is chietly in such papers as you mention 
that the facts are elaborated and their bearing ex- 
plained, Look through the indices of your back 
volumes.)—Countryman, (Do you not sce that an 
answer to your query would be a gratuitious udver- 
tisement !) - Srox r. (Incubators, not to go further 
back than recent volumes—in Vol. XXX.. pp. 465, 73, 
sso; Vol. XXXI., pp. 311, 41; Vol. XXXII., p. 141; 
Vol. XXXV. p. &. In each ense the page first men- 
tioned contains un illustration.) — T. Bui w ANT. 
Cannda (:). (Numbers ready, but address, unfortu- 
nately, mislaid. Kindly repeat on post- card.) — W. T. 
(No room at present; but you will find some good 
sketches for cheap artistic furniture, with full details 
and descriptions, in the Ruilding News of Nov. 10,17, 
and 24. The three numbers can be obtained post-free from 
this office for 1s. IId. in stamps.) — FhkKD. WALKER. 
Anyone can call himself a“ C. E.“; the majority of 

ose whoare like the people you mention, have very little 
mason or right to assume the designation. )—UGUARDS- 
Mas. (Retter inquire at the Horse Guards. Lawyers 
have nothing to do with such matters.) — IVA NSUOR DE 
Bours. (We do not know. An advertisement in the 
Address Column ” might parure for you the infor- 
mation.) — E. Siaw. (Me know nothing of the maker 
named; and, if we had the money to spend, should cer- 
tainly stick to Holtenpffel or Evans. The Britannia 
Co., of Colchester; Milnes, of Bradford: Lee and Hunt, 
of Nottingham; and Selig. Sounenthal and Co., of 
Queen Victorna-strect, London, aw all good finns, and 
worthy of support.) 


CHESS. 


— — 


Art Communications for this department must be 
addressed to the Chess Editer, at the ottice of the 
ae Mecuanic, 31, Tavistuck-street, Covent-garden, 

iU. 


PROBLEM DCCCI.—By J. P. Taylor. 


Black, 


Hire. 
White to play and mate in two mores, 


PROBLEM DCOCII —By H. F. L. Meyer. 


z . 


Bor uriox TO 797. 


White, Plack. 
1. K takes P 1. P moves 
2. K takes P 2. P moves 
3. K takes P 3. K moves 
4. R Mates 

SoLuTion TO 798. 
Whita, Black, 

1. P to K 6 1. Anything 
2. Mates 


NOTICES TO CORRESPONDENTS. 

Correct Solutions to 797 and 798 by Donald Mackay; 
to Tut by W. Stevens; to 795 and 798 by Schmucke; to 
795 and 796 by Dicky Sam; to 798 by W. T. Bayne ; to 
797 by H. M. S. Lascelles, 

Ix the Game Tourney, Mr. Blake has beaten Mr. Rey- 
nolds ; and Mr. Mainwaring, Mr. Selwyn. 

Game between Messrs. W. T. Pierce and J. Pierce :— 


(King’s Gambit declined.) 


W. T. P. J. P. 
White. Black. 
1. P-K 4 1. T-K 4 
2. P-KB4 2. P-Q 4 
3. P takes Q P 3. P K 
4. Q-K R 5 (a) 4. B-Q3 
5. B-Q Kt 5 (ch) 5. P-Q BS 
6. P takes P 6. P takes P 
7. Q-Q5 7. Kt-B 3 
8. B takes P (ch) 8. K-B sq 
9. Q-B 4 9. B-K 3 
10. Q-R 4 10. Kt takes B 
11. Q takes Kt 11. B- 4 
12. -R 12. B takes BP 
13. K-K 2 13. B-B 2 
14. Castles 14. Kt-Kt 5 
15. Q-Q R 3 (ch) 15. K-Kt sq 
16. P-K R 3 16. B-Q Kt 3 (ch) 
17. K-R sq 17. Kt B 7 (ch) 
18. K -R 2 18. P-K 6 
19. P takes P 19. B-B 2 (ch) 
20. Kt-B 4 20. Q-R 5 
21. K-Kt sq 21. Kt takes P (ch) 
22. Kt takes Kt 22. Q-Kt 6 
23. P-K 4 Q-R 7 (ch) 
24. K-B2 B takes P 
25. R-Kt sq B-Kt 3 ch) 
26. B-K 3 R-Q B sq 
N. Kt-QB3 B takes B (ch) 


K takes B 


. Q R-K sq R- 

30. K-B 2 P-K R 4 

31. Kt-K 2 Q-K 4 

32. Q-Q B3 Q-K B 4 (ch) 
33. Q K-K B4 B-K 5 

34. E takes B Q takes R 
35. R to K sg -K BA c) 
. R-R 5 36. R-Q 7 (ch) 
37. Q takes R 37. Q takes R 
38. Q-Q sch) as. K-R 2 

3. Kt-Kt 5 ch) . K-R 3 

40. Kt takes P ch) 40. K-R 2 

41. Q takes R mates 


(a) Cook here gives Kt-Q B 3 as the best play, and the 


N n Q-K 8 _P-Q 3 „& 
game proceeds 4. Kt-K B 3; 5. BEd3 6. BK Kt 5 Cy 
neither side having the advantage. 

K takes B K-Q 5 
5) If 28, — Pepe car ge — 
05 Q-K Kt 6 a E-B 5 ch) 8 Q-Kt 5 

ay Kt-B 4 best) 


32. Q takes P, and White has the 


takes Rt 
advantage. 
; Kt-Rt 5 R-K 7 
te) Q-Q Kt 2 R- BS Q-Q ht 3 
K-K sq 


ree Kt ] to K6, &e. 
x n (B 4} 6, Ke 


Tests for Coffee Adulteration.—In a work 
now in course of publication at Breslau, Professor 
Wittstein cives details of the tests which he regards 
as effective in the discovery of false colouring on 
coffee, such a process being, it isexplained, resorted 
to in order to give to inferior and sea-dimaged 
kinds the appearance of superior descriptions. To 
detect the presence of lead he recommends the 
placing of the suspected coffee-beans in diluted 
nitric acid (of I-10 specific gravily), which is poured 
off after one hour, and further diluted with three 
times its bulk of water. By the addition of sulphide 
of hydrogen the lead is made to form a black pre- 
cipitate. Another mode of colouring cofiee-beans 
is said to be by the use of a greenish powder, com- 
posed of Prussian blue, chromate of lead, clay, 
and gypsum. In order to discover the presence of 
this aas matter, warm distilled water 1s 
poured over a quantity of coffee-beans. After a 
couple of hours they are taken out agun, and the 
water is allowed to become clear. If gypsum has 
been used, the water is rendered turbid by chloride 
ci barium. II Prussian blue has been used, it can 
be readily traced by applying potash-lye, which 
immediately changes its colour into brown. If this 
change dues not take place, it may be inferred 

at ird co has been used instead of sian blue. 
ard in that case nite acid will destroy the colour. 
Dung the treatment with potash-lye the chromate 
of lead is more or less affected, and is partially or 
whey @ssclved ; while, if turmeric has teen used. 
it lp takes a brown colour. As a further test. 

ar amt of amen is spoken of as beme 


r -suigh : uy 
to show the presence of chromate of lead it 


Every Workman connected with the Building 
Tradca n-quiring a Situation should advertise in . THE HUILD- 
ING NEWS," published every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-xanica, London, W.C. 


“THE RUILDING NEWS” is the Principal Journal, repre- 
senting Architects and Builders, and hay the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should inslst on secing “THE RVILDING 
NEWS "every week ut his Club or Coffee, House. He will tind 
more “ Lista of Tenders '' for new work in it every weck than in 
any similar paper, and can thus judge where work is likely to be 
had. He is also specially invited to mike use of “ Intercom- 
munication ' if he wants to know anything about his trude, to 
write to the Editorif he has any suggestions to make, and to 
advertise in the paper when he wants work. 


The charge for Advertisements for Situations ia One Snihing 
for Twenty Words, and Sixpence fur every Light Words alter. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


56. 6d. for Six Months and Ils. for Twelve Months, Poat- free to 
any part of the United Kingdom. For the United States, 138. or 
3 dols. 2. gold ; to France or Belgium, 13s.. or 16f. W.; to India 
via Brindisi!, 154. 2d., to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonics, 13s. 


The remittance should be made hy Post-office order. Back 
numbers cannot be sent ont of the United Kingdom by the 
ordinary newspaper post, hut must be remitted for at the rate of 
3d. cach to cover extra postage. 


Messrs. Jawzs W. Qcrex and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to reecive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post-free. The copes 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers gre 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVIL, XXVIII., XXX., XXXI., XXIII., 
XXXIII., and XXXIV., bound in cloth, 7s. each. 


(Vol. XX XV. now ready, price 78.] 


All the other bound volumes are out of print. Suberribere 
would do well to order volumes as soon as sible after the con- 
clusion of each balf-yearly volume in March and September, as 
only a limited number are bound up, and these soon ran out of 
print. Most ofour back numbers can be had yer price 2d. 
each, through any bookseller or newsagent, or 24d. cach, post- free 
from the office (except index numbers, which are 3d. cach, or 
post-free, 34d.) 


Indexes for cach half-yearly volume up to Vol. X. ‘except Vols. 
II., III., IV., V., and X. inclusive, 2d. each. Post free 21d. each. 
Indexes to subsequent vols., 3d. cach, or post free, 3żd. Cases for 
binding, Is. ed. cach. 


» Subscribers are requested to order Cases and Vols. through 
their booksellers, and not to send dint. The rmyulations of the 
Post Office prevent their transmission through the Post. 


—— —•—b. ͤ —ä—) enna 


Throat Irritation. rene and Drynes. Tick- 
ling and Irritation, inducing couch and affecting the voice. For 
these symptoms use Epps’s Glycerine Jujubes. In contact with 
she glands at the moment they are excited by the act ef sucking, 
the Glycerine iu these aer cable confections becomes actively hial- 
ing. Sold only in boxes, Tid., tins, Is. IId. labelled Jags Errs 
and Co., Homeopathic Chemists, London. A letter received :— 
u Gentlemen,—It may. perhaps, interest you to know that, after 
an extended trial, I have fonnd your Glycerine Jajubes of con- 
siderable benefit. with or without medical treatment in simost all 
forms of throat disease. They soften and clear the voice — Yours 
faithfully, Goxbo~w Horus, M.D., Senior Physician to the Muni- 


cipal Throat and Ear Infirmary.” 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term for which 
their subscription is paid will be forwarded to them ina Pixx 
Wrapper. as an intimation that a fresh remittance is necessary, uf 
it is desired to continue the Subsmphon. 


CHARGES FOR ADVERTISING. 

d. 
Thirty Weg 26 
Every addigiunal cight words... we ee 6 


Front Pace Advertisements Five Shittings for the first 0 werds, 
affterwanis Al. per line. Paragraph Acvertiements One shilung 

ar line. No front page or pucermiph advertisement inserted fer 
ess than Five Shiuna. Reduco tects for eeoes eof more than G 
insertions may de ascertaincd on application to the Pubisber. 


ADVERTISEMENTS ia EXCHANGE COLUMN—for 


s d. 

Twenty-four we I gx zá 8 --0 3 
For every succeniung Eizht words 55 TA --0 3 
AVERTISEMENTS in the SIXPENNY SALE COLTAS 
8 . 

Sixteen word Ha — 2 siar. eaha aie . 6 6 
For cvery suceweding Fizht Words oA . 0 6 


8 
The address is included as part of the advertisement, and charged 
for. 
E E mast mach the cf. bripm on Wednesday 
to insure ims ros in the flu ins Fnday s Durer. 


Holloway's Pills should be taken occasionally in 
moderate dsa gunung the wouter was 2. won Loe ste mach, 
liver, And lun arr >owniy it . % An — 7. H 1 KAN 3 
meetin perverts 1A and Med Talh n fom ating pre- 
iad A r op the systue m. enigs the fom Leggy serviceatle when 
umpan foggy Asper are preva at. 
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Rubber Stamps. r quality. What cere in ryg- 
hand. 2 Want . Moca. 4 Nat L. 21 F., 
Pocto Apparatus, &c.— Wats. Lie. Aan. 

Wanted. a d Monocular Microscope. in ex- 
chang fer 2 K Ca- te Nen, ars: Mr. 
J. M . Kivnum, bores Traws. rein 
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THE VOSS INDUCTION MACHINE. 


By Joun T. SPRAGUE. 


(THERE is so much interest at present 
about this machine, that a more full 
description than has been hitherto given 
may be useful to our readers, more especi- 
ally as this machine will not only furnish a 
great deal of information in static electricity, 
but it will conveniently replace induction 
coils with their trouble and expense of 
batteries. I will, therefore. give a detailed 
description of the construction, which it is 
only justice to the makers to say is very 
simply and effectively arranged, 
The base board A has upon its lower side 
a groove formed by two strips of wood fitted 
longitudinally ; in this slides a bar of wood 
B, carrying anupright stem of wood, through 


the upper part of which there crosses a brass 


tube, the ends of which contain stout rings 
of brass to form bearings for an iron axle 
on the further end of which is clamped a 
large driving-wheel, while the other is titted 
with a handle for working the machine, 
The tension of the driving cord is controlled 
by sliding the bar B, which carries the whole 
system, in its groove, and fixing it by means 
of C; this, which cannot be clearly seen in 
the drawing, as it is hidden by other parts, 
is a handle of wood, carrying a screw, which 
passes through a longitudinal slot in B, and 
into anut upon a strip of iron fixed across 
the groove, so that when the screw is 
tightened up it clamps the sliding bar B 
against the an, 

On the further part of the base there is a 
strong wood pillar D, the end of which is 
turned down to fit a hole in the base to 
which it is screwed from the bottom when 
truly adjusted. From this pillar there pro- 
jects the axis which carries the working 
parts; it is formed conically where the 
„„ work on it, and reduced be- 
yond this to adapt it to receive the various 
fittings. A little above this axle there is 
also a rod of ebonite projecting from D, with 
a notch close to its end to carry the fixed 
plate, which is also supported by two notched 
pegs of ebonite fixed in the base board, 

ut only one of which is seen in the figure. 

The fixed disc E (say 124in. in diameter) 
has acentral opening of 3in. diameter. Let 
us imagine a circle drawn on this of Thin. 
diameter, divided into six equal parts; on 
two opposite pairs of these points are tixed 
lin. dises of tinfoil, and the pair are then 
connected together by a narrow strip of 
foil. These pairs are shown FF on each 
side of the plate. The intermediate points 
are unoccupied in this fixed plate, and it is 
not unlikely that the working would be im- 
proved by dividing it, and leaving an open 
between the two parts in the vertical 
line. GG are segmetal shields of paper 
pea over the pairs of foil, and projecting 
eyond them, half of one division, in the 
direction of the motion: these are some- 
times made larger, but I find a curious 
disadvanta result, which I shall return to 
hereafter, Strips of foil also connect opposite 
discs of the two pairs to brass clamps, 
which are fixed to the edge of the plate 
projecting beyond it, and having holes in 
them to carry the fittings KK. The plate 
E is to be placed upon its supports, with 
the foils and shields at the back. Its whole 
surface (except upon the shields which are 
ired to act as partial conductors) is 


carefully varnished, asis also the moving 
plate, in order to prevent deposit of moist- 
ure ne gla also must be thin, such as 
window-glass, but perfectly flat, and of 
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suitable quality, or other materials such 
as ebonite; or vulcanised fibre may be 
substituted. 

The moving disc H (say 10}in. in diameter) 
has a central hole for mounting on its axis, 
and should bedivided exactly asthe other into 
six equi-distant points, to be fitted with inch 
discs of foil, i i, upon which are fixed small 
metal buttons: these are firmly fixed to the 
glass disc through small holes in the foil, by 
means of marine glue or other cement, but 
must make metallic contact wifh the foil ; 
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in rotating, these discs exactly face those 
of the fixed system. The plate is mounted 
with its plain side facing the other, and as 
near to it as is manageable (say one eighth 
of an inch apart), so that the two glasses and 
this air-space constitute the induction circuit 
between the conducting foils, just as in 
Leyden jars or condensers, which they, in 
fact, constitute. The plate is now to be 
mounted on its hub, which is a brass tube 
fitted internally with a brass bearing at each 
end, drilled to fit the conical axis, On its 
further end is fixed an ebonite driving pulley, 
and on its front end a flanged collar of 
ebonite to fit the hole in the plate, and a 
nut of ebonite to screw on it and so firmly 
grip the plate, and effect its rotation. 

The moving system is now passed on to 
the axis through the opening in the fixed 
plate, and secured in position by a broad 
brass nut screwed on the axis, andupon the 
face of which two steel pins are fixed in the 
horizontal line, to carry the remaining 
parts. 

LL is the collecting system, composed of 
a stont rod of ebonite, slipped upon the 
projecting axis and the two pins just men- 
tioned, which hold it firmly. At each end 
of the rod are brass T-pieces, fitted with 


projecting pins nearly touching the glass 
plate and the metal buttons. At the en of 
the combs are blocks of ebonite with pro- 


jecting pins of ebonite, which reach to the 
fixed plate and keep it steady and at the 
proper distance. The other branch of the T- 
pieces terminates in a ball, drilled to receive 
a sliding-rod for the conductor, fitted with 
ebonite handle M at one end and a movable 
ball at the other. 

Leyden jars NN, with foil on their lower 
parts, support the end of the collecting 
system by their brass terminalrods entering 
holes in brass knobs above them: these wires 
are connected to the inner coatings by wire 
brushes on their ends. The outer coatings 
are connected together by means of metal 
saucers in which the jars stand, and which 
are screwed on the base and connected to- 
gether by a wire beneath. It would be 
better to thoroughly insulate them and 
provide a shifting means of connection, or 
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ebonite pillars might replace the jars, which 
could then be sus nash from the collecting 
rods as in the Holtz machine, or a single jar 
have its coatings connected to the two 
collectors, so as to be able to vary thecon- 
ditions. P is a second pair of combs screwed 
to a brassframe which also fits on the pro- 
jecting axis, andis held in place by an ebonite 
ball screwed on the end of the axis; these 
combs have in their middle a brush of fine 
wire which just touches the buttons of the 
disc, and the function of this part is to make 


0 


DN 


‘contact between and discharge the several 
parts of the disc of any residual electricity 
not taken up by the collecting combs. The 
working position is not vertical, as shown, 
but just over the end of the paper shield; and 
the fixed plate itself, though working in 
different positions, is probably best arranged 
with its discs equally above and below the 
collectors, 

KK are brushes carried upon bent arms 
screwed to the clamps on the fixed plates; 
these brushes are so adjusted that they just 
touch the buttons as they pass under them, 
so as to connect together the discs of the 
fixed and moving plates which are exactly 
opposite each other, 

The action and working results of the 
machine must be deferred to another 
occasion, 

SS 


THE TEXTBOOK OF GEOLOGY.* 


| a volume of nearly 1,000 pages, Dr. A. 
Geikie has presented us with a work 
which may appropriately be termed “the 
Textbook” of Geology, -for, both in the 
facts presented, and in the method of 
resenting them, it leaves nothing to be 
e The method is that adopted by 
the author while conducting his class 
at Edinburgh—a method which he has 
found to afford the student a good grasp of 
the general principles of the science, and at 
the same time a familiarity with details of 
which he is enabled to see the bearing in 
the system. The digest given of each 
subject is accompanied by references to 
memoirs where fuller statements may be 
found, and Dr. Geikie has done much to 
remove the not unmerited reproach that 
geologists in this country are but 
vaguely acquainted with types and illustra- 
tions other than those drawn from the 
British Isles. Geology is so progressive a 
science, and its literature increases so 9 0 
that between the writing of such a volume 
as this and its issue, many subjects of 
interest are brought to the notice of the 


* Textbook of Geology. By ARCHIBALD Geikiz, LL.D 
F.R.S. London: Macmillan and Co. 
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tion, and the mean annual temperature 
of London would be 40° lower than it is. 
The various opinions on these points having 
been bricfly but cloarly noticed, Dr. Geikie 
proceeds to his second book, which is an in- 
vestigation of the materials of the earth’s 
erust. Viewed in the broad way, the earth 
consists of two envelopes—an outer one of 
gas completely surrounding the planet, 
another of water covering about three- 
fourths of its surface, und a globe, cool and 
solid: at itssurfuce, but possessing ahigh inter- 
nal te mperature, Quite one-half of the outer 
shell of this globe consists of oxygen which 
once existed in the gaseous envelope, but 
now appears combined with metals; while 
the extent to which water has been ab- 
stracted by minerals is almost incredible. 
Already, it is believed one-third of the 
whole mass of the ocean has been absorbed, 
and eventually it is probable the earth will 
resemble the moon and become a globe 
without air, or wuter, or life of any kind. 
Voleanoes, hot springs, and borings for wells 
and mines give abundant evidence of internal 
heat, for, ‘although the rate of increment 
varies slightly, “the tefnperuture as we 
approach the carth’s centre, or, to speak 
more within conceivable limits, as we sink 
crust, always increases and 
The different thermal 


r or cunduetivities of the rocks and surface con- 
— di- lens. 


such as perennial sheets of ice, 


3 suthuently account for the observed differ- 
vi nes in underground temperatures, although 


i Mr. Mallet contends that they are due 
te local accessions of heat arising from trans- 
formationef the mechanical work of compres- 
sion due to the constant cooling and contrac- 
There are, however, only 
three teores as tothe somuition ofthecarth’s 
inte nor which merit consideration—-one 
sappuses the interior to be molten 
with a sond crust; another which is based 
or the supposition that, with the exception 
laal vesicular spaces, the globe is solid 
ani Eg to the centre; and a third which 
qeases a liguid substratum between a solid 
and the crust. The arguments for and 
sare these sunpositions are brichy given 
ty Dr. (sikis. and he concludes wiih the 
Be that it is highly probable the 
Le of the earth's interior is at the 
piut Pape for the pressure at each 
. aud that any relief allows of the 
az n of the matter so relieved, which 
t-l on the lines of uprise by 
—— Xe. Having given an account tof 
— cons sigon of the minerals and rocks 
ine the earth's crust, the author pro- 
to Dek III., which consists of a 
on Dynamical Geology divided 
Togene and epigene action, the 
rioting to the changes in progress 
the the latter to the 
water, and animal life on 
we. Volcanoes an! earthquakes 
sists of internal action, and are 
a to the heat of the interior. 
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tinued activity of volcanocs. Bel. 4, 
upheavals and sinkings of the y,- 
produced by the action of vols. 
earthquakes, there are those of u guet 
uniform churacter—phenomena Ell a 
secular upheaval and depression 
due to the movement of the land, and a 
except in some cases, to a change in thi] <- 
of the sea. Any stratum of rock contr: 
marine organisms must be evidence ni i 
upheaval of the land, as are also Sa- 
caves in cliffs, now separated bypass: 
meadow-land from the ocean. Ro 
beaches also afford one of the most enz 
proofs of upheaval. It is more det zt 
find clear evidence of subsidence, irsi 
successive sea-margin is carried dm 
washed away; but here and there x 
merged forests, giving clear evidens xi- 
sidence, while coral reefs are tat o 
proving depression of the bed of th - 
and Indian Oceans, for recf-buildinz r. 
do not build at greater depths than -: 
fathoms, and yet their reefs mse out oi- 
water, so that it would appear ti- 

of building has kept pace with a rs 
of subsidence. If the effects vit . 
on the surface are so great, it iser wi 
the internal changes must also b t7 
considerable, and this branch of the . 
occupies several of the most intent: 
pages in the book, for Dr. Geikie r 
experiments in fusion, erystallisati =. 
sublimation, and to the effects of os. 
water and its action on rocks, to th ;“ 
duction of marble from limestone, ub. 
conversion of vegetable substances in? v- 
The effects of air, water, and life bmi 
subsection of o or surface ath. = 
are treated as fully as need be e: 5 
volume of a thousand pages. Bri. 
introduces us to what is considered > 
proper--Le., geotectonic geology. oe 
architecture of the earth's crust, ixe. į 
and VI. being respectively descr’ 
peleoutological “and stratigraphical s=. z 
Book VII. complet es the work with . 5 
piges on physiogpaphical geography. + 
gveotectonic a ‘discusses the me: 
arrengement of the various maters) = 
posing the crust of the earth. It shor: 
some have been formed in beds er 
whilst others have been poured oui ra 
subterranean sources in sheets of tv 
rock or in showers of dust which bir «3 
pled up into hills and plateaux. [ru 
shows that beds laid down orizut! 
practi ically horizontal strata have ies 
tortel, crumpled, and thrust upwarce} 
masses from below, forced up by we 39 
at the inner crust. Palwontolusical s 4 
J als with the organie forms found proz 
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in the rocks, and affords the 1 y 
evidence of the changes in chuu a 
have occurred in any given region. sa 


grapule: al gvolugy i 18 really gee Jagi k 
torv. as it “shows. the age of the ced 
strata, and places them in their chron A 
onder. and determines the onler of 
cession of the various plauts and = 
whieh have in past times lived up? 
earth, Physiographical goology e- 
an inquiry into the history of the jo 


fcatures of the earth's surface. buss) a 
facts obtained from a study of thir 4 
All these branches of the suv} : 


ineiy illustrated with little T (or 8 
numerous notes give ample indicsti + 
HaarT partis wlars may be lone! 
where the statements made can be vi 
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from another; but in proportion to the 
phical distance between the localities, 
so is the element of uncertainty in our read- 
ing of the record increased. The most de- 
sirable method of research, says Dr. Geikie, 
is to exhaust the evidence for each area or 
province, and to compare the general order 
of its succession, as a whole, with that which 
can be established for other provinces. It 
is, therefore, only after long and patient 
observation and comparison, that the gcolo- 
gical history of different. quarters of the 
globecan be corrected. In carrying on such 
work as that this volume will be of great 
assistance to students; for, as we think we 
have shown, it covers the whole field, and, 
while not neglecting the details, impresscs 
the foundation principles of the science upon 
the memory. 


THE TRANSIT OF VENUS. 


W are indebted to one of our greatest Eng- 
hsh astronomers for inviting our atten- 
tion to an absolutely inexplicable omission in our 
numerical details of the Coming Transit of Venus 
on p. 266. The times there given of the various 
phases of the Transit are, it should, of course, 
have been stated, Geocentric—i. e., those at which 
the contacts, &c., would occur, as seen from the 
Earth’s centre. Quite evidently, in the case of a 
body so relatively near to us as Venus, a marked 
lisplacement must take place in her position as 
viewed from the surface of the earth; and, in 
der to reduco the times given on p. 266 to those 
or any given station, the Vantical Almanac fur- 
shes the following formula (four equations are 
eally given, but we need here concern ourselves 
nly with that having reference to External 
ontact at Ingress) :— 
Call the radius of the Earth at the given sta- 
‘on p, the Geocentric North Latitude , and East 
ongitude A; then the Greenwich Mean Time of 
irst 5 contact may be computed by the 
rmula 


lec. 6th, Ih. 55m. 57s. + [2:5471] p sin. l 

— [2-4789] p cos. (A — 87° 53:3). 
The log. of the radius of the Earth and Angle 
the Vertical will be found in Table XII. in 
oomis's Practical Astronomy.” Employing 
is formula for Greenwich (Geocentric Lati- 
ide 51° 17:4), we find that 4m. 283. must be 
lded to the Geocentric time of First Contact, 
hich will hence take place at Ih. 55m. 578. + 
n. 28s., or 2h. Om. 25s. p.m. on Dec. 6th, and 
on. The Angle from the North Point of the 
m towards the East (as seen with the naked 
e) for First Contact at Ingress will vary from 
ont 127° in the Fast of England to 122? in the 
‘est of Ireland. 


The Writer of Astronomical Notes for 
December.” 


MPLE PROCESSES IN QUANTITA- 
TIVE CHEMICAL ANALYSIS. 


E following chapters on tho above subject 
are intended principally to be a help to 

se junior students of chemistry who may not 
co access to a chemical laboratory, and who wish 
acquire a slight knowledge of Quantitative 
emical Analysis by working at home. The 
cesses selected have been simplified as much 
possible without interfering with their 
ciency, and they give results accurate enough 
all practical purposs. They will include 
cesses for the analysis and valuation of most 
he commercial products more commonly met 
h, such as bleaching-powder, soda-ash, pyrites, 
estones, iron ores, manures, fecding stuffs, 
er, &c., and if space permits milk and butter. 
is of course expected that the student will 
e at least an elementary knowledge of chemis- 
and chemical notation, but as many may not 
.cquainted with the use of apparatus, I will, 
re proceeding further, devote a few sentences 
he consideration of the subjects, apparatus 
„ manipulation.” To perform an analysis 
sfactorily, it is absolutely necessary that the 
utor should possess a certain amount of 
jpulative skill, to be acquired only by prac- 
However, by reading over the instructions 
fully, and reforring to them as occasion 
ires, nd at the same time exercising a due 
unt of care, I have no doubt but accurate 
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results will be obtained. Regarding apparatus, 
then, first in importance comes :— 


The Balance.—This instrument is indispensable 
in quantitative analysis, since by its aid alone 
we are enabled to determine exactly the weight 
of substances, and on its sensitiveness depends in 
a great measure the correctness of the results. 
A first-class balanco commands a high price ; but 
one sufficient for the requirements of a beginner 
may be purchased fora very moderate sum. The 
balance should be kept in a place where it will 
not be exposed to acid fumes. A vessel contain- 
ing strong sulphuric acid, and another a piece 
of quicklime, may be kept inside the case, if it has 


one, to absorb moisture and prevent the steel R 


parts from rusting. It should also bo observed 
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what is indispensable at the commencement, and 
when any special piece of apparatus is required 
describe it at the time. 

Two Berlin porcelain evaporating basins, 10 oz. 
capacity; also two small ones about 2 oz. ; several 
thin glass beakers of various sizes: two or three 
glass funnels; a double filtering stand; some test- 
tubes; watch-glassos; a retort stand with two 
rings; Bunsen lamps with rose burners, or spirit 
lamps where gas is not available; a few iron wire 
triangles; small spatula ; pestle and mortar; 
Swedish filtering paper; platinum foil, two 
pieces, cach about 2in. square; one or two small 
porcelain crucibles with covers; glass rod for 
tirring rod; brass forceps, &c. 


Reagents.—It will be found convenient to pro- 


that the instrument is in a strictly level position | cure the reagents, with the cxception of the 


and frec from vibration. ; 

The Weights.—Those commonly uscd con 
of a set ranging from 50 grammes to 001 
grammes. 

The Washing Bottle, is a largo flat-bottomed 
flask about 35 ounces capacity. It must be fitted 


sist and 


mineral acids and some others in their dry form, 
make up the necessary solutions only when 
required for use. An accumulation of bottles will 
thus be prevented. 
Manipulation.—Sampling.—In order to obtain 
concordant results in analysis, great care should 


; . > , | be bestwed on the sampling when the substance 
with g good sound cork in which two holes have Wee or abl, such as some guanos or super- 
these holes are fitted tightly two pieces of glass n red pedi 53 j a 
tubing, bent at angles corresponding to A and sample of the Whale sho F 


1 ` i AEA on a clean sheet of paper on the table. ‘It should 
B in Fig. 1. The tube A extends nearly to the then be thoroughly mixed with the hands, and 


the larger portions crushed between the fingers 
until the sample assumes a uniform consistency. 
throughout. By lifting the corners of the 
paper, gather into a heap in the centre, and 
using tho spatula again, spread out and divide 
across into four equal portions; separate one of 


F KT 


the portions from the rest, and retain for 
pounding in the mortar and subsequent 
analysis. In the case of hard mineral sub- 


stances, the large masses should be broken up 
with a hammer onan anvil or stecl plate, and 
reduced to a coarse powder, then thoroughly in- 
termixed and divided as before. 


Pulrerisation.—After sampling, the substanco 
to be examined is ground to a powder in a porce- 
lain mortar; if very hard or tough in an iron one. 
f . . Most minerals require to be first reduced to a fine 
bottom of the flask, and has its point of delivery, powder in the iron mortar, and a portion taken 
C, drawn out so as to lcavea small aperture for | and further ground to an impalpable powder in 
the ejection of the stream. The other tube ter- | an agate mortar. A well-tempered file may be 
minates a very little below the cork. When employed to pulverise metals and alloys. 
this flask is nearly filled with water, the cork ee . ; . . 
and tubes inserted tightly, and air from the lungs Weighing.—Itia convenient in most instances 
blown in at B, a fine jet of water issues from C. to weigh in a carefully counterpoised watch -glass. 

2 ; A counterpoise can, with a little trouble, bo made 

Water-oven or Drying-closet The best form of lead. No body should be weighed while warm. 
of this apparatus consists of a copper or tinned Nothing must ever be added to, or removed from, 
metal box, about nine inches square, open in| the pan of the balance while the beam is free to 
front. The walls are double on the five sides, | oscillate, but only when resting on the supports. 
admitting of its being surrounded with water, The weights should be systematically sclected, 
which is introduced at an opening in the top. | not taken at random, and lifted with the forceps 
The front 18 provided with a hinged door and only—nover with the fingers. Suppose it isre- 
fastened with a small snib. The oven is sup- | quired to know the weight of a crucible which 
ported on an iron tripod stand, and when af turns to be 6:534 grams; the 10-grams is first 
Bunsen lamp with a rose burner is lighted under- tried, and finding it too much, the next in ordcr, 
neath, the water rapidly reaches the boiling 5-grams is substituted—this is too little ; so the 
point, and a regular temperature of 100 deg. C. | next lower weight, 2-grams is addcd—thisis too 
is maintained in the interior. An ordinary kettle | much; it is therefore replaced by 1-gram, making 
might be uscd as a substitute for a water-ovcn, 6-grams, which is too little ; the next weight 5 
by inverting the lid and placing a covering of pram is added, then the 2-gram, and so on 
thin sheet iron in the shape of a cone over it. | until the balance is ascertained to be in equilibrium 
The substance to be dricd could then be placed in by the pointer vibrating to an equal distance on 
the cavity of the lid and the kettle set on the fire | each side of the central mark on the scale. The 
to boil gently. weight is then noted, and the weights removed 


5 is a sheet-iron tray with the | from the pan and replaced in the box. 
sides turned up about two inches all round, a wig. — W 3 
may be of any e size. It is 1 1 „ 5 ane 115 8 1 
op apable of absorbing moisture from the air, must 
four fect sufficiently high to allow one or more} be dried. To accomplish this, the powdered body 
Bunsen lamps to stand underneath (see Fig. 2). | is exposed from one to two hours to the heat of 
the water-oven. In the majority of instances 
this is quite sufficient ; but there are cases where 
a temperature above that of boiling water is ne- 
cessary: such substances can be dried over the 
reduced flame of a rose- burner. 


Solution.— Digestion. —The common solvents are 
water, hydrochloric, and nitric acids, singly or 
together. Solution is facilitated by huat. When 
the substance under examination is soluble in 
— | water, or supposed to be so, it may be heated 
along with that liquid in a beaker or porcelain 
basin on a piece of wire gauze, supported over 
the flame of a rose-burner until solution takes 
The bottom is bedded with sand toa depth of place. If the substance is insoluble in water, it 
about an inch. When in' use, the sand-bath | is next treated with acid in a small flask or porce- 
should be placed in a draught or an inclosed | lain basin, and allowed to digest in the sand-bath. 
space, so that the fumes evolved will be carricd | If a flask, it should be bedded in the sand nearly 
away without pervading the apartment. to the level of the liquid, in an inclined position, 

The rest of the apparatus nceds no detailed de- | to prevent loss by spurting. To diminish, to a 
scription. I will therefore simply give a list of certain extent, the escape of fumes, a 
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funnel mav be placed in the mouth of the flask. 
It will be found to hasten solution if the vessel m the true sperm 
and its contents are oveasionally shaken or and which shows it to be allied more to 
stirred. especially in places where there was a long length | the waxes than to the majority of liquid oils, 
Precipitatinn.—When a dissolved body is sud- | of horizontal pipe, say 30 to 50 feet, buried in Thus, all the ordinary fatty oils of animal and 
denly reduced to the solid or insoluble state, it is | the ground, €e. In such places it is quite as well vegetable origin yield, on treatment with an 
said to be Precipitated. The reagent causing this | to use one. The place for fixing is about 6 feet alkali, 
change is termed the precipitant, and the solid 80 


a ‘‘ soap,” or compound of the alkali 

down the well, but where such valves are fixed | used with the fatty acids of the oil, together 

formed the previpitate. In most cases the preci- | the pump will work harder or heavier on account | with the familiar body known as glycerine. The 
pitant must be added in excess; and to find if of the l i 


such isthe case, the precipitate may be allowed to 


o. 923. 
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ker valve or box. | remarkable chemical 


constitution hitherto 
were very fond of | observed only in the oil 


the other hand, including Spermaceti, 
of the water through the additional valve. The yield a soap like the oils and fats, but instead of 
settle a little. and a few drops of the supernatant reason why these valves are uscd on the suction glycerine, they furnish peculiar solids, 
clear fluid, taken up with a glass rod, Placed in a | is to prevent the top or sucker valve receiving the varying in nature with their origin 
watch-glass, and tested, if any portion of the body 


heavy slam or shock which takes place in long product of the saponification of beeswax is 
lengths of Pipes when the handle of the pump is 


still remains in solution, by adding a drop of the ‘*mynicy! alcohol,” Chinese wax yields ‘* ceroty] 


precipitant. Beakers and porvelain hasins are 
the most convenient Vessels for precipitation. 


alcohol ©"; while Spermaceti furnishes “cetyl 
alechol.“ On similarly sa ponifying sperm oil, I 
When rx. adherent particles can be re- 3 AL found it to yield a Soap (as usual), but instead of 
moved from the sides af the dish by means of a —— l 
feather before transferrin 


g the previpitate to the 
filter. In MANY cases precipitation is promoted 
by boiling: in others, complete separation only 
takes place after standing at mst for some hours. 
hope to be able. in the Next article, to give a 
proc for the estimation of lime in chalk. 


Esthos. 
T 
PRACTICAL NOTES ON PLUMBING.— 


glycerine I ‘obtained a new solid body, which I 
Propose to call Spermyl alevhol, and which J 
ve as vet only incompletely examined. The 
analysis of sperm oil from different sources shows 
that the proportion of spermyl alcohol vielded 
on Aponification was remarkably constant, lying, 
according to present experience, between 38 and 
12 per cent. Thus, on saponifying ordinary animal 
or vegetable oil, there is obtained about 95 per 
cent. of fatty acids, and 10 per cent. of glycenne, 
but on Saponifving sperm ol there results about 
60 to 64 per cent. of fatty acids and 10 per cent. of 
iu aleyhol—a white, crvstalline, readily- 
fusibie solid. The bottle-nose oil has yielded 
me analytical results showing that it is chemically 
identical with Sperm oil. Thus I have obtained 
from bottle-nose oil 64 per cent of fatty acids, 
and 39 to 40 per cent of spermy! alcohol—numbers 
which are Practically concordant with those 
Vielded by the oil from the true sperm whale. 
Up to the present time the peculiar composition 
frst noticed by me in the case of sperm ail is not 
known to be common to any other oil than that 
from the bottle-nosed whale. so that the latter 
oil stands alone in its right to be considered asa 
worked and stopp-d too quickiv from the hand perfect Substitute for true sperm oil. Porpoise 
| Stroxe on to the tack stroke. or, in other wonds, vil. and the oiis Írom the vanous Spevies of whale- 
from the dawn Sroke to the up stroke. Take bone whale are quite different in 5 
natio- the Srekes in pumping are known to irom the oils of the Sperm and bottle-no 
| paump-makers and fixers as hand or = back | Waaies. The striking amuanty in constitution, 
stroke. and als) as‘ forward or tack stroke. amounting in fact to chemical identity, between 
| Cras ‘tin or aur” stroke, whether the rods are | the oils from the sperm and the buttle-noeed 
Workin ina horizontalolldque, or vertical position, | Whale Sagwested the probable Cee pies 
Nome plumb rs will say ~ up stroke or e down (f the two animals. On inquiry, I foun 
amke; this git answer when the nals do no: SUSpicion conormed in the Strongest manner. 
POSIVe a neking motion. or when fixed in af Lae fad of the two animals is very Similar. and 
2 ‘zontal position far Mopraating morion: tut Jute Ufern? from that of the (rreenland and 
lie naar pump-hind is known to siy = hand or j “ther whaleb -ne-whales > both animus have a 
likami ; hick-fin, which is nog Print in whale-bone 

Toes tan- Wes are chen fixed umn the. Whales: and last. but not least, they both 
nsing mains ton Neve the valve on the curler of N 1 Artes in the head, which are 
the barrel. or to krep the constant seicht of the | Ded with oil. : 
wer off the stuting-hox. They are then known | Whether the oils of the narwhal. dugong. and 
ey the mame cf minis - valves. D, Fir. 2S7, [etier cclard may not Pessss characters similar 

ETG s È to these of the sperm ani botn -e-nosed whales, 
ts an interesting question whi h I should like to 
have the OPpPertunity of practically testing. 

Tte oils from the botzle- n. - d and Sperm 
dans being identical in che mi al nature, and 
. Sharguy distinguished from acl Sie r known oils, 
d is not Surprising that their physkal charac- 
15 Shonid have proved to te very similar. 

Chas, I tind their VISNSIIY or owing power, 

their density, their Lashing points. and ail other 
ravstal characters to be Practicali~ identical 
Wik each other. and different from those of 
| minar oils. 
i Tase characters sutcientiv indicate the 
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By P. J. Davies, H. M. A. S. P., Kc. 
(Continned Foru Page 267.) 
Chemical Works, Valves, and Pamps— 
Perreau's Rubber Cone Valves. 


1 valves are illustrated at Fig 283 and 
*S4. They are made of indiarubber, and | 
Uter the manner of the natural valves of the 


Fs S. SSA END VEN. 


— 
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© Substitute for sperm 
U. and I have in ddt: w turd it as free from 
ten deney to mm or thicken as d possibly be 


Oe. 


If further pref be nariai of the identity in 


are of the oils from the Serm and bottle- 
, Tb a Saks as ` * 
— 2 — ` o S NaVes å 4 4 `É wr vam ST) 
wame Theat as “Pay Std far zin SIN mrs a ; 


R tavy Work in |S sed whales, it isto be found in the fact that they 
i > : L PSAN ins Pines anim weg the valves nyul ta derasit ti when Cuid to a low 
WOES ETOS Ge rahal mera and sand Se eae | Limmen, “This properts of sperm oil is well 
Ff. ee ee . Ret 2% +e „ N 1. K. . kz wn. th-ugh it is ofer enone use sap to 
111!!! (N rede off from the hasada nitas of the 
Dady sen that che win Mav te sowed be | inima whereas it is in faci of the oiif 
tween the danos ad an a r Pann ss: A — ians ofthe baiv. The SIwrmaveii wielded 
AAR Pls. S. 08 this fomir eX; TAIT 1 N atTears to be fally 
„ ‘ON THE OIL FROM THE BOTTLE. | RSE in gaai ie har ker be be, falls 
Chamber. Tau-Pine. and Relief and NOSED WHALE Serm whale; bat the quantity vbtained is 
Retairing Valves. Shane. = — ae cs. er. l M 
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possess them unsuitable for some of the most 
valued uses of sperm oil. I have attempted to 
remedy these defects, and have succeeded in pro- 
ducing a refined oil of a very pale yellowish 
colour, having but little smell, and possessing 
absolutely no tendency to act on brass or other 
metals. In other respects it is unchanged. 

The amount of bottle-nose introduced into 
commerce during the last two-years has been 
considerable, and is rapidly increasing. In 
some cases it has been sold under the not inap- 
propriate name of Arctic Sperm oil” ; but in 
other instances it has been mixed with, or sub- 
stituted for real sperm oil, without any acknow- 
ledgment of its truenature. From the fact that 
dissatisfaction has not resulted when the oil has 
been thus surreptitiously substituted, as well as 
from the considerations already mentioned, I 
believe further experience will prove the refined 
product to be equal to the finest sperm oil, and 
capable of being used for every purpose to which 
the latter has hitherto been applied. 


AYRTON AND PERRY'S ELECTRIC 
TRICYCLE. 


HE annexed engraving is an illustration of 
Ayrton and Perry’s Electric Tricyclo—an 
open-fronted machine of ordinary pattern, 
with the treadles and driving gear removed. 
The driving-wheel is 44in. in diameter, and close 
to it will be seen a large spur-wheel containing 


248 teeth. The motor M is slung from the seat 
platform, and the armature spindle carries a 
pinion of 12 teeth, gearing into the spur-whecl 
—the machine being thus speeded down 20 to 1. 
Taking 460 revolutions of the driving-wheel to 
cover one mile, it will be found that the motor 
must make about 1,200 revolutions per minute 
to reach a speed of eight miles an hour. The 
battery, composed sometimes of Faure cells, 
sometimes of Sellon- Volckmar, and at times of 
combinations of the two, is slung from the back- 
bone and axle, and, when fully charged, con- 
tains a store of energy equal to about two 
horse-power-hours. The motor, which is rather 
too large, weighs 451b., and with the battery 
there is altogether a weight of 1501b., sufficient 
to give a speed of six miles an hour. With 
an increased weight of accumulators a speed of 
eight miles has been maintained. The steering- 
handle and brake are shown in their usual 
positions; but on cither side of the rider brackets 
extend, each carrying a small four-candle 
incandescent lamp to serve as ‘lights,’ and 
also to illuminate the ammeter (A) and the volt- 
meter (V), by which the rider can see at any 
moment the amount of the current and the 
E.M.F. between the terminals of the motor, and 
thus calculate the horse-power which is being 
expended in propelling the machine. At the left 
side of the seat is a commutator C, by which 
the number of accumulators in circuit can be 
varied, and by which the current can be altogether 
cut off from the motor. The full power can be 


— SSS SSS SSS 


obtained only by turning the switch of the 
commutator through the intermediate powers, so 
that shocks are avoided on starting the machine. 
The tricycle is, as mentioned above, an ordinary 
one converted; but Profs. Ayrtonand Perry have, 
we believe, designed a machine specially adapted 
for being propelled electrically, which will have 
the advantage of carrying the rider and the 
accumulator on springs, and probably treadles to 
assist in driving the machine up steep hills. 


THE ACHROMATIC OBJECT- 
GLASS. XII. 


By W. Bnabpnenv. 
(Continued from page 220.) 


Ant. LIX*.— The Colour Correction of Certain 
Achromatic Object Glasses. By Prof. C. A. 
Young, Princeton, New Jersey. 


HE recent discussions in this journal upon the 
theory of achromatism will, perhaps, give in- 
terest to a brief statement of the results actually 
obtained in practice. I accordingly present the 
results of my measurements upon two excel- 
lent object-glasses which have come under my 
observation. 
The first is that of the Dartmouth College 
Equatorial, made by the Clarks in 1871. It has 


an aperture of 9-36in., and a focal length of 12ft. 
It is considered by the makers a little under- 
corrected, but suits my own eye very well, in 
pleasant contrast to the violent over-correction of 
a 6in. Munich glass, which I had used for several 
years previous. The spherical aberration is very 
perfectly corrected. The curves are essenpially 
those of Littrow (‘‘Mem. Roy. Astron. Soc.,’’ 
Vol. III.), fa nearly equi-convex lens of crown, 
and a nearly plano-concave flint. 

The other lens is that of the equatorial belong- 
ing to the observatory of the John C. Green 
School of Science at Princeton. It has an aper- 
ture of 9°5in., and a focal length of 138. It is 
constructed substantially upon the curves pro- 
posed by Gauss ( Gauss's Werke,” Vol. V., 
p. 207, Gottingen cd.) „t the radii and constants 
of the objectives being us follows, viz. :— 


Crown-lens, meniscus, 


convex side outward. Inches. 
Radius of convex surface . 16:572 
Radius of concave surface ....... . 57425 
Thickness at centre ......... Senra. "0620 
Interval between lenses 0:312 

Flint-lens, concavo-convex, 

convex-side next crown. 
Radius of convex surface. 20°684 
Radius of concave surface ..... Son 18871 
Thickness at centre ...... ETA wie „ 0°305 


The radii were determined by a delicate 
spherometer. 

The telescope is remarkably excellent in every 
respect, especially in the darkness of the field and 
the power of exhibiting faint objects, lke the 
satellites of Mars and Uranus. 

The observations on the Dartmouth telescope 
were made by myself in 1872, those on the 
Princeton instrument in 1879, partly by myself 
and partly by my assistant, Mr. McNeill. The 
number of observations on the Princeton tele- 
scope wus from ten to twenty for each line of the 
spectrum examined; the figures for the Dart- 
mouth instrument depend upon only five mea- 


From the American Journal of Science, Vol. XIX., 
June, 1880. Iam indebted to the kindness of Mr. J. A. 
Brashear, of Pittsburg, for this and another communica- 
tion which will appear in subsequent articles. 

+ Can any correspondent furnish an account of the for- 
mule of Littrow and of Gauss ! Gauss’ theory gives a 
very different arrangement of curves from any that I am 
acquainted with.—W. B. 


surements each, and are, of course, somewhat 
less reliable. 

The method of observation was in all cases 
substantially the same. ‘The spectroscope, ar- 
ranged as for observation of solar prominences, is 
attached to the telescope, which is first pointed 
at the centre of the sun. The portion of the 
spectrum to be examined is then brought to the 
middle of the field of view, and one of the longi- 
tudinal dust lines (caused by particles between 
the jaws of the slit, always far more abundant 
than one would like) is made perfectly distinct 
by the focussing screw of the spectroscope. If 
the parts of the spectroscope all happen to be in 
exact gljustment, the true dark lines of the 
spectri and these dust lines will, of course, 
both be perfectly sharp for the same focal ad- 
justment ; but this is seldom the case for a fasti- 
dious eye. 

This adjustment of focus having been accu- 
rately made, the telescope is then so directed that 
the edge of the sun’s image shall cross the slit 
perpendicularly, and by sliding the whole spectro- 
scope along its supporting bar a position is sought 
where the edge of the solar spectrum shall be 
perfectly defined as seen in the eyepiece of the 
spectroscope. When this has been accomplished, 
the slit will evidently be exactly in the focal 
plane of those rays of the spectrum which occupy 
the field of view. 

Of course, if the object-glass is poor, or the 
air unsteady, no point of absolute sharpness 
can be found, and we have to be content with 
finding a minimum of indistinctness. But with 
good seeing and an object-glass well corrected 
for spherical aberrations, the observation admits 
a really surprising degree of accuracy, successive 
determinations of the same point seldom differing 
under such circumstances as much as half a 
millimeter. 

In this way the differences of focal length for 
different parts of the spectrum may be obtained 
with satisfactory precision. I say differences, 
because the absolute focal length is all the time 
charging with the temperature, and that by a 
considerable amount, so that it is necessary to 
recur to and redetermine the zero point con- 
tinually. This zero, in my observations, was the 
focal plane of the D lines. 


Ray of Spectrum. | Gauss. Littrow. 8 — 
— — —— 2 
signation. A dF 4 dF | dF 
Designation À i 5 F 
| In. 
A | 7600 0:199 ‘00145 | 00172 — 
B 6866 097 69 97 00064 
C 6561 052 37 49 52 
D 5890 002 1 0 2 
1235K 5590 000 0 — — 
1474K 5316 004 3 35 — 
2 5269 — — — 15 
b 5183 | 011 8 — 25 
C 4956 ‘085 25 — — 
F | 4860 | 059 42 129? 72 
2500K 4530 | 197 143 — — 
f 4471 — — — 214 
2796K ASAD — — 294 271 
G 4307 “370 262 — 280 
h 4101 626 437 444? 452 
H 3968 810 00575 00650 00582 
Í 


A (1) is appended in the table to a few of the numbers 
which do not seem to fall in well with the general course 
of the curve to which they ought to conform. 

In the table, the first column contains the 
designation of the spectrum lines observed, either 
by letters, or by their position on Kirchoff's 
map; the second gives the wave-length, accord- 
ing to Angstrom. The remaining columns 
explain themselves, except that «F denotes the 
difference expressed in thousandths of an inch, 
between the minimum focal length and that for 
the particular ray of the spectrum in question, 
while the columns headed dF / F contain the 
same quantity expressed in hundred thousandths 
of the focal length. I have added, for com- 
parison in the sixth column, the results of 
Lorenzonifora Fraunhoferobject-glass of 1°750m., 
focal length, published in the Astronomische 
Nachrichten, Vol. LXXVIII., p. 289 (1871). His 
numbers were obtained by calculation, and not 
by direct measurement, the computation being 
based upon Fraunhofer's determination of the 
indices of refraction for specimens of glass, like 
that used in the lens. A glance at the table 
shows that, as to the extreme rays, there is very 
little difference between the three objectives, but 


that for the middle rays the Gauss lens is deci- 
dedly the best, and the Littrow the worst. The 
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IMPROVEMENTS IN ELECTRO- 
DEPOSITION OF BRASS AND BRONZE. 


IOME further imyprorementa in the eletro- 
b di position of brisa, bronze, and other metals 
hu v hen recently patented by Mr. W. H. Walern, 
of the Caletemian-rrad, N. According to the pre- 
nent invention absolute ahi of the coating to 
the metal, together with eonstancy of the solution 
and softness and ductility of the deposited metal, 
are the results of the methods used. The first part 
of the present invention relates to electro-deposit- 
ing copper upon iron and similar metals, so that 
the coating may be adherent and in a soft 
condition. Preferably, the solution used is 
compounded of thirty-two ounces avoirdupois of 
cyanide of potassium (70 per cent. real cyanide) 
and one ounce of neutral tartrate of ammonium 
per gallon of liqnid, and it is charged with 
copper by clectrolytic means; the solution is 
then made complete by the addition of cupric 
ummonide. The solution is used at a boiling 
heat, or near thereto, namely from 150° Fahren- 
hoit to the boiling point of the solution, whether 


the solution be under pressure or not under pres- 


sure. Tho effect of heat upon these solutions is 
to soften the (coating of copper, and to increase 
the rate of deposition very materially. The 
following 9 5 of the application of this pro- 
coss produces a result which, as far as the 
inventor is aware, has never been attained by 


Rersaverrve Inprers or Seven or Fraunnorrr’s GLASSES. 


Refractive Indices for the Seven Colour Lines. 


| R © D E F G H 
were, Va g 152 | 1:5938 1:5280 1:5814 1543 1:5399 1:5437 
~~ er: in NA 8 1 1528 | 1:028 1529086 1:5330 1:5360 15416 15465 
TKM 2 N 2 TAMS | 1:5559 1'5501 1:5632 15668 15736 15794 
e e e 3512 Par | 16088 16085 16145 16200 16808 16404 
N bo yews | Pans 1:6308 16373 16435 16551 16660 
` —— =< 1 AR 16284 16336 16105 16168 165 16697 
e 872 1077 Pony 16350 | 16420 16182 16 16710 
Neider sy Messxs, Cnuance] any process up to the present time. ‘Thin sheet- 
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iron plates, treated in this manner, have the 
coating so adherent that repoussé work may be 
executed on them without interfering with the con- 
tinuity of metal, or without exposing the under- 
neath or coated metal. If a slate be hammered 
to destruction, the copper coating will be simply 
extended over the iron where it is cracked or 
broken. The second part of the invention relates 
to a method of preventing the too great evapora- 
tion of a solution which is heated during 
deposition. The conducting wires from the 
source of electricity are passed through the 
depositing tank, but are insulated therefrom, and 
all rods or wires for suspending anodes or 
cathodes have their bearings upon inside shelves 
mounted with slabs of non-conducting material. 
Over the whole, and dipping into a water Kal, is 
a countertalanced cover, thst is removable by 
means of pulleys and slinging chains. To an 
aperture in the cover is adjusted a long conden- 
sing worm tube opening into an upper vesel. or 
Sox that contains materials whieh are capable 
af condensing, or absorbing, or combining with 
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ammonia so as to obtain its formala, bat, from 
the comstancy, persistency, and stability of a 
solution treated with cupric ammonide, as above 
described, it seems most probable that a definite 
ammoniacal salt is formed which is not d- 
composable (or is dificuk of decomposition) ata 
high temperature. 


OBSERVATIONS OF VARIABLE 
STARS. 


OF. E. C. PICKERING, Director of the Har- 

vard College Observatory, has seut ua a copy 
of a pamphlet he has just written on A Plan for 
Securing Observations of the Variable Stan“ 
(Cambridge, Mass.; the University Press), and in 
the letter accompanying it he writes: The objert 
of the work is to the attention of astronomical 
amateurs to a class of useful observations, whith 
could be undertaken with instruments of any size, 
and even in some cases with To nket a By 
the plan pro the observations would lead to 
definite results, instead of being desultory, as thos 
of amateurs too often are.“ Prof. Pickering points 
out that useful observations may be made by un- 
skilled observers ; and as the work is quantitative, 
the observer has a continual test of the increasd 
accuracy he has acquired by practice. The aid a 
the professional astronomer is ‘‘earnestly re- 
quested ” for the scheme; but it is on the amatew 
and student of astronomy that Prof. Pickerag 
depends largely for the success of his plan, and he i 
careful to point out that much valuable assist- 
ance ’’ might be na red 7 ladies. aay quote N 
followin es from the pam „copies ¢ 
which, ef further information, will be Aer a 
application to Prof. Pickering :— 

„Variable stars may be defined as those whic 
exhibit a varying de of brightness at differeat 
times. The following classification of them » 
believed to be a nat one. (Proc. Amer. Acad. 
xvi., 1, 257.) . : 

“ I. Temporary stars, or those which shine ott 
suddenly, sometimes with great brilliaucy, am 
vradealls fade away. Examples, Tycho Brah: 
star of 1755, new star in Corona, 157%. 

„II. Long period variables, or those undergcng 
great variations of light, the changes recurring u 
periods of several months. Examples, Ceti ad 
X Ceti. 5 l 

‘III. Stars undergoing slight changes according 
to laws as yet unknown. Examples, a Ozionis snd 
a Cassiopeia. 

„IV. Short period variables, or stars who ligit 
i» continually varying, but the changes are dee eg, 
with great regularity in a period not exceedmg s 
few days. Examples, 3 Lys» and d N 

V. Algol stews, or stars which, for the 8 


potion of the time, undergo no change in light. 
every few days svffer a re diminution 2 
light for afew heurs. This phenomenon reco" 
with uch regularity that the intetval between suc- 
cessive minima may be determmed in some cass 
withim fraction of »second. Examples, „ Pers 
(Algol) and S Cancri. ne 

Stars belonging to-the first of these classes ar 
seen so rarely that the apparent dzseovery of one > 
to be reesived with the utmost caution. On thè 
other han the importance of early observaticns a 
such an ob ect is so gree that no pains should le 
spared to secure an eariy announcement if one # 
really founs! On the bes star chars- manz sis 


the gases that escape. The liqnids flow hack | are omitted af the brightest of the foartest cbjes 
2 n the tube into the tank. This improvement | given. But amy star meh brighter than thee 
Ay = Les to cvanide coppering, brassing and bronam + should be raeasared by the method aven below, 
dots testo gilding solutions, and te all electre~ | nds watch kept to see if aay change skes place. 
— e nid that ` 7 lf u proves ti be a temp star, am immedi? 
Sies sciutions that are heated. The third 3 
tart uf the invention relates to working copper anpeuncemens hoali be made. If a legam 

Geis eaa old 1 a oer. sent to this Ocwervatory [Harvard Celle] t 
“WAS. bene. gold, and other clectre depositing | object will be 2% asce examined, and, if vented 
So alms, in a closed vessel under a krown pres- | notitieation wil be made im thas country, andi 
7 the peau Ning applied by beating the | Europe, with ube mne of the eiseoverer ed 
wona a otherwise. This plan has the great | the telegram. A war noten may be sni < 
sivamtace of prexrving the purity and stability | any suspected objets which will be examaei 2 
ie a lation. and of preventing its waste by | the same way, amc ammounced 16 aace if theypr™ 


ian 6 a . 3 : % 
nn: menabies the eiectro-depast to be 


trem ower the surface of the cathade. amd to be 
É oeren amd aemform qnahty thmucteat. A 
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neki Mai. ging the ebservatece mm detail. Te 
often proves of the xaten valre om ease the jsi 
is Ro: found It ako serms- w establ i 
cbt tbe firs rer. 

-New three-qcutess of the mewn varb 
helas tt fre muvre we | Moet af them under? 
very lute chances s¢ It and mep therefcr~ 
: Dar knowleigr 
of ther rns = bowever, very defect. w. 
Hither © è straps v rs Eze been direc! 
Trepp ally dete -e the tres 22 which fo" 

r manne Dott L, ther ligb: © 


STARR T 
Lre Gene ime be eee esas. It wm 


rer ei onemi cs cf Dew ob): * 


Se OE Des. 22 ther br! 
= th Tea ct ther cade pre 
e tose scare nenn 
Ae 


— - 
— . a 
- ~ ~ - — — 
c Ire TaT 
— — N 


Digitized by Google 


Dee. 1, 1882. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 923. 


291 


‘without giving nny clue to the scale which they 
employ. In most cases such observations have little 
value, owing to the uncertainty of the scale of the 
fainter macuitudes. 

“ According to Dr. Gould, and some other 
observers, most of the visible stars undergo slight 
changes of light, and should therefore be ussigned to 
the third class of variables. .. .. 

The stars of the fourth class, as compared with 
the second, are relatively few in number, and the 
changes in light small. While many of them need 
observation, especially to determine their light curves 
more precisely, it is advised that this work be leit 
to those who have acquired a high degree of skill in 
these observutions. .... 

“The phenomena of the Algol stars are in many 
respects the most striking of any. The rapidity of 
the changes, their surprising regularity, and the 
comparitive rarity of these objects, combine to render 
the discovery of each new ove a matter of unusual 
interest. As in the case of stars of the fourth class, 
hawever, the study of their light curves should be 
left to those who have acquired especial skill in this 
work. This is particularly desirable when, as in 
this case, the unaided eye enters into competition with 
photometric apparatus, by which, as some think, it 
should properly be altogether replaced. 

An elaborate bibliographical werk on the 
variable stars has been undertaken at this Observa- 
tory by Mr. Chandler. It will include the collection 
of all available published observations of knowa or 
suspected variables. A catulogue of suspected 
vanables hss thus been prepared, doubtless con- 
taining many stars, which are rolly important 
Wiriables. But it is also likely that mauy objects 
have been introduced in the list by errors in the 
original observations. Such stars often appear in 
‘one catslogue after another of suspected variables, 
and it as difticult to prevent the continued circula~ 
tion of such an error. Of course, if «a expericnosd 
observer at uny time estimates a star as above or 
below its normal brightuwss, it is impossible to prove 

that the obs, rwtion wes not corre:t, and the star 
reaily varie. No amount of subsequei ob- 
saving could prove thart it had pot then, avd then 
ordy, an abaermal brightness. We can, however, 
Frove that in all ‘probability it does not telong to 
“one or mow: of the-sbove classes, and thus make it 
more and wore probable that Ae observation is due 
to an error. 

“ To prove that a star doer aot belong to the fifth 
class is a matter of much greater diftculty. In 
fact, it is ulmosts mpossible to prove thet it may not 
be an Aol stw: with a long period between the 
minima, Since these stra may hse their full 
bnghtmss for mine-tenthr of the time, it is obvious 
that trey mey be examined agaiun aud.again without. 
ul lng toe seen athe time ofa minimum. 

ein the other hand, during ua considerable, 
Portion ef te time when it is vawing, the light 
will de so vouch lese than usual that a careful 
anessuremert is not needed to detect the chauge. 
Moreover, 5. will be wselcss to los for an increese 

“oF ght, awl the olbsarvution mayte so planned. as 
to detect a diminutrm only. 

The w oblems 10 Ye undertelkyaa may be dave 

As followr :— 


striction regarding the observations or publication 
is intended; but it is hoped that u large addition to 
our present knowledge of the variable stars may be 
secured, without interfering with what would 
otherwise be obtained.” 


NEW RESEARCHES ON ELECTRIC 


CURRENTS. 


HE remarkable property possessed by nitrates 
in fusion, of producing currents by their re- 
action with incandesceut carbon, was first indicated 
in 1855 by A. C. Becquerel, who had observed a 
considerable deflection of the galvanometer on 
plunging a piece of red-hot retort-carbon in a bath 
of melted nitrate of potash. This experiment, 
repeated more recently by M. Jablochkoff, who 
sought to apply the principle in a new battery, 
which he called electromotive, has been made by M. 
Brard the starting-point for an experimental 
study of the behaviour of nitrates. The following 
are his results, as commuuicuted to the Paris 
Academy :— 

1. Zf any piece of carbon, made red-hot, he immersed 
4% a capsule containing a bath of nitrate infusion, a 
strong current is obtained, flacing from the bath to 
the carbon wi the exterior cirewit. 

This experiment is that of Becquerel, only M. 
Brard has observed that it equally succeeds with all 
carbons. Further, when one uses, as Becquerel did, 
hard carbon, of slow combustion, retort-carbon, 
graphite, plumbago, &c., the current weakens very 
rapidly, and this weakening is duc to a deposit on 
the part of carbon immersed, of a very adherent 
and very compact crust of salts, which, being in- 
terposed between the nitrate and the carbon, 
arrests the chemical action. 


2. Nitrates in fusion become ve, fuid, and 
acquire the property of moistening extensively (ait lou) 
the heated objects with which they are in contact, 

One drop of these salts, let fall on a heated plate 
of cast iron, spreads rapidly, and soon covers a 
large surface of it; and by virtue of this property 
tho liquid rises in such bodies by capillurity 0-U1m., 
002m., or even 003m. (say 1˙2in.), according to 
their size and the greater or less rugosity of their 
surface. 

-One af the consequences of this property is the 
possihility of modifying Becquerel's fundamental 
oxperuuent by not uumersing the carbon by its 
incandescent end in the bath of nitrate. By making 
red-hot merely the end of the crayon opposite to 
that which is immersed, one may, in fact, still 
1897785 a current, provided the crayon is not too 
Jong. 

3° To obtain aourrent it isnot necessary tormmerse 
the carbon in the bath of nitrate. It is sufficient, 
indeed, to place on burning carbon a metal capsule 
containing a few grammes of nitrate in fusion, and 
to let it stand a few minutes, fora current to be 
produced, flowing from the bath to the carbons in the 
exterior circuit. The current, which can be proved 
by placing a galvanometer in the circuit 
of which one end is immersed in the bath while the 
other consists of a metallic rod, which one may 
introduce and move about in the burning carbon, 
persists with sensibly constant intensity so long 
us the carbous on which the capsule rests ure red, 
and the carsule contains traces of nitrate. 

The explanation of this singular fact is found in 
the property of nitrates already indicated—viz., 
their tendency to souk heated bodies with which 
they are in contact. 

It may be shown, indeed, in a few seconds, when 
this expe: iment is made, that the interior wall of 
the capsule, situated above the level of the liquid, 
dudi moistened, and that this imbibition, 
after revching the upper border of the vessel, then 
descends on the outer wall, which is at length 
completcly moistened. Thus a thin, continuous, and 
nearly. «ways equal layer of nitrate is brought into 
coutuct with the red-hot carbons on which the 
capsule rests, and there keeps the chemical reaction 
scutibl- constant, generating a curreut, and in- 
suring sts regularity. This current, formed at the 
point of contact of the capsule with the carbons, 
then ‘traverses the incandescent hearth with a 
facility which is greater the higher the tempera- 
ture, so that the red carbons here themselves 
tultil “he office of conductors, and close the circuit 
throvgh the metallic rod introduced among them. 

4. Jt is not necessary, in order to obtain acurrent, 
to pot the nitrate in contact with the carbons of a fire. 

A -actallic capsule, containing salt in fusion, and 
Yrecly suspended over a burning hearth, which it 
aloes not touch, still gives a current, flowing from 
the. kath of nitrate to the outer surface of the 
cumme. 

eso currents are weaker than the preceding 
ones; but their intensity may be inereased by coat- 
ing the outer surface of the capsule with a layer of 
nlu sbago or lampblack, and covering all with 
Wir —-guuze. A maximum effect was obtained by 
ple zug on the outer wall of the capsule a shcet of 
usb stos-paper, and covering this with plumbago, 
unc then with lurge-meslhied wire-gauze. In this 


„1. Tr observe. the long od variable-ance 
or twice every month throughoat their varistious, 
according to suche system fhatall the observetions 

may be reduced to the samc absolute seale of 
mavnitr des. 

2. So: obse run the sore whose variahility is 

speed, and wave either iat they are really 
variable, or tha. in all probability they · o not 
belong to the tne. second, o fourth elses. If any 
enre thought te klong e fifth clo. to watch 
- thom uutil svah a variatian ds proved, er is shown to 
be improbabbe. 
Any peman: who dero to take port in these 
< observations at requested t h %ꝓ mus ze, with the 
writer, aud ud auswuss nn the qrestions given 
- below :— 

“1. Whats the los of your poirt of ob- 

servations} «In the dt, cr in the «aunty, on the 
_ ground, from a roof, ca from a woxtow’ Is any 

purt of your? wizon orte ,. or can. VOR observe 
-an all part: ofthe sky? 

2. Wanti the aper ava, focal length „ ed name 
of maker of voar telero" Also tan torest mag- 
nifying powon, and berses: field af view you can 
obtain withiif Haws you a ticld-gluss:6: opera- 
glass 

3. Gan ver idem brzrht and Hin“ ars from 
their desirnatious, or ri ascenskans ant declina- 
tions? Nave you Hea’ Ashes Cu-kestis Novus, the 
Uranometrie Argentima, the Dunkmovdascrung, or 
other mips avd cataleuves-of the stars.” 

4. Would you per ne observe the known or 
the suspected variablas, or 40 divise your time be- 
tween them! 

“To àttam succes, if i particularly important 
that the plar shonld nat, be local or uational. Ob- 
servers iu th: southene benysphere ave mw h needed, 
and for sore purposes, these in various Jonvitudes. 
It is bope that among the mary. amitcurs of 
Europe, aav?! especiatof England, Wax be found 
somo wad: t particwrie in this werk. No re- 


form, the wire-guuze becomes the negative pole of 
element, and the metal of the cupsule the positive 
pole. 

A couple thus formed, and placed over a Bunsen 
burner, gives, when the nitrate becomes fused, 
a continuous current of six to seven milli- 
amperes, of very remarkable constancy. For 
this buttery to act well it is advisable to 
place it as near as possible to the source of heat 
near the point of the gus-flame. Now it is pre- 
cisely at this point that there is the largest pro- 
1 8 of incandescent carbonaceous particles 
iberated from the tame. It is, in fact, these red- 
hot carbon molecules, which, meeting in their 
passage the melted nitrate thut souks the asbestos, 
generate the current. And us, on the other hand, 
with a well- regulated Bunsen burner, the pro- 
portion of these carbonaceous particles und the 
degree of temperature remain sensibly constant in 
a given length of time, we can readily understaud 
the constancy of the current itself. 


5. Nitrates kept in the state of fusion have a great 
fixity. 

Thesc salts, which melt about 200° C., are only de~ 
composed, indeed, about 1,000° or 2, 000%. Up to. 
this point, not only do they not attack the vessels. 
of metal which contain them ; but they appear, on 
the contrary, to have the singular property of pres 
venting their oxidation in fire; or, at least, of 
retarding it considerably. 


PHYSICAL EXERCISE. 


LECTURE under the auspices of the Edin- 
burgh Health Society was delivered on 
Saturday last by Dr. Charles Cathcart, Lecturer on 
Anatomy in the Edinburgh School of Medicine, ou 
„Physical Exercises: their Place and Function.“ 
Dr. Cathcart, after defining physical exercise as 
the “action and use of our bones and muscles,” 
went on to explain the anatomy of the muscles, the 
manner of their attachment to the bones, and their 
great capacity of contraction—it being stated that 
the body was arranged into about 400 separate 
muscles of various sizes and shapes. No musclo 
could contract unless stimulated by a nervous 
impulse coming from the brain or spinal cord. 
Each muscle had its own particular action, but no 
muscle ever contracted by itself. They could thus 
sec that the exercise of one part of the body in- 
directly told upon many others which they did not 
suspect. Hence the value of vigorous walking, 
for instance, with the swing of the arms, the 
balance of the body, and the action of the legs; 
but hence, also, the danger of movements which 
were one-sided and often repeated, producing the 
constant and associated action of certain groups of 
muscles, which might bring about changes in tho 
boucs and alterations in form which no one would 
suspect. Going on to consider the eftect of muscu-. 
lar exercise on the various functions of the body, 
Dr. Cathcart first noted the chunges it caused in 
the respiration. They were all familiar with the fact 
that exercise not only made the heart beat quicker, 
but caused them to breathe more rapidly and 
freely, aud at the same time the amounts of car- 
bonic acid and watery vapour exhaled were much 
increased. Under N circumstances it hid 
been found that a man drew in 480 cubic inches 
of air per minute; if he walked four miles an hour 
he drew in 2,400 cubic inches, and if six miles an 
hour 3,360 cubic inches. The muscles, in contrac- 
tion, used more oxygen and gave out more carbonic 
acid, consequently a greater demand was made on 
the lungs. More air was required, and the blocd 
must be driven the faster through them; and that 
accounted for the shortness of breath and beating 
of the heart which accompanied any muscular action. 
If they looked ut the demands made upon the air 
while a person was taking exercise, they would sec 
how very important it was that the air should bo 
not only large in amount, but also exceedingly pure 
in quality. Let them take, as an example, an ordi- 
nary dancing party. There were more people in 
the room than it was intended for; the whole com- 
pany exerted themselves violently—certainly as 
much as would be equal to walking four miles an 
hour—and what was the consequence? Not only 
did they now require tive times as much nir as they 
did before, but they were using up the oxygen, and, 
giving out the carbonic acid at a relatively much 
increased proportion—while peor were afraid to 
open the windows in case of draughts. When they 
remembered that that was almost always carried on 
ina blaze of gaslight, every burner of which used 
as much air as four or tive men, they could see that 
those entertainments required serious attention and 
careful management if they were to be conducted. 


on sound principles of health, Emphusising 
the int that during exercise the lungs 
should have the freest possible play, the 


lecturer said he had been furnished from good 
authority with an illustration of the effects of cus- 
tom versus humanity and seuse in the late Egyptian 
war. A body of soldiers and another of mariner 
had to make a march of three miles under the huru 
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ing sun. The soldiers had their tight-fitting 
ue the marines their loose and free costume. 

efore the march was ended 130 of the soldiers had 
fallen out, while every man of the sailors continued 
in his place. He knew of no other difference 
between the two sets of men but the costume. 
The effects of physical exercise on the circulation 
and on the nervous system were next in tum con- 
sidered. As to the first, as any unwonted strain 
must act injuriously on the heart, necessity existed 
for beginning gradually and systemically auy 
exercise which involved unusual exertion. On the 
latter point, the reasonableness of relaxation and 
rest to the brain was insisted on, and muscular 
exertion commended as one of the best cures of 
mental overwork. That brain and muscle could be 
developed at the same time, was illustrated by a 
reference to the oarsmen of Oxford and Cambridge: 
and the intelligence of the working classes was 
also cited as a proof that hurd and constant 
physical labour in no way tended to depreciate 
the quality and strength of brain power. As 
to the effects of exercise in expanding the chest 
some striking facts were given, not the least inter- 
esting of which related to a school where physical 
exercises had been systematically caried out. The 
effect of regular exercise was shown as follows: 
New boys, aged l4, average chest measurement 
29:3, at 15—300, at 16—32°0, at 17—s2'6 and at 
1s—32:5: while former boys measured respectively 
30°6, 32°1, 34°2, 35˙8, and 36°8. In conclusion Dr. 
Cathcart laid down some rules for the regulation of 
physical exercise :—1. It should be conducted in an 
abundance of fresh air, and in costumes allowing 
free play to the luugs, and of a material which wil 
absorb the moisture, and which, therefore, should 
be afterwards changed—flannel. 2. There should 
always be a pleasant variety in the exercise, aud an 
active mental stimulus to give interest at the same 
time. 3. The exercises should as far as possible 
involve all parts of the body and both sides equally. 
4. When severe in character the exercises should be 
begun gradually and pursued systematically, leaving 
off at first as soon as fatigue is felt. 5. For young 
people the times of 7 and mental work should 
alternate, and for the former the best part of the 
day should be selected. 6. Active exertion should 
be neither immediately before nor immediately after 
a full meal. 


A NEW CENTRE REAMER. 


CORRESPONDENT of the American Machin- 
isl sends the following sketch of a centre- 
reamer, Which he thinks better than any yet 


published. In the first place, it has plenty of room 
ter the chips to escape ; next, after being once made 
right, it is easy to keep at the mght angle by 
grunding, and if ground properly it will not chatter. 
I: it should get broken it is easily ground to shape. 
The sketch will explain itself. 


BOILER TREATMENT AND ENGINE 
MANAGEMENT.” 


HERE being so many engines in use where 
T first-class engineers cannot be employed, it 
nit be of service to such persons to give a few 
a ve rules to be observed in the management of 
, amd engines. As new boilers have more or 
pa» a. a them, it is best to blow out the first filling 
a is: atthe end of aday’srun. This need ar 
„ „ where there is a tendency to foam. 
pml : wut of oil will prevent incrustation. The 
„„ „ z teni-water should be regular. In no case 
eoa am feed-pump be required to lift water 
1 — tr $ or lott., and where the water is fed 
y- „ ou È me from a tank situated above the 
anme a the high temperature of the water 
„ aap r to work, a remedy may be found 
„ Acht leakage around the plunger, 
„ seumulation of vapour to escape. 
„ S awh may serve the same purpose. 
.. „ „ vsa the water is below the lowest 
„ --svalve should receive daily atten- 
e . +, z d by the steam, should be 
„ „ent firing is most economi- 
i injurious to a boiler. 
. {ut nlar should not be blown 
ei u nbove ten pounds; the 
it while cooling. The 
a boiler are greatly in- 
„ Where water contains 
val bes frequent. New 
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be thoroughly cleaned before starting, and oil of a 
good quality treely used during the first few days’ 
run. A priming tendency will sometimes be ob- 
viated by openiny thethrottle valveslowly. Cylinder- 
cocks should always be open on starting the engine. 
All leaky joints should be stopped at once, and loose 
boxes taken up as soon as discovered. The governor 
belt should be kept tight, to insure sensitive action 
of the governor. To lubricate the cylinder and 
valve, either cylinder-oil or tallow should be used. 
Lard-oil is not good for this. Belts, when new, fre- 
quently slip or require to be unusually tight. An 
Ae of equal parts of neat's-foot- oil and 
tallow will be found very good on leather belts. 
aud on rubber, either linseed-oil or castor-oil—the 
latter preferred; but a small amount at atime will 
be needed. Animal-oil should never be applied to 
rubber belts. By observing the above, and exercis- 
ing good judgment. but little trouble may be ap- 
prehended iu the management of an engine. 


PICRATE OF POTASH AND CAUSTIC 
POTASH AS A TEST FOR GRAPE 
SUGAR. 


AS a test for grape sugar, Dr. G. Johnson has 

recently fouud picrate of potash to be very 
delicate, and the following is extracted from a 
chemical papir on the subject by his son, Mr. G.S. 
Johnson, which appears in the Lancet. 

Several precautions are necessary in the use of 
this test. First, care must be taken not to employ 
too strong a solution of caustic potash, for picric 
acid is decomposed by concentrated potash on boil- 
ing, ammonia being evolved in abundance, and a 
dark-brown colour being produced. The liquor 
potasste of the British Pharmacopœia does not de- 
compose picric acid when boiled with the crystals. 
A solution of potassic hydrate, coutaining 20 
grammes KHO to 1 litre of water (nearly 2 per 
cent.) produces no decomposition when boiled 
for mauy minutes with crystals of picric acid; 
whist the full effect of Moore's test for pe 
sugar may be obtained with a solution of this 
strength. In testing the limit of delicacy of the 
potash and picrate test, a 2 percent. solution of 
caustic potash was therefore uniformly employed. 
Secondly, it is necessary to avoid the presence of an 
excess of picrate, on account of the strong colour- 
ing effects exhibited by this substance when boiled 
with excess even of dilute (2 per cent.) potash 
solution. It was found impossible to detect less 
than 50 parts of grape sugar in 100,000 parts of 
water, when a saturated cold solution of picrate of 
potash in 2 per cent. caustic potash was boiled with 
the grape sugar, and the colour produced compared 
with that obtained by boiling an equal volume of 
water devoid of grape sugar, mixed with the same 
volume of the alkaline oe The deep colour of 
the alkaline picrate itself interfered with the delicacy 
of the test. 

By adopting the following method it is possible 
to detect three parts of grape sugar in 100,000 parts. 
0-8 c.c. grape sugar solution (containing 0°0006776 
grumme grape sugar) was mixed with 20 c.c. of 2 
per cent. potash solution and 0'5 c.c. of a cold 
saturated solution of picrate of potash. This 
liquid was boiled for about thirty seconds in a flask. 
20 c.c of 2 per cent. potash solution 0°5 c.c. of the 
game picrate of potash solution was boiled for an 
equal leugth in another glass flask. The two 
liquids were then transferred to two colourless 
test-tubes, held vertically over a white porcelain 
plate in a good light, when that containing the 
grape sugar was seen to be very slightly, but dis- 
tinctly, darker than the other. This experiment, 
by which the limit of delicacy of the test was fixed, 
will give a sufficient illustration of the general 
method to be employed, and the precautions neces- 
sary in applying this delicate test. 


CONCAVE DIFFRACTION GRATINGS. 


T a recent meeting of the Physical Society, 
Prof. Rowland, of Baltimore, exhibited a 
number of his new concave gratings for giv) g a 
diffraction spectrum. He was led to construct these 
gratings on seeing the machine for constructing 
large gratings of Prof. Rodgers, of Carrbridge., 
Massachusetts, some two years ayo. He set him- 
self to design a machine on what he considered a 
better principle, aud as it can be shown theoreti- 
cally that gratings can be ruled on any surface ifthe 
lines are at a proper distance apart and of the pro- 
per form, he chose a concave surface as being that 
most convenient in practice, The best surface is 
given by a hollow eviinder, or a sphere of large 
radius. Prof. Rowland did not desembe his 
machine because he intends to publish an illustrated 
deseription of it shortly, such a description as 
will enable astronomers anywhere to get one 
made. The gratings shown were solid slabs of 
speculum metal about halt an inch thick and several 
inches square ; but smaller or larger ones can of 
course be made. On the polished surface of the 


metal a belt parallel and equidistant had been ruled, 
and tbe furred surface reflected a series of spectra 
when exposed to the light of the sun or an electric 
lamp. Phe spectra exhibited by Mr. Rowland in 
this way were very beautiful, and they show, in a 
manner hitherto unrivalled, the durk lines with 
great distinction. Some showed the Elines doubled, 
and the large B group was analysed in a striking 
manner. Dark lines are split up by these gratings 
which have never been divid before ; and the 
work of photographing the spectra takes a mere 
fraction of the time required by the older methods. 
One great advantage of the gratings 1s that the rela- 
tive wave-lengths of the spectra can be measured by 
the micrometer with great accuracy. Morever, the 
photographic plates can be kept in focus a an 
an ingenious and simple device of the author's 
invention. A photographic plate, sensitive through- 
out its length, is obtained by using a mixture of 
eosine, iodised collodion, and bromised collodion. 
Prof. Rowland and Captain Abney are, we believe, 
at present engaged in preparing a new map of the 
solar spectrum, using a focus of 18ft. Profs. Dewar 
and Liveing have for the last three years been pre- 
paring a map of the ultra-violet spectrum ; buthad 
they been able to employ Prof. Rowland’s gratings 
they might, in Prof. Dewar's opinion, have finished 
it in three months. This map will soon be published 
by the Royal Society. In short, the new gratings 
will make a great advance in spectroscopic investi- 
gations, and we may expect new light on the con- 
stitution of the elements from their revelations. The 
average number of lines ruled on the metal is about 
14,000 to the lineal inch, but Prof. Rowland has 
ruled 42,000, and might have ruled more had he re- 
quired to do so. A diamond point is employed for 
the purpose. Some doubts having been expressed 
as to the durability of the gratings in a bad climate, 
Mr. Warren de la Rue testified to the continued 
brightness of a speculum plate which he had_used 
ie Oxon for thirty-seven years ; and Prof. Row- 
land remarked that if proper speculum metal made 
after the direction of teed Rosse be enue be 
believed that the surfaces would be very durable. 
If too much copper were put into the alloy he 
would not, however, expect them to last so well.— 
Engineeriug. 


USEFUL AND SCIENTIFIC NOTES. 
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Wear Wool in Winter. — Half the colds and 
small ailments from which English men, women, 
and children suffer in winter might be avoided if 
woollen goods were more frequently worn. Flannel 
should always be worn next the skin all the year 
round. The feet should be protected in winter by 
good home-kuitted socks or stockings. They wear 
longer, and are infinitely more comfortable than 
the shop goods sold as home-knitted.“ The 
worst of it is, in these days of fashionable accom- 
plishments, few girls and women are lett, compara- 
tively, who can knit a comfortable, well-fitting 
stocking. The best way is to find up some country 
family of children, or some old dame, and keep 
them going with a standing order. Our supply 
comes alternately from Wales and Cornwall, where 
stocking-knitting is not yet obsolete. Woollen 
waistooats are very beneficial substitutes in winter 
for the ordinary cloth ones. Here, again, dis- 
couragement usually steps in in the shape of the 
cumbrous and ugly things sold by the hosiers and 
drapers. If slipper-making curute-hunters, and 
other charitably-minded spinsters, would turn their 
attention to the chests of those whose hearts they 
are seeking to captivate, good would probably re- 
sult all round. The best woollen chest-protectors 
we have seen lately are the woollen vests adver- 
tised elsewhere by Mr. Jenour. They are strong, 
cosy, neat, cheap, and well-titting— well worth 
buying, wearing, and unitating. 


Another Great American Bridge.—A great 
iron bridge on the Atlantic and Pacitic Railroad 
over the Canon Diablo, in Arizona, has recently been 
completed. It is 500ft. long, the canon being some 
250ft. deep. The height of the bridge is 240ft. The 
weight of the bridge amounts to something like 
s0u,000Ib., aud the cost of construction was over 
40,000dol. 


Kelway's Electric Log.—During some recent 
trials of Kelway’s electric log on board the steam- 
tug Pirie, a number of runs gave a mean of 7:2724 
knots, while the same distance by actual measure- 
ment was 7°2768; the difference is thus 0˙0044, 
which is probably the nearest approach to accuracy 
obtained by any log. 

Rep RIVER, a great tributary of the Mississippi, 
rises in North-West Texas, and enters the Missis- 
sippi 341 miles above its mouth. Its length is 1,200 
miles, and its basin 97,000 equare mules in extent, 
2.45 ft. above the sea. Eight miles below its 
source it is 2,700ft. wide. Its sources are in u 
barren plain, the Lluno Estacudo, in Texas. 
Steamers of 4ft. draught can ascend to Shreveport, 
330 miles from the mouth cf the river. 
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T seems to be no longer any doubt that 
L Dr. Gould, of Cordoba, was the first to 
discover the great comet known as 4, 1882. 


The reported death of Prof. Palmieri was an 
error. His son died recently, but the eminent 
director of the observatory on Vesuvius is alive 
and well. 


Dr. Van Kobell, professor of mineralogy at 
Munich, and well known by his numerous 
publications, died the other week, aged seventy- 
nine. 


Mr. A. G. Vernon Harcourt, M.A., F.R.S.. 
has been appointed general secretary of the 
British Association, in the room of the late Prof. 
F. M. Balfour. 


The Canadians are determined to do what they 
can to induce the British Association to visit 
Montreal in i884. The committee has issued a 
circular, pointing out that Montreal has twice 
entertained the American Association, and that 
the buildings of McGill University offer ample 
uccommoedation. Montreal is about six hours from 
Quebec, which is reached in eight or nine days, 
und it is within a day’s ride of Niagara, New 
York, Boston, and New Haven, Conn., where 
the American Association will meet at such a 
time as to give the visitors an opportunity of 
being present. It is stated that the Government 
of the Dominion will make u liberal grant to 
defray the expenses of members of the British 
Assuciation in crossing the Atlantic ! 


A revised edition of the Rules, Regulations, 
and Orders for the Passing of Letters Patent for 
Inventions ° has been issued. Those who take 
out their own patents should procure u copy. 


A preliminary trial of the Giant's Causeway 
and Portrush Electric Railway took place last 
week. Several runs of over a mile were made, 
the rate of speed being at times ten miles an hour. 


Prof. Flecming Jenkin has patented an elee— 
trical system of transporting goods, which he 
calls ¢Telpherage.’’ It resembles the wire-rope 
system, in so far that the vehicles are supported 
em strained conductors, which suspend the load 
and at the same time convey the electric energy. 
‘There can be no collisions, as if one train gets on 
to a section occupied by another, it is deprived of 
motive power and brought toa standstill until the 
section is clear. The patent is No. 1830 of 
1882. 

Mr. Edison has also obtained another patent 
Yor details in connection with electric railways, 
the most important of which appear to be the 
means of preventing Icakage of the current. The 
ends of the rails and the tish-plates are of nickel, 
copper strips being used between rails and tish- 
plates at each joint. The rails are japanned, 
except at the top, and the ties are covered with 
an insulating compound. ‘The patent is No. 1862, 
of 1882. 

The Charing Cross and Waterloo Electric 
Railway Co. will apply next session for an Act 
authorising them to extend their projected line to 
the Royal Exchange. The scheme will involve 
another tunnel, as the proposed line passes along 
the Southern side of the Thames until near 
Southwark bridge. 

The elevated railways of New York are 
developing trafhe in an extraordinary manner. 
During the twelve months for which 
the statistics have recently been made up. 
more than eighty-six millions of passengers 
have been carricd, an increase of twenty-six 
millons in two years. It is expected that the 
next annual return will show a traffic of over a 
hundred millions. 


Messrs. Piette and Krizik, the inventors of the 
Pilsen lamp, have been driving a threshing 
machine by electricity at an agricultural show in 
J undenburg. 


Mr. N. Stevenson uses a small Swan incan- 
descent lamp to illumipate the cavity of the mouth 
in dental operations. It is fitted into a vulcanite 
cup which acts as a prop to keep the jaws apart. 

A committee was formed last week at the 
Society of Arts for the purpose of commemorating 
next year the fiftieth anniversary of the death of 
Richard Trevithick, “the inventor of the high- 
pressure engine,” by means of some permanent 
nemoral. Capt. John Davis was appointed hon. 
SUC. 
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The Board of Trado have issued a new or ro- 
vised scale for the wire gauges, and plainly intimate 
that unless very great opposition is offered, the 
Board will advise its adoption. The new scale 
is a compromise; it makes concessions to the 
thick-wire manufacturers, and takes an average 
of the Birmingham and Yorkshire gauges for 
the thinner sizes. No. 19 will be O42in., 
1:07mm.; No. 20, °036in., 9Imm. 


On the 6th of May, next year, Southern Seas 
will witness the rare phenomenon of a total eclipse 
of the sun of very long duration, about sic 
minutes for totality. Considering the rapid 
advance of solar physics in recent years, and the 
important problems regarding the sun, and the 
regions about him, still awaiting solution, it will 
be readily understood that astronomers are 
looking forward to this eclipse with much 
eagerness. In a recent report M. Janssen urges 
the importance of the opportunity, and he indi- 
cates Caroline and Flint Islands as the most 
suitable for observations. Both are in the zone 
of longest totality. The observers will have to 
study specially the immense appendices of the 
corona, in order to decide if they are really 
lineaments of the solar surface, or consist of 
meteoric streams circulating in space. The 
zodiacal light, too, will claim attention; anda 
careful examination will have to be made of the 
intra- Mercurial regions, with the view of settling 
the question as to the presence of planets (to 
which Le Verrier's analysis pointed). 


In several of the hothouses in Holland, a 
myriapod is frequently met with which (according 
to Herr Weber, of Utrecht,) is a foreign species 
of the genus Fontaria, and has the remarkable 
property of producing prussic acid (HCy). Atten- 
tion was called to this on tinding that the animal, 
when excited, gave out a strong smell of oil of 
bitter almonds. The phenomenon is still more 
pronounced on bruising. Some specimens having 
been distilled with water, prussie acid was found 
in the distillate. Herr Egeling has lately made 
a series of experiments to test the view that this 
myriapod prepares a substance which, under cer- 
tuin conditions, is decomposed, giving prussic 
acid as one of the products of decomposition. 
This was fully confirmed. By action of various 
reagents, a substance was detected, which is split 
up by water, yielding HCy. It further seemed 
probable that, besides this substance, the animals 
possess one which acts as a ferment, and which 
the author hopes to be able to sepurate. 


M. Fredericq, of Liege, lately put several 
aquatic coleoptera (including the great water- 
beetle) in ayucous solutions of curare and 
strychnine in poisonous quantity. A few drops 
of these liquors sufficed to poison a frog in a few 
minutes. ‘Lhe insects, however, lived in them, 
some more than a fortnight, others nearly a 
month (when the experiment was concluded). 
These coleoptera are certainly sensible to the 
action of curare and strychnine, and the absence 
of symptums of poisoning in the present case, 
must be (the author says) because the absorption 
by the surface of the body and the mouth was 
ml. M. Plateau has previously observed that 
aquatic coleoptera kept in sea-water do not 
absorb its salts. 


While air inclosed in a horizontal tube has 
throughout the same tension, corresponding to 
the outer state of the atmosphere, it must, on the 
tube being raised to the vertical position, present 
differences of tension due to pressure of the air- 
column. Herr Hopfgarten recently experimented 
in this way with an iron pipe, about 38ft. long, 
and zin. internal diameter. It was screwed into 
a short tube of 1. shape, the horizontal part of 
which could be rotated in a bed: this piece was 
connected by caontchoue tubing with a petroleum 
manometer, which revealed a difference of pres- 
sure when the long tube, which was surrounded 
with a bad heat conductor, was turned up to the 
vertical, The average increase of pressure at 
the base was found about 25mm. petrolenm, and 
this corresponds to about half the weight of the 
column. 


Wiedemann’s Berbiatter contains a brief account 
of an incandescent electric lamp, devised by Herr 
Böhm, the parts of which are easily separated. It 
consists of a bell jar, with a glass stopper passed 
into wood. This stopper holds the conducting 
wires, and has also a pussage, into which a small 
tube can be cusily inserted. By simply turning it 
(after evacuation) the lamp is lit. A fresh carbon 
can easily be inserted when required. For rapid 


and convenient evacuation, the author has con- 
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structed an air-pump, which is a combination of 
those of Geissler and Sprengel. 
first used, and when a certain degree of rare- 
faction has been reached, the Sprengel comes 
automatically into action. 


The former is 


A Committee of the Franklin Institute ap- 


pointed to test the Rapplaye Rhcometric Governor 


Burner, in comparison with a number of other 


burners, have stated that, in consideration of the 
uniformity of gas consumption maintained by the 
burner under varying pressure, and its high 
photogenic qualities, they recommend it with 
confidence as affording a better light, at less 
expense, than any other practical appliance with 


which they are acquainted. This burner meets 


a long-felt want in that it allows a maximum 


light at a slight increase of pressure above that 


required for an open burner, and maintains a 


uniform flow and light at any pressure in excess 
that is liable to be encountered. 


A great many automatic regulators of heating 
by gus, for keeping a constant temperature in a 
hothouse, stove, room, &c., have been invented, 
but few are so simple, perhaps, as one recently 
described by M. Saignol to the French Society of 
Mineral Industry. It is composed of a tube of 
Y shape, through the forked part of which the 
gas passes to the heating apparatus. In the stem 
mercury moves by reason of dilatations and con- 
tractions causcd by variations of temperature. 
The mercury touches the bottom of the fork at a 
fixed temperature, 10° e.g., and closes the passage. 
If the temperature falls, the mercury contracts, 
the gass begins to pass, and the more 60, the 
more the contraction. Tho temperature then 
rises again to 10°, and the gas is stopped. A 
small jet is kept constantly lit in the heating 
apparatus, and ignites the heating-gas whenever 
this is liberated. In one modification a spherical 
glass vessel, holding concentrated alcohol, 1s 
titted into one end of a U tube containing mer- 
cury, the other end having an arrangement 
which acts on the principle that has been indi- 
cated. (The systein is illustrated in La Nature, 
No. 492.) 

We recently referred to the interesting re- 
searches of MM. Deherain and Maquenne on the 
reduction of nitrates in the ground. The effects 
of heating and chloroform, &c., seemed to point 
to a fixed ferment as the cause of the reduc- 
tion, and the authors have found reason for 
believing that the ferment in question is the 
agent of butyric fermentation, discovered by M. 
Pasteur, and described by M. von Tieghem under 
the name of Bacillus amylohacter. This was found 
in a fermenting liquid which had been composed 
of some earth and u solution of sugar and nitrates, 
and was heated at about 35° C. (The gases given 
off were sometimes carbonic acid and hydrogen, 
sometimes CO, with nitrogen and nitric pro- 
toxide, and the liquid smelt strongly of butyric 
acid; the nitrates disappeared). The Dacillus 
named is very widely distributed, and may be 
easily observed (as oblong particles in groups of 
two and three) in the liquor formed by beans, 
peas, or leaves, rotting in water. It is supposed 
that the nitrates in the soil are reduced by the 
hydrogen generated in the butyric fermentation 
caused by this small organisin, when it mects 
with abundant organie matter, and oxygen is 
absent. ‘This ferment is not represented as the 
only one capable of this curious action. MM. 
Gayon and Dupetit have lately shown that 
sewage-water, withdrawn from the action of air, 
reduces nitrates, and as no hydrogen was ob- 
served, it is probable that the active ferment in 
this case is different from Bacillus amylobacter. 


This month, a century ago ‘that is in 1782), 
the art of aérostation practically began, when 
Stephen Montgolfier, at Avignon, first succeeded 
in causing a silk parallelopiped, of about 50 cubic 
feet, to rise to the roof a room. Encouraged by 
this success, the brothers made experiments on a 
larger scale at Annonay, with equally happy re- 
sults; and finally, in June, 1783, in presence of 
the States of Vivarais, and an immense crowd, 
they raised a balloon, 35ft. in diameter, to a 
height of 1,500ft. (In 1782, Cavallo had suc- 
ceeded in raising sowp-bubbles, inflated with 
hydrogen gas.) In recording the centenary, M. 
Tissandier gives, in his paper (La Nature) a re- 
presentation of the medal that was struck in 
1782, in honour of the brothers Montgoltier. 


Tne Persian Government has arranged with a 
syndicate of French capitalists tor the coustruction 
of a railway between Teheran und Kesht., .. _ 


23-4 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 923. 


Dec. 1, 1882. 


LETTERS TO THE EDITOR. 


Ne do not hold ourselves reaponsille for the opinions of 
our correspondents, The Editor respectfully requests li ddt 
conmunicahons should be drawn up as briugly as possible) 

All communicationa should be addressed to the Eviton of 
the Laien Arcta, UL, Lucisluchasbreel, Covent-yarden, 
Woe, 

Al Chequesand F] e, Orders tobe made payalle to 
J. Panomont LUWAUUA. 

„Ju order to facditate reference, Correspondents, uien 
apeahing of any teter preciurly wserted, will oblige by 
mentioning the number af the dalier, us well as the puge on 
whieh l % beit / &. 


“I would have everyono write what he knows, and ns 
murch ashe knows, but no more; and that not in this 
only, but in all other subjects > For such u person may 
have somo peadedaar knowledge and experience of the 
paturo of such n person or such a fountain, that as to 
ather things, knows no anon than what everybody does, 
and yet, to keepa clutter with this little pittance of his, 
will undertake to write the whole body of plivsicks ; a vice 
from whence grat incopvemiences derive their original.” 
— Montaync's Lysitys. 

— 22. — 


THE GREAT COMET. 


420777. P Tunovuan tho kindness of a gentleman 
whom Lam unable to identify, as he has added no 
signaturo to his letter benring the Liverpool post- 
mark, but to whom, with the Editor's permission, I 
wun anions to return iu this way my very sincere 
weknowledyments, I um in possession of some par- 
tioulars respecting the comet, which may interest 
your ustronomical readers. It appears, from u 
Melbourne newspaper, quoted in the Otago Duel 
Lunes, that at noon on Sep. 17 it was plainly seen 
with the naked eye as a very bright object within 
of the sun; and that au orbit, roughly computed 
from that and previous observations, showed that it 
had swept half round the sun in less than two hours, 
and Would turn over nearly the same part of the 
heavens in which it had at nst appeared. Cou- 
tuuous clouds, however, prevented its vistbility till 
Sunday, Sept. 24 (or Get. LD, when it presented a 
grand: spectacle, exceeding, it was thought, even 
that of WGbin brightness. The elements of the 
olat mfermd to mive it a perthelion distance of 
ouly about 23.000 miles from the photosphere—a 
* somewhat alarming proximity, as the newspaper 
ecpresses it. This. 8 has been moditied by 
subsequent observation: tat there is still much 
juste in the stiiking remark that it was certainly 
with rane of the enormous volcanic jets of iuean— 
descent hydrogen ejected irom the sun in the 
vraniiy ab sunespots, which often extend 100,000 
tides trom its surtaçce., 1 do not know whether it 
may have been usted that not merely orbital dis- 
tuhanee, but even chenueal change, may have been 
posible under such circumistanees, and that the 
acomihon which has been meontiod in the spectrum 
may have been induced by some infiuenee Inde- 

haat ane ae tha, T. W. Webb. 

Hantwick Viounege. Nov. 28. 
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that ono half of it is covered with the shadow of 
the head, and so that the eye comes in a straight 
line with the ceutre of the mirror and the sun; now 
if the eyepiece be used ut a proper distance from 
the mirror, the sun can soon be found, aud proper 
focus obtained; by this simple meaus a good view 


of the Transit may be obtained. I have this 
morning seen not only sunspots, but the wilow- 
leaf markings, very distinctly in this way. 
The longer the focus of the mirror the better 
for the tirst plan, as it gives a larger image of the 
sun on the white card. The one I used this 
morning is Mlin. diameter, and over 9ft. focus, 
giviug an image nearly llin. in diameter. Having 
no proper appliances for viewing the sun witha 
largo silver surface, I always view it in the way 
described above, as. with a low power and a little 
practice it can soon be dane, taking care to keep the 
centre of the mirror, the eyepiece, aud the sun 
nearly in a straight line with each other. When 
viewing the sun in this wax. it has often struck me 
that att big’ telescope on this principle could be 
constructed, even more perfect than the Newtonian 
or any other form of retlecting telescope. This is 
my idea if it is worth printing): grind, polish, and 
tig ure to a parabola, a silver-on-glass mirror, of 

sav. lit. in diameter, and 5%ft. or cort. focus: 

mount it in an iron or steel tube, and, instead of a 

nat or small redector ct any kind, fix a box oft. 

high, and only just wide enough to admit one 

person (the observer“; at oft. Cin. Ax the eyepiece 

so as to look stright tewurd the centre ef mirror. 

and thea you are complete, except a light ladder 

inside of the tube by which the cbeerver could | 
Nach his pest. Yes! One thing mere—a door at! 
letionn ef thie. as well as the usual arrangements | 
r mov the tels. 
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As seen from here it presented at first (about 5.50), 
the appearance of a lurid red tint overspreading 
the whole northern half of the sky, but deepest 
over the north-western horizon. Later on, the 
colour changed to a bright silver-grey, and sharp 
prominences eshot out as far as the zenith, up and 
down which the light flickered and, at times, almost 
flashed. At 12 o'clock there was only left a single 
rainbow-like arch of bright grey, low down 
towards the north. I noticed that the air was 
steadier and definition better than it has been for 
weeks past, especially about midnight. With a Gin. 
mirror of Mr. Calver’s make, wiuch I have just 
got into working order, the details of Satum 
were as distinct as if drawn in pen and ink. On 
Jupiter I noticed a curious phenomenon. On the 

receding half of the great deep south equatorial 

lt (which showed a glorious brown-red tint) there 
was a large. long oval light spot. When I iint 
observed it adeep-coloured small spot was first joined 
to the dark belt on the north shore of this lagoon, if I 
may so term it, just connected as it were bya 
narrow isthmus. Whilst I was looking the small 
spot seemed to be obviously detaching itself. I 
took off the 250 power I was using, aud put on the 
300, and in the few seconds which this tock to do 
the spot had entirely separated itself, and when I 
looked at it with the higher power it was very 
slowly floating like a moving island toward the 
centre of the light spot. This was about J a.m., 
und within ten minutes the sky became clouded, 
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of the little spot. It was slightiv oval shaped, and 
about the size of the dise of a satellite. with which, 
however, there was no confounding it, rerik wes 
only slightly darker than the beit. and movwd 
trom N. to 8. Besides which, I think zil 
the satellites were visible well of the cix; 
but of tris I Wal not be sure. I was so œu- 
ied with the spot that I S rely ute uen 
zt all. Now. I should like to ask, nmt, whether auy 
of your more expemenead astronomical scutri cats 
saw anything oi tts: and if so what ffm anes: and 
how is it meoneilil ze with the gener: cpio tot 
the do. belts are what we see ol the eng 278 f 
Was this an opening inthe viperous ends lore which 
movel in this wax. ami in this 
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las made the same remark ; while, from the failure 
OL one of onr principal opticians to grind me a 
correct ellipse for a Gregorian, it is evident that 
this latter curve is, % the small seale, equally as 
impossible asthe hyperbola. 

As far as I know, the most modern Gregorian is 
the one constructed by the late Mr. Lassell, which 
is now in the possession of Mr. Valance; and the 
most modern Cassegrain is the great Melbourne 
instrument constructed by Mr. Calver. These may 
doubtless be accepted as the most perfect representa- 
tives of each, and it would be extremely interesting 
ir the owner of the former, and the maker of the 
latter, would give us information as to the curves 
employed. 

It may be a useful hint to A. N.H.” if I 
mention that I was told by an old and experienced 
«rinder that it was scarcely possible to figure one of 
these small mirrors by itself, and that the way he 
had adopted was to iinbed it in a disc of the same 
substance, and grind und figure the whole as one 
piece, 

J presume a still more exact way would be to 
grind aud tigure a larger mirror, and then cut out 
tlie required central portion—unless, perhaps, strains 
might be introduced by so doing. 

Our lost (and regretted) correspondent “ Hy- 
perion ” once gave a capital account of how he had 
vut a hole in a Newtonian mirror, in order to use it 
for a Cassegrain; but he told us nothing about his 
final success (or otherwise) in tho attempted con- 
version. 

Buy the bye. is it not a fact that the theory of the 
Gregorian and Casseerain is only true when the 
focal image has no appreciable magnitude, and that, 
eren with true curves, aberration must always result 
in practice y L. L. L. 


REFLECTORS VERSUS REFRACTORS. 


(29782.]—A REMARK by “Prismatique ” in the 
E. M.“ this week induces me to trouble you. I 
have for some time had possession of a gin., by 
Wray, with which, for its size, I am well satisfied, 
but have lately been thinking of changing for a 
reflecting telescope. 

Our optical frieud, differing from Mr. Holmes, 
prefers a retractor. I see he says he would rather 
have a Jiu. refractor than a Gin. reflector. This has 
a little checked me, because, if the difference is so 
great as that, it appears to me probable that a Gin. 
mirror would have no advantage over my present 
Wray. Muy I usk him if this would be so, and 
nlso to state on what grounds he bases his prefer- 
ence? Will Mr. Holmes say if he has had any ex- 
perience of a 3in. Wray as well as a 6in. reflector, 
and, if so, with what result? I think it would be 
very interesting to your readers if a practical 
optician like Prismiatique,’? with such excellent 
opportunities for judging, were to state why he so 
greatly prefers the refracting form. 

While wnting, mav I ask a question on another 
matter’ Mr. Proctor states in his“ Half Hours“ 
that 2in.will show the division in the Ring of Saturn, 
11d it is said that Cassini discovered the division 
With a non-achromatic and a power of 90, and that 
he saw the division all round. I, however, with a 
in., have only on rure occasions glimpsed it, and 
certainly only in the ends, aud no one of my friends 
can do any more. Ought it to be always visible? 
Ougluit it to be steadily visible? Ought it to be black 
and sharp? What power ought I to user—I tind 
:uything beyond 150 deficient in light; I consider 
it very hard work to see it. Should I see it any 
better with a öin. reflector? My telescope experi- 
ences differ so greatiy from what I read of others, 
that Lam often much confounded. After ‘ Pris- 
matiques?” decided statement, I shall certainly 
wait for his further explanation of why he would 
prefer a din. refractor to a Gin. reflector before I 
Inove in the direction of change. 

Thomas Jobson. 

25, Canonbury Villas, Islington. 


CONTINUOUS BRAKES. 


[20785.]—Sixce the publication of my letter, 
p- 253, I have received communications from many 
of your correspondents relating to the Clayton 
vacuum brake used upon the Midland Railway. 

Those gentlemen who advocate this system of 
brake object to my statement that plenty of 
vacuum may be shown upon the gauge, and yet 
there may be no available brakc-power’’; but I 
maintain that this remark is perfectly correct, as it 
is based upon the result of my own experiments. 

When the brake is apphed the vacuum in the 
cylinders is destroyed, and the brake-blocks cease 
to press upon the tires in froma minute to a minute 
and a halt (cheer the driver wishes tt or nat). A 
driver, finding that the brake is leaking-oft, and 
that the train is still running, has to open the large 
ejector, tuke the brakes fully off, and create another 
vacuum before he cau have auy available brake- 
power. When he secs ten or fifteen inches of 
vacuum shown upon his gauge, he naturally thinks 
that he has that power tor use, and this idea has 
cased many trains to run past stations. All 
drivers who work this brake should be specially 


warned that they cannot obtain a second supply 
of stopping power until they have drawn the air 
out of the top sides of the cylinders through the 
small lcak-holes in the pistons. Now adriver is not 
provided with any means of knowing how long it 
will take to re-create the vacuum in the cylinders ; 
but it will be seen from actual practice that to 
obtain power to stopa train, even when running 
into a station at a low speed, takes a very consider- 
able time, probably a minute, and during the whole 
of the time the vacuum is being re-created the 
brake must be fully off; suppose for a moment that 
an emergency arises, or that the driver tinds he is 
likely to run pot a station, or into buffer-stops, 
what is he to do? Simply wait till the large ejector 
has re-created the vacuum, which will again, in its 
turn, leak away in a minute or so. 

Some of the letters which I have received ex- 
ress the opinion that this brake cannot be as 

ngerous as I consider it, because no cases of 
failure to act are recorded in the returns.“ This 
latter argument brings under our notice a very 
important fact. The Midland Railway Company’s 
returns, so faras they refer to the Clayton two- 
minute modification of the Sanders-Bolitho vacuum 
brake, are perfectly incorrect and unreliable. 

Ihave been a passenger in trains when the brake 
has failed to stop at platforms, have witnessed 
“ failures,” “ delays, and the breaking of draw- 
bars and couplings, and yet when I turn to the 
Board of Trade returns, find that the Midland 
Company has not mentioned any one of the cases 
in question. If the Returns“ contained a true 
record they would be most valuable, but at present 
they are rendered perfectly useless for purposes of 
comparison in consequence ‘of the incorrectuess of 
the information furnished by this company. 

I trust that by calling public attention to the 
present unsatisfactory “ Returns,” the subject may 
receive the consideration which it requires, and 
that the Board of Trade will take the necessary steps 
to enforce obedience to the requirements of the 
Railway Continuous Brakes Act of 1878. 

Clement E. Stretton. 

Saxe Coburg-strect, Leicester. 


JERK IN RAILWAY TRAINS. 


(20784.]—I Dip not think it worth while to 
occupy your space with a reply to the letter of Mr. 
Stretton, p. 253, as I felt sure it would be readily 
seen that he had not answered the objection of 
Mr. Molison, p. 230, that the action would vary 
on different parts of a carriage; nor my own, that 
the carriage righting itself would jerk the passengers 
towards the engine, whereas S. J.’s” jerk is in 
the other direction. 

On reading Mr. Molison’s letter, it struck me as 
being a singularly well-written, explicit, and 
courteous communication, and I, therefore, enter a 
protest against that of Nun. Dor.,”’ p. 273, from 
which all these qualities, especially the last, seem 
conspicuously absent. Criticism is here almost out 
of place, but I may just remark: (1) That Mr. 
Molison did vot state that the jerk would be unfelt 
by a sitting passenger, but inferred quite the con- 
trary. (2) The buffer recoil would jerk the 
pene fowards, and not from, the engine. (3) 

he buffer recoil does not account for the jerk in a 
tram-car which has no buffers; and (4) I shall try 
to conclude without calling anybody names or 
making any personal remarks whatever. 

Belfast. J. Brown. 


[20785.]—I DID not intend to write anything 
further in this matter after the reply of Mr. 
Stretton; we simply differed in opinion. I was, 
however, pleased to see that my views were shared 
with your able correspondent, J. Brown (letter 
20701). Our friend, Nun. Dor.,’’ now rushes at 
me with reference to this matter, and treats me 
with more rudeness than reason. I fear it would 
be vain for me to try to point out to him where he 
errs. He has evidently made up his mind, and 
intends to stick to it; argument with him would be 
out of the question, and the only one which might 
have the chance of reaching him is that which he 
suggests at the end of his polite epistle. This 
style, however forcible and striking, has not the 
convinciug power J respect, aud therefore, he may 
keep his name, age, and weight a profound 
mystery: but may it be remarked in passing that 
the loudness of the crow of such as“ Nun. Dor.” 
is always directly as the square of the distance, 
multiplied by the cube of the pluck, which latter 
factor may be neglected, and considered a vanishing 
quantity, especially when the distance is small. 

My further remarks aro, therefore, not meant 
for Nun. Dor.“ Oh, no; but simply to point 
out to any who may care to read these letters that 
there are false teachers abroad ; men—independent 
men—who claim to despise textbooks, perhaps for 
the good reason that they are unable to understand 
them. 

The jerk referred to by “S. J.,“ the original 
querist, was the jerk that tended to throw the 
truveller in a direction away from the train. The 


rebound of the buffer, as Nun. Dor.” would have 
to be the cause, would have exactly the oppo- 
site effect. Indeed, „8. J.” distinctly points 
out the fact that it is not due to this 
cause, and mentions also that a similar jerk may 
be experienced in a tramcar, where it evidently 
cannot be the effect of the buffers. I think S. J.“ 
will bear me out when I suy that his question was, 
What is the cause of that unexpected jerk, or 
tendency to fall away from the engine, immediately 
on the stopping of the train? 1 take it neither 
„S. J.,“ nor most of the readers of the E. M.,“ 
need to have explained to them that a sudden jerk 
from the engine, the sudden application of the 
brake, nor, indeed, that any sudden change of 
motion, will produce au unpleasant jerking sensa- 
tion to the rider; and I thiuk they will, if they 
have not despised ‘‘ the usual textbooks,” huve no 
difficulty in saying in which direction the body will 
tend to fall; but % particular jerk which certainly 
does occur, and which I have myself experienced, is 
not so clear as to its cause. Mr. Brown gauve the 
true explanation, and had his letter been published 
before I had sent mine, mine would not have 
appeared. Curiously enough. Nun. Dor.” dis- 
tinctly differs from Mr. Stretton, whom he wishes 
to uphold. He (“ N. D.“) refers it to the buffer- 
springs, Mr. Stretton to an unequal pressure on the 
carriave-springs—both equnlly wrong. May I also 
remark, in closing, that Nun. Dor.” attempts to 
prove (vo, too much? Surely I was safe in saying 
that the way to prevent’the unpleasant conse- 
quences of the jerk is not to rise from your seat 
till the train has stopped.” But no; Nun. Dor.” 
says, if the passenger follows Mr. Molison’s 
advice, and does not rise from his seat till the train 
has stopped, he will most decidedly experience the 
jerk.” Perhaps Nun. Dor.” will tell us next 
that it is safest to get into the carnage and take our 
seats before the train has stopped. Is this ignor- 
ance, or—has ‘* Nun. Dor.” corns? 
Swansea. A. R. Molison, Science Teacher. 


NOVEL VIOLIN — EXTRAORDINARY 
VIOLIN—SOUNDPOST. 


(20786.]—Rerernina to “Fiddlers” remarks 
(letter 20771, p. 275), the reason I said there was 
some hope for the tone of the novel pattern was 
that all the parts found to act well were retained, 
the shape only being altered. “Fiddler” thinks, 
with some reason, that the rounded form of sound- 
board would not give good effect; but I think, if 
made sufficiently thiu, the resonant quality would 
be sufficient. 

But extraordinary violins are a mistake. At- 
tracted by the exceptionally fine tone of the violin, 
the inventor seeks to improve it by a totally dif- 
ferent arrangement, discarding parts that work 
well together, and, of course, failure ensues. Under 
tho head ‘‘extraordinary’’ I would class the 
„Berliner,“ the Fiddler,” and some crude styles 
recently advocated or suggested in these pages. 
As to the specimen ‘ Fiddler’? describes, I cannot 
see why he winds up with such eulogy of it as 
“this invention was the result of a lifetime of 
thought, always battling against the stupid con- 
ditions imposed by the soundpost,’’ &. Now, if 
this invention had come to the front with avknow- 
ledged superiority, one might well understand dis- 
carding the soundpost ; but when it is found that it 
has been allowed to die a natural death, the 
reasoning appears less cogeut. I, for one, am 
satisfied to remain amongst the stupid who still 
believe in the soundpost, cousidering it one of those 
simple additions orten scen in great inventions 
which steps in unobstrusively and perfects what 
otherwise would be crude ; for suppose it were pos- 
sible to make the violin equally resonant as at 
present by some fixed contrivance replacing the 
soundpost, the chances of having equality of tone 
over the four strings would be greatly reduced. I 
don't know whether Fiddler“ disputes the com- 
parative regulating properties of the soundpost; but 
when he applauds himself for having discarded it 
in his own invention, he leaves it to be inferred that 
the superiority of his is established. However, 
when he mounts his hobby it must not surprise that 
he should be a little inclined to draw a loug bow. 

Nov. 27. Captain Cuttie. 


(20787.]—Arren reading the letter 20738, which 
appeared under the above heading in your issue of 
Nov. 17, it occurred to ine that au account of the 
guitar-shaped violin, invented in 1817 by M. Chanot, 
might be of interest to some of your readers. 

The peculiarities of these violins were as follows: 
—1. The comers of the inuer blocks were rejected, 
aud the violins assumed the outliue of a guitar hav- 
ing the sides similarly bent. 2. The edges, instead 
ot projecting beyond the sides, were finished off 
square, With au inlaying of hard wood all round, 
like a guitar. 3. dustead of sound-holes of the 
ordinary form, the new violin had openings of 
about the same length as usual, parallel to the sides 
and as near the bendings as possible; their shape 
was consequently that of a segment of a circle. 4. 
Tue brass bur was placed iu the middle of the belly 
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just upon the joint. 6. A screw was placed in the 
end of the tail-picce sa as to prevent the strings 
causing too much pressure on the belly. 6. Beneath 
the sound post, aad passiug out through the back 
of violin, was a screw, by means of which the 
ressure of the soundpost against the belly could 
adjusted. In 1519, M. Chanot introduced some 
further modification; he discarded the tail-piece 
and button, and attached the strings to the belly of 
the violin between the outer edge and bridge. The 
bar was shaped in the form of an arch. It passed 
under the left foot bridge near the G string, and 
approached the middle at the extremities, and the 
soundpost was placed in front of the bridge. Some 
of these instruments are still extant, aud possess a 
good tone, being sold at from £8 to £12. In the 
year 1832, C. A. Galbusera also manufactured 
guitar-shaped violins and tenors. War. 


SAW-SHARPENING. 


[20788.]—In sharpening his tool is where the 
amateur most generally fails; and the saw is no 
exception to this. Without a good saw, the labour 
of much of the amateur's work is greatly increased ; 
and if the saw, in addition, be blunt or budly set, 
the difficulties are still greater. 

Though some letters have appeared on the sub- 
ject, I have not seen the method Jam about to de- 
scribe referred to. Not that there is anything new 
in it; but it is not, I think, very generally known. 
It will be seen that the’ forn of tooth is only suited 
for 5 and as it is possibly desirable 
to keep a special saw for this and another for long 
cutting, the sooner the change is made from the 
‘t mungal” tooth to the regular cross-cut tooth the 
better; and as a hand-saw sharpened us I shall 
eudeavour to describe will do better work than the 
most carefully-set tenon saw, the cost of the latter 
may be saved, or else spent in buying u rip or loung- 
cutting saw. 

If the saw has been in use before, lay it ona 
smooth anvil, and very carefully take all the set 
out of the teeth; then bine to the saw-vice, and 
bring top of all teeth to level by running a fine-cut 
tile along their top. This will leave a little bright 
facet on top of each tooth. 

Now take the tile, and apply it toa tooth: file 
lying at an angle of about ou’ to the plane of the 
blade, and also pointing at about the sane anale 
towards the point of the suw—i.e., supposing the 
suw-blade to be perpendicular, and lying east and 
west, the hand will be lowered 30° from perpen- 
dicular, leaving 60° below file and saw-plate, and 
point of file will be 50° to E. of N. Work the file 
in this position till you have produced a chisel edge 
on the front of each tooth, being careful only to 
tile off what is necessary to produce it. When all 
the front edges of every second tooth on one side 
of the saw are thus sharpened, the facet on top of 
each tooth will be probably altered from the square 
shape it had at first to a triangular one, but the 
front must never be filed so much as entirely to re- 
move the facet. Let the file be now applied to the 
back of the tooth in exactly the same way, and at 
sane angle both waus, and every second tooth filed 
tell the whole of the facet remaining is just re- 
moved. ‘Turn the saw, and treat the other side 
just in the suime way, and you will have a tooth of 


this form, which will be found to cut most delight- 
fully without the least need for any set. It will 
cut off a thin slip hin. thick from end of a Yin. 
board without breaking it, and will leave a surface 
ulinost as smooth as if it hud been planed. 

Let anyone try this, and I venture to say they 
will never go back to the old method of sharpening 
or setting, and their tenon saw will have very little 
to do in future. 

Sharpened in this way the blade acts us a guide ; 
and the work is as superior to that left after the 
old method as work planed with an American iron 
plane is to that by au old wooden jack. 

Fred. Carre. 


HYDRO-DYNAMIC PARADOX AND 
PARADOXES IN GENERAL. 


[20789.]—I SEE a correspondent, signing himself 
Little,“ has actually been constructing an appa- 
ratus which I remember to have seen illustrated in 
a book at least a century old, and that he attributes 
its failure to insufficiency of the weights employed. 
May I state that it is absolutely impossible that ann 
amount of weighting could have produced rotation? 
It is axiomatic that if uny course of reasoning would 
inferentially lead to proving self-motion possible, 
iu the case of any machine whatever, such reasoning 
must, ipso farto, be fulse ; and the only use of intro- 
ducing such matters into our columns is to give 
opportunities for showing where the fallacy lies. 
Such was my intention in sending the original 


paradox of the lever and weights from which I de- 
duced the fallacy of the hydro-dynamic wheel. In 
the form of the latter that I devised, there is much 
difference from that sketched by Little,“ as I pro- 
vide for raising the water direct from its lowest 
(and so to speuk) neutral point to that of greatest 
effective leverage. But that the apparatus could 
by any possibility make a single revolution is not 
to be supposed for a moment. 

By the way, perhaps * Little” will tell us at 
what point his apparatus found for itself a condition 
of equilibrium? 

As to his second sketch, so far from the machine 
being correct in theory,’’ it is obvious thut the 
wheel would ¢end to revolve in the other direction, 
owing to the pressure of water in the cistern acting 


against the divisions. A. S. L. 
DIE-ENGRAVING. 
20790. —THERE is no need to recommend 


„Gamma (letter 20762) to read Montaigne. I 
cannot sufficiently thank him for his most excel- 
lent letter; it is, indeed, a far more complete 
answer to my query than I had allowed myself to 
expect, even from the ENqLISII MECHANIC ; and 
while we have such willing, free, and practical 
writers to counterbalance the few wordy, empty 
talkers, we need not fear for the reputation of our 
paper. 

here are one or two things I would like to have 
“ Gamma” explain a little more fully. He says 
hand-gravers may be had at Buck’s of sort used 
by copper engravers. Are these similar to the ones 
used for wood engraving’ Are they to have mush- 
room handles? What length and what dimensions 
should they beof? Are Figs. 3 and 4 full-size 
sections? Next, as to the punches. I have never scen 
a skittle, so am in doubt as to what their shape is. 

All the work I purpose doing would be light, 
such as monogram crests with motto, address for 
head of letter-paper, aud envelopes. I suppose for 
motto and address I must buy letter punches, as 
apporeutly they are too difficult to be made satis- 
factonly by an amateur. but the other I can easily 
accomplish. 

I do not quite understand the description of 
punches a, %, c, Fig. 6, as to be * deep at the out- 
line and softening off to nothing close to the nose“; 
could Gamma, please, explain. Again, he says 
make a punch like a rosebud.” This is, I pre- 
sume, merely to the outline of a rosebud, and that 
the punch is quite flat on the face, the folded leaves 
in centre being the after-work entirely of punches 
and chisels. May I hope that this is only 
‘*Gamma’s’’ first letter, and that it will be fol- 
lowed by a second, third, and fourth, giving us a 
few more examples from which so much is to be 
learned ?—that he will, too, take up the mounting 
of the die when finished, what its thickness should 
be, to what it should be tempered, and all other 
points about it which he hus shown himself so well 
qualified to speak on. Fred. Carre. 


“LOOPED FIGURES BY GEARING.’’— 
NORTHCOTT’S LATHE 


[20791.]-—Y orr engraver has succeeded perfectl 
in reproducing the figures I sent you before, and, 
thinking you may be interested to see some more 
of them, 1 inclose tracings, which you will probably 
not have space to engrave. 

I was delighted to see Mr. Nortlicott's letter; but 
as I have the first edition of his work, I cannot 
refer to the figures. Will he kindly tell us whether 
he has made any improvements iu his luthe since 
we last heard of it? F. A. M. 


COLOUR. 


20792. OwWIN d to various reasons, I have not 
been able to send this letter earlier. I am sorry 
not to have sufficient power of language to express 
myself us clearly as 1 can sce this subject in my 
own mind. But the geat study of my life has 
been to get a thorough knowledge of colour, and 
to be able to express my thoughts and interpret 
Ns of nature with a brush or pencil. 

1e sweeping statement that scientitic and artistic 
practice cannot agree is simply a claim by a theorist, 
whose views have proved to be quite impractical, 
that he is correct, and that the practice is therefore 
uuscientific. 

t Sigma ” finds fault with my definition of pure 
blue (probably because it is incomprehensible to 
him), and gives the scientific definition; but may 
not both be correct? This letter has been delayed, 
partly on account of the absence of sunshine lately, 
as I have waited to try some experiments with 
spectrum colours, using prisms from 4in. to din. 
diameter, 

I tiud the spectrum colours depend upon the dis- 
tance the rays have to travel from the prism to the 
surface upon which the spectrum is seen, und also 
upon the size of the prisin. 

If we hold a white surface near to the prism, we 
get red, orange, aud yellow, divided by a clear space 
trom the blue, these hues being the only ones visible. 
Upon moving the screen further off the rays spread, 


until the blue and vellow slightly overlap one 
another, and we get the invuriable result of a mix- 
ture of these two colours—viz., green. The red 
and yellow also overlap; and we conte, uently get 
what appears to be commonly recoguised as the 
spectrum— viz., red, orange, yellow, gicen, blue, 
and purple Upon moving the sereen still further 
away from the prism, we {iud the blue, red, and 
yellow rays overlap more and more, until the primi- 
tive colours are lost, or almost lost, and we get 
varieties of orange, purple, and green, covenny 
nearly the whole of the spectrum. 

Another experiment is to hold coloured surfaces 
in the spectrum rays, and we find thut a yellow 
surface pives a green line where the blue of the 
prism falls upon it. To get this fairly, it is best to 
catch the blue rays close to the prism before they 
have overlapped the yellow. 

A similar experiment is to hold a blue surface in 
the yellow rays, when green will again be the 
result. 

The following is a simple experimeut for those 
who have not the time or opportunity to arrange 
the ordinary spectrum experimeut:—Hold a prism 
close to the eye, and note the strung colours border- 
ing the window frames, &c.; the edges being bright 
red und yellow, opposite bright blue. Upon re- 
volving the prism slowly, the blue and yellow may 
be made to overlap, with the invariuble result of a 
vivid green. The same result may be seen upon 
pulling down the blind until it nearly meets the 
window frame, when we again get vivid green. 

These experiments all show us that green is 
simply a combiuutien of blue und yellow, uo matter 
how the hue is obtuiued; that combinations of 
spectrum colours give the same results us mixtures 
oY pigments of the sume hue, aad tha’ there is no 
green in the spectrum until the blue and yellow are 
combined by the reys overlapping. 

From the experiments I have tried, I conclude 
that if the spectrum rays were allowed to travel far 
enough, the pure blue, red, and yellow would be 
entirely lust by the rays overlapping. The room 1 
devoted to the experiments is rather small; but 
after travelling about loft. from a jin. prism, the 
general effect of the spectrum was orange, green, 
and purple; there being no pure yellow, and very 
little pure red or blue. With my large prism, Í 
got scarcely any orauge, green, or purple, owing to 
the confined space: while the blue, red, and yellow 
were very vivid at the full runge. 

The scientific monopolisis’’ declare that the 
results produced, upon combining pigment colours, 
differ trom the results obtaiucd by combining the 
same colours lu the spectrum, on account of their 
impurity. They talk of the spectrum, us if it was 
invariable, and as if the wames, or signs, of the 
colours were produced by the prism alongside their 
respective lucs; instead or which, the same 
spectrum appears extremely different to different 
people, and if a number of scientists were practically 
examined, not by the sumple tests ror potted 
knowledge, but if they marked the spaces they 
imagined were the pure blue, red and yellow, and 
which they considered the Gark and bright parte, 
we should find the most extraordinary discrepan- 
cles. 

For instance, take Sigma's” statement that 
„there areu number of different hues of pure blue aud 
yellow.” This is quite unscicutitic, aud entirely at 
Variance with the strict meaning or the words * blue“ 
and ** yellow.” He might just as reasonably say 
there were a number of dierent kinds of pure golau. 

What he calls a range of blues and a range of 
yellows, would be more scientifically described us 
varieties of blue-purple, blue, and blue-green ; aud 
yellow-green, yellow, and yellow-orange, Ke. 

If his view is universally accepted by the 
scientists (I trust it is uot}, it would account for 
their many errors. I have been endeavouring all 
along to show that their statements amounted 
to this, but did not expect they would make the 
admission. You can make yellow with red and 
green glasses, if you believe in a number of reds, 
and choose the most suitable, which an artist 
would call orange from the quantity of yellow 
in it. 

Theoretically, it is impossible to have absolute 
purity in anything, and in that sense, all pigment 
colours are impure; but although not so pure as 
could be wished, they can be obtained in a very faw 
state of purity, quite sufficiently so for experi- 
ments inthe simple mixtures, and as we find that 
the three first compound colours—viz., green, 
purple, and orange—ure invariably more intense the 
purer the primitives, it is only common-sense to 
argue that if the latter were quite pure, the results 
would be slightly more intense. 

“Nigma” writes, * glasses that cut off all but 
the blue and yellow light are scurcely obtaimable."’ 
Those who believe in a variety of blues and 
yellows must certainly find these glasses difficult 
to obtain; but if you happen to know whit pure 
blue and yellow mean to start with, I should say it 
is a comparatively simple matter to get tolerubly 
pure blue or yellow lights, although, I must say, 
that in the limited time 1 have beeu able to devote 
to these experiments, I have not succeeded 11 
getting a transparent blue, free fresno red. 
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“ Sigma states the fact is unquestionable that 
blue and yellow lights do not produce green.” 
This is simply an assertion, which I have not the 
least doubt is incorrect iu the sense in which he puts 
it; and I take it as a proof of the very imperfect know- 
ledge of colour of the gentleman making it. He 
goes on to y that they only try their experiments 
in the dark, because u coloured light is scarcely 
visible in open daylight. No doubt; but can he not 
sec in this an argument in favour of the theory, 
that the colour is part of the darkness’—tfor if you 
drive away all shadow, the colour must also dis- 
appear. 

Sigma“ is certainly wrong in calling any com- 
bination of coloured lights wlute, without it has due 
equivalents of blue, red, and yellow. 

Again *‘ Sigmi” writes: We can produce white 
light by a number of combinations,” but these 
several whites, although optically and artistically 
alike,’’—he is evidently as easily satistied with his 
white, as with his blue and yellow (green he has 
an especial aversion to). 1 huve taken great 
trouble to explain that it is quite impossible to 
form a judgment of any isolated colour, and any 
hue, especially if it is rather fat, might be mis- 
taken for a white, under these circumstances; but 
if he tests his “several whites’ carefully, by com- 
paring them with a fair standard white, perhaps he 
will again admit ‘ta greenish tinge ” or excess of 
green or some other hue; and if he is still unable 
to recoguise the impurity of his white, let him get 
the advice of some (non-wsthetic) artist friend. 

Let us take a uumber of different materials, such 
as paper, silk, cloth, &c., auyone of which, seen by 
itself upon a black ground, would be accepted as 
white. We now lay them alongside with a standard 
white, and probably find thut no two of them match, 
ne that there is not one fairly pure white umongst 

em. 

Certainly a neutral tint may be obtained by several 
combiuatious, provided they contain between them 
the due equivalents of red, blue, aud yellow. For 
instance, blue, green, and red-orange may form a 
neutral tint; so may yellow-green and red-purple ; 
or blue-purple and-yellow orange; but there is no 
mystery about this to one who is in the habit of 
using colour all day long, every day of his life ; and 
the same neutral tint is obtained by corresponding 
mixtures of pigmceuts. 

In the generally-accepted theory of light being 
composed of colour, aloug with a great deal of 
which I am ready to agree, I see much that is alto- 
gether contradictory and untrue. I think that, with 
a few modifications, the theory at present accepted 
by the scientists would be rendered. more complete, 
and, at the same time, much more simple; but no 
theory can be sound that does not recognise the fact 
that mixtures of pigments, properly illuminated, 
must necessarily produce the same results as mix- 
tures of spectrum colours of the same hue ; and any 
statement to the contrary only serves to show the 
imperfect knowledge of colour of those who make 
it. The stutements that the blue and yellow of the 
spectrum combine to form white, or a neutral tint, 
is only an instance of this; and certainly arises from 
their accepting what an artist calls purple and 
orange for blue and yellow, and then again being 
satistied with a very questionable white. For iu- 
stance, if one is expemmenting with a spectrum in 
which the rays overlap, so as to show scarcely any 
colours but varieties of orauge, green, and purple, 
he may easily go astray in endeavouring to combine 
the pure blue and yellow portions of it. 

I am glad to see Mr. Walter Hardie's letter 
(20588), because I think his third diagram will serve 
as a very forcible illustration of the erroneous con- 
clusions that may be drawn when experimenting 
with coloured lights with the idea of mixing colour 
—and I also consider his diagram a good illustration 
of my theory, that the colours exist in the shadow. 
For mstance, Mr. Hardie makes green and purple 
lights overlap, and, naturally, the result is blue, 
which he erroneously calls the compound colour 
produced by the mixture. Green + violet (or 
purple) = blue.” Now, as blue happens to be a 
primary colour, it is evident that it cannot be made 

y mixing other hues, any more than gold can be 
made from other metals; but, taking my theory. 
that a coloured light is one which disperses its 
equivalent of complementary colour from shadow, 
we find thut the green light disperses its equivalent 
of red, and the purple its equivalent of yellow, 
therefore, as the shadow originally contained equal 
equivalents of red, blue, and yellow, it is evident 
that most blue will remain; aud when the green, 

urple, and orange ull overlap, the light is more or 

ess neutral or white; but this white hght is not 
any more a combination of colvur than the blue isa 
combination of purple and green. Altogether, I 
consider Mr. Hardie’s diagram a capital illustration 
of my theory—-viz., that white light is composed of 
various rays or vibratious which render the colours 
in shadow visible, by dispersing their equivalents 
of complementary colour. 

When we have produced a brilliant white light by 
the so-called mixing of coloured lights, we tind that 
any coloured light, however intense the colour, now 
thrown upon the spot, will be scarcely visible 
showing clearly to my mind, that in driving away 


the shadow we have driven away the colour of 
which it was composed. I should like to kuow if 
Mr. Hardie agrees with me as to the result of mix- 
ing blue and vellow. I quiteagree with his diagram, 
although I differ with his explanation, or rather 
deductions from it. I strongly object to red (or 
pink), blue, und yellow being called “ binary com- 
pounds.” I wish Mr. Hardie would kindly try a 
similar experiment using glass or gelatine of the 
three primary colours, instead of using the three 
compound hues, and let us know the result. 

If his colours are sufficiently pure thus diagram 


shows the result he will have. But if the blue is 
rather inclined to purple, and the yellow to orange, 
the green may be almost neutral, and if the centre 
is stopped out dark, the green may be wis-called 
white. 

The scientists suy in effect, that their theory must 
not be judged by the ordinary rules of comimoun- 
sense, and any practical tests that differ with their 
dogmas, must be wrong and misleading, and are 
sure to confuse.” In fact, they would require the 
rest of the world to accept their doctrines in blind 
obedience, and call auyone a paradoxer who 
happens to have the courage to assert his own 
opinions. Now I maintain that my theory will 
stand any test, seicntitic or practical, and really 
combines science with practical experience. 

I have no doubt seine people will call this au 
arrogant assumption upon my part; but J write 
strongly, because I feel the importance of the sub- 
ject, and if I knew any way to make my statements 
more palatable I would do so. “Calorimeter” quotes 
some of my remarks, but does not attempt to 
explain why he considers them incorrect, and 
proceeds to quoto several contradictory scientific 
theories without saying which he agrees with. 
He states that ‘‘accordiug to the Young-Helmholtz 
theory, the eye has three sets of sensitive fibres, 
sensitive respectively to red, green, and orange. 
When all sets are equally excited, the impression of 
white light results.” This is claiming green and 
orange us primary colours. The eye that is only 
sensitive to these three hues will not be able to 
see blue, or purple (or violet, as they like to call it). 
Nocombination of red, green, and orange will make 
purple or blue; but as they contain the three prim- 
aries between them, they may produce a neutral 
tint, if the green contains sufficient blue to neutral- 
ise the red and yellow. But these hues cannot 
be accepted as primaries by anyone with a practical 
knowledge of colour. If they had said that the 
nerves were sensitive to red, blue and yellow, the 
theory might work very well. Calorimeter ” asks, 
what is meant by the terms red, green, blue—is 
vermilion red or orauge’’’ The artistic test is 
exact and invariable. 

The purity of a red is tested by its capability of 
forming purple, if mixed with blue, or orange if 
mixed with yellow; the purity of a blue by its 
capability of formiug purple with red, or green 
with yellow; and the purity of yellow by its 
forming a good green or orunge with blue or red 
respectively. Vermilion will not form a good 
purple with any blue, proving (if proof were 
needed), that it contains yellow, and is really 
e ita although it is commonly accepted as a 
red. 

The practised eye should be able to judge of the 
purity of a colour at a glance, unless it is seen 
isolated, in the scicutizie style. I have already 
given the definition of green, as the result of any 
mixture of colours in which blue and yellow 
predominate. ‘‘Sigma,’’ differs with me, and 
says, A green can be fixed us definitely asa blue.” 
Thisis a vague statement; but, as grecn covers a 
practically unlimited number of hues, from yellow 
with a tinge of blue, to blue with a tinge of yellow, 
it can hardly be called a fixed colour. 

X. N. X.“ made one statement which I was too 
busy to take sufficient note of at the time. It 
was that while blue and yellow light combine to 
form white, blue and yellow pigments would, if 
pure, make black. Now, this is, I consider, a ver 
important statement, or rather, admission, and 
agree with himas far as this: ‘That uny two hues 
which, as light, combine to form a neutral tint 


which may be called white, are complementary 
colours, and in pigments will also form a neutral tint, 
which will be called black, or white, according to 
the circumstances under which it is seen. Here 
“X.N. XX.“ and I agree that a combination of 
certain hues, no matter whether they are pigment 
colours or are scen by the aid of a prism, will 
produce a neutral tint. This really amounts to the 
adinission that mixtures of spectrum colours and 
mixtures of piginents of the same hue agree. But 
it rather, I think, tells against blue and yellow 
being complementary colours, for X. N. X.“ must 
admit that, in experimenting with the purest blue 
and yellow pigments obtainable, we get a vivid 
green ; it is, therefore, only reasonable to suppose 
that, if the primaries were slightly purer, the green 
would also be slightly more intense. 

“X.N. X.“ states that the pure yellow light of 
sodium, if thrown upon a blue surface (or rather, a 
surface that would be blue if exposed to white 
light), does not give a green effect, the yellow only 
being visible. Now, I will take his word that this 
is correct: but it follows that a red surface, lit by 
this pure yellow fluine, would only be yellow, and 
not orange, as in a combination of red aud yellow. 
Will X. N. X.“ kindly say if this is the case? 
Therefore, it is no argument against yellow and 
blue making green. 

One of our correspondents lately took the trouble 
to rebuke artists for painting good reflections of 
rainbows ; nnd then concluded his letter by saying, 
“Since writing the above, I have seen a perfect 
reflection.” Perhaps, a landscape artist, who is 
continually in the open air, wet or dry, sees them 
more frequently. S. Calton. 


“J. Ls” PLANER. 


[20793.]—Ir F. Carre is a cricketer, he knows 
that a man may be got rid of in two ways—either 
by hitting his stumps or hitting himself, and som» 
bowlers appear to prefer the latter course, 
or, atany rate unwittingly practise it. Bowl at 
my wicket, and though my middle stump ma 
suffer, I will bear it like a man; bowl at me, and 
shoulder my but and walk off in silence. With re- 
gard tothis planer, which I distinctly and more than 
once placed second to a separate and properly fitted 
ove, I do not see the objection, because 1 do not see 
the difficulty of fitting it up, unless it be that the 
bridge form of head is objectionable. This may be 
so, and no doubt would be far more difficult to 
arrange than the other. F. C.“ has criticised the 
affair so severely that I have hunted up Northcœott's 
book, from which I quoted from memory. I see 
that he proposes to use the saddle of self-acting 
lathe as the moving table, and that the only real 
difference is that I have used the small slide- rest 
adapted for the purpose, and he has one perma- 
nently attached, which means £3 to £4 extra cost. 
Experiments are even now in progress at a lathe- 
maker’s, aud with such a dreadfully unorthodox 
planer-head as that of a large sewing-machine, aud 
the only drawback at present is the weakness of the 
small rack, which it is easy to remedy. Whether 
sucha small, insigniticant, and generally useless“ 
planer is worth attention I will not preteud to de- 
cide. A three inch screw-cutting lathe may be 
so considered by some. ‘They have, at any 
rate, sold freely, I believe, and those who need 
larger and more orthodox tools can get them. I 
freely allow their superiority, as I allow that of a 
set of proper planing machine castings; but I do 
not by auy means allow that to fit them un» would 
be easier than to fit a planing head which has but 
two faces to be fitted at all. As to cost, it will 
be the cost of the planer-head, possibly 10s., 
probably 5s., and less still if they are introduced 
aud made for sale. 

Surely, again, as regards difficulty of fittings, an 
amateur who could not fit the tenon of « small 
slide-rest into a slot in the face of the planer-head 
would hardly be competent to fit up all the castings 
and details of an orthodox planing machine. 1 should 
regret exceedingly leading any amateur wrougly : 
but if letters received privately go for anything, I 
have reason to think that I have little to blame 
myself for in that respect. I do not intend to con- 
tinue this discussion ; but I hope shortly for a 
favourable report of the arrangement trom the 
manufacturer to whom I alluded, and who 
certainly, at present, seems to regard the design 
hopefully. O. J. L. 


DRILLS AND CHAMFERS. 


(20794.J—** Tusar Catn’s’’ method of manu- 
facturing drills is certainly unique and extra- 
ordinary. I cannot imagine any inan, who 1s in 
the habit of working in metal for either profit or 
umusement, being unable to perform the simple 
operation of making a small drill after he has been 
once told or shown how to do it; and to sy that 
hardening and tempering a drill is an *‘ insuperable 
obstacle? to an amateur mechanic is, to say the 
least of it, bosh.” ** Tubal’s Cain's' chemistry, 
also, is about on a par with his mechanical genius. 
The idea of mixing washing soda with aquatortis to 
make it act quicker is rather rich,” and I should 
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hardly like to insult the readers of the ENGLISH 
Mecnanic by explainin why. 

Perhaps he is a science teacher, and that is 
Brompton chemistry. I don't object to make small 
drills from needles if nothing else is to be had; but 
the oe size steel wire T ** Alfojoe’s"™ 
is, I believe, the method usually followed by 
watchmakers, and is very well when the drills have 
to be particularly small or minute ; but drills which 
have no bearing except at the point are always 
liable to wobble about, und it is perfectly possible 
to make a drill which shall be for its whole effect- 
ive leuzth much the same size as the hole to be 
drilled, aud at the sume time to have sufficient 
clearance for chips and turnings. If a lathe is 
available, they should always be turned up the 
proper size in the drill- chuck, and then filed off 
pertectly tlat from two opposite sides, getting, of 
course, gradually thinner towards the point. I 
have no difficulty in using or making these drills: 
they do not stick fast, and seldom or never break. 
Iu drilling a deep or long hole they require to be 
Withdrawn once or twice, as, indecd, any drill will, 
and as the whole drill tits the hole perfectly, it can- 
not deviate much. if nicely made, they are quite 
as good as fluted or twist drills. Minute drills can 
be hardened and tempered at one operation by 
heating the point in a tlame, and plunging it into a 
piece of wax or candle end. The body of the drill 
can be left soft; but anything which will 
bear a stronger heat without being injured 
can be put in a coke fire, and when about 
the same temperature as the red-hot coke, 
take out quickly and plunge into cold water; 
apply the two flat surfaces of the drill to a griud- 
stone and temper, This I sometimes do by placing 
the drill on a piece of red-hot iron, and when the 
right colour is reached roll off into water, or it can 
be done very well in a gas-flame. JI make small 
drills to use with a bow or a small Archimedean 
drill-stock. or for use in the lathe. I make all in 
the manner described above. I don't put small ones 
in the tire—I heat them on charcoal with the 
blowpipe, and if they ure too small for 
the Lithe I use a file; but it would only be 
for a very minute drill, such as watchmakers ouly 
ase that I would hammer out the point. When 
the huzumered point is used up. or ground away, 
the too. is done for; but my drilla will wear away 
toastump. I tile the drill on two opposite sides for 
the whale of its eietere length. I cut steel, iron, 
or brass with equal facility, and with the same 
drill. When daing a piece of woodwork, I much 
prefer these drills to eimlets—that is, if the work 
can be held upto the drill in the lathe. It is an 
immense saving of tune, and there is no danger of 
splitting the wood, 

Betere seeing ‘ Tubal Cain's” letter I had 
thoughts of supplementing that of Alfojoe,”? as I 
find my drills so very useful and easily made. Thev 
are not so liable to twist off as the ordinary round 
drill wia hammered point. Os. 


“MINNESOTA AND THE NORTH- 
WEST.” 


(2075.]—IN the Excis MECHANIC for Oct. 13, 
I wrot: a letter on ‘ Minnesota and the North- 
West.“ stating a few of the advantages offered to 
emigrants in this region. I repeat to-duy what I 
stated iu my former urticle—I have no interest in 
this city or State in the sense that emigration agents 
have, aud all that I say concerning it may be relied 
upon. I am aware of the fact that my fellow- 
countrymen have a considerable difficulty in ob- 
taining reliable information about this country. It 
aħoris me great Pleasure to find that so many 
Englishmen have written me—uno less than thirty 
letters uow lying on my desk. 

My chief and, I think, sufficient reason for 
answering the letters that I have received through 
the columns of the * E. M.” is that by this means 
I shall reach hundreds of working men who will be 
as glid to get the information as those who have 
written me. What Ihave to say concerning work 
tor mecuamics will do as well for one as for another 
ot the many whose letters are before me. 

To the many mechanics who have addressed me, 
I would say :—I have just paid a visit to one of 
the leading machine shops in Minneapolis, aud had 
a talk with the foreman. Here are his words: 
“No skilled mechanic uecd go begging for work in 
this cty. He will tind here that the highest wages 
are paid. If we could get hold of skilled non- 
union men in this shop, we would set to work four 
or five more moulders than we have, and eight or 
ten muchinists. The trouble ha’ been that we have 
not heea able to get hold of all the really tirst-class 
men we need. When 1 do get a good man I hold 
on to him. I have now with me an English 
patternemaker who is a good worker. He started 
When 1 years old in the old country, attended 
nich’ schools and paid strict attention to his trade, 
aud I commenced with him at 2dols. 25cents. 
(S. ) u day. {round I could rely on him, and 


and enough men cannot be secured at this price. 
There would seem to be no reason why a brick- 
layer or plasterer should earn more than a good 
machinist. House joiners aud carpenters have 
been vetting 3dols. (128. Gd.) a day. We get a 
good many good German and Swiss mechanics, but 
they must be here a year and a half before we can 
make ourselves understood when talking to them. 
We like Englishmen, for they can understand us at 
once.” 

(if painting and plumbing I have learned the 
following:—Sign puinters earn from dols. olcents. 
to ddols. (148. Gd. to 20s. 10d.) a day, and house 
painters from 2dols. 450cents. to 3dols. (10s. 5d. to 
12s. Cd.) . First-class men are in demand, especially 
from the Ist of May to the Ist of July, and from 
September to December. A Minneapolis plumber 
said :—* We have to go East to get our plumbers. 
The best man we ever had was an Englishman. 
He learned his trade in London, and was 12 years 
learning it. The average pay for good men is 
dols. to 3dols. 50cents. (12s. 6d. to l4s. 6d.) per 
day. Our very best workers get 4dols. (16s. Sd.) 
or even more than that. They eam from Hocents. 
to Tocents. a day less in the East than they do here. 
Steam fitters get a shade less pay than plumbers, 
but our best men receive from gdols. scents. to 
ddols. (14s. td. to 168. Ndl.). A gas- fitter also is 
paid somewhat less. The demand for good men is 
greater thun the supply. If a thoroughly com- 
petent man comes aloug here in search of work we 
should engage hin at once.” 

Several salesmen have written me asking what 
field there is for them in the North-west. A Min- 
neapolis dry goods (Manchester goods) merchant 
states as follows: For an Englishman that has 
got money the chances are good. Then he might be 
able to go into business on his own account. But 
a man has little chance of getting a situation out 
here that would pay lim much better than the one 
he might leave in England. It is very desirable 
that our assistants in this store, for example, should 
be acquainted with the manners of the people. 
They must be able to entertain our customers. The 
fact that a salesman having a thorough know- 
ledge of the people and only a fair knowledge of 
the goods he has to sell would, as a rule, be of more 
use to us than a man well acquainted with the 
goods but ignorant of the people. Our business 
differs exeedingly in this respect from that of a 
machine shop. The worker has no customers to 
please and persuade. You see that mau who now 
came inat the door? Three years ago he started 
in business with 1,000dols., and now he is doing a 
trade of 40,000dols. a year. All do not get on as 
he has done, but many do exceedingly well.“ 


Thus, those salesmen who have written to me see 
what is befure them. This country is full of men 
having uo special knowledge of any one thing. 
What it necds is specialities. A man who knowsa 
little of carpentenng, a little of machinery, aud as 
much of mason work cuts a comparatively poor 
figure here. If he could concentrate his knowledge 
iuto one department, its pecuniary value to him 
would be far more than it is ever likely to be spread 
over so much ground. 

Locomotive men have written me. I took a ride 
on an engine of the Chicago, Milwaukee, and St. 
Paul railroad yesterday and talked with the driver. 
I leamed the following :—The demand for com- 
petent drivers and firemen has been great during 
the past twelvemonth. If you are well acquainted 
with your work, you neednot fear that you will 
fail to find employment. Engineers on locomotives 
receive 3.70dols. (15s. 6d.) for a day's work. They 
usually work about twelve hours. Firemen receive 
2.lodols. (Ss. Yd.) for the same period of time. 
These wages are paid to both freight and passenger 
men. Eugineers on switching engines get some- 
what lower pay. If the coming winter is a severe 
one, the demaud for men will be greater than if it 
is mild. 

Several compositors have written me. In reply 
to them, I would say that they can tiud an abund- 
auce of work at their own trade at wages rauging 
trom 20 dols. (£4 33s.) to 24 dols. (£5) per week. 
No good man ueed be long out of employment. 

Some of my correspondeuts appear to think that 
this part of the worldis adapted to nothing else but 
farming. A compositor, for instance, seems to be 
of opinion that there is no demand for printers out 
here, but that agriculture is king, queen, and sub- 
ject, too. He could not entertain a more fallacious 
idea. Following closely on the heels of agriculture 
there will always be found manufactures. The 
richer the soil farmed, and the more advantageous 
the terms under which it is held by the meu who 
till it, the more varied and extensive the mauu- 
factures will be. Aud then, too, what u place this 
is for newspapers ! 

And now I will reply to some questions not 
covered in the above. give iultials of my corre- 
spondents only. F. W. P.,“ a compositor, thiuks 
£190 insuficient capital. If he is going to werk ut 


new bets at the head of my pattem shop. (rood | his trade it is enough, and there is no need for him 


i“ llt are BULT 2anla. yoccuts. (lis. od.) u to spend more thin 


day, ated coed aneulders the same mouey. First- 


. 


lass tricklaya. are gitting ddois. (los. sd.) a day, 


£20 to get here. With so wood 


a trade at command, let hun not think of going 


‘into agriculture. 


To Robert Henry M., I would say that the 
climate is decidedly favourable to the sufferer from 
chest- complaints, asthma, bronchitis, Ke. To this 
correspondent and all others who have asked con- 
cerning route and cost of journcy, I would state: 
Take steamer from London or Liverpoool to New 
York,’ Cabin passage costs from 10 to 21 guineas. 
A daily paper will give facts concerning the White 


Star, Inman, Cunard, Guion, Anchor, and National 
lines. Their prices vary, the highest-priced ones 


being named first in my list. All are safe and 
able. When you get to New York, if you want to 
stop a night, you cannot do better than take a 
room at, say, the Cosmopolitan Hotel—a central 
and good place, where a room costs a dollar. I say 
briefly, but emphatically, beware of cheaper hotels 
recommended by fellow-travellers. ‘They are dan- 
gerous for strangers ; I speak of what I know. Buy 
your ticket (vá Chicago, of course) to Minneapolis 
or St. Paul. You can come first or second class. 
First-class fare is from two to three cents. per mile 
(Id. to- lid.). Holders of first-class tickets can ride 
in Pullman sleeping cars by paying about 108. a 
dav extra. Persons having money in th eir pos- 
session may find this an advantage, as they will 
thus be protected from robbery. The journey from 
New York to Chicago by ordinary trains takes 
about 36 hours; from Chicago to St. Paul or 
Minneapolis 20 to 21 hours. The fare all the way 
through from New York varies from 25dol. (£5 4s.) 
to 30dol. (£6 58.) first-class, to 20dol, to 25dol. 
second-class. Railroad wars often bring the 
figures down. There are several roads by which 
the traveller may come—the Pennsylvania, the 
New York Central, the Baltimore and Ohio, and 
the Erie. As arule, he can come cheaper by the 
B. aud O. or the Erie than by the two first- named 
roads. 

Another hint on this railroad business. A few 
dollars may often be saved by purchasing tickets of 
what are called “ scalpers ”—a genus you don't 
have in England. There are, in New York, a 
tribe of scalpers. Let me refer vou to Frank. His 
office is in the Astor House. I have no interest in 
Frank, ouly that I have purchased tickets of him a 
good many times. If the traveller goes to bim and 
asks the price of a ticket toany point in the North- 
west, he will generally tind he can save some little 
mouey by purchasing of him. There are other 
scalpers equally reliable, but none more so. If the 
emigiant does not care to trouble about Frank, let 
him buy his ticket to St. Paulor Minneapolis in 
England with his steamboat ticket. In doing this 
however, he will be likely to pay a sovereign or 
two more than if he bought his railroad passage in 
New York. 

Let me return to Robt. Hy. M.'s letter. 
“What time of the year is best to come” I 
should advise April or May. Are there any 
agencies to assist people out? There are none 
to assist you to Minnesota or Dakota. * Would 
you advise me to come and get settled first, or 
bring my wife and family with me’’y Come alone 
first. by all means. To other questions in this letter 
I would sav—It is of no use for you to advertise in 
papers here while you are in England. The cold 
Weather begins about now and lasts till April. The 
thermometer reaches 80 to 90 in the summer, and 
goes down to from 10 to 20 degrees below zero in 
the winter. But these extremes are easily borne 
because of the dryness of the atmosphere. We 
have no fogs. This region has no high hills and no 
Swamps. It is pleasantly undulating. The fruits 
grown are apples aud small garden fruit, but we 
get a good deal from the southern states. We let 
them have our wheat, which is the best in the 
world, for their fruit. Bring beth light and warm 
clothing. You cannot bring too much. Clothes 
cost twice as much here as in England. 


To “J. D.,“ a curier, I would say that there is 
not much work in this city for him. A new tannery 
is just being started. In Chicago you would 
1 got work easily enouch at from 18 to 
25 dols. a week— 4 lls. to £5 4s. Or you might 
do well in New York or Philadelphia. If you are 
a good workman you will find employment. 
“What does it cost to live: ™ <All the way from 
£l to 22 a week for a single man. It depends on 
your tastes. I would add that money goes much 
faster here than in Englaud; but the fact remains 
that u great many mechanics in this city own the 
houses in Which they live. Your other questions 
are auswered in other replies. 

P. W. P.,“ a warchouseman, asks a few aues- 
tions. I dare not take the responsibilty of advising 
him to come out here. 

“L.M.” a stoker and cleaner on the M. S. and 
L. railway for six years, I would refer to remarks 
above, and would say that he cannot possibly 
secure a position before conung out, 

J. B.,“ a mechanic, is referred to previous 
answers. I would add that house-rent costs about 
four times What it dees in Euglaud. A family's 
expenses Tor toot would not necessary be greater 
than in Evia, 

Tor J. J.“ I would sw that children under 14 
travel for helf-fare on tlis Coutineut and across 
the oecus 
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“J.S. F.” is informed that the growth of flax is 
being promoted in this region. There are no mills 
for the manufacture of flax in this city. Itisa 
growing industry, and “J. S. F.” should have no 
difficulty in getting on if he has capital. 

“J. W. H.,“ a grocer’s assistant, with a taste for 
the fine arts and mechanics, appears to be vigorous, 
and might do well here. He is informed that it is 
1,200 miles from here to Ottawa. His good habits 
—non-smoking and total abstinence — would be 
greatly in his favour. But he had better not leave 
a good situation. This is not Paradise. 

“E. M.” is informed that electrical work is 
largely done in Chicago, Cincinnati, and other 
more rn cities. But if he comes out witha 
little capital he will readily find work if he under- 
stands his business. 

“J. C." has set his mind on going into farming 
in Canada. I regret that I never was in Canada, 
and, therefore, cannot possibly give him any in- 
formation. 

I must refer “F. W. P.” to the remarks above 
of a dry goods merchant. I fear I cannot advise 

to come out. 

I have before me a number of other letters, but 
all the questions in them are covered by the above 
remarks, A few final words: If a man has a good 
position in England let him keep it, especially if he 
is married or has no capital. ‘There is a danger 
lest people who live over 4,000 miles from this State 
should, when reading the facts concerning it, 
icture to their minds a veritable El Dorado. 

ere is as much of the prosaic and humdrum 
element in life here as anywhere. Men work 
longer hours, and with more energy than in 
England. Aman who wants work is not always 
pounced upon by employers as though he was the 
only worker they had seen fora generation. There 
isnoland on earth that seems more cruel to the 
man out of work and money than the United 

States ; although it is fair to say that we have few 
such men in Minneapolis. 

I have simply stated facts. I take no responsi- 
bility whatever. I advise no one to come out. 
They read what I have to say, and please them- 
selves. I thank the editor for giving me so much 
of his valuable space. R. M. Tuttle. 

P.O. Box 206, Minneapolis, Minn., U.S.A. 


TZE DATE OF THE COMMENCEMENT 
OF THE CHRISTIAN ERA. 


I 20796.]—As the period of the year arrives at 
which new almanacks, without number, are being 
put into circulation, it may not be inappropriate to 
exzamine the foundation on which is reared the 
su perstructure of our modern chronology, and to 
gi we a recapitulation of the means by which it is 
use ertained that 1883 represents a fixed epoch, 
differing by only four years from the interval 
wks ich has elapsed since the birth of Christ. 

e ancient Romans excelled all other nations of 
tht period in the exactness of their chronology, 
anc they measured their years from the date of the 
foundation of Rome. In old records, therefore, 
our Saviour’s birth is mentioned in connection with 
this mode of computation. If, then, we can find in 
what year of Rome this event took place, we can 
connect the two eras by a very simple process, since 
Jan. 1, A. p. 1, is the same as Jan. 1, A. U. C. 754. 

Now, I. Eusebius, the well-known historian of 
the early Christian Church, tells us that Christ was 
born im the 42nd year of the reign of Augustus 
Cesar; and according to another statement which 
he makes elsewhere, the first year of Augustus’s 
reign is that in which Hirtius and Pausa were 
consuls at Rome, and this is known to have been 
in A.U.C. 709. Hence 709, added to 41, gives 
A. U. C. 750, which is the date we require to know. 

II. The same Eusebius says that from Christ’s 
nativity to the demolition of the churches in the 
lùth year of the reign of the Roman Emperor Dio- 
cletian, is 305 years. Now, Diocletian became 
Emperor on Sep. 17, A.U.C. 1037. 

Hence 1037, added to 18, with 305 subtracted, 
gives A.U.C. 750, as before. 

III. St. Luke tells us that in the 15th year of the 
reign of Tiberius Cesar, Jesus began to be about 30 
years of age. Now, Tiberius succeeded Augustus 
on August 19, A.U.C. 767. 

Hence 767, added to 14, with 31 subtracted, gives 
A.U.C. 750, as before. 

IV. Josephus, the celebrated Jewish historian, 
states that the taxings’’ were made in the 37th 
year after Augustus Cæsar gained his victory at 
Actium. Now, this battle took place in A. U. C. 723, 
and it is assumed that the *‘taxings ” began 9 years 
before. 

Hence, 723, added to 36, with 9 subtracted, gives 
A- C. C. 750, as before. 

V. The same Josephus says that the 37th year of 
the reign of Herod-Philip (which began on the 
death of Herod the Great) was the 20th year of the 
reign Of Tiberius Cesar. 

Hence 767, added to 19, with 36 subtracted, gives 
A.U.C. 7-40, as before. 

Vi. Thee same Josephus informs us that Herod 
reigned 3 years, and elsewhere that the 25th year 
of ins rean was the 192nd Olympiud. Now, the 


Olympiads are a Greek mode of measuring years, 
and the 192nd corresponds to A. U. C. 741.. Herod, 
therefore, had nine years to reign. Hence, 741 
added to 9 gives A. U. C. 750, as before. 

VII. The same Josephus records that Herod 
reigned 34 years after Antigonus was slain at the 
siege of Jerusalem, which siege took ‘place in the 
185th Olympiad. Now the 185th Olympiad corre- 
sponds to A. U. C. 717, and Herod’s death is a con- 
necting link. Hence, 717 added to 34 gives A. U. C. 
751 as before (nearly). ' 

VIII. The same Josephus informs us that 
Archelaus was banished from his throne in the 
eighth year of his reign; and another historian, 
Dio Cassius, says that banishment occurred A. U. C. 
759, with 9 subtracted, gives A. U. C. 750, as before. 

IX. Lastly, the same Josephus notices that a lunar 
eclipse took place shortly before Herod’s death, and 
we know that Christ’s birth took place a short time 
before that event. Now the Moon was half-eclipsed 
on the night of March 13, A. U. C. 750: and, again, 
it was totally ecli Jan. 9, A. U. C. 753. Taking 
the first as the eclipse referred to, we have an exact 
correspondence. The second eclipse, though more 
important astronomically, was not connected with 
any historical event. 

ionysius Exiguus, a learned monk, when he at- 
tempted the above computation in the 6th century, 
made A. U. C. 753 the year of. Christ's birth. Sub- 
sequent research has proved that Christ’s birthday 
took place near the end of A. U. C. 750, which 
corresponds to B.C. 4. 

James Pearson, M.A., F. R. A. S. 
Fleetwood Vicarage, Nov. 18. 


ELECTRICAL UNITS— AMPERE 
a VERSUS COULOMB. 


[20797.]—Ir may be un advantage to many 
readers, that I am unable to follow the deep 
abstractions of Messrs. Sprague and Moberly. i 
ouly regard these units in a practical or concrete 
sense, much as butchers or grocers do with their 
pounds or ounces. Cheap manuals abound, but I do 
uot find oue that appreciates this important distinc- 
tion. 

The electrical editor of a contemporary, writing 
from a pulpit admitting of no discussion, at p. 403, 
devotes two columus to the commou-place demon- 
stration that batteries should be so joined up as 
to render the internal aud external resistances 
about equal; thus affording a maximum current, 
expressed in amperes per second, 

t is not cal. or necessary, to be always re- 
peating the term per second,” but it is alicaoys 
implied ; and necessarily so, because an ‘‘ampère 
current ?” apart from time, would be an un- 
definable quantity and a gross absurdity; yet 
such seems to 5 the authoritative seuse im- 
plied, because, in column 3 he goes on to say, 
The next unit for consideration is the coulomb, 
which is a current of one ampère flowing 
for one second. There is very little to be said on 
this head: an ampére is strength independent of 
time; the coulomb is strength enduring for a 


stipulated time, and is ¿therefore a measure of 


quantity”? 

I have emphasised this latter conclusion, as 
perfectly sound and logical in itself; but it isa 
delectable parody on all the measurements of the 
context; because they were ampères, and properly 
so called, but not coulombs : 

As I was probably the first to publicly denounce 
the coulomb, Iam vastly glad to tind Mr. Sprague 
stating: ‘' It is not a necessity at all, for it is 
simply of the value of one ampère of current—that 
is, a current of 10 ampères would transmit, in one 
second, 10 coulombs of electric quantity; the 
coulomb is, therefore, C.G.S. 10~ and represents, 
in grains of hydrogen, 000158, or such chemical 
values as have just been described for ampères.” 

In the Electrician of July 15, 1882, after showing 
that volts x ampères = ‘one volt ampères,” which 
by suit:.ble coefficients could be expressed in English 
or French heat units, in foot-pounds, or kilogram- 
metres, &c., &c.; in other words, that energy, 
E.M.F., potential, or force x by quantity were 
adequate for all purposes, and could be expressed 
in any desired terms, i then remarked :— 

Why have we deferred all mention hitherto of 
the French coulomb? Because it seems an umneccs- 
sary complication. We speak of a current of so 
many gallons of water per second, and this x by 
the time in seconds must give any desired totality 
of gallons. i 

If we similarly x the ampères by the time in 
seconds, the result must be amperes; but these are 
now called coulombs. 

“In our illustrations of the lamp experiments, 
we similarly x the volts by the ampères, which 
gave us a total of ‘volt-amptres’; nor would it 
help mutters to call these by a new-faugled name. 
Any equation must be valuable or appropriate in 
proportion as it enables a student to miderstand the 
essential rationale of the procesa. Gallons x must 
be gallons, just as ampères x must be ampères ; 
but call either of these by a quite differcut name, 
and the student is diverted to think of the unmean- 
ing term rather than the essential reality. Every 


derivable value or useful application derived from 
coulombs must necessarily spring from, or arise out 
of, 1 An ampère liberates 000158 grain of 
hyc 

cular does precisely what a coulomb does. 


n per second, Åc., &c., aud in every parti- 


“It may be, and, indeed, is, alleged that an 


ampère, per second, and a coulomb is an abstract 
ampère, apart from time (the very opposite of the 
before-alluded-to editor); but the definition is 
equivocal, and proceeds from a mistaken basis. 
Gallons per second, as applicd to current, are none 
the less. gallons; and ampères per second, as 
apples to current, are none the less ampéres. 


ie time function is a necessary adjunct, but not 


a necessary or invariable constituent. 


Eclecticus. 


PETROLEUM HEATING AND COOKING- 
STOVES. 


[20798.]|—THoven I remember to have seen a 
stray query or complaint about them, I don’t think 
we have ever had any actual discussion on the 
merits and defects of these much-used appliances, 
though there would seem to be ample room for ex- 
periment and comparison as to their efficiency and 
cost. Of the enormous numbers in use some idea 
may be formed from the fact that one company 
alone professes to have sent out nearly a quarter of 
a million in ten years. 

If, then, we could collect . of the actual 
heating power, as compared to the consumption of 

raftin oil, under various circumstances—such as 

eating rooms, warming conservatories, cooking, 
and so on—the facts obtained would be valuable as. 
such, and more trustworthy than makers’ adver- 
tisements, and dealers’ recommeudations. l 

Let us begin with heating stoves. Of these thè 
smallest seems to be about 10in. high by 5 or 9 
diameter, and fitted with one 1}in. burner. Suppose 
we introduce this into a small room, how many 
degrees will it raise a thermometer with its normal 
rate of oil consumption? Then take another, sa 
25 by 12in., with two lin. burners; and a third, 
say 28 by 18, with three lłin. burners. Evidently, 
we here get twice and thrice the consumytion of 
oil, and a radiating area increasing some six-fold ; 
but do we get three times the heating effect as 
tested by the thermometer? 

In my own experience, I have found these smaller 
sizes far from effective. The internal arrangement 
does not give sufficient height of chimney to allow 
the wicks to be properly turned up without smoking, 
and the consequence is that the heating power 1s 
less than it might be. 

A correspondent in one of the gardening journals 
says he used a stove with 2in. wick in a small green- 
house, 6ft. by Aft. (the height is not given), and the: 
result seems to have been a difference cf only 8 deg. 
between the outside and inside temperatures. One 
maker refers to their suitability for hothonses, and 
speaks of a stove with one 4i}in. wick as very 
powerful” ; but I must conicss that the idea of 
maintaining the high temperature required in a 
hothouse, with such a“ very powerful ’’ stove as 
this, borders on the incredible. 

Of course, it is impossible to refer to the legion of 
different patterns ; but I see one novelty is described 
as the“ Dual wick.” This, I suppose, is much like 
the ordinary Duplex lighting lamp; but whether a 
double wick is better than two entirely distinct 
wicks is questionable, as it seems that the amount 
of radiating surface of heated metal would be 
greater with the separate wicks. 

Of the cooking stoves one can but select two or 
three typical examples. There is first the simple 
square box, containing the single-wick lamp, over 
whieh is placed a kettle, &c. Of these I tind that 
the usual result is to boil a quart of water in 15 
minutes, with one lamp of Ain. length of wick ;. 
while two wicks will boil double the quantity in 
about the same time. If, however, we employ a 
large boiler containing a consider:ble quantity of 
water, I have found the proportionate effect to be 
decidedly less. i 

Perbaps the most ingenious of all the cooking- 
stoves is the one designed, I believe, by a London 
maker, in which the heat radiated laterally from 
the flat-sided chimney of the lamp, or lamps, is 
used to heat an oven (through which these chimneys 
pass), while the kettle, saucepah, &e., is placed 
above the flame, as usual. Itis, however, advisable 
to accept the illustrations in the advertisements 
with a good many grains of salt. For instance, 
one sees sirloins of beef, legs of mutton, large pies, 
aud so on, cooking in the ovens, while the boiling 
utensils are emitting clouds of steam galore! In 

oint of fact, the available oven space, in even the 
argest size, is only about a foot long and Sin. high, 
and is thus obviously insufiicient for more than a 
moderate-sized piece of meat, even allowing the 
latter to touch the chimneys, which it ought not to 
be allowed to do, 

I have also found a difficulty in obtaining sufficient 
roasting-heat when boiling is also being carried 
owing to the escape of heat round the ketti 
saucepans. These latter do not closely ` 
openings in which they rest, but leave an « 
space of some ğin., through which a great 
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heat creeps and is wasted. I once presumed to 
mention this to the gentleman who does the public 
the honour to stand behind the counter at the 
London depot; but, of course, I was the only one who 
complained ; and, in fact, I did but show my 1 
ance by the observation. Notwithstanding this, I 
ha ve since seen the illustrations of other stoves in 
which this objection was, to a great extent, obviated. 
With two 4}in. wicks a small joint can be cooked ; 
but it is well to stop up the annular openings if the 
joint is to be cooked in a reasonable time. 

In another pattern the oven is abore the flame, 
the whole products of combustion passing through 
the oven; while in another the oven casing is 
double, and the heat passes between the two. 

Doubtless, other correspondents can now take up 
this subject and give us plenty of practical ex- 
perience. Caloric. 


MEDICAL REPLIES. 
[20799 —Niout Sweats (48423).—Not eligible 


for useful reply. If your wife is losing weight get 
your doctor to examine her lungs. ut her ona 
diet of oatmeal-porridge and milk and fat bacon, 


before described. 


SchOrULA AND EMIGRATION (48658).—Foreign 
countries differ so vastly that a precise answer can- 
not be given to your query. But you would pro- 
bably gain much if you could get a situation on 
board a sailing-ship, or go to Australia or 
Auckland. Mere change of scene, and of work and 
climate, often is very felpful to the health. But if 
your disease seriously cripples you, and impairs 

our power for rough labour, going abroad is 
oubtful policy. The conditions of life 
those unaccustomed to them are often at first very 
hard. Consult some competent local doctor who 
can examine you personally, and advise you as to 
your prospects of success as a colonial worker. The 


climate to which you go should be and bracing, 
and warm rather than cold. The Far West is 
a vast territory, in which swamps, dust tracts, 


rocky mountains, and fertile healthy countries are 
all to be found. 


Stex CRHII p (48661).—If you live in a marshy or 
damp district, your child probably has intermittent 
fever, for which quinine, and removal to a high, 
dry, and healthy dwelling, are the remedies. 


QUININE AND Iron Tonics (48691).—Iron and 
quinine are an everyday combination, and very 
useful. The citrate of iron and quinine may be 
bought at any druggist’s, and of it six grains may 
be taken in water twice or thrice a day. What 
you suppose to have been told you by a medical 
man must be due to some misunderstanding. A 
druggist will make you a syrup of citrate of 
quinine aud iron, of which each teaspoonful will 
contain the dose of six grains. Take it in water. 


Frat Feet (48716).—This is a very common 
complaint, and 1s practically an incurable infirmity. 
In severity, it ranges from a mere trifling weakness 
to a marked deformity, and a cause of permanent 
lameness. It is due to relaxation, not of the 
muscles, but of the ligaments that support the arch 
of the foot. There is a boot made containing a 
spring under the arch of the foot, which is, I 
believe, the subject of a patent. My own expecta- 
tion is that such a contrivance would help but 
little. But a steel spring of such strength and cur- 
vature as to keep the boot in shape might be in- 
serted between the leather in the waist of the boot 
and tried. ‘The under part of the arch of the foot, 
however, is not calculated to sustain pressure 
which in the foot is borne by the heel and the ball 
of the t toe and of the little toe, these three 

ints forming a tripod. Upon this tri the foot 
is built up as a double arch, and the es are pre- 
vented from spreading by very strong ligaments 
which pass, girder-like, from point to point, and by 
strong tendons belonging to the muscles of the leg. 
If these ligaments once give way their failure can- 
not be remedied. ‘‘ F. S.“ will probably find that 
he must rest his feet by taking to a sedentary occu- 
pation, rather than attempt to bring his feet up to 
the capacity of bearin e weight of his body for 
long periods. If F. S.” carries redundant weight, 
starve down gradually, so as to take off as much 
weight as possible. In walking, the method of using 
the feet is of great importance, and especially so 
to persons with weak feet. The habit of turning 
out the toes is altogether bad, and gives a tendency 
to inbendling of the knees and to sinking in of the 
ankles. The feet should be turned out only so very 
little as to make the inner sides of the feet parallel 
to each other. Each toe should be turned out 
equally, so that the boot heels wear away equally, 
both in amount of wear and in angle of wear. The 
inner edge of the sole should be cut parallel to the 
axis of the foot. The heel low and square. 

James Edmunds, M.D., &c. 
Grafton-street, Bond-street. 


THE Government have decided not to complete 
the Sibi and Quetta Railway, but to construct 
instead a new road through the Lower Bolan Pass. 


abroad to | Th 


REPLIES TO QUERIES. 


—_——e4o—— 
% % In their answers, Correspondents are re- 
„ requested to mention, in each instance, the 
title and number of the query asked. 


[48132.]—Bacteria in Beer.—I am not sur- if 


prised to find that Mr. Thoms has never actually 
seen a yeast-cell developing into a bacterium ; but 
although he has never seen such a phenomenon, he 
distinctly leads one to infer that under certain con- 
ditions a yeast-cell does develop into a bacterium, 
and vice versi. If such a thing were possible, 
many proofs of it would have been adduced long 
ere this; but none are to be found—that ‘‘the de- 
velopment of linear bacteria first into micrococci, 
and after, in a suitable medium, into torula (if 
such were possible), is within the powers of human 
observation, is, I think, clearly shown in the clas- 
sical researches of Drs. Drysdale and Dallinger. It 
is the duty of every seeker after truth to observe 
things with a perfectly unbiased mind; but it is 
also his duty to believe in facts, not in fancies. 
Personally, it is certainly not my wish to insult 
Mr. Thoms, who is a perfect stranger to me. In- 
deed, I should much prefer to have kept silence ; 
but seeing so many statements of a misleading 
character made from time to time on this subject 
by Mr. Thoms, I felt it my duty to science to con- 
tradict them. I have repeated the most important 
experiments of Tyndall, Roberts, Pasteur, and 
others, as well as many others of a similar charac- 
ter, and all tend to refute the statements of Mr. 
oms. No matter what the medium may be in 
which it is sown, a yeast-cell will always remain a 
yeast-cell, and no matter how much disaggregated 
or disintegrated the protoplasm of that yeast-cell 
may become, it will never produce bacteria. Under 
like circumstances, a bacterium will always remain 
a bacterium. The only way in which I can account 
for Mr. Thoms’ results is that in which the mis- 
takes of many other experimenters may be ac- 
counted for—namely, want of carefulness in mani- 
pulation.—JoHN HERON. 


[48229.]— Locomotives.— The East and West 
Junction Railway have got five locomotives, and 
they are all hired. The dimensions are as follows: 
No. 1, saddle tank, six-coupled wheels, 4ft. 3in. 
cylinders, 16 by 22, built 1879 by B. and P.; No. 
2, six-coupled tender engine, built 1880 by B. and 
P., cylinders 16} by 24, wheels, 4ft. 6in.; No. 3, 
same as No. 2, only dft. wheels, built 1881. Beyer- 
Peacock are makers and owners of these engines ; 
No. 4 is a four-coupled tender engine, wheels 
5ft. 6in., cylinders 17 7 24. This engine is worked 
at a reduced pressure of 80lb. per square inch; No. 
5, a six- coupled saddle tink, wheel 4ft. 9in., 
cylinders 17 by 24. These two engines have out- 
side cylinders, and were built by Buddicom and 
Co., Rouen (France). I cannot tell you when they 
were built, but they are very old.—CamomILe, 


(48236.]—Iron.—Experiments have been made 
upon iron plates, &c., for tenacity, &c., with the 
following results :— 


Rivet 
Iron Plates. Iron. 
Temperature Exp. I.] Exp. 2. Exp. 3. 
F. Tenacity, 
— | tons per 
Tenacity, tons per sq. in. | “T 1- 
8 | 
e 2 = = 28-26 
0 21-8 = oe a 
60 22˙4 26˙ 22˙4 28-05 
212 19-96 IWM- — 39°39 
320 to 40 | 2231 | 343 | — | 3752 
500 = 35˙4 27:15 — 
600 Z — | 276 — 


It would appear as if no definite rule could be laid 


down ; but the harder irons appear to increase in 
strength faster than the softer ones, and this 
increase appears to be maintained up to 600°.— 
SHIPWRIGHT. 


E ETTE Weight of Rolled Joist. 
—It is usual to add ł area of web, calculated on 
total depth, to the area of bottom flange. If 
“G. F. B.” does this he will have a reliable rule, 
as far as such can be had. Most joists give way 
by buckling sidewise under their load, and so much 
depends on the quality of the iron in the flanges 
that the rule is only approximate. The rule of 
G. F. B.’s,”’ corrected as above, applied to a rolled 
beam of 271b. per foot of length. gives 16°3 tons as 
the breaking load. This beam bas been tested with 
the following result: — With 16 tons it took a per- 
manent set of zin., aud with 15 tous it beut side- 
ways.—SHIPWRIGHT. 


(48284.]—Brass - Casting.—You will find a 
series of articles on 55 in one of the 
back vols. XXV., I think and ares replies about 
brass-casting. You should get the Brassfounder’s 
Manual.“ - Nux. Dor. 


[48285.] — Fan. — About 3 or bi Can 15 it, I 
suppose, by placing a gauge on the supply pipe; 
but most people would test it by the practical way— 
if it is sufficient to blow the fire bright.—Essar. 


[48287.]—Weight of Steam and Electric 
Engines.—Supposing you require the motor for 
something more than an hour, a steam-engine 
would be lightest. Mr. Moy wrote a reply to a 
similar question, some few weeks ago, and he could 
probably tell you the cost of the lightest 2 h.-p. 
engine. —Essak. 

55 Mountain Bread. — This is, I 
believe, made from a sweet biscuit ground to 
powder. There may be something else in it, to 
make the birds sing; but if so, it is not detected by 
tasting. Birds seem very fond of it.—H. H. 

[48292.].—B. Sc. No way, except those specified 
by Degree. —J. M. 

(48279.]—Spirit Varnish.—Perhaps you did 
not paper down after the coat of glue: perhaps the 
works was cold ; 55555 things; but you 
ought to have no difficulty. Use the gre very 
thin ; when dry, paper down with fine (O) paper, 
another coat of glue (thin glue—properly size—and 
thin coat) ; then have the work warm and apply 
the varnish in a warm room. Use a soft brush, 
and don’t go twice over same part; better put 
another coat on when dry. If not satisfactory, 
paper down again, and apply another coat of 
varnish. Papering down the first coat of varnish, 
ought to insure the second coat being perfectly 
satisfactory.—T. P. 


FFF of Gas.—I observe 
„% Reksat’s reply on p. 277, aud would say that if 
some other burner than that specified is used, the 
difference may be still more marked. For instance, 
if the burner, besides checking the flow, also pro- 
vides a chamber in which the gas is hea I 
proximity to the flame, the amount passing will 
obviously be less than when the gas is not lit. The 
query specified a tap, not a burner. Nux. Dor. 


48311.J— Cleaning Drawing Instruments. 
—Get some watchmaker’s rouge and a toothbrush ; 
afterwards polish with a picce of chamois leather, 
and keep them clean with it by giving an occasional 
rub.—T. P. 


[48325.]—Antique Knife-Handles.—Xylon- 
ite or celluloid is suitable, I suppose. — NUN. 
Dor. 

(48332.|—Wire Sheaf-Binder.—‘‘ Querist's 
best plan would, I think, be to get the specifica- 
tions of the inventions to which he refers.—T. P. 


eae eee Magnets.—Yes, it is 
sufficient if a telephone magnet will just lift one of 
the same size. Coils for transmitters are very small 
affairs, and a solid core will do, but soft iron wires 
are always best, and cost very little.— E. T. B. 


[48552.]—Leclanche Battery.—Agglomerate 
plates are made of carbon, manganese, and resin, and 
subjected to pressure. Full particulurs for making 
Leclanchés in many back Nos.—E. T. B. 


[48354.] Power of Steel Coil. The ques- 
tions asked in this query are to be answered only 
by experiment. The idea of driving tricycles by 
means of springs is a favourite one, but it is doubt- 
ful if they give out more than half the power put 
into them, and if the machine were geared up there 
would be a further loss. It can be done, but no 
one would be bothered with them, as they would 
make the machiue heavy.—A. M. M. 

48370.]— Threshing-Machine.— I quite agree 
with Labor Omnia Vincit” that throwing out 
the gearing would not increase the power; but I 
think that a change of gearing would help consider- 
ably. I would, therefore, to make as little altera- 
tion as possible, gear it as follows :— 


Wheels. Pinions 
(Segment) 210 teeth = ........ ot teeth 
BS. a. wavelets . 
AI lft. 


Drive water-wheel about 9 revols. a minute, and 
this will give you the required speed. The great 
loss of power 18 occasioned, I think, by the speed 
being too suddenly brougat up.— Mack. 


[48429.]—Garden Bed.—To describe a curve 
parallel to an ellipse take any number of points 
upon the periphery, and through them draw lines 
perpendicular to the pemphery by bisecting the 
angle contained between lines drawn from the foci 
through the points. Make these perpendiculars the 
same length, aud draw the curve by hand through 
their outer ends. The long and short axes pro- 
duced are also perpendicular to the ellipse. If 
Jardin“ were not so very particular, he might 
take his two-foot rule and a handful of small pegs, 
measure cutside his ellipse as neuily as he could m 
a direction perpendicular to tue curve, and stick 
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his pegs in as he goeson. If not quite correct, the 
irregular growth of the edging might put it right, 
while it would soon spoil the true curve if never 
so accurately drawn at tirst.— ROBINSON CRUSOE. 


[48429.]—_Garden Bed.— As ‘‘Jardin’’ is so anxious 
to have the equation to the parallel to the ellipse, 
referred to the principal axes of the ellipse, I give 

è 2 
it in full. If equation to ellipse is = J 5 — 1 
and ¢? — a? = , equation to Hel is:—c4 4 
= Bet re [et (a? + 4) + (at 2% at + (%, — 0) % 
+ rt [et (at + 4 a d + ) — 2e (at — a? b 
+ 3%) x? + 2c? Bat — a? bt + by + (at — 6a? 0 


+ 61) xt + (5a — Gat bt + bY) % + (Gat — 10a? l" 
+ 6%) xt?) + „ [~ 2% LF ct (4 ＋ 67) 
+ 2% r? % (Bat — at % + BY) — 2% % d (at — at 5 
+ $6") — % (bat — 10% bt + 6h') — aè yt 
(Sas — 10a? b? + bb) + 2? ù½ (de® — 6a bP 


— 6a? bt + 4½) + 2b? (a? — ah * — 2 ( —a bl 
ABY i 5 — 2 Bat — 4 % + % x? „ ＋ 24% (02 — 
tat) P) + (r? + at y! — a 52) 
[ (r + 155 + 4°] = 0, where r is the width of the 
path. this does not assist him in making his 
path uniformly wide, I should suggest some 
homelier method, such as marking off the desired 
width in as many places as he thinks necessary, 
and thus describing the curve approximately.— 
Hemisvs. 


(45153.]—Softening Tone of Harmonium.— 
As no one has answered this query I may suggest 
that there are various means employed to subdue 
the power and tone from the different reeds. The 
querist complains that the flute and bourdon are 
‘fuller than he cares for in a drawing-room 
where soft music is desired. Now, I think that it 
is purely a matter of taste more than anything else, 
but as the bourdon and flute are evidently too 
harsh in tone for “W. E. B.,“ he may try the 
effect of reducing the size of pallet apertures of the 
bourdou reeds. This may be done by glucing a 
piece of stiff brown paper with holes for the pallets, 
somewhat smaller in proportion, over the pallet 
holes. To perform this operation, it will be neces- 
sary to remove the levers and pallets from the 
action-rail. I do not approve of smothering the 
sounds from the reeds with wadding, &c. On the 
other hand, it is too delicate a job for any one to 
attempt to voice the heavy 840 reeds. Such a 
555 would require great care, and should not 

e attempted by the inexperienced. If “ W. E. B.“ 
has had some experience in voicing reeds (or rather 
beuding them) he may try the effect of bending the 
tips of the flute a slight bit inwards that is, towards 
the aperture in reed block. The bend should not be 
very great, otherwise it will waste wind. The tips 
of the free ends of the flute reeds, after they are 
bent, should be so situated as to just enter the aper- 
tures in the reed blocks. In the American organ the 
power of tone is subdued by a swell or shutter 
which is actuated by the knee, generally, and is 
called a knee-swell.— G. FRYER. 


II- BEE Boat — Yawl.—I offer 
„S. 8.“ the following suggestions, premising that 
the simplest rig is the best and safest for cruising. 
Racing is another thing, and should “S. S's” 
boat turn outa fast sailer, it will be time enough 
to provide a duplicate set of spars and sails for 
regatta purposes. For a boat of 25ft. keel I should 
fit a main-mast of 16ft. or 18ft., Oft. abaft the 
stem, to carry a sprit sail of about 150 sq. ft. area, 
and a foresail of about 3oft. area. If the mast is 
made of good spruce or ricca, stepped on the 
kelson, and passing tightly through a hole in a 
broad thwart fixed to the gunwale, and properly 
strengthened with knees, neither shrouds nor stays 
will be wanted. But if the mast has to be lowered 
often, it must be either hinged at the heel or fitted 
in a socket or ‘‘ tabernacle.” It will want a single 
pair of shrouds set up by lavyards rove through 
heart-shaped thimbles, in preference to any kind 
of screw apparatus, anda stay to the stem with a 
tackle to set it up. I should also fit a mizen-mast 
4ft. from the stern, with a small sprit-sail of about 
same urea as the foresail. A light boom must be 
laced to the foot of the mizen, to enable the mizen- 
sheet to reeve through a small block or a thimble 
attached to the stern. Sprit sails are handier than 
standing lugs, as they can be bruiled up in a 
moment if a squall comes suddenly down. They 
also lie closer to the wind. In boats with pointed 
sterns the rudder is so far off that they must be 
steered with a yoke and lines. If one of the yoke 
lines is made long enough to lead forward through 
a block on the gunwale on its own side, then to 
one on the opposite side and aft, to meet and to be 
made fast to the other yoke line, the bout can be 
steered on either tack with one hand, leaving a 
hand free, when cruising single-handed, to hold the 
main shect, which should never be made fast in an 
open boat. No ballast is better than clean shingle 
sewn up in strong canvas bags, with loops of rope 
at each end to lift and shift them by. If S. 8.” 
prefers water ballast, it should be carried in small 
ankers or casks with chocks fitted under them to 
prevent their rolling about. A triangular topsail 
of very light cloth may be set above the mainsail, 
the head or forè loach being bent to a light yard 


(r — e) + n’) 


(nothing better than bamboo) hoisted parallel to | 


mast, the shect being rove through an eye or 
thimble at the top end of the sprit, or spleet, led 
down alongside of it, and make fast anywhere.— 
ROBINSON CRUSOE. 


48485.] — Stockbroking. — Get Cram p's 
„Theory of Stock Exchange Speculation,” 1 vol., 
an admirable work, and oue that would much en- 
lighten the querist as to the usages of Capel-court. 
For any about to ulate, it offers the most ad- 
mirable cautions. e author is, I have heard, the 
writer of the money article inthe London JZuwes.— 
DEVONSHIRE SQUIRE. 


48513. — Geometrical.—In my reply to this 
uery I gave the equation R = (l sin. a. 
sin.@ + sin. a), which gives the position of the focus 

or foci of any conic section made by a plane in any 
position, but the formula fails when the plane 1s 
parallel to the axis of the cone, as in that case “, 
or the distance of origin from vertex, becomes in- 
finite, so that both sides of the equation become 
infinite; we must, therefore, have recourse to the 
method of ‘ limits.” Suppose we wish to find the 
foci of the hyperbolas formed by the section of a 
plane parallel to the axis at a distance y from the 
axis; draw a perpendicular from the focus F, to the 
axis (see page 279), and call the point where it 
mects the axis P, PF, = y, and we will call VP = 
x, required to find a relation between 7 and / from 
the above equation. As the origin O is made to 
recede lower and lower, /, the distance from O to 
vertex, increases, and 4 becomes smaller; also, R 
will become greater, but never so great as / by a 
quantity equal to VO or r. When 6 is very small, 
cos. O tends to 1 as its limit, and sin. @ will always 
be y / r: substituting these in the equation we get, 
after some reduction, L — R = y/ sin. a; that is 
x that amount, or sin.a = y /x. This shows that 
the locus of the foci is in a straight line, which 
makes an angle with the axis of the cone at its 
vertex, whose tangent is // r. If we call this angle 
O, tan. ꝙ = sin. a, so all we have to do is to look 
up sin. a in the tables, then refer to a table of 
tangents, and find the angle which has that quantity 
for its tangent. If a line be then drawn making 
this angle with the axis, all the foci will be in that 
line.—M.1.C.E. 


[48516.]—Dividing Circles.—In trying to find 
some proof of this curious theorem (for it 1s morea 
theorem than a problem), I came across something 
that seems so mysterious that I must beg for a 
small space to explain the difficulty in hopes of some 
solution. Turning to p. 279, where the diagram 
will be found, call the centre of the circle O; at 
the end of the horizontal diameter to the right 

ut D, from X above D drop a perpendicular on 

D, and call the point where it meets OD, E; 
also at the point where C X cuts AO, put F; join 
OX. Nowif we can prove that the arc X D bears 
the same proportion to the length of the semi- 
circle ADB, as OF bears to the diam. AB, the 
desired result will be obtained. Suppose the dotted 
circle at C (at least the one which passes through 
A) to be completed ; then taking the radius O A as 
unity, the diam. of the larger circle will be 4, and it 
can be shown that the line OC = 4/3; XE and OE 
are respectively the sine and cosine of the are X D 
Then, by similar triangle, we get 1805 / (OC) = 
(XE) (EC), or FO = (4/3 sin. XD) / (y3 cos. 
XD). Now suppose the arc X D is the /th part of 
180°, or of m when the radius is 1, and that FO 
is the wth part of the diameter, the arc X D will be 
represented by / n, and the line FO by 2/ . 
Substituting these, and simplifying, we get m = 
2 (3 + cos. m; n) / (4/3 sin. r/n). The object 
now is to show that whatever value we give to # on 
the right-hand side, u will always be equal to that 
value. A few trials will satisfy some people that 
this is nearly the case: still it is not mathematical 
proof; and the difficulty that I find is that it does 
not seem to hold for very minute angles. Thus, 
supposing m = n, and that m jn is a very minute 
angle, such as one minute, the sine of this angle 
may be taken as the arc, and the cosine as = 1. 
Making these substitutions, we tind that 3. u 
= 2 (V3 4 I). or 1 = 242/43 = 3•1517. Now 
wis 31415 + : so that there is some hitch. If the 
equation holds good for some values of x, how is it 
that it fuils for very minute angles? The sine and 
cosine may be 1 in terms of x / 2, and the 
numerator divided by the denominator in the above 
equation; but I do not see that this solves the diffi- 
culty. When testing the equation with the ordi- 
nary tables of natural sines and cosines, it will be 
necessary to substitute 180° for m in the equation. 
Afterall, perhaps the theorem is only approximately 
true.—M. I. C. E. 


48533.]|—Angles of Pyramid.—In the reply of 
“Scotch Working Mechanic.“ the sine of an angle 
appears to have been mistaken for its tangent, 
perhaps owing to the introduction of the radius, 
which complicates matters. The sine of half the 
angle at the apex of one of the faces will be half 
the base divided by the length of the sloping edge. 
NM. I. C. E. 

485 12.] — L. & N. W. R. Locos.— The distribu- 


tion of weight given by © Prometheus“ is that of 
[e] an — 


cos. 6) / 


the Precursors’; the Precedents ranging, I 
believe, from 324 to 35 tons. In express running, 
in and ex Euston, at any rate, the Precedents 
have now almost entirely, if not quite, superseded 
other classes. Till a short time ago, the Eunomia 
or Napoleon (both Lady of the Lako” class), 
brought the 12.30 up, and returned in the afternoon 
with the 4 p.m. down Manchester expresses, running 
over the North Staffordshire Co.’s line from Col- 
wich to Macclesfield. These trains are now worked 
by 955, Charles Dickens, a ‘* Precedent’ turned 
out in February of this year, and stationed at Man- 
chester (Longsight, 16). Again, the 4.10 p.m. Bir- 
mingham express is now worked by ‘‘ Precedents,” 
as 506, Sir Alexander Cockburn, instead of by 
Bloomers, as formerly. This train averages 5071 
miles per hour between Willesden and Northamp- 
ton. e down night Irish mail is worked by 47 ; 
Caractacus, with the vacuum brake, and the up 
by the Experiment. These trains were a short time 
back run by the Lady ” class.—T1TTESWORTH. 


(48561.] -Induction.—Three layers of primary 
wire, lead the ends through the stand, and bring 
them to the end of the reel where the iron wire core 
is fustened ; attach one end of wire to stud which 
carries the contact-screw, and the other to the 
vibrating hammer. Cover the primary wire, when 
all wound, with two layers of note-paper steeped 
in paraftin wax; wind on secondary same as 
primary, and insulate every layer with paraffined 
paper. Just so. As long as the current is runnin 
the hammer sticks to the core, but falls off when 
the circuit is broken. Connect as described, and you 
will have constant vibration of hammer, or a con- 
tuct-breaker as it is called. Glue is bad as an 
insulator, besides rendering it impossible to unwind 
wire again. Plenty of directions to make induc- 
tion coils in back numbers. Directions for electric 
dial in number which contained your query.— 
Scotus. 

[48569.]—Millstone Fixing.—Tho most im- 


proved method of doing this is by means of four 
screws. Fig. 1 is the plan of the frame, the dotted 


= 

9 
TER 

Cc 


circle representing the millstone. Fig. 2 is the 
shape of nut used, and Fig. 3 is a side elevation of 
frame; aa being the stone, òb the frame, C the 
screw, and d the nut, which is sunk into frame and 
held by two screw-nails. The screws used should 
be about Iain. diam., and the point should be let 
into stone about lin. This plan 1s far before wedg- 
ing, as the stone can be raised or lowered, and 
adjusted to a nicety by simply turning the screws. 
— Macr. 


[48574.]—Mending Fishing-Rods.—Take a 
piece of inch plank, make a square two inches on 
side, cut it into two pieces een with a fine 
saw, take one of the pieces, fasten it in vice, or 
nail it temporarily to a table, take the broken top, 
and dress ragged ends; lay end of one piece along 
edge of prepared wood, and plane it to same angle. 
Do the same with the other piece. Now take two 
pe cut off points With nippers, and fix one on 
ieel of each splice; make small hole in point of each 
splice to tit pure ; put fine glue on splices, fit pins 
into holes, and tie together with a string till ; 
When dry, smooth with glass and sand-paper, then 
take some good linen thread, wax it with cobbler’s 
wax, takeanother piece of strong thread, and dampit 
with oil, double the oiled thread so as to havea 
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loop and two ends, lay oiled thread on splice, and 
wind on waxed thread on top of it, turming in the 
end and leaving out the loop avd ends of odel thread, 
wind on fin. of waxed thread in this way ut one 
end of splice, then pass the end of the waned thread 
‘through the oiled loop, seize the ends of oiled thread 
and draw, when the waxed end will be drawn 
under the rest, and both ends secured ; proceed to 
wiud on waxed thread on the other end, and ia the 
middle in the same way, and your top will look us 
-ucat, and be stronger than before.—Scotts. 


- [48596.]}—Harmonium Reeds.—I should ad- 
vise T. B.“ not to blow the bellows of his 
harmonium so hard, or to force the bellows so much 
as to cause the reeds to flatten in pitch. It is not 
surprising, from such a proceeding, that the reeds 
do not stand in tune. Too great a force of air on 
the reeds will flatten and impair them; therefore, if 
the instrument is required to stand in tune well, 
great care and attention should be given to the 
manner in which the bellows is blown. An inex- 
perienced use of the expression stop will produce 
the same bad effect upon the recds. The American 
organ suction reeds are unsuitable for a pressure- 
bellows as in the harmonium, and even if they were 
applied to the harmonium, with such undue force 
of air from the bellows as applicd to the reeds of 
„T. B.'s” instrument, the effect would be so detri- 
mental to the delicate structure of the American 
suction reeds as to render them (in a very short 
time) good for nothing. I should, therefore, re- 
commend T. B.“ to purchuse a good set of 
ordinury bent reeds, and not attempt to bend them 
himself, unless he has had some little practice at 
it. I would further advise him to be very careful 
in the manner of blowing the bellows, more pur- 
ticularly if his harmonium is possessed of an ex- 
pression stop, if he uses it. It is much casier to 
injure the vibrators than it is to repair the injury 
done. If he will follow the little advice I have 
furnished, he will have no cause for any further 
complaint with his harmonium.— G. FRYER. 


48600. —Speeding.—1 find by an error on my 
part, or that of the compositor, that the following 
mistake occurred in my answer to the ahove which 
should have read thus :— Multiply the diameter in 
inches or number of teeth in the driver by its speed 
per minute, and divide the product by the required 
speed of driven — and not driver. — D. Woop- 
HEAD. 


fe Transparent Photographic Views. 
—Transparent photographic views are printed by 
placing the negutive from which the transparency 
is required face up in the dark slide, and then 
placiug a sensitive plate face down upon the nega- 
tive now put in the back, and expose to light by 
drawing out the shutter. If the negative is a 
dense one, expose for about one second to daylight ; 
but if thin, or moderately so, expose togas or lamp- 
light at a distance of about a yard for from five 
to ten seconds, and develop in—saturated solution 
oxalate of potash, 3 parts; saturated solution of 
sulphate of iron, I part; 60gr. solution of bromide 
of potassium, 5 drops; mixed just before it is 
required. Pyrogallie acid, in conjunction with 
sulphite of soda, may be used, but the iron is the 
best. For this class of work always use the 
slowest plates procurable, then the exposure is more 
under control, and a better colour attained. From 
vyhotographic or other prints a negative must first 
50 taken, as it is not possible to take transparencies 
direct in the camera upon gelatine plates. If the 
negatives ure larger than the transparencies are 
required to be, the camera must be nsed. Juke a 
long narrow box with both ends out, place the 
negative in one end and poke the lens in at the 
other, focus, and expose the plate, developing as 
above; to illuminate the negative, either place i 
white screen a few feet in front or use a reflector.— 
W. T. WILKINSON. 

[48603.]—Putting Watch on Beat.—If you 
have been making your watch go faster Ly twisting 
your collet on staff, you must pull more hair- 
spring through the stud it is pinned to. The reason 
of it being off beat is because your hair-spiing is 
either too long or too short. Remove your cock, 
let out vour spring a little, or take it up a little; 
you will see by trying it which is right. You soon 
master that point. You need not oil, if oiled ; or it 
will clog up if not cleaned.—J. TAYLOR. 


[48605.] Photographic Enlargements.—To 
make photographic enlargements by artificial light, 
the light used must be projected upon the negative 
or trauspurency through a pair of condensers m the 
same manner as the transparency is illuminated in 
the mugic-lantern, and as the larger the necitive 
or transparency, so must the condeusers be larger. 
For enlarging from a carte dg visite head and bust 
the ordinary lin. or diu. condensers of a mamie- 
Jantern will answer perfectly; but if a ) plate 
has to be ‘linen to the corners, then Gin. 
diameter will be required, while Min. will not more 
than cover a half-plate. The best light to use for 
enlarging is the oxvhydrogen limelight ; but if that 
is not available the Pamphengos lamp is a very 
‘good substitate, the smallest of the two made being 


best. In the ‘Photographie News Year Book” 
for 1882, page 101, 1 contnbute a paper upon 
enlargements, and give a diagram of au apparatus. 
-W. T. WILKINSON. 


1 — Photographic Enlarging. — The 
sketch below illustrates the simplest und cheapest 
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cnlarging lantern that can be made by Negative.“ 
ABCD represent u box—auny size will do as long 
as it is not too cumbersome ; E is a tin. condenser. 
This is about the right size for enlarging from ł 
pori for vignettes: any smaller is of no use, but 
arger can be used with advantage. I see some 
advertised in last week's Sale Column“ at 12s. 
od., and 4lin. at 178. 6d. This is the cheapest I 
have seen them advertised at. F isa paraftin lamp. 
An ordinary lamp with wick well trimmed will do ; 
but 1 have lately seen some at the oil-shops with 
double wicks and silvered reflector for 4s. 6d. or 
58. Gd. These I should recommend in preference 
to the single wick, and if more money can be spared 
a double-wiek Sciopticon lamp (IIS. 6d.) gives a 
splendid light. In front of the condenser is placed 
the camera with ordinary portrait lens, and the 
negative im the place of the focussing glass, and 
with film side towards the lens. The distance the 
various parts of the apparatus should be oue from 
another, can ouly be tound by experiment. The 
flame of lamp, the centre of condenser, and centre 
of negative and lens, should all be in a line with 
each other. When the proper distance of negative 
from condenser is found (about žin.) it will bea 
good plan to make a stout cardboard tube to fit 
tightly over the rim of condenser; against this the 
negative is placed so that the same distance from 
condenser is always maintained, and it also excludes 
a great amount of light from finding its way into 
the room. Great care should always be taken in 
this respect, and where the apparatus is not light- 
tight it should be carefully covered over. A draw- 
ing board, or something similar, should now be 
placed at a distance to suit the required enlarge- 
meut, a piece of white paper pinned on this, and the 
subject focussed. This lene: the cap is replaced, 
the prepared paper is pinned in the proper place, 
aud the exposure effected. I have found that for 
an enlargement 12 by 17 with a single-wick lamp 
12 minutes was required, and with a lamp of the 
Sciopticon pattern 4 or 5 minutes was sufficient; 
but a great deal depends on the density of the 
negative and the lens used, so that a few experi- 
meuts should be made on small pieces of the paper 
before risking the full-sized sheet. I should men- 
tion that the ferrous oxalate developer should be 
used.—JAMES FEARNLEY. 


[48617.] — Horse-Power and Screw-Pro- 
peller.— From the figures given I can only obtain 
such a low horse-power that I fear there is a slip 
somewhere. I have made two separate estimates 
by different rules, and get nearly the sarne result in 
cach case; I doubt very much if the point of cutting 
off the steam is correctly given. Such engines 
should indicate about 120 h.p. © Bijah’’ had 
better get lus engines indicated by some friend, if 
possible, and see where the fault lies. He appears 
to have plenty of steam, so that he can get more 
power either by altering his slide so as to use more 
steam, or by having a uew propeller of less pitch. 
The former had better be tried tirst, and if it does 
not answer the propeller should be looked to and 
examined for truth and pitch. It should be of about 
Tft. pitch for the diameter given, aud would require 
to make 170 revolutions to obtain ten knots, which 
is utmost speed to be expected. SHITWRIGAUI. 
P. S. — Should not the vacuum be 25‘din., aud not 
oo OID. 7 

J8623.] — Bichromate Cells and New 
Dynamo.—The caleium chromate cau be used in 
place of the potash tichromate, provided it can be 
obtained, which is not easy. I do not yet know 
suthcient about the Ferrantt dynamo machine 
to enable me to describe it to my satisfactiou.— 
SIGMA. 

[48551.]—Rusty Pressure Boiler.—I think 
the cause of your having rusty water is because vou 
have no cleanser connected to your boiler. You 
must lose no time in getting one put in, as your 
boiler should have a proper cleaning at least twice 
in the year. In cleaning the boiler, you ouly open 


the valve in the cistern aud open the ston-cock of 
your cleanser, and let the water run till you tind 
that your boiler is cleau.—J. H. J. 


[48643.]—Photography.— Your silver hath re- 

wres the addition of a few drops of nitne acid; 

the appearance you describe being due to rog.— W. 
T. WILKINSON. 


[48643.] — Photography.—To W. ROBINSON, 
JuN.—My method of working is as follows: I dip 
the plate in the bath until the greasy appearance 
disappears, and then drain it and place it in the 
dark slide with a thin piece of glass at the back of 
plate, and expose for about a minute and a half 
this weather. 1 pour the developing solution from 
a small bottle, just sufficient to cover the plate, aud 
I also move my wrist to keep it on evenly, and I 
allow it to remain on until I see the image appear 
as full as possible, and then fix it. The solutions 
I have compounded in the following bath: silver. 
202z.; water, 80z.; nitric acid, 5 drops. I also 
coated a glass plate with collodion, and allowed it 
to remain in bath for ten minutes, and filtered. 
Developing solution: iron, loz. ; alcohol, loz. 
glacial acetic acid, 402.; water, 2002. My operating 
troom” is the house yard, or upper bedroom, 
which I find better than yard.—LEARNER. 


[48651.]—Street Medical Coil.—The best way 
to set about making one of these is to look well 
at two or three, so as to carry away a full idea as 
to the external arrangements preferred. for these 
constitute the whole affair. The coil itself is a 
triſle, and any second-hand one bought for the 
price of the wire will do, if it is cased ina showy 
frame. If to be made, make up a reel of the 
desired size, wind on three layers of No. IS cotton- 
covered wire, then tive of No. 20, and 5 more of 
No. 26. Make a core of No. 20 well-annealed irou 
wire, fitting so loosely in the tube that a brass tube 
will slide freely over it, and then fix it firmly in 
one end, so as to work the armature. At the 
further end of the tube fix a leading pipe with a 
small pulley, and attach a catgut string to the 
further end of the shding-tube to run over this, 
and through the pipe to the make-believe indi- 
cator. The whole concern consists in its show-off 
qualities, so that anyone who knows the least 
about coils at all can devise one.—SIGMA. 


[18653.]—Stippled Lobby-Walls.— Your only 
remedy is to repaint the wall all over. If you desire 
to have it perfectly flat, give it a coat of colour 
mixed with ull linseed-oil (not boiled) and driers : 
it must be as near the colour you desire the wall 
finished as you cau get it. Next morning you must 
go over the wall with the flatting, wluch must be 
mixed with turpentine only, You may put about a 
tublespoouful of japanner’s gold-size init toharden 
it. The wall you speak of will require three hands 
at it; two laying the stuff on, end one stippling, or 
else the piccings will show. To make a good job of 
flatting, requires the hand of a practiscd painter: 
but if you do not succeed write again, und I shall 
be pleased to help you further.—W M. STANYER. 


[48654.]—Heating Apparatus.—I know two 
churches which are heated in the following simple 
manner: — Fig. l] isa section through the main aisle ot 


the church. A isa square shaft of brickwork 9in. by 
Yin., covered with tiles. This shatt communicates 
with the outer air through opening in wall at B. 
and is led away to chimucy at the other end of 
church. At intervals of, say, loft.. square openings 
are made in the floor, which are covered with 
hinged gratings through which tire is placed in the 
firepots sunk below the level of the air-shaft. The 
flue becomes heated, and a strony induced current 
of cold air enters, and when warned cseupes through 
the tloor-gratings into the church. while the smoke 
and noxious gases are led away to the chimney. Of 
course, this method of warming can only be used in 
churches having a tiled tloor.—h. B. 


[48659.1—Magneto-Electric Machines. The 
alternating curreut produced in these machines is 
even better than a coutinnous ove tor incandescent 
lights, as far as the durability er the lump is cou- 
cerned. It is not necessary to use a commutator 
at all with them; but simple collecting springs. 
But such currents are not smt for conveyance 
to any distance, owing to the inductive effects which 
nccompauy cach reversal.—NS1G50a, 


({865.]—Wator.—From a Lin. outlet, with 
loft. head of water, you will obtain 752 gallons 
per hour. The distance of outlet from head nend 
not, in this case, be taken intu account, as the tin, 
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b main will supply water as freely asif the 2in. out- 
t let were immediately beneath the head. The rule, 

then, for getting the answer will be as follows :— 
e First find the velocity of the water due to head, 
» Which may be done by using formula t? 23, 
ù Where = velocity in feet per second, g = 32, the 
Attraction of gravity, and s space travelled or 
head of water; by which we find „ = 80ft. per 
Second. Next get the area of orifice; in this case 
„I Sg. in.; and since the area of water passing 
through is to the area of orifice, as 5: 7, the area of 
section of water = 2-444 aq. in. This must now be 
multiplied by the velocity of passing current, in 
tuches per second to give the total volume passing 
through per second, which comes to 8,446,464 cubic 
tuches—ie., 4. 888 cubic feet passing through outlet 
per hour. Now, 1 cubic foot = 6°25 gallons: so 
4,588 cubic feet = 782 gallons, which is quantity 
of water passing through outlet per hour. The 
amouut of water passing through oritice is less 
l than one would expect, owing to the effect of the 
** vena Contracta,” which gives the proportion of 
5: 7.—H. B. G. = ee 


[48667.]—Induction Coil. Tou commit two 
errors. By surrounding the core with a tube of 
irou or any other metal, you transfer the induction 
— current to that tube; you can get none in the wire. 
Also, Leclanché cells are not tit for this use; you 
should ueea Smee or other large-current cell to 
test with. —Sicma. 


[48067.]—Induction Coil.—Before replying, it 
would be necessary to know what is meant by 
testing in the usual manner.” The two 
Leclanchés mentioned, if used for the primary 
Current, would not do on account of their high 
Tuternul resistance. Groves, Bunsens, or bichro- 
E nate cells are best. Querist should also state ap- 

J YOMmate number of turus of secondary, or its 
@ ngth already wound on, method of insulation, 
Le of coil, Ke. The object of making the core of 
=—"perate wires is to prevent the formation of 
i<duced currents in it, therefore, the iron tube is 
% etiounable. J. Brown, Belfast. 


L 48668.]—Sawing Meat by Machinery. —If 
the appearauce of the meat so cut is a matter of 
indifference, Mr. Branagh would find a band-saw 
dc the work well enough, The meat is pushed up 
t> the saw and twisted about on the table, so as to 

- pressent the parts required to be cut to the saw. 
Wath fine saws the flesh would not be torn, and 
w> uld not exhibit much difference after exposure to 
auc — TI suppose any of the firms who manufacture 
woeod-working machinery would fit up a suitable 
pla ut. NUN. Dor. 


C 18672. —Sand-Blast Files.—I quite agree 
with the remarks of “J. C.“ as to worn files, but 
lis does uot tell us what he considers to be the 
eause of the failure ;—whether the temper of the 
files was drawn, or the quality of the steel 
deteriorated by the process. From my experience 
with them, the failure was entirely due to the bad 
condition of the teeth. If ‘J.C.’ had closely 
examined his files, he would, no doubt, have found 
nine=tenths of the teeth broken out, as is the case 
with, perhaps, 95 per cent. of all old files. It is 
not claimed for the process that it produces new 
teeta, it simply sharpens those which remain intact. 
Anyone would know that the remaining teeth 
ul do nothing like as much work as a new file. 
New sand- blast files are rapidly gaining favour 
and omi into general use. I understand that 
all the Sheffield tile manufacturers supply their 
eustomers with sund-blast files if specified. They 
cut sweeter, hist longer, and “ pin'“ less than 
ordinary new files. A light pressure only is re- 
quired to make them “bite,” thus enabling one to 
devote a greater portion of his encrgies to a more 
useful pourpuse—accurate filing.—E. H. 


11867 5. ] — M. R. Engines.—Nos. 51—59 were 
built at Derby in 1876, and have driving-wheels 
Gtt. Sia. and evliuders 17 by 24. No. 71 was built 
at Derby in I$70, and has cylinders 17 by 24, and 
driving -whcels ft. It is a 4-Coupled engine. There 
are 10 Of the class—viz., No. 1. 9, 10, 13, 70, 71, 73. 
, 96, and 146. No. 80-89 ure double-framed 
oft. co led, built at Derby in 1863, cylinders 164 
py 22. Nos. 70—79 (1862) are of the same class. 
Some Of these latter are, however, on the A 
iist. Also 100-104 (1863). Nos. 10la—115a, 116 
— 119, and 156—159, are of the same class, but they 
have, I believe, a shorter wheel-base, and are dif- 
ferent im afew other respects. They were built at 
Derby in 1806-68. Nos. 150, 153—155, are of a 
similar class, but a later late, 1873—4, and have 
11.8. It is possible that the cylinders are larger, 
vut of this I am votsure. 111—115 (Derby, 1880), 
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tt. Gin., 4 coupled, cylinders 18 by 26. No. 147 is 
bogie tank, built at Derby in 1875; driving- 


heels „Ft. (in., evlinders 17 by 24. Nos. 170—199 
eve Pait by Beyer, Peacock, and Co, 1867. The 
uders aré ler by 22, driving-wheels ft. in. 
“Moy Me double frames. The cylinders of those 
“built haye net been enlarged. No. 141 (now 
TIA) is a double-framed single engine, built by 
tephenson 1852. Cylinders were, when built, 16 
y22 3 driving-wheels, ft. Gin. Ido not know the 
ze Of the cylinders of any of the rebuilt singles, 
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such as 1414. 36. 39, 100. Ke. Will any reader in- 
form me? Also the size of cylinders of the rebuilt 
goods engines which formerly had cylinders 17 by 
247 I wish also to correct a few errors in my 
answer to query 48540. L. and Y. old 177 has 
leading and driving-wheels 4ft. 10in. in diameter; 
cylinders, 1) by 24; L. and Y. 608 was built, not 
rebuilt, in 1876; the old one was broken up. I do 
not know M.R. 1090-1109. - METEOR. 


Poun eee Engines.—To C. H.“ AND 
“J. F. L.”—I have coupled these two queries 
together, as they are both alike. No. 50 and 51, 
wheels 6ft. Siin., cylinders 17} by 24, express pas- 
senger engine. Nos. 111, 71, 115, 146, four- 
coupled passenger engines, wheels 6ft. 2lin., 
cylinders 17 by 24. Nos. 82, 84, 1154, 150, doubled- 
framed four-wheeled coupled passenger engine, 
wheels 6ft. 21 in., cylinders 163 by 22. No. 147, 
bogie tank, build by M.R. Co. for metropolitan 
traffic, wheels 5ft. 3in., cylinders 17 by 24: 100. 
built by Sharp Stewart, Manchester, 1860, and is 
stationcd at Birmingham, side tank, four-wheel 
coupled passenger engine, wheels dit. Gin., cy- 
hinders 151 by 20; 1101, six-wheel coupled side- 
tank, wheels 4ft. Gin., cylinders 18 by 24: 174— 
177, wheel 6ft., 3in., cylinders 16} by 24. For 800 
class see back numbers: 33 was rebuilt 1881, for 
the purpose of taking the directors about; it was 
141A before, so these two engines changed numbers; 
have cylinders ;16} by 22, wheels, oft. $jiu.— 
CAMOMILE. 

[48676.]—Disconnecting Trap.—‘ Savant“ 
should advertise his address, if he wants full 
purticulars of traps and other sanitary improve- 
ments. But“ Weaver's’? House-Druin Ventilator 
Trap is generally used, made by Stuf, of Lambeth. 
For disconnecting sink-wastes from drains, a form 
of gully, which is sclf-cleansing, supplied by the 
Domestic Eugincering Company, 433, Oxford- 
street. W., is now specified by medical officers of 
heulth.— SAN ITAS. 


[48690.]—Magnetic Storms. — There are re- 
ports from various parts of the world of earth cur- 
rents having E.M.F. of 200 cells at times: if is 
therefore possible that incandescent lights may, on 
such occasions, be kept in action for irregular 
intervals, and at varying intensities, on some special 
occasions. Telegrams can often be worked oft by 
such currents; but their power is so fluctuatiug 
that no steady work can be done, and more often 
it is necessary to get md of them by using two 
parallel wires to make the circuit. - SIGMA. 


{48092.] — Geneva Cylinder.— The escape- 
wheel will be the gauge for cylinder. Select one 
so thut the wheel-teeth will go inside cylinder free, 
and also that cylinder will pass in between each 
tooth. To turn in you will require a ferrule ; this 
you can make from a drill-ferrule, by broaching it 
out so that the cylinder will go through easy, and 
file it to the required thickness. Stick this on the 
body of cylinder with sealing-wax, by putting a 
small quantity of wax on the ferrule 1 hold- 
ing it m a gas- flume until the wax melts ; then slip 
on cylinder. This will fill the inside of the cylinder 
and support it during the process of turning. To 
take the height, remove the bottom piece, called 
the “chariot,” which contains the jewel-hole, and 
screw in place a small brass plate that has a hole 
in, so that the thick arbor of cylinder that is left to 
form the pivot will pass through; if the cylinder- 
body is too long turn down so that the wheel ‘* arms 
or rim ” (not the teeth) lie in the centre of bank- 
ing-slot. Having got this right, mark for balance 
just above escape-wheel cock. Now replace 
“chariot,” and make bottom pivot; remove both 
end stones, and take full height with pinion-gauze. 
Tools you require will be a set of turns, gravers, 
a jacot“ prvoting-tool, and a conical pivot-file ; 
and, above all, a lot of experience in turning, before 
you will be able to turn m a cylinder, or any other 
part of a watch, properly. I will help you; state 
what you find difficult.—G. SUMNER. 


[48693.]|_Spontaneous Generation.—I should 
advise L. V.“ to study—first, Huxley and Martin's 
„Biology,“ Chapters I. to V. inclusive, carefully 
performing all the experiments therein recom- 
mended 3 he cau then read Pasteur's “ Studies on 
Fermentation,“ Tyndall's ** Floating Matter of the 
Air,” and Bastian’s ** Beginnings of Life.“ There 
are many other works on the subject to which re- 
ferences are made in the ones I have quoted, more 
especially those of Drs. Roberts, Drysdale, and 
Dallinger.—Jonn HERON. 


[48694.] — Displacement, &c., of Steam- 
Ships.—For comparing the displacements of various 
steamships, the way I should recommend is this. 
Multiply together the length, breadth, and mean 
draught; aud of the parallelopipedou thus formed 
take 60 per cent. as au approximate displacement 
foreach steamer under considerution. The im- 
mersed midship section is less casy to find without 
knowing something of the lines of the ship: but, 
generally it may be calculate! at from ? tož of 
the rectangle contained by beam by mean drauglit. 
I. B. G. 

[1809 1.] — Displacement, &c., of Steam- 
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Ships.—The displarement and immersed midship 
section can only be got from their builders or 
designers. The displacement is calculated by 
getting the area of a number of vertical sections, 
aud multiplying the meun of these areas by the 
length. This gives the capacity, the portion of 
which below the line of flotation is the displace- 
ment, which is usually converted from cubic feet 
into tons. In merchant ships there are the load 
and the light displacement, the difference being the 
amount of cargo the ship can carry. This seldom 
or never agrees with the registered tonnage, which 
is calculated by empirical rules which, from the 
increased length and altered form of modern ships, 
are becoming more aud more untrustworthy.— 
ROBINSON CRUSOE. 


[18695.] — Medical.— The following simple 
remedy has been known to cure cases like yours :— 
Procure a small quantity of ammonia and camphor, 
mix these well, and rub s into the feet two or 
three times a day. If you think rheumatism has 
settled in your system, having had it for the past 
twelve vears, I know of no better remedy in the 
world than for you to pay a visit to the now-famous 
hot-springs at Rotomohana, and Rotorua Lakes in 
the North Island of New Zealand. These waters 
contain medicinal properties, the value of which 
should be more widcly known in England, where 
rheumatism cominits its ravages in almost every 
household. I will just give one instance of the 
wonderful cure effected in the case of u person who 
had almost lost the use of his limbs. ‘This gentle- 
man went to New Zealand, thinking that the warm 
genial climate of the sunny South would restore 
animation to his shattered system. He remuined 
there some time without any marked change in his 
condition. Finally he was advised to try the 
springs at the Rotomahana Terraces. He was car- 
ried down to the steamer sailing from Wellington 
to the Lakes, more dead than alive. After having 
a number of baths in those healing springs, he re- 
turned to his friends without crutches, and is now 
able to walk about with ease. There have been 
other cases of remarkable cures of rheumatism, the 
result of bathing in these waters, but the foregomg 
came under my own personal observation, and may, 
therefore, be relied on. Were the rheumy English 
and other people who are afflicted with this dire 
malady, acquainted with the healing qualities of 
these springs, I feel convinced that a large number 
would make their way thither.—A. A., B. S. P. 


f48701.]—Mercury Break.—To J. Brown, 
Beltast.—The trouble referred to is one of the 
drawbacks of the mercury break. The Brey, 
muddy-looking matter is simply a kind of emul- 
sion, formed of small globules of the mercury, 
broken up, probably, by the spark which forms as 
the platinum leaves the mercury. Wiedemann 
(** Electromagnetismus,”’? p. 274) says. This evil 
may be avoided by using a fluid platinum amalgam 
of greater specific gravity.” There is some platinum 
in my mercury from the dissolving of part of the 
break, accidentally left some mouths iu contact 
with it; but I have not made any definite experi- 
ments myself on the subject. I also use methylated 
spirits, avd have not tried absolute alcohol, which, 
however, considering its lower specitic gravity and 
greater fluidity, might give better results. I have 
tried olive-oil and petroleum, but prefer the 
methylated spirit.—J. Brown, Belfast. 


([48712.|—Electric Light.—I sec that“ Lux 
Sperans ” asks if it is possible to light incandescent 
and are lamps from the sume dynamo. Certainly 
itis. The town of Chestertield, for instance, is 
thus lighted with 23 arc lamps and 90 incandescent 
ditto, all supplied from a 40-light dynamo. I 
believe about 8 incandescent are equivalent to 1 
are light ; but of course the exact proportion differs 
according to the standard adopted, about which 
the authorities seem to ‘differ’? also. In the case 
of Chesterfield, assuming the dynamo was working 
to its full power, the proportion would be as 17 to 
90, making each are equal to 5 incandescents. I 
sec I have also a note that a 20-light dynamo lighted 
85 incandescents of 25 candle-power with 10 horse- 
power.—LUMEN ADEMYPIUM. 


(48719.]—Engine Query.—The stcam-ports of 
a cylinder should be given an area equal to about 
, that of the cylinder, though the area of steam- 
pipe from boiler ma y be made larger than this with 
some advantage. The exhaust-port and pipe are 
also made larger than the steam passages. The 
diameter of fly-wheel for two cylinders of Zin. 
stroke will be approximately Lin., with a rim Lyin, 
by lin.: while the best material for crankshaft is 
wrought iron.—H. B. G. 


SS SE 


Saw Teeth Tipped with Iridium.—Mr. John 
Holland, whose discoveries and improvements in 
the working of iridium were noticed not long ago, 
has now made a cirenlar saw with teeth tipped with 
that hard and refractory metal. The saw is 12n. 
in diameter, and is to be used for suwing hard 
woods. 
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UNANSWERED QUERIES. 
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The numbers and titles of queries which remain vnan- 
swered for five weeks are inserted in this list, and if still 
wnanswered are repeated four werks afterwards, We trust 
our readers will louk over the list and seud what information 
they can Jor the benefit of their fellow contributors, 


47995, Margate, the Grotto or Cavern, p. 74. 
48000. Discharge of Pipes under Water, 74. 
48004. Shaping Machine. TO W.S. Brown, 74. 
48005. Compressed Air, 74. 

$8007, Boiler, 74. 

45008, Boomerang and Other Projectiles, 74. 
48015. Electrical, 75. 

45037. Squeezer Rollers, 75. > 
4838. Floor-cloth Making, 75. 

48u39, Friction Brakes, 75. 

48046. Small Dynamo, 75. 

45049. Lathe, 75. 

48052, Endless 189 75 Haulage, 75. 

48056. Japunning Buttons, 74. 

48276. Experimental Physics, p. 169. 

48302. Induction Coil, 170. 

483086. Dynamo Gearing, 170. 

48407. Birs, Moita, &., 170. 

45317. Watch Enamel, 170. 

48319, Brig, 170. 

48321. American Loco. Tenders, 170. 

44324. American Bicycle Head, 170. 

48327. Gower Bell Transmitter, 170. 

48331, Tempering Trusses, 171. 

44345, Electric Bell Relay, 171. 

4837. Welsh Locos., 171. 

48351, Model Boiler, 171. 

48353. Electric Bell, 171. 

48356. Brush to Dynamo-Machine, 171. 
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[45720.]—Legal—Landlord and Tenant.—To 
Mr. WETHERFIELD.—A house let on yearly tenancy. 
Tenant dies, and relutives administer, aud they only 
require house a sufficient time to sell out. Are they, the 
administrators by law, bound to the tenancy, as the intes- 
tate would be had he lived: that is to give the usual six 
mouths’ notice, or does the tenancy terininate at the 
death, and no notice neccessary !- O. 


48721. Platform Scales.—My attention has been 
called to several platform scales weighing up to dewt. 
They weigh tolerably correct if the weights are placed in 
a certain position on the boards: but when either the 
weights or the articles to be weighed are moved to the 
edge of the boards, it will vary trom i to lb. in u cwt. 
The scales are new, and cannot therefore be said to be 
ont of repair, Will some one give me some information 
as to the cuuse of this, and whether all platform scales 
act in this way ?—D. J., Carmarthen. 


[48722.]—Engine Query.—Would any of your 
readers kindly tell me how to set the steam valves of u 
pair of engines with cylinders 54in, bore and loin. stroke ? 
The engines are attached to a crne that I um driving, 
and I get a deal of bother with the engine sticking on the 
centres.— PERPLEXED ONE, 


(48723.]—Washing.—(1) Are steam laundries under 
the Factory Act, and if so, who ure the persons to inform 
when these mles are broken? (2) Will some fellow- 
reader help me out of the following difficulty -I havea 
large quantity of flannel and woollen shirts and drawers 
to wash every week, and I am constantly having com- 
plaints about their shrinking. Some instructions how to 
wash and dry these things would no doubt be a givat 
boon to many of our fellow-readers besides mysclf.— 
Launpry Man. 


(48721.1—Worm-Eaten Furniture.—What may 
be applied to worm-eaten furniture to kill the insect or 
stop its ravages !—G. 


[48725.]—-Steam Laundry.—Can any correspondent 
of ours give intormation respecting necessary plant and 
machinery for starting and camying on a business as 
above! <Any information respecting working and 
general management will greatly oblige—Cocn Lavs- 
DRESS. 


140726.) —-Cornice.—- An expensive yellow metal cor- 
nice having been unsuitable for my former residence, was 
laid by, and now on again taking out for use, 1 find it 
very much tarnished, and in some places quite green 
from damp, &c. Will some one kindly say if there is any 
way of restoring it to its former brightness and tint? lf 
so, materials and proccss necessary for the purpose ?— 
Doot tam, 


'48727.,—Rancid Butter.— Could any of your 
readers inform me as to best way to sweeten or restore 
rancid butter -A. NORFOLK. 


48728. — Hot Air.—I have a chamber in which cer- 
tum articles have to be dried by hot air. At present the 
air is driven by a fan through a red-hot iron pipe, and a 
temperature of 180° cusily maintained by regulating the 
speed of the fan. Would the moisture be evaporated 
more quickly by a stronger current of nir at acorrespond- 
ingly lower temperature, say 1205, or is the presentdraught 
und high temperature more effective I- XESALLAW. 


487 29.] —Oysters.— An oyster being forced opin is 
ecparated from its shell by a knife, and sleet tele 
swallowed. Is it alive or dend! Some maintain that 
the cutting of the connection with the shell causes 
instant death. If so, why ?—Yesanvaw. 


(46739.;- Canaries.—We keep abont fifty canaries 
in an aviary in a greenhouse, but at the age of two or at 
most three yeurs, they all become asthmatical and die. 18 
this to be accounted tor by the sudden variations of tem- 
perature, as they live much longer in cages in the house ! 
— YESALLAW., 


{48731.]—Fitting up Small Lathe.—I am trying 
to fit up small lathe ain. centre, and want to know the 
easiest way to bore headstocks withouta lathe ; sizeof man- 
drel to make strong tool; angle of cone in ditto. Also if 
wcollar of tin and zine is good! How are the coned 
mandrels of such lathes as Brittania Co. and other 
makers fitted, there being no caps on headstocks to allow 
cones to be inserted ?—Tyro. 


487 32.]J Indicator Diagrams.—Kinlly state the 
defects in the engine from which these diagrams have 
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been taken : Tke engine is a simple high-pressure one. 
having Cornish valves und link-inotion; diam. of cyl., 
n in.; length of stroke, bft. ; stcam-pressure, 451b.— 
F. W. 


145733. — Brittle Brass Wire.—Some brass wire of 
different sizes which L have had by me foru few years 
lus become so brittle that it cannot be bent without 
breaking. Can any reader kindly explain how this las 
happened, and can it be remedied I- NO Name. 


'48734.1—E lectricity.—I have a battery of nine cells. 
In the outer jars is broken carbon, and in the porous pots 
granulated zinc. After puttiug them together, I wetted 
the carbon, and placed the end wires of one cell on my 
tongue, and found there was a small current of electricity. 
I then joined them all in series, and again placed the twu 
end wires on my topgue and received a shock too strong 
for my tongue to bear. I tried to ring a bell with the 
current, but it seemed to have no effect upon the magnet. 
I tried several other experiments with it, and found it 
would decompose water slowly, deflect a galvanometer 
needle slightly, make a small scratclung noise in tele- 
phone when connection was made (showing that it had a 
slight magnetising power), and caused a sharp tingling it 
the wires were placed one on euch cheek. With one 
separate cell tilled with the solution it did not hurt my 
tongue to lick the wires, would ring a bell strongly, di- 
compose water fast, detlect a galvanometer needle 70“ or 
sy’, make a loud scratching noise in the telephone, and 
causcd no tingling when the wires were placcd on the 
cheeks, Will some one kindly explain what is the differ— 
ence between these two (lectricities! ‘he former cur- 
rent will not deposit copper.— SEAWEED. 

18735. —Patent.—Can valid patents be taken out 
during minority !—Qu-es110k. 

e Legal To Mr. Wertnerrririp.— Would 
you kindly advise me in the following ?—1 bought a pro- 
perty two and a half vears ago consisting of tive houses 
of one flat in a tencment, for which 1 paid £500. The 
builder and myself are the sole propricturs of this tene- 
inent. The builder was due me £200, so I was obliged 
either to lose this money or take this property, and then 
rettle by contra, as he was in difficulues. Alter a bit he 
starts and builds another tenement in the same street, 
and up aguinst the gable of the tenement that my pro- 
perty isin, and he tics the one into the other as is usual 
iu street buildings; but this last tenement is like to fall, 
and it is drarsang mine along with it, und my tenants 
are threatening to leave these housen. Both tenements 
belong to the builder, less my fat. Can I make him take 
it back, or can I sue him for damages !—J. H.J. 


'48737.}—Model Engine.—I have a model engine of 
the vertical type which is suited for working a screw. I 
wish to fit the same with a link-reversiug motion. Can 
any of our readers give ine inturmation as regards size 
and shape of the expansi.n link, also the mode of fixing 
the lever for shifting the link, as also the throw of the 
eccentrics ? The cylinder has a 2in, stroke. A diagram 
and sketch would greatly help.— ATELIER. 


{46738.]—Diabetes.—Will Dr. Edmunds please give 
n few hinta as to the above complaint? Also what d es 
Dr. Edmunds think of Dr. Feliezet’s treatinent ot the 
ubove ?—A CoUNTRYMAN, 


(45739.1—Patent Law.—Can any of ours give 
me their opinion on the following knotty question? A patent 
was granted in 1872. to which, singular to state, no claim 
was added, but merely some of the advantages of the pro- 
cess are enumerated, and the real point of value entirely 
passed over. A large quantity of goods munufactured 
under this process in America ure imported into Englund 
between the years 1472 and 1878, and the article was in 
universal use. In 1878 a discluimer is filed by the 
patentee, Which disclaims any intention on his part to 
elaim any of the advantages previously mentioned as 
novelties, but puts ina cluim for the valuable point pre- 
viously entirely omitted. What is the law on these two 
points— viz., can any important alterution be effected 
after a lapse of six years, and if it can, would not the tact 
ot the article coming here during the years that the 
patent was virtually void, prior to the disclaimer being 
tiled, render it null and void !—YEsaLLaw. 


(187490.]—Science and Art Classes.—Will some 
reader kindly intorn me how I am to procecd in order to 
torm a Science and Art Class“ in connection with the 
South Kensington department in a county town in Ire- 
land, with a population of near 5,000. If the Act referring 
to England in this matter is the same as to Ireland. 
How many should constitute the class, the rate of sub- 
scription, &. I—ELECIICIAx. 

487 41.]— Lever. — A lever 10ft. long is securely 
fastened at one cud—a weight of 1400 is suspended trom 
the other end. What pressure is cxerted at a point 1ft. 
frorn the end fastencd to the ground 2--Yrsatvaw, 


48742.) — Bricks, Tiles, and Kilns.—Will Mr. 
Everitt kindly state if Mr. Edward Dobson's book on the 
above subjceet gives particulars us to glazed tiles and kilns, 
und methods of tiring suine ! E. H. E. 


187 13.] TO F. R. A. S. Can you recommend a 
cheap micrometer to measure spots on sun? Ft you use 
a glass Zruting one in focus, would it not show dust-spots 
on jt?) I suppose you must not use a spider’s line micro- 
meter. as sun would seorch them. <A hint would be ac- 
ceptable to—Ax Loxonames. 


(48714.]—Quinsy and Sore Throat. To Dr. 
Epatsps.— Will y u kindly advise in the following !-I 
have lately been subject to the quinsy or inflimination of 
the tonsils of the throat. I should be grateful to you for 
advice as to the means of preventing another attack, and 
ulxo should be glad to know the best means tu prevent its 

rogress when I feel the first symptoms of its coming on! 

have had medical attendance on two occasions, with 
great success ; but I wish to be uble to dispense with 
medical aid, if possible, as it comes ruther expensive, 
combined with loss of time, Ke. Any kind hints will be 
thankfully reccived, and will, no doubt, be of great ser- 
vice to many of * ours,’ as well as myself.—G. Faves. 


48745. — Winter Sketching.—I um anxious to 
make sketches cut of doors this winter, and wish to con- 
struct a wooden hut for the purpose, with a window at 
one end. Will some reader kindly give ine n few hints ag 
to ne dimensions, &c., and could it be made portable! 
J. B. 

(48726.] — Corrosive Sublimate. — How may 
corrosive sublimute be dissolved, so as to preserve ana- 
tomical specimens I- W. 8. 


48747.] — Lunar Photographs. — Would any 
reader give me instructions how to produce u photograph 
of the moon, and oblige—Aws AMATEUR. 


487 48.) — Microscopical.—Will Mr. A. E. Davis 
say if the Tolles amplitier can be used for, say, 4 and 1-12 
Russe's objectives ? If it can, i: will be a great buon to 
micruscopists.— Wat. COO EN. 


187 49.) —Induction Coil and Water. - To Mr. 
Lascastrn.— Thanks. My object in view is the easy de- 
composition of water in large quantities and by electri- 
city. I have thought that by trying electrodes of difler- 
cnt hinds and which would influence one or other of the 
gases. Will you please say the possible amount of work 
in this way I might do with the coil 1 propose making— 
Gin. long—and what quantity of wire 1 sbuuld get !— 
TELEGLAPHIST, 

48750.) — Working Models. Iluving seen some 
mechanical working models oi a railway, organ-grindcr, 
ship, &e., I should be glad to know if there is any work 
published which would guide and assist me in the making 
of such figures. Id NOHA MTS. 


48751. —-Water-Power.— I have a stream adjoin- 
ing my farm buildings, which I want to utilise for driving 
tny barn machinery. There is crt. of fall, and as much 
water as a tin. pipe would take. Wanted to know 
What power I shouid have, and whether a turbine or un 
ordinary waterwhcel would be best . FANNER. 


(48752.'—Tea.—Tv Dr. Enmenps.—I note that you 
strongly condcuin the use of ten und coffee. Could you 
suggest any hiurmicss substitute? I have been using 
milk during the summer, but fnd it rather cold tor 
breakfast now that the winter hus set in. Would cocoa 
do? Your attention to this would, ] have no doubt, 
oblige others as well as ine. Allow me to say that I have 
benetited considerably in health by attending to your 
instructions, and thank you for the trouble you take in 
writing so freely in this paper.— III. 


48753. — Legal. — Supposc I had a wife and three 
children, two sons narucd A., aged 25, and B., aged 20 
years, and one daughter, I make a wall, leaving ull my 
woperty to my wite, and after her death the property to 
e equally divided between my son B. and my daughter ; 
to my son A. I give a maximum sum of LI. My 
daughter dies before me ; afterwards my death occurs, 
and the will is left unaltered ; then next my wife dies, 
leaving the sons A. aud B. sole survivors ; again, my son 
B. dies intestate, leaving a widow and two children. 
What claim has the sun XK. to the property - Nous Co. 


'48754.1-Musical Box.—I have received a 12 air 
musical-box with drum, bells, and zither accompani- 
ments, from Switzerland, It plays the ans all right, and 
there is no squeaking like J have found in some boxes ; 
but there is a jarring or vibrating noise when it is play- 
ing, though I have done everything I could think of to 
remedy it. The jarring is heard whether the necompani- 
ments are in action or not, nud also the lid being open or 
closed makes no difference. If any reader cau suggest a 
remedy, they will oblige - E. J. N. 


4877 5.] — Father’s Liability to Maintain 

idowed Daughter. — Will Mr. Wethertield 
answer the following questions ?—I um nearly 70 years of 
age, and a werking mechanic. I have a daughter in 
middle life (a widow nearly 40) who has made herself 
chargeable to the parish., The guardians say I must pay 
towards her maintenance, and also towards the expenses 
of her past support. Can they legally coinpel me to do 
so -A MECHANIC. 


48756. Screw Propellers.— Will some corre- 
spondcnt give a simple rule to find the pitch of a screw- 
ropeller { Also, how to find the angle of the blade! — 
V. B. 


48757.) Portrait Lenses.—Is there any special 
advantage in using a portrait lens to take portraits with! 
Having gelatine plates of great sensitivencss, with my 
landscape lens Å can take pictures ip a fraction of a second. 
Unless L stop a portrait combination down very consider] 
ubly, it would be uninaneveable, Am [noigh in thinking 
portrait lenses have become obsolete since the intro- 
duction of cxalted scnsiuivencss in our plates /—Lrss 
Licir. 

48758. Stereoscopic Lens. What is the mean- 
ing of a row of figures trom 1 tu 12 engraved on the tront 
of the Grubb stereoseopic lens? ‘The mount 1s patented, 
but what have those figures to do with its uublty ?—W iser 
AFRICA. 


48759. Substitute for Hops.-—Some of the 
leading brewers have been writing to the imes disc kum- 
ing the use of substitutes for hops. Who doves use the 
preparations that are advertised in the brewing papers ? 
I notice another correspondent of the Tunes declares that 
camomile is freely uscd ns a substitute for hep, and he 
says it makes such a good bitter beer that it night openly 
be used but for publie prejudice. Camomile grows wild 
anywhere in England jit never fails like hop, and it is, I 
believe, wholesome. Why should it not be geneaully 
used /—Home Brew Ek. 


47] - Enamelled Coins.—In the jewellery 
trude Just now there are wany beautiful specimens ot 


Dec. 1, 1882. 


enamelled coins, &., and we think that description of 
the method of their production would be esteemed by 
many readers of your excellent journal. If any of your 
able contributors would kindly favour us with this 
interesting process so as to enable an amateur to accom- 
plish it would be considered a boon—at any rate, to— 
JEWEL. 

(48761.]—Legal.— Will Mr. Wetherfleld kindly answer 
the following! A. lends B. £50 at 5} per cent. What is 
the simplest legal form B. can give A. when there is no 
security I- WokkMAN. 


(48762.] Jerks in Railway Trains caused by 
Continuous Brakes. Mr. Stretton, in his letter p. 
185, under above heading, very truly says ‘* The sensation 
caused to passengers by carriages ‘righting themselves“ 
as it is technically called, is very unpleasant.” Would 
he, or anyone, kindly say what is the best position fur a 
passenger in a railway carriuge to take up, so as to neutnil- 
ise as much as possible this unpleasant sensation to his 
individual self H. 

[48763.]--Linen Manufacture in the United 
States.—Can any reader tell me the principal places 
where linen manufacturing, bleaching, dyeing, &c., is 
carried on in the States, and whether it is an extensive 
industry there? Also, name of any books relating to 
linen and cotton manufacturing in America, or Journal 
devoted to textile trades, and where published! As Iin- 
tend going to the United States, any information on the 
subject will be thankfully received. My busiuess is in the 
finishing departunent.— GEO. H. 


(48764.]—Engine Query.—Will some kind reader 
tell what is the smallest size cylinder with which I could 
get 4 horse-power, und what weight would flywheel be! 
Also, size ot boiler required, and strength of same ?— 
ANXIOUS, 


[48765.}— Algebraic Question.—Will any of the 
readers of the Exauisn Mrecnasic give us the solution to 
the following algebraic question :— 

„ 
12. + 16 


35 + 5? — 112 
3 — 4 K 3t 


3 ＋ 45 
2> x 9t 


It is in Chambers's Standard Algebra, and the answer as 
given by the key is 2, which, though having repeatedly 
tried, we are unable to produce.--T. W. AN b J. L. 


{487668.|—Photography.—I want to know how to 
produce a pusitive picture on dry-plate from a negutive 
of the same kind. Perhaps Mr. Lancaster, who volun- 
teers the infortnation in No. 48621, will tell me. Also, 
whether the said positive, when produced, will answer tor 
a magic-lantern slide? 2. I have a mayic-lanten with 
34 condensing lenses and 2in. object-glusses. How must 
I set to work to make a camera to take photographs from 
these! State size of camera required, and all particulars. 
—Duzey, G. 

(48767.)—Electric Pendulum. — To Ma. Las- 
CASTER.—I would be thankful to Mr. Lancaster to give 
me the sizes and sketch of an electric pendulum not more 
than 2ft. long. By sizes I mean size of wire for electro- 
magnet, size of iron core, length of bobbin, &c. I have 
purchased no part of the clock as yet, and will, therefore, 
take your advice as to the works I should procure. I 
would not wish to have the dial more than 6in. dia., as I 
intend to inclose all in a fret-worked case with glass front 
whencomplete. To save trouble I suppose I may adopt 
the plan sketched at 5, 234 of our Mrcuanic for trans- 
mitting the motion of the pendulum to the works of the 
clock. I require only the simplest train of wheels to show 
the minutes and hours on dial. Mr. Lancaster will kindly 
bear in nond that I have a good supply of tools, and have 
0 many jobs in connection with electricity. — T. J. 
0. C. 


55 on Leather. Can any fellow- 
readers of the E. M.“ give me information us regards 
rocess of gilding in design on leather, such as book- 
inder’s process? But, having to cover a large space at 
one time, [ require a tack to hold the leaf till the pattern 
is burnt in. I have at present used oil, but I think this 
mars the lustre of the metal leaf.—Ditesma. 


48769.]J—Gas and Leather. Will someone inform 
me what is the best means to employ to prevent gas 
penetrating through leather! — W. L. CATLIN. 


48770.]— Boring for Sunk Safe.—We have a 
sate containing valuable papers lost several years ago in a 
stream which was high at the time, but now it is gene- 
rally dry; the bed is of sand extending some 15ft. 1 ? 
I want to know if any of your readers can give me any 
infonnation pertaining to an instrument that it could be 
found with, or any way that would enable me to tind 
it, if there is any instrurnent made for such use.— 
DS. MkEKER, 321, Larimer-street, Denver, Colorado, 


(18771.}—-To Mr. Wetherfield.—The United Tele- 
phone Cumpany, in their prospectus, state Proceedings 
will be taken against any pemon who manufactures, sup- 
plies, or uses any instruments infringing their patents.” 
Can or cannot @ person legally make a telephone or other 
patent article for his sole private use? For instance, a 
pair of telephones communicating between his office and 
factory. Or, would such a course be liable —TEI.E- 
PHONE, 


48772.] Coloured Lights.—Would “J. F. E.” 
kindly give a few hints on the making of coloured lights? 
I cannot get mine to burn satisfactorily. My composi- 
tion for green is—30 of chlorate of potash, 45 of nitrute of 
baryta, 9 of shellac, 4 of sulphur. For red—9 chlorate of 
potash, 14 of nitrate of strontia, 4 of nitre, 1 of sulphide 
of copper, 4 of shellac. Should the composition be rammed 
into the case or not !—C. 8° 


|48773,|—~Small Castings in Bronze.—Will one 
of our subscribers who is well acquainted with the matter 
say what is mixed with the sand for small castings in 
bronze!—O. X. 


1477 1. Watch Repairing.— Would A Fellow 
Workman,” or some of your able correspondents, kindly 
oblize me with the following inturmation - HOW um 1 to 
polish watch-screws, and to know the number of vibrations 
ofa hair-spring before applying it to u watch! What 
nre the best tools to burmush the pivuts?—Asorukgy FEL- 
Jus WoRKMAN, 
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48775. Recovery of Silver.—In trying to re- 
gain silver from my silver residues“ by fusing ina 
plumbago crucible with carb. of soda in a blacksmith's 
torge, I had the misfortune to break the crucible, and the 
liquid mass containing the silver got dissipated among 
the surrounding coals. The cinders I collected, and would 
feel teful if some of “ours” could inform me if it is 
possible to recover the silver, and, if so, to describe the 
process !—A CLrumsy MANIPULATOR. 


(48776.|—Caustic Soda and Carb. of Soda.— 
Will Mr. Allep kindly inform if it is possible to estimate 
the quantity of cach—viz., sodium hydrate and carbon- 
ate of soda (Na?2COs3) by taking advant of the insolu- 
bility of NaCO; in gett aurea fe take the mixture ina 
dry state and digest with absolute alcohol, filter, test fil- 
trute with std. sol. of sulphuric acid for sodium hydrate, 
and test filter for carb. suda. The usual barium method 
is not applicable for my present purpose.—STUPENT. 


(48777.1— Lifting Power of Gas in Water.— 
What is the respective lifting power in water of atmo- 
spheric air, and the different gases per cubic foot, when 
confined in airtight vessels ! And what books are those 
op the subject :- R. E. C. 


48778.) — Self - Acting Gear for Steam 
Hammers. — Will some co ndent who knows 
kindly give opinion as to which is the best valve and self- 
acting gear for stcam kammers, with description of the 
sume.— Epwarp TURNER. 


48779.]— Legal. To Mr. Weturnrizio.—I have 
sold a bicycle tu a man to be paid for by monthly instal- 
ments. He signed un agreement (with a sixpenny stump 
on), Which says the bicycle is mine while it ts being puid 
for, and it he tails to pay the instalments, I can claim the 
machine. Now, ashe has not paid up for a long time, I 
want to know whether I enn go and seize the machine at 
his house, as I have not had the opportunity to take it on 
the hizhwuay. It would be no use to sue him for balance 
through a court, as he has got nothing. Can I go to his 
house and legally demand it, or must I vet otticial autho- 
rity to do s9 l NEM Subscni ber. 


4780. —Crankshaft.— The bearing of my crank- 
shaft next the tlywhecl at times gets hot. It has been in 
use two years, about six hours a day, and it has given no 
trouble until lately. I took it out and cleaned it, with no 
better result. Sometimes a little oil will cool it, at other 
times it won't. Will anyone tell me what to do to it’—A 
Driver. 

(48781.]—Pumps.-—I have two plunger pumps driven 
by gearing, and every time the suction-valve closes they 
make a thumping noise, and the suction-pipes shuke very 
badly, Could any of our readers who has had anything 
to do with pump, tell me how to stop the noise and keep 
the suction-pipes from shaking? The pump sets as flrin 
as a rock.—A Driver. 


148782.]J— Watch Repairing.—How is the hair- 
spring fastencd to balance-wheel of Geneva watch? 
Having had misfortune to break off in cleaning, and can- 
not see how to replace, must I take old spring tor size of 
new one, or, are all made one size? How can 1 tighten 
regulator round the jewel-cover as it comes off when 


trying to put balance-wheel in position !—H. Fry. 


(48743.]—Graphic Methods.—I wish to obtain a 
work, if such exists, enabling me to understand the 
graphie representations of scientific factsand calculations. 
They seem to be used in all branches of scicnce, but I fail 
to see the why and wherefore of the methods employed. 
Any information will be thanfully received.—J. C. 


4878. Photographic. — Will some kind photo- 
graphie friend tell me of a ready means of precipitating 
silver in a metallic form from gelatine negative and silver 
pout fixing baths in a way that as much as possible may 

made of the residues J. C. 


(48785.]—Tension of Warp Beams.—In the 
Inventor's Record issued Nov. 6th, 1889, there was a 
patent offered for sale for maintaining equal tension 
throughout the entire length of the warp, without either 
Weights or springs applicable to any kind of loom. If 
any of our readers ila inform me how this is done, and 
give me a drawing of same, I should feel greatly obliged, 
T I ani sure many others of our readers would also.— 

48786.] - Piano Soundboard.—To Mr. Davirs.— 
Thave made a piano back and have got on the wrest plunk 
and cross pin piece, I have also jointed up thesound board, 
but I am now at a standstill as I cannot get at the right 
thickness to plane the soundboard to. I thought of mak- 
ing it din. at bass end and a trifle thicker at treble, but 
I am told it should be thinner at treble end. Will you 
kindly inform me which end of soundboard should be the 
thicker? And also, should the soundboard be stouter 
for a trichord than for a bichord : Sau. 


48787 }-Discharge in the Ears.—To Dr. En- 
MUNbDs.— Doers not this indicate a disease! I was eager to 
see this fully answered, as I had a son whose right car 
discharged much, and we used to witness very like a dis- 
charge coming from his mouth at night when asleep. He 
had this for sume time. He used to look pale and thin 
when he arrived at 15 years of age. He was taken ill and 
died within four or five days. He was full of spirit and 
life. The doctor opened him to ascertain the cause of so 
sudden a death, and found that the stomach was per- 
forated. He could not say if it was caused by typ pid 
fever, or by tubercular disease ; but the doctor, who had 
known the boy for years, said it must have been the latter, 
as he foretold his death at 17 years. Now, I have grieved 
much for not having had the running from the ears seen 
to; but I had the same thing when a boy, but grew out of 
it, aud thought he would. But why I wish tə know more 
of the matter is, I have a girl aged 9 years, who is in the 
same way, and the ears smell very strong indeed. J should 
be glad to know if there isa remedy, as Iam afraid of 
1 her; she bas the same appearance. Ax ANXIOUS 
ATHER. 

48798. ]— Pianoforte Bridges.—I observe that in 
old pianos the bri is made in one piece, whilst in 
modern instruments it is made in two distinct parts. Can 
anyone inform me what. is the improvement effected by 
separating the two bridges: And also, why is the bridge 
Which carries the covered strings curved in form, mstead 
of struaizht, as in the older instruments. —AroLLO. 


f48759.)—Scented Soap.—For more than twelve 
montas past I have successfully made all the svap re- 
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quired for my private family use, working by instruc- 
tions given in a former number of the E.M.” Lately 


I have tried to scent the suap, but with indifferent suc- 

ceas, as the scent I got passed away far too quickly. Can 

any of your knowing contributors tell me of any suitable 

essential vils that will give a scent permanent enough to 

leave a pleasant smell in the clothes after the wash, 

oe of the soapy smell, as is usually the case ?—Cock 
OHIN, 


48790.) —Watchwork.— Will any reader kindly in- 
form me cause of Geneva stopping? It will go in any 
position when at rest, but in taking it from or putting it 
sharply into the pocket will cause it to stop. The bair- 
spring isin good condition, and balance does not foul, 
but has a great deal of freedom in pivut-holes. Also, 
what kind of tools are required for preparing und fitting 
in new pivots.— Dia. 


[48791.J—Legal.—To Mr. Wetnenrreto.—Will you 
kindly inform me what is necessary to do to convert a copy- 
hold plot of ground and two old cottages into a freehold? A 
quit rent of some Ss. per annum, used to be paid, but no 
claim has been made by the lord of the manor for many 

years, but who now sends in a claim for a small umount! 
may mention that when a new life used to take possess- 
sion £20 or so had to be paid; but of late years it had 
from one to unother by will only.—A Supscriper. 


48792. Rheumatism.— To Dr. Epumxps.— Will 
vou kindly give me advice for my wife, who is sufferin 
rom rheumatism and weakness? She has been like it 
for months, and has had medical advice, but don't get 
any better at all, Her joints are very much swollen, 
and she is hardly ever free from pain, and seems much 
worse at night time; her age is 22. We are living in 
mid-NSnssex, Perhaps you will kindly advise me what to 
do. Ax Asxiots HUSBAND, 


(48793.1—Copyright.—To Mr. Wrruernrietp.—(1) 
In publishing a pamphlet containing extracts taken from 
English copyright works, is it sufficient to mention g- 
and-so says,” or is it necessary to state the title of work 
in addition to author's name! (2) Are copyright works 
published in America protected in England !—Cury- 
RIGHT, 


(48794.]—To Mr. C. Stretton.—Will Mr. Stretton 
say What the difference ix in the large ejectors thut are 
being put on M.R. engines? I see they are taking otf 
the upright ones and putting smaller ones on to lie along- 
side the boiler, and the handrail fits intothem. Also, 
will he say what pressure there is on the wheels when 
the brakes ure put on.—T. Mod Ax. 


[48795.]—Ringworm.—I shall feel much obliged to 
Dr. Edmunds if he will kindly teli me how to cure ring- 
worm in a child's head. I applied iodine until I believed 
that the ringworm was destroyed. I now wash the head 
twice or three times a week with pure soft soap and warm 
water, and rub ointment on the parts night und morning. 
Still, the skin does not heal; it is covered with small 
pimples, and feels hot. I have taken her to see a doctor, 
had a bottle of medicine, and the ointment for her, but 
they seem to do no good. The child’s head is now in the 
same state as it was two months ago. A word of advice 
will be thankfully received.—A Morin. 


[48798.]I— Ancient Astronomy and Arabic 
Star Names. Do translations into English or French 
exist of Ptolemy’s * Almagest,” Hipparchus’ Com- 
mentary on Aratus,” Aratus’ “Phenomena,” and of 
Manilius? Also, where I can find detailed information 
of the meaning of the Arabic names of the stars? 
and also concerning the various names borne by stars 
ane constellations in the different countries of the globe. 
—Srica. 


[48797.)—-Gelatine Enamel.—Could anyone tell me 
how to get up that beautiful enamel so often scen on 
showcards ? believe it is gelatine prepared in some 
special manner, and poured over the cards.—Lituo. 


(48798.1—Legal.—Can anyone inform me if a man 
dies ina state of insolvency, whether it would prevent his 
will being proved, or what special causes would do so? 
Also, cannot solicitors be made to show people the deeds 
they have been induced to sign, and any they wish me to 
sign. GOOD WILL. 


48799.]—Sundial.— Will F. N. A. R., Mr. Lan- 
caster, or other correspondent, kindly describe the con- 
struction of a sun-dial, especially the rules for graduat- 
ing it, the proportionate size of the gnomon, and best 
diam. for the dial itself. Please give every detail ; both 
of construction and of putting into position, with 
working drawings to scale? The latitude is 54.39 N. I 
would like to put on it compass points, signs of the zodiac, 
days of the month, and to how much a clock is fast or 


slow compared with it on any particular day. If these 
were transferred frum the horizon of a globe 12in. in 
diam., would the dial have to be 12in. in m. also ! 


Sorar TIME. 


48800.]— The Great Comet.—Can any correspond- 
ent say if it made the transit of uny star with its 
nucleus, and if so, was the star visible or obscured, with 
all particulars :—S0l AB TIXE. 


[48801.]—Projectiles.—If two bodies be projected 
from the same point at the same instant with velocities v 
and vı, and in directions a and a,, show that the time 
which elapses between their transits through the other 
Point which is common to both their paths is equal io 
_2v vsin (a — ai) . „ Earnshaw's Dynamics,” p. 358. 
g ( cos a + ei cos ag) 

—Vis Viva. 

[48802.]—Photos. for Stereoscope. — Are any 
instantaneous photographs of breaking waves, waterfalls, 
&c., taken for use with the stereoscope !—B. 


(48903.)—Locks.—(1) Is there any lock suitable for 
an ordinary writing-desk more convenient and secure 
than that in general use with, I think, a hook toit? If 
not, can any reader suggest how a desk with such a lock 
on can be securely fastened as against inquisitive people ? 
(2) The locks on Gladstone bags seem all capable of 
being opened by a single key. Can this be altered with- 
out substituting another lock? If not, what would be a 
suitable forin ot lork ? (3) The lock on my bag does not 
firmly close the ends of the bag. Can this be rinnedied 
by a smali strap at each end, or is there any better way 
ot eflecting the desired object .— B. 
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N. J—Carnuba Wax.—Can Mr. Allen kindly 
inform me af sume method by which waxes (especnauly 
Carnuba wax) can be detected and roughly estimated 
in samples of soap f I have his Vol. II. of Commereial 
Organic Analysis” ; but have been unable to find a 
method described for their estimation, or to elaborate 
one myself from the facts and data given. The saponifi- 
eation method docs not answer, for the reason, I beheve, 
of the insolubility of the resulting alcohols in cold ether, 
cold alcohol, and bisulphide of carbon. Also, largely, 
from the fuct that the wax would only be present in 
amall quantity, say 5 % or so, upon the total fatty acids, 
I havo also tned benzol and petroleum spirit as rolvents; 
out the results have not been at all satisfactory. I tind 
the sepuution of the solvent from the aqucous solution, 
Ce in the separator a great trouble in manipulation. 
On agitation, a magma of solvent, insoluble alcohol, &e., 
and aqueous solution, results, from which I have been 
able to spirate the former lin the case of solvents 
heuter than water) only with great difficulty, and then 
rmpertectly, Any information Mr. Allen could give 
would be very gratefully received by —PebcLexcp. 


[4855.J—Renovating Cabinet.—I want to im- 
prove the shabby exterior of a cabinet which was origin- 
ally painted and varnished. Had I better repaint and 
varnish it, or can I give it a finer appearance in any 
other way! How must | proceed in either case ?—Lerives,. 


46.) —To Mr. Wetherfield.—aA farmer dying 
holding a farm on yearly tenure under an agreement of 
twelve months’ notice to quit, cither by landlord or 
tenant—ere his executors bound by that agreement, or 
cun they quit the farm at an earlier period — W. B. 


(48807.]—Influence of Climate on Neuralgia. 
l am very much subject to neuralgia in the face, and I 
have an ides that a warmer and drier climate, like that 
of Australia, for example. would be better suited for me. 
Cau any reuder of the © E. M.“ tell me if it would be 
beneficial or otherwise, and what part of Australia would 
be best for me, or would Nutal be suitable !—GAAMA. 


[48508.]~Legal.—Five years ago £230 was placed in 
trust with A. for B. B. marries C. C. himself borrows 
trom A., on promissory note four years ago £5). A 
absconds. Can A.’s creditors coine on C. for the £50, A 
still owing B. the £230?) Please udvise what is best to be 
done, Should promissory notes be renewed at any time! 
—Truar Moxuy. 


[G.] — Electrical. Wonld “Kirma” be rool 
enough to inform meas to how many pint-size Daniell 
cells (ordinary construction) would give an equal con- 
stant current for intensity to that developed by a battery 
of four bichromate cells, pint size (one zine and two 
caarbons, 6in. X 2in.), during the first few miuutes of its 
working ! U. S. F. 


48810.] Force of Blow. How many inches would 
a weight 15ewt. have to fall to strike a blow cgual tou 
weight 30cwt., falling 7in. F. 


48811. Rubber Bandages for Ulcers, &c.— 
Can Dr. Edmunds recommend the Martin rubber 
bandage for ulcers, varicose veins, &c.—Surrgrek. 


48812.) — Work-Bench for Amateurs. — Can 
“Sigma ” conveniently give sketeh and details of the 
joiner’s bench he described in last week’s IA. I.! I 
was very much Interested by his remarks, and Iam pretty 
sure I could see the principle of the thing; but his in- 
etrnetions for insuripg stability as a working bench were 
by no means clear to me. As I have no doubt there are 
others in the sume ditheulty, perhaps “Siema ? will be 
able conveniently to give your readers more detailed in- 
formation, I should also like him to say whether his 
bench wil, without straining, admit of the planing of 
very rough stuff. — AMATEUR. 


48813.) — Estimation of Copper.—I think 
Fresenius states in his “Quantitative Analysis ’ that Ull- 
gren has described a small electrolytic apparitus without 
separate battery for the estimation of copper iu singie 
precipitations, Can any of your readers kiodly oblige nie 
with a description of this? I should also be thanktal for 
the particulars of the estimation of copper in copper pre- 
cipitate by the dry way —viz., quality and propurticn uf 
thuxes used, Ke. ?—Cernic, 


4 8814.]—Grinding Glass.—Will Mr. Lancaster or 
any of “ours”? kindly oblige by telling me the best kind 
of etone for grindin gliss, such as spectacles, and how 
are the edges polished, or any information in the matter 
will greatly oblige—ANxtous Ose, 


f48815.]—Steel.--1. How soft can cast steel be mae? 
The textbooks contain umple directions for obtaining 
ditherent degrees of hardness—why not vice versa? 2. 
Can any of “ours”? place on record a similar table for 
rof tess, with direction to obtain, say, the softness of tin, 
cupper, zinc, lead, &c.—C. HAuULEx. 


(40816. —Legal.— The favour of Mr. Wetherfle!1’s 
reply is requested, A. (now living abruad) took a house 
froin B. in his own name, but for nse of his sister, C. to let 
upartinents, B. made the condition that he took it ter 
three yeurs, but will do nothing to make it right inside 
or out for letting. C. cannot let to advantage because, 
anong other things, a fire cannot be made in one set of 
rooms from defective chimney. Can C. do anything to 
get rid of the house?) It is rumonred that B. has bank- 
ropted, Would that break the arrangement! And if 
80, how could C. ascertain it: - Wibow. 


The Precious Metals in the Great West.— 
It haus been estimated that 1,200,0UU,U0UGol. of 
gold and silver have been mined in the west of the 
United States within the last thirty years, and 
that, in spite of the recklessness and extravagance 
which characterised the two decades from 1549 to 
180, a uct profit of 30.000, 000 dol. per annum was 
realised. Since 1850 the money invested, and the 
labour expeuded in mining in the West for pre- 
cious metals, is estimated at 710.000,000 dol. What 
inny fairly bo called the mining territory of the 
United States ombraces an area of 1,190,000 square 
miles, with a population of barely 1,500,099. 
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PROBLEM DCCCIO.—By J. RAT en. 
Pluck. a 


ieee, | 


| 


i 


esperrst, 
z] 


-t 


BAAR 
* N 


. ,, 
7 eee 
7.2. ; 
Rae ET T i 


Z LIIB | 


-+4 


CWA tb 6 


* 


di 
8 
n 


White, 
White to play and compel Black to mate in two moves. 


PROBLEM DCCCIV.—By S. Lor p. 
(From *' Chess Strategy.“ ) 
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White. 
White to play and mate in four moves. 
(A fine variation of the * Indian theme.) 


SOLUTION TO T99. 
White, 
1. to K BS 
2. B to K Kt 7 
3. Mates 


2. K 0 3 


Dlark, 
1. K to (25 a) 
2. K movas 


(a) 1. KR to K 2 
2. P moves 


3. B Mates 
BoLUTION TO 800. 
White. Pack. 
1. Q ton 3 1. Anything 
2. Mates accordingly 


NOTICES TO CORRESPONDENTS. 


Connrer Solutions to 797 and 8% by Dicky Sam: to 
709 and soo by J. B., of Boxford, and P. L. Pavitt; to Soo 
by W. T. Bayne and W. A. Bowen ; to 797, TUS, 799. 
£00 by Celsus ; to 790 yy Donald Mackay. 

E. C. RI I, roN.— Vonr problem has at least three 
other Solutions:! 1. Q to K S, Ke. 1. let to K sq (ch), 
KC. 1. B to K BS, &e. 

D. MV NK. — We shall be glad to have another in 
place of the defaulter. 

P. L. Pavirr.—It is enough to give the best defences. 
We have replied to your other query Ly post. 

W. T. Bayyr.—In your solution of 799 you have over- 
looked that if 3. B to K B6, K can take P. 


Diery SM. If in 798, 1. Kt to Rt 3. how do you mate 
if Black quecus the pawn ? In 79y there is no mate your 


way if 2. —- . In 796 the solution is 1. RtoQ 
j Pronk Ba 

2. Kt to K 4, &e. 

J. B., or Boxrornp.—We shall be very placed if you 


become a regular contributor, If your problem is cor- 
reet, it shall certainly be inserted. 


Is Problem $02, the Kt at Q Kt 7, should be King. 


Kt sq. 


Holloway's Pills possess the power of expelling 
a pestzleut il humours from the human system, wherefore they 
le came necessaries in every household at those times when fogs 
aud other atmospheric inporites taint the boad daring: its pas- 
sage through the lungs, The puification eflected by these Pins 
W. I prevent pleursy and chest complaints. 


Garden, F. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for Ulustrations on separate picees of paper, 2. Put 
titles to queries, and when answering quiiits put the 
numbers as weil as the titles of the qucries to which the 
replies refer, 3. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 

resses of manufacturers or corm spondcuts, or where 
tools or other articles can be purchased, or n plies giving 
such information, cannot be insertea exeept is advertises 
mente, 5. No question asking for cdueational or seicns ite 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to th Editor, are not tor- 
warded, and the names of correspondents ure not given 
to iInquirers. 


, Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replics is meant for 
the gencral goed, and it is not tair to occupy at with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in theni- 
kelves, lend to replies which are. ‘The ‘ Sixpenny Sale 
Column?“ offers a cheap means of obtaining such intorna- 
tion, and we trust our readers will avail themselves of it. 


BACK NUMBERS. 

WE receive so many queries asking for directions how to 
make many instruments and applianuces which have 
been fully desvribed in baek volmnes that we have come 
piled a list, which we shall insert in tais coltunn at inter- 
vals, of those inost frequently sent. and as the numbers 
are still in stuck, new subscribers should consult the list 
before sending their questions. 

Batteries: Nos. 715, 718, 721, 724, 728, 731, 734, 741. 

Bellows cainera: Nos. 475, 480, 594, OU7. i 

Coments: Nos. 377, 729. 

Coils, induction: Nos. 613, 620, 636, C19, 779, 797, 532, 885. 

Coils, medical: Nos. 814, Sus, 

Copying processes; Nos. 740, 753, 761, 762. 

Eleetrie bells: Nos. 545, 555, 707. 

Electric machines: Nos. 468, 380, G28, 759, S10, 816. 

Klectro-magnets: Nos. 736, 772, 783, wH, S72. 

Lacquers : Nos. 420, 475, G22, Sou, 

Varnishes : 321, 478, 619, 675, 691, 723, 775. 


The following are the initials, &c., of lettera to hand up 
to Wednesday evening, Nov. 29, and unucknowlcdgcd 
elsewhere :— 

G. Nick At. 1.s.—- A. Cary.— X. Norfolk.—B. Wood.—R. N. 
Smyth. -C. Benson. — X. L. Kuye.— W. Coleman. — W. 
Gorse and Son. — Rev. H. Algar. -W. H. Davies. — G. 
Fleming. — A Fellow of the Royal Astronomical Society. 
R. P.—W. H. Seriven.— H. J. B.—Tyke.—Charies 
Slagy.—E. R. Colby.— W. D.—Northemer.—Uas-titter. 
--W. H. Richmond.--One in a Fix.--Jumbo.--R. J.— 
C. S.— J. 8.--Respice Finem. — Prony th us. -W. (i. T. 
Meteor.—Broken Pots. Alf Oje. pet. — Wanting 
Steam. Dun Lrowne.—W. II. C. 


A. LI. C. (You do not appear to understand that a dis- 
covery of the kind would be worth several thousands of 
peunds, Many persons have been trying to find a 
method of converting petroleum into tend eds 
(You must tum the tlywheel so as to start the engine 
in the direction you wish it to run. Ii itis a onesdiree- 
tion engine, the piston-rod head or cross-block has a 
guide only on its under surtiwe. 2. Any of the usual 
black dyes, for which see back numbers.) -Oxe IJ Ds- 
TuESs. (Presumably you have tried the usual remedis; 
but so severe a case should be submitted to medicn 
opinion, us there is seme constitutional cause which 
the trained physician will no doubt discover.j—Si ox, 
(Dr. Edmunds has already written fully on the subject 
—us fully as posible in general terms, Anything 
more must be purely personal, and can only be mid 
after cxamination of the patient. 2. Auctioneers: 
their Duties and Liabilities,” by R. Squibbs, published 
by Lockwood and Co., Stationers’ Hall-court, E. C.) — 
J. T. H. (It consists of a case ot thin elastic metal, 
trom which the air is exhausted. A little rack and 
pinion actuafes the index as the inercase or decrease in 
the atmospheric pressure affects the cap.) H. W. 
Woo rr, (Do they not say of what it iz made, nor yet give 
the E. M. F.! At any rate, the replies would be too rauch 
like advertisements. j—Ty ro. (Surely you can tind somes 
thing that will suit, even in recent numbers.) —Parine 
FAMILIAS, (A remedy was wiven bya cormspondent in 
No. Gr, p. 212.) — D. R. daar. (We know no more 
than was given in the paragraph. 2. As the “ches 
mists” do not know vou had better try dealers in dys- 
stuffs, The pr paration ot vanadate of ammonium 18 
deseribed in most or the standard works on Chemistry. 
3. Payen's t Industrial Chemistry contains an article 
en the manutacture uf glucose. It is published by 
Longmans. The other question is beyond our province. 
An advertisement in the Addresses Wanted? column 
would probably produce several answers. S — MUSICIAN, 
(See list of back numbers in this column Nov. 10.) — 
GAKNET. (We cannot possibly say what was wrong: 
but the method is certuinly that adopted by the trade. 
We suspect you have not boiled the solution long 
enough. See p. 362, No. S47. A Constast Bute 
SCRIRER. (Very little: none at all wher the immi- 
Sion alters. The vessel was illustrated in No. W., anda 
number of purticulars were given in Vel. XIV.) — 
Susie. (Use the best ink, and a little liquid oxegall. 
Your ink cannot have been the best.) — E. A. Leesan. 
(What sort of draughtsman? If in an architect of 
envincer’s ottica he might probably obtain u situation 
Without paying any premium, and with encrey and in- 
dustry work his way up. He has, of course, sume 
knowledge of drawing, and has possibly attended a 
school of art! If not. he had better do 80.) H. 
Howarp, (The so-called * Tobin’s” system has been 
described years ayo in these pugs. Write to the Rani- 
tary Engineering and Ventilating Co, 115, Victoria- 
stet, Wætuinster, for their illustrated prospectus.) 


Dec. 8, 1882. 
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HOME CHIPS.—IV. 
Gates. 


1 though in one sense it is a 
large edition of a wickct, has certain 
peculiarities which isolate it from smaller 
structures of that kind. It is a rather 
weighty affair, and from the way in which 
it is hung it has a constant tendency to sag 
down, which in nine cases out of ten even- 
tually prevents it from shutting properly, 
however well it may seem to be hung when 
new. A field-gate is not, as a rule, an 
amgteur’s work at all; but full many an 
emigrant is obliged to learn to make them, 
and very soon finds himself able to do so as 
well as a professional. I knew a young 
fellow who set out one day rather in a hurry 
to New Zealand without first counting the 
cost, and had it not been for gate-making 
he would have had a hard fight for bread 
and cheese; but his home chips“ had given 
him some insight into his work, and he was 
able to earn a living by it in the Colony. 
„Home Chips may become of very great 
service in other cases of the kind, and there 
are, in fact, a great number of everyday 
wants, far more worth the trouble of supply- 
ing from the amateur’s workshop, than the 
merely ornamental articles which are gene- 
rally the staple of home production. A 
field-gate is usually from 8 to 9ft. long, by 
about 3ft. 6in. high. It has in the present 
day to admitengines and threshing machines 
“et id genus omne,” and is consequently 
somewhat wider thun was requisite in our 
forefathers’ days, when the harvest-waggon 
was the widest implement that demended 
admission. The frame consists mainly of 
a top bar, A, and heel-post, B, by which latter 
itis hinged to the gate-post. But to prevent 
the sagging that would inevitably take 
place otherwise, a diagonal strut, C, is added, 
which has its two bearings in the afore- 
mentioned heel-post and rail. These three 
pieces of timber form a gate without ad- 
itional rails, and are so used now and then 
in the Colonies; and in all cases, if under- 
stood, they will be seen to form the main 
framework, upon which the stability of 
the whole gate mainly depends. In such a 
framework the downward tendency of A, 
caused by its weight, is carried by the strut 
C to the bottom of the strong heel-post B, 
and the only weak point is at A, supposing 
any one tosit at the end of the top rail, or 
any undue downward pressure to be brought 
to bear at that part. If there is a fracture, 
it will probably be at A; but the triangular 
framework behind A is secure and strong. 
sein this to be the casc, it would be 
supposed that all care would be taken to 
make these elementary details sound and 
strong, the rest being subservient to, and 
depending upon them for strength and 
support. But practically, such is not by 
any means the case. It so happens that I 
have had to renew a ficld-gate recently, and 
out of curiosity I have thoroughly examined 
both the old and new one, both, be it re- 
membered, the work of practical carpenters 
—men who are constantly so employed, and 
on whose work our various buildings de- 
85155 Taking first the old gate (which is 
tter than the new, or was so when made, 
as the one is of oak, and the other of deal) 
I notice that all the mortises in the top rail, 
which were cut to half the depth of the 
stuff, are broken out—the whole boundary 
strip having apparently come away entire, 
exposingall the tenons. No doubt, in origin- 
ally driving the tenons home, each mortise 
was split, which is actually the case with 
the majority of those in the new gate. I 
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have seen this done so often that it seems 
almost a rule, and no wonder such fracture 
occurs, for I also notice that inthe new 
gate the rails Fꝙ were too thick to enter, 
and were at once thinned down wedge- 
shaped, and so enabled to be forced in, but 
with the result stated. Again, in both 
gates the strut C is mortised into the top 
rail—nailed to the other two, and does not 
even touch the heel-post. It is thus a mere 
sham, so far as it is supposed to act as the 
main strut between A and B. Its lower 
end, where the end grain is exposed, will 
soon get the benefit of the rain, which will 
run down B and C into the angle formed by 
the two, and the part will rot away, ren- 
dering still wider the interval between 
them. Instead of this, both ends of the 
strut should be mortised into A and B 
respectively, and a good close joint made, 
and if the tenon and mortise had a little 
paint laid on before being put together, it 
would be all the worse for the carpenter 
and better for the employer. When making 
„home chips” these little matters can be 
attended to. The dimensions and scantling 
ure us follows. Aand B and a are cut out of 
din. deal plank, which, if it is painted or 
tarred, last a long time. A is 4in. 
wide for the greater part of its length 
running to Tin. as it approaches the heel- 
post. B is also 7in. at the upper part, 
gradually sloping downwards to din. C is 


but lin. thick and 3}in. wide, being cut from 
the inch board of which the horizontal 
rails /,g,h, are also mude. b, c, and d 
are also 34in. by lin. B, E, and the strut 
C are on the further side of the horizontal 
rails, but d is on the near side, and this 
appears to be the most usual arrangement. 
The front post, or head post as it is called, 
a, is 4in. wide and 3in. thick, like the top 
rail. a, f, g, h, are mortised into it, the 
mortises being cut quite through and all 
joints pinned together. The rails f, g, h, 
are nailed to b, c,d, with the large-headed 
gate nails made on purpose for such work. 
In marking the mortises of such a gate as 
this, those intended to receive the endsof f, g, 
h, and that of the top rail A, are to be central 
and in the same plane; but in marking the 
mortises in the top rail for b, c, d, it must be 
remembered that the latter are not in the 
same plane as the horizontal ones, but are 
on one side; and this is to be allowed for. 
They must be marked on one side of the 
centre, the distance from it being lin., be- 
cause the horizontal rails are of that thick- 
ness. Thus D may represent the mortising 
of the head-post, and E, where the mortises 
are black, those of the top rail. Now, in 
one of the gates alluded to, this has not 
been done, and the three rails have been 
forcibly bent round the last upright post d 
to enable them to be got into the mortises in 
the pel tee B. The block K is a separate 
et nailed on to bring the bottom of the 

eel-post in a perpendicular line with the 
top, the lower hinge being fitted at that 
place. The object of making the top rail, 
and also the head of the gate wider, is to 
give a better bearing to the large hinge, 
upon which the gate chiefly hangs. At this 
upper pe the tendency of the weight is to 
pe e gate away from the hinge and 
inge-post, for which reason the upper 


hinge is bolted through the top rail, which 
it embraces between its arms. The lower one 
is, however, only thrust back towards the 
post, and there is no tendency to tear it 
off the gate, nor to pull out the hook 
on which it swings, except when the 
gate is allowed to open so far as to 
swing back until it strikes the post, which 
thus becomes the fulcrum to a long lever. 
It is by this carelessness that many a gate 
is destroyed, and a post should be driven 
behind it to prevent any such possibility. 
It will be observed that in this gate, b,c, 
and d are, in reality, mere light bars, lin. 
thick; but it used to be the common practice 
to make them as thick and wide as the head- 
post a. These lighter picces are decidedly 
the better, because there is no object in 
making the head beyond the stay or strut c 
heavier than necessary. The lighter the 
gate at this part the better, if it is 
sufficiently strong to bear the blows and 
shock of slamming against tho fixed post 
when flung violently to, which is the 
common but stupid practice of rustics who 
have not to pay damages. A gate should 
be so hung as to fall gently shut by its 
own gravity, but this also gives it a 
tendency to fall violently back after it has 
passed the perpendicular to the line of the 
gute-posts. The post recommended as a 
stay should be, therefore, driven into the 
ground, only a little distance beyond the 
perpendicular line, when a slight impetus 
will cause it toshut. The strut C is generally 
made to enter the top rail at about the 
centre of its length, as shown here. The 
mortise need not be deep, because 
there is no tendency in the tenon to 
draw out of the rail, but, on the con- 
trary, to set deeper into it. Instead 
of meeting the top tail at the part shown, 
it is often carried to m, under the idea that, 
so placed, the gate must be stiffer, because 
the whole top rail is supported. This, how- 
ever, is not tho case, as the angle the strut 
makes with the rail is thereby diminished. 
If, however, the gate were to end at A, in- 
stead of being alap as it is, this arrange- 
ment would be quite satisfactory, and the 
structure would be very stiff and strong. The 
principles upon which a gate is constructed 
are such as apply to many other wooden 
structures, the rigidity and strength of 
which depend mainly upon the arrangement 
of the various diagonal braces. But in 
amatcur work these are often so placed that 
they cannot in the least add to the stiffness 
of the framing, and not a few carpenters 
make similar mistakes. In all such framin 

we have to consider the direction of the 
force tending to fracture or displace the 
timbers, and to consider the nature of the 
strain to which they will be subjected. For 
the purpose of ‘‘homechips”’ or field carpentry 
we do not need a deep knowledge of mathe- 
matics, but merely a little quiet con- 
sideration of the work in hand. Taking 
this gate as an instance, we may con- 
sider B a fixture upon which we have to 
construct the rest of the framing, Keeping 
in view the intended purpose of the finishe 

structure. We need not consider at pre- 
sent, however, the fact that the gate has 
to open. We begin by fitting on the top 
bar A, and sccure it to B by a tenon. Now, 
A is a comparatively heavy affair. We 
should consequently make the tenon broad 
and deep rather than wide, or we divide it 
and make two tenons, and pin the joint 
through with good oak trenails. What is 
now the nature of the strain? It is perpen- 
dicularly downward, centring about A; but 
as we have pinned the mortise at one end of 
the rail, this is the weak point, and becomes 
a centre of motion about which the rail 
tends to turn. Now we should always hunt 
out the weak points of framework, because 
it is there that breakage will eventually 
occur if not in some way guarded against. 
In the present case, not only does the weight 
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of the bar set up a destructive force upon 
the joint by which it is secured to the heel- 
post; but the whole of the rest of tho gate 
or framework will be hung practically from 
this top rail, adding to the latter additional 
‘weight and destructive force. Our object 
is, therefore, to counteract such force by 
altering its direction, and instead of allow- 
ing it to act perpendicularly, we contrive, 
80 far as we can, to convert it into a hori- 
zontal thrust against B, which thrust will be 
borne by the gute-post eventually, to which the 
entire framework is attached by its hinges ; 
and the nearer we can bring the thrust to 
the bottom of such post, the more will be the 
power of the latter to resist and sustain it. 
Tho strut C is therefore our next considera- 
tion, and we can see at a glance that it 
ought to have a good bearing at both ends, 
when it will convey to the bottom of B the 
downward thrust of A, converting it into a 
horizontal thrust, or nearly so. A, B, C 
now also form a truss or complete triangular 
structure of great strength. The point A 
is now rigidly supported, and no weight 
applied at A can destroy the frame thus 
constructed, unless it is sufficient to bend or 
crush C, or tear out the tenon by which A 
is attached to B. When we add the head- 
post A, this does not affect the top rail be- 
yond the strut, and if we suppose it very 
heavy indeed, it could only break the rail 
at A, where the mortises render it rather 
weak. Practically, its weight is next to 
nothing, We tenon A into a, therefore, 
because we need an upright post here to 
support the horizontal bars to keep back 
cattle. The weak point is at m, as we should 
find by taking hold of the bottom of the 
headpost, as we could easily move it from 
side to side; we therefore add a rail A, pin- 
ning its other end to B. This secures the 
head-post: F and g add a little to the 
strength, but are chiefly necessary to keep 
back sheep and smaller cattle, and, to stiffen 
these, horizontal bars b, a, and d are added. 
But these do not add much to the strength 
of the gate; and it is not, after all, very 
strong when the bottom rail is as thin as 
lin. All the forward part beyond the strut 
cun be readily shaken sideways, by taking 
hold at A, and though we use a gate as a 
bit of fencing, it is not capable of resisting 
much side thrust. But here the gate-post 
comes to our aid, against which a rests. 
(To be continued.) J. L. 
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The Sun: its Planets and their Satellites. By 
ED MUND LEDGER, M.A. London: Ed- 
ward Stanford, 


T is not often that we find a course of 
Gresham Lectures published in book 
form, and we are afraid that many of the 
lectures delivered in the College in Basing- 
hall-strect do not attract any very large 
audiences. Since the Rev. E. Ledger has 
held the post of Greshain Lecturer in Astro- 
nomy he has done much to attract an 
audience, and the course of lectures on the 
Solar Systom, which have been delivered 
within the past two ycars, have been col- 
lected, and, by the assistance of the Gresham 
Committee, published in a handsome, well- 
Ulustrated, and readable volume. The 
descriptions given by Mr. Ledger of the 
planets and their satellites, necessarily con- 
zin the elementary facts to be found in 
any text-book of the science; but they also 
contain information which has been more 
recently announeed, or which is less familiar, 
and that is discussed at greater length than 
the rudunents, Mr. Ledger has freely con- 
sulted all the best-known works in preparing 
his lectures, and acknowledges the assistance 
he has personaliy received from many of the 
most distinguished astronomers; his work 
is, therefore, not only a popular exposition 
or the solar system, but is well fitted for 


educational purposes, in the training sense, 
especially as references are supplied to works 
where further information can be sought. 
The illustrations accompanying the text 
are less numerous than the diagrams and 
pictures shown by meuns of the limelight 
during the lectures, but they are still suff- 
cient for the purpose, and include Mr. 
Green’s chart of Mars, and his drawings of 
that planet made in 1877; a coloured plate 
of the solar prominences seen in 1871-2; 
and photographs of the moon, the solar 
corona, and the lunar mountain Copernicus. 
The volume contains altogether fifteen 
lectures, two each being devoted to the 
Sun, Moon, and Earth, and one each to the 
principal planets, whose peculiar motions, 
as viewed from the Earth, are clearly ex- 
plained by means of diagrams. The critic 
in reading through the pages will tako ex- 
ception to several statements, but they are 
almost always those of some author or ob- 
server other than Mr. Ledger, who, crediting 
them to their sources, is not responsible for 
them. Students of astronomy—especially 
those who havenot time to thumb the pages 
of tho recognised textbooks—will find this 
book a readable treatise on a subject which 
is never fully appreciated in its real wonder 
and glory except by the observer who also 
understands what he sees. It will not be 
surprising if the majority of Mr. Ledger’s 
readers become anxious to study the Sun, 
its planets, and their satellites by the aid of 
the telescope. 


Metals, their Properties and Treatment. By 
C. L. BLoxam. New Edition, partially re- 
writtcn and augmented by A. K. Hun- 
TINGTON. London: Longmans. 


ALTHOUGH this work is only a new edition, 
it is practically a new volume in Messrs. 
Longmans’ series of Textbooks of Science, 
for even with that common metal iron, so im- 
portant have been the changes in connection 
with its metallurgy, that it has been found 
necessary to rewrite the portion relating to 
it, and opportunity has been taken to intro- 
duce chapters on fuel and refractory 
materials; at the same time, Prof. Hun- 
tington has omitted processes, however 
promising, which have not stood the test of 
time. Speaking of the basic process, Prof. 
Huntington describes the difficulties ex- 
perienced in making and keeping the lining 
of the converters sufficiently homogeneous, 
the cementing material of the bricks 
being washed out by the metal. 
That is now overcome by practically 
making the lining in one solid brick, 
by placing a core in the converter, and 
running a ‘‘ slurry” in, which bakes on the 
sides. Phosphorus, from being an enemy, 
has actually become a friend, for it enables 
a high temperature to be reached with half 
the quantity of silicon, and it is easily 
removed by the“ after blow.” It is actually 
the practice to put back into the blast 
furnace a great part of the slag from the 
converter in order to increase the amount 
of phosphorus in the pig-iron that 1s to be 
converted into steel. Although mechanical 
puddling is carried on at very few works in 
this country, Prof. Huntington says that 
the death-knell of manual puddling, the 
apotheosis of brute force,’’ has been sounded. 
An Appendix contains some useful tables, 
and there is a hst of over two hundred 
questions for examination. 


Cutting-Tools Worked by Mand and Ma- 
chinery. By RonkRT H. Smitu, M. I. M. E., 
Assoc. M. I. C. E. London: Cassell, Petter, 
Galpin, and Co. 

Tis book is one of a series of manuals of 

technology, edited by Prof. Ayrton and Dr. 

Wormell, and is the work of the Professor 

of Engineering in the Mason Science College, 

whose aim is, While making it educational, 
to attempt at least to begin the elevation of 
the art of tool-making trom its present en- 


tirely empirical to a more scientific position. 

In designing machines and tools, strength 

has been studied more than stiffness, and the 

tendency will doubtless continue, for so long 

as a machine is strong enough enough it 

„will do“; but it should be recognised that 

it is only when a machine combines strength 

with stiffmess that it does well. The chief 

object of this book is educational — to 

guide the student into a correct method 

of thinking about tools, so that he may be 

able, when assisted by practice, to judge 
intelligently whether a tool is good or bad, 

to criticise its dctails, and eventually to de- 

sign new tools which shall be better than 

their prodecessors. Any work that will 
induce students to think, and workmen to 
study the why and wherefore of their tools, will 
surely servo a good purpose; but so far as 
the lattor are concerned, it is essential 

that the author should show himself a 
master of his subject and familiar with all 
its details. Prof. Smith, speaking of planes, 
says that iron stocks are becoming common 
for them in America, and to some extent are 
already used in England, -a statement that 
would have passed without criticism some 
years ago, but which will surprise the 
younger generation of cabinct-makers and 
joiners. Figs. 10 and 11 illustrate two 
well-known forms of iron plane; but wo do 
not find any description of them, probably 
because they are well known, although only 
„becoming common in America. The 
book is illustrated with a number of small 
engravings, and fourteen folding plates, 
mostly of actual machines, drawn to a scale. 
Prof. Smith probably expects his statements 
to be criticised, and as there are many 
amateurs, besides workmen, who are com- 
petent to undertake the task in certain 
points, we recommend a perusal of his pages 
to all interested in cutting tools. 

We have also received The Great Pyramid, 
Observatory, Tomb, and Temple, by RICHARD 
A. Procror (Chatto and Windus), in which 
the author gives a reasonable explanation of 
a building which others have endeavoured 
to make mysterious. ‘‘Certainly meant to 
be a tomb,” he says, it was obviously in- 
tended to serve as an observatory, though 
only during the lifetime of its builder. It 
was also associated with religious obser- 
vances.” Rudimentary Astronomy, by the 
late Rost. MAIN, M.A., third edition, revised 
and corrected by W. T. Lynn, B.A. (Crosby 
Lockwood and Co.), is a reissue of a well- 
known treatise in Weale's series, as cheap as 
it is good. A Treatise on the Metallurgy 
of Iron, by H. Baverman (Crosby Lock- 
wood and Co.), is the fifth edition of another 
well-known number of Weale’s series, revised 
and enlarged with the introduction of de- 
scriptions of recent inventions and improve- 
ments in the iron and steel industry. 
Quantities and Measurements, by A. C. BEATON 
(Crosby Lockwood and Co), is the sixth 
edition of a work which has become indis- 
pensable to builders and their quantity clerks. 
Stationary Engine-Driving, by MICHAEL 
REYNOLDS (Crosby Lockwood and ee is 
arevisedand enlarged edition of a work which 
was favourably received on its first appear- 
ance, and which, in its revised and enlarged 
form, may be recommended to those who 
have stationary engines under their charge. 
Common British Insects, by the Rev. J. 
G. Woop, M.A. (Longmans), is an abridged 
account of the more common British bectles, 
butterflies, and moths, extracted from the 
author's larger volume ‘Insects at Home,” 
but brought up to date. It is in a hand- 
some dress, and will form an excellent 
present or prize for schoolboys (and girls), 
especially in country districts, where the book 
will aid in a personal examination of the in- 
sects described. IIe, or Theoretical 
Mechanicrn, by J. T. Borromiry, M.A. 
(Collins, Sons, and Co.), is the complement 
or sequel to the author's “Elementary 
Dynamics,” and though fullowing closely 


Dec. 8, 1882. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 924. 


309 


the programme of the Science and Art 
Department, is not confined abso- 
lutely to the subjects specified in the 
Directory. As the author says, there is not 
much scope for originality in textbooks of 
the kind; but it is a pity that he should 
introduce mathematical formule in an ele- 
mentary book without giving a full explana- 
tion. Magnetism, by Tuos. P. TREG- 
LOHAN (Longmans), is a textbook published 
ata low price, which follows strictly the 
divisions in the Syllabus of the Department, 
and is adapted to meet the requirements of 
the ‘‘first stago” of one of the physics 
courses of the Mundella code. Tables for 
the Qualitative Analysis of “Simple Salts,” 
and Husy Mixtures,” by JOSEPII BARNES 
(Simpkin, Marshall), will be useful to stu- 
dents taking up the work of practical 
chemistry.—The Electric Light Popularly 
Explained, by A. BroMLEY HOLMuES (Bem- 
rose and Sons), is quite accurate enough for 
its purpose, and some of the author’s re- 
marks will be read with regret by those who 
have invested.— The Standard of Value, 
by W. J. LerGHTON Jorpan (D. Bogue), is 
a brochure on bimetallism.“ Charles 
Darwin (Macmillan and Co. ), is a collection of 
the memorial notices of the groat naturalist, 
which appeared in Nature. They are by 
Prof. Huxley, G. J. Romanes, A. Geikie, 
and W. T. Dyer. A portrait of Darwin 
forms an appropriate frontispiece to a 
‘ memorial” which many will be glad to 

ossess. Handrailing and Staircasing, 

y FRANK O. CRESWELL (Cassell) is a little 
volume of the publishers’ ‘‘Technical series,” 
which is intended to help those who are 
ambitious to become ‘staircase hands” in 
the joinery branch of the building trades. 
A complete set of lines for adele by 
“ square-cut”?” system are given, with in- 
structions for making and fixing geometrical 
staircases. The book is illustrated by over 
a hundred working drawings. Untplanar 
Kinematics of Solids and Fluids, by GEORGE 
M. Mincuin, M.A. (Clarendon Press), is 
intended to supply a deficiency in the course 
of mathematical physics generally pursued 
by students in the higher classes of our 
colleges and universities. Mr. Minchin 
thinks it desirable to include as much as 
possible of the application of mathematics 
to physical problems ; hence, a large portion 
of this work deals with the theory of fluid 
motion and electric distribution and flow. 
The volume will, we do not doubt, be wel- 
comed by all who are interested in the study 
of experimental physics from the mathe- 
matical side. 


A NEW EXPLOSIVE. 


NEW explosive, the products of which are of 
a comparatively harmless nature, has been 
recently patented in this country by Dr. C. W. 
Siemens. The invention is a communication 
from Dr. Carl Himly and Herr L. von Friitzschler- 
Falkenstein. The new explosive isa mixture of 
saltpetre, chlorate of potash, and a solid hydro- 
carbon, and is suitable both for mining purposes 
and fircarms, while, if ignited in the open air, the 
combustion takes place slowly and imperfectly, 
and therefore without danger. The incorpora- 
tion of the ingredients is by preference effected 
as follows :— 

Lhe saltpetre, chlorate of potash and hydro- 
carbon (for which may be taken paraftin, asphal- 
tum, pitch, caoutchouc, guttapercha, &c.) aro 
mixed together in pulverulent form by passing 
them through sieves or otherwise, and the mix- 
ture is then treated with a liquid volatile 
hydrocarbon, which acts as a solvent to the solid 
hydrocarbon. A plastic mass is thus produced, 
which is then formed into cakes or sheets b 
passing through rollers or otherwise, and is 
rendered hard by evaporating the liquid solvent 
used, the sheets or cakes so produced being then 
converted into grains or picces of any desired 
size, in the same manner as ordinary gunpowder. 
Or the cakes or sheets may be conveniently 
brought, while still ina plastic condition, under 


stamps having cutting edges arranged in 


so as to divide tho mass into| give a spark even with the least interruption of 
95 5 1 of corresponding polygonal the circuit. On passing the current through the 
shape, which are then rendered hard. By | acidulated water of a voltameter, decomposition 
this mode of dissolving the hydrocarbon beforo | occurs, and under each test- tube a certain quan- 
or after admixture with the salts the great | tity of gas collects. As the current is continually 
advantage is obtained of providing tho particles | reversed, the gas is a mixture of oxygen and 
of the latter with a waterproof coating of | hydrogen, the proportions of which vary in each 
varnish of the hydrocarbon, more particu- experiment. By regulating suitably the resist- 
larly’ when caoutchouc or guttapercha is|ance in the induced circuit, a means may be 
ai thus protecting the compound from | found (it is thought) of climinating one of these 
deterioration by moisture. The process is also | two currents, and so of scparating the gases ono 
simple and free from danger, as, if the pasty mass | from the other. Se 
should catch fire, the volatile hydrocarbon will] On putting a galvanometer in the circuit, the 
first burn away entirely, after which the powder | needle is not sensibly detlected, so long as tho 
will enter into slow combustion. In addition to | circuit does not present a rpecial resistance; but 
the above mentioned advantages of freedom from | if an interrupter be introduced (a Froment 
danger in its manufacture and transport and from | vibrating reed, e.g.) the needle is suddenly and 
hygroscopic propertics, as also the comparatively | permanently deflected, and this deflection is = 
innocuous nature of the products of combustion, considerable as to inspire the hope of being ablo 
it may be mentioned that the compound leaves | to utilise the induced current. aarti 
only a small solid residue which is as innocuous as If one of the rheophores be connect be a 
the gaseous products, and that the combustion in | file, and the other drawn over the rough a. 
a confined space is complete, yiclding very little | of the file, one obtains a track of reddish light li : 
smoke, which rapidly disappears. Futhermore, that produced on repeating the experiment 155 i 
the new compound, which has about the samo |a voltaic battery. This phenomoncn is not t 1 
density as ordinary gunpowder and is very hard, of tho spark : itis due to particles of 100 an 
possesses with equal volumes more than double carbon, which, under action of the ste j on 
the explosive force of the latter. The intensity | detached from tho line, fused or volatilised, an 
of explosion can be regulated at will by varying forming a sort of bridge between the asperities 
the proportions of the ingredients and the size of | over which the rheophore is drawn. aie 
the granules. These proportions should.“ If the two rheophores, each termina by A 
generally speaking, be such that for each volume | very fine point of carbon, prepared for tho vo pe 
of the hydrocarbon, when converted into a arc, bo brought into contact and then an 85 
gascous state, there shall bo present in the other one immediately sees a jet of 5 ght, 
ingredients three volumes of oxygen. similar to that furnished by the Gramme 
machines and batteries. On repeating these cx- 
periments with a conducting wire and a bath of 
mercury, a luminous arc is obtained, due to 
incandescenco of mercury vapours; this arc is 
less brilliant, but more durable. 
CURRENTS. Tho induced currents circulating round a 
VOLTAIC current sent through a con- | cylinder of soft iron produce in it rapid 
A ductor causes, by induction, it is well | magnetisations in two opposite senses, as may be 
known, a contrary current in a closed parallel | demonstrated, either by the magnetic spectra ob- 
circuit that is near. On removal of the inducing tained with iron-filings, or by the vibrations of a 
current, there is generated in the same circuit a | very mobile and very light slip. l 
current of direction opposite to that of the tirst. Lastly—and this experiment is the most curious 
If the resistance of the induced circuit be con- | of all—the induced current generated ina Rhum- 
siderable, the two currents thus generated have korff coil by the electric discharges may bo sent 
the character of electricity of tension, and may | into a second coil like a battery current, and will 
reproduce the effects of ordinary electrical ma- | produce in that long sparks, with which all the 
chines. This is the theory of the Rhumkorff | phenomena of the Rhumkorff coil may be re- 
coil. peated. : ; 
Such being tho case, it was natural to inquire] These, then, arc the chief results obtained 1. 
if the system were not reversible; if, in other | transformation of static electricity into dynamic 
words, on sending through the fine wire of a coil | currents. What may tho future of this discovery 
the discharge of an ordinary electric machine, | be? If, with the small Holtz machine, which 
there would not be generated in the thick wire | served as exciter of the current in those experi- 
an induced eurrent of very small tension, and | ments, Prof. Govi was enabled to decompaso 
similar to voltaic currents. water, redden a bad conductor, and produce tho. 
It was in 1875 that Bichat made his first ex- | voltaic arc, we need not despair (says M. Bat-. 
periments in this relation. He was able, with a|tandier in Les Mondes), of obtaining powerful 
Holtz machine and a Rhumkorff coil, to decom- | currents with improved apparatus, and that with 
pose water and to deflect permanently the necdles | less expenditure of force.“ We may even, 
of a galvanometer. He stopped there, either | perhaps, by multiplying or better insulating the 
failing to see all the importance of his discovery, | discharges of atmospheric olectricity, become 
or drawn to other work which seemed more | master of this fluid, 80 capricious and menacing, 
pressing. Professor Govi, an Italian, has been | and turn it to domestic use.“ 
engaged for some time with the subject. When 
he heard of the discovory of the French savant, 
he suspended his investigation; but perceiving 
that Bichat had“ interred ” the question, he re- 
sumed operations, and has obtained several 
highly-interesting results (published in the A~ improved form of electric bell has becer. 
Rivista Scientifico- Industriale). ; recently patented in this country by Mr. 
For the experiment just described to succeed, | H, Binko, of Queen’s-road, South Hernsey, the 
the electric discharges must be pretty strong. invention being a communication from M.J. 
Without this condition (which is easily realised | Siegel, of Brünn. Asa rule, electric bells are 80 
with condensers), the effects of the induced cur- | constructed that tho armature is attached to a 
rent are too weak to be casily observed. Another springing plate, and carries a long projecting 
condition to be attended to is not to allow much | arm and knob called the hammer, so as to reach 
interval between the inducing currents, destroy- | the fixed metal dome callcd the bell. Such bella 
ing the quasi-continuity (a point of similarity to | are usually fitted by placing the electro-magncts 
the voltaic current). and armature in a wood case, leaving the hammer 
This induced current has indeed a character by | and bell exposed. By this invention tho arma- 
which it is easily distinguished. Instead of being | ture is arranged to work on a pivot or pivots, and 
really one and continuous, it is double and dis- | the patentee constructs the same especially for 
continuous. When the spark passes, an induced | larger bells in two parts, one of which carries the 
current is generated in one direction, and imme- knob, and receives its action by means of a lever 
diately after passage of tho spark, there is| from the other part. It will bo seen that by 
another current of opposite direction. But the | this simple arrangement a more correct strikin; 
rapidity of the electric discharge is such that without vibration is obtained, and notwithstand- 
practically these two currents seem to make but | ing the use of a shorter hammer a much louder 
one. Another causo of discontinuity is the dis-|tone. The electro-magnet, armature, and 
continuity of the inductive sparks themselves. | hammer are generally placed inside the bell, and 
Apart from those features, the generated current | the whole fixed with its’ metal case on a plate 
5 D like the currents produced by corresponding to the diameter of tho dome. A 
1 1 liquids. i further important improvement is that, whereas 
on is very small, and then it does not] in the usual form of electric bells the action of 
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the hammer must be adjusted by means of a screw, 
by this invention it is possible to turn more or 
less the whole apparatus rourd its axis, and so 
use the centre of gravity of the hammer to regu- 
late the action according to the tone required 
and the current available. The improved battery 
consists simply of a zinc rod and a cylinder or 
block formed of a mixture of carbon and man- 
Kanea to which is added a proportion of iron 

lings, oxide of iron, or oxide of copper by means 
of moulds and pressure. The solution isas usual 
of muriate of soda or salammoniac. By this 
arrangement a powerful and constant current is 
obtained. The battery acts at once by contact 
with the solution, and is almost everlasting, as the 
combination block requires only cleaning, but not 
renewing, after years of use. After comparative 
working ae twenty-nine days under equal cir- 
cumstances with one of the best Leclanché batteries, 
and one of the above construction, the patenteo 
found that the former lost twenty-four per cent. 
of its strength, and the latter remained almost 


nominal as at starting. In the engraving annexed 
A is the metallic base with a standard to which 
the bell is secured; B the outline of gong, C 
Coil, a, being the contact pillar, and d the 
terminal. 


PRACTICAL Pee PLUMBING.— 


By P. J. DAviks, H.M.A.S.P., &c. 
(Continued from page 288.) 
Flange Leathers and Valves. 


HESE leathers are illustrated at Fig. 288 and 
289, the latter of which is can vas, for hot water, 
&c., specially made and sold by brass finishers, 


F/G 288. 


pump-makers, &c. By referring to Fig. 290, at 
A, will be seen a flange; the leather between 


this flinge forms the sucker valve B, for a plan 
of which see A, Fig. 288. When marking these 
leathers out, mark the valve or flat part as 
follows:—With the compasses strike the circle 
H IJ K, and with the compasses as they are set, di- 
vide thecircle into six equal parts, twoof which are 
required for the hinge A; next cut the hole B. 
When cutting out these leathers care should be 
taken to cut the open part C nice and clean, or 
true. Of course you remember that when de- 
scribing sucker boxes I explained how to treat 
the leather, by rubbing off all the fleshy part. 


Feather Guide Sucker Valves. 


In chemical works and earthenware pumps it is a 
common thing to use sucker and other valves 
having feathered guides such as illustrated at 
QK, Fig. 290. Pisa plan of the valve. The 


feather P must, of tour, 0 Gates 155 
valve passage, and by so doing it es up the 
best part of the same, often to the great hind- 
rance of the fluid to be pumped. Badly con- 
structed water valves arè often mado with their 
valves this shape. Of course in the earthenware 
pump this shaped valve cannot be well avoided. 


Pump-Buckets. 


Of these there are various kinds. The simplest, 
and tho one generally used about London is that 
shown at L O P K, Fig. 277. O is the rabbet for 
the fixing of the leather, K is the seating for the 
clack, a plan, of which is shown at N, Fig. 273. 
ABCD, &c. Fig. 277, is the handlo and bucket- 
rod, suitable for the above bucket. The method 
of fixing the bucket upon the rod is as follows :— 
At P will be seen a hole bored through the solid 
wood. Take the bucket-rod and measure upon 
the solid of the bucket from P to K the exact 
distance from the shoulder at E, and the eye of 


Fic.29/. 


bucket - rod for the key F, to wedge the 
bucket firmly upon the bucket-rod. Next make 
the end of the bucket-rod red-hot, and push the 
same through the hole in the bucket, and with- 
drawing it as quickly as possible, so as not to 
burn the hole too large; then let the rod cool, 
after which fix the bucket firmly upon the rod. 


This is done by first placing an iron washer under 
then with a wedge-shaped flat, split 
y such as shown at D, Fig. 281, driven | " 


the key, 
pump-ke 
into the eye, as shown at F, Fig. 277; wedgo 


the pump-bucket firmly upon the pump-rod, |' 


Se 4 2 
From the Building News. All rights reserved. after which turn the ends of the key round in 


such a manner that it cannot work out, nor 
scratch the inside of the pump-barrel. Also see 
that the head of the split key is driven in far 
enough, so as not to scratch the barrel. 


Short Buckets. 


These are much used in the West of England 
and in many provincial towns and villages 
throughout the country. For this kind of bucket 
see P, Fig. 277, also Fig. 291. Q is the wood 
bucket, whereon the leather A is nailed; E the 
pump-rod. The bucket is attached to the pump 
rod by means of the two forks FJK known as 


the languet, and is fastened with rivets, screws, 
or other equivalents, as at I. This kind of 
bucket is generally used in wood pumps—in fact, 
I have never put the long wood bucket, as shown 


FI G. 293., 


=. = 
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at L P, Fig. 277, into wooden pumps. 
generally take the old one out ‘vend | 
wood-turner’s to have one 
because there are so many 
bore of these pumps. N 

or -metal pump bn: 

and E, Fig. 292 Th. 

the end of the pump r: 

rods as a rule, ma. 
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CART AND WHEEL- MAKING. 
By J. CnanLES Kine. 
(Continued from p. 197.) 


1 has been designated as science 

displayed. Compensation may be regarded 
as science woven into toil. In few operations of 
simple handicraft does compensation claim critical 
exactness and manipulative dexterity more than 
inspring-making. Theplatesarenot drawn gradu- 
ally at each end from their middles, but fora short 
distanceonly back from their end, as shown by the 
list of measures (page 197), the reason for this being, 
the necessity of leaving the spring-plate its full 
substance at the spot wherein the ‘‘slit’’ and 
‘stud’? have to be punched: as this operation 
obviously weakens the plate at that point 
where compensating strength has to be left 
in the ‘‘undrawn”’ plate; if punched in the 
drawn part of the plate, they are faulty. 
Of course springs would be better if these 
“studs?” and ‘‘slits’? could be dispensed 
with; but in their action they are necessary 
to prevent the plates overlapping each other by 
shifting on the centre bearing sideways. Now, 
to punch upastud from one side of the steel 
about the size and form of a young pig’s teat— 
this stud to work in a recessed channel about 
Izin. long in the next plate, is an operation 
needing oe and care, with dexterity which 
the eye of an observer must be kcen to note, as 
the stud and slit are both punched at one heat. 
Fig. 1 shows side view of two plates, with the 


TUR ee 


. 
z 
1 
slit on one plate, and the stud onthe other. A is 
1 the hollow shell-hole which has been punched up 


on the opposite side of the plate to the height of 
from } of inch to} of an inch. B is the recess 
or concealed slit (so called from its being only a 
recess on one side of the plate). This stud fits in 
the middle of B, with just enough space sideways 
to admit the stud moving from one end of the slit 
to the other, asthe plates lengthen and shorten in 
their yielding action of the spring.. The tools 
used to enable a smith to work to such exactness 
are always shop-made tools, and are termed 
spring-plate gauges and dies, ‘‘slit’’ and “nib” 
punches (the words ‘‘nib’’ and ‘stud”’ are 
used with the same meaning). In the diversity 
of weights of carriages arises the necessity for 
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steel plates of different widths; thus, the gauge 
Jas to be made soas to admit regulating the 
avidth of stecl to make it always central over the 
clie and under the punch, and yet of strength to 
admit its being used under the action of a sledge 
Various forms of bolsters are made to 


fit into the punching-tools for punching holes. 


hammer. 


2 is an end elevation of a gauge to fit into 
the square hole of the anvil-top at A, which has 
a hole vertically down its centre, as shown by 
dotted line from B; this is to let out the punch- 
ings, or scales off the steel. CC are two upright 
stems, welded on to the bottom, D ; they are of 
lin. square iron, tapped and nutted at F F ; these 
hold the guide-piece G for the punch. P is the 
punch of lin. square steel passing through the 
head or guide, with easy but correct fit; on the 
bottom of this punch is a double-shouldered punch- 

oint; the upper one allows the smith to sce and 
eel his work of punching, the lesser and lower 
shoulder is the one which is stamped down on the 
plate, taking as small a bearing as possible, so as 
not to kink the plate, and forming the stop for 
the punch S. B is a movable “ bolster * of 
steel; the side screw L forms the gauge against 
which the steel rests in working it through the 
tool under the punch. A similar tool is used for 
the slits and nibs in the spring, with movable 
bolsters for various dies and punches. The 
next important tool is the spring-tongs, Fig. 3, 


Fig. 


Fic. 3. 


the spring welded to the handle at A; both 
smith and mate have a pair, as well as ordinary 
tongs, ready for instant use. Their obvious use 
in saving the toil of tightly gripping with the 
hands will be recognised by all who have had such 
work to do as nipping springs tightly together. 
The ends of the plates being drawn, the centre 
holes drilled or punched (nearly always one or 
two inches out of centre from the ends), these 
middle holes become the points from which studs 
and slits are measured, and marked off to measure, 
not with a rule, but with a pair of long light 
compasses, and a dot is punched at the exact 
measure-mark made by the compasses. These 
operations being doneasdescribedabove, the lighter 
and more critical work of curving (called by 
spring-smiths ‘‘ compassing’’) has to be done ; this 
is curved from the finished spring-drawing some- 
times supplied to the smith by the carriage- 
maker, but more often by the order,“ 6-inch 
span,“ more, or less, as wanted. The table of 
measures (p. 197), must be referred to as the pro- 
cess of curving is being done; first with the back or 
main plate, by tapping along the spring while 
black hot, not red hot, on the anvil where it may 
be slightly curved, or across the open jaws of a 
powerful vice, the jaws parted from 3 to 4 inches— 
never more. There is less rebound to your ham- 
mer at 2}in. apart; you must feel your work 
yield as you hold the plate in the left hand, and 
hit accordingly. A beginner would fear to strike 
the plate with the force with which an experienced 
workman would, blow after blow, as if it would 
smash thesteel over the jaws of the open vice; yet a 
flawed plate in curving is hardly known. The left 
hand’s sense of feeling tells the right hand what 
force to give the stroke till the curve is attained. 
Watch that you do not get the plate“ winding.” 
„ Winding-sticks ’’ are sometimes used, but un- 
less they are laid square with the edge of the plate, 
they will cause your work to be winding when 
you think it istrue. For this very reason, they 
are used only by timid workmen, or to help weak 
sight. 

( To be continued.) 


NEW ELEVATING TOOL-POST.* 


1 elevating tool-post shown in the accom- 

panying engravings has been made and used 
for some time past with entire satisfaction. The 
simple details of its construction will be SURT 
from the engravings. Fig. 1 is a plan anc half- 
section, and h 2 is a vertical section. <A repre- 
sents the outside, or cast-iron, shell, having a Tats 
carefully bored, to which the nut J is carefully 
fitted. The steel screw E has a square thread fitted 
to this nut, and is used for raising and lowering the 
steel tool-post, C. This tool-post is fitted to the 
nut by a conical-shaped bearing, I, which allows the 
tool-post to be turned in all directions, to suit the 
character of the work. A steel bevel-gear, H, is 
AERATOR TEE ES 


From the American Machinist, 


attached to the bottom of the screw, 
applyin an 
motion is transmitted through the pinion F to the 
gear H, thereby raising or lowering the tool-post, 
as desired, The tool always rests firmly upon the 
steel rin 
culties which ordinarily appear in tipping the tool, 
to elevate or depress it, do not a i 
tool-post. 
for securing 
flattened and upset, because it always has a square 
bearing upon the tool. By the 


E 


so that by 
a wrench to the square G, and 


turning it, 


D in a horizontal position, so the diffi- 


ar in using this 
Furthermore, the point of the set screw 
the tool is not readily broken, nor 


uliar construction 


of the screw K, Fig. 1, the shell is closed upon the 


nut J just tight enough to allow it to move up and 
down by the wrench span to the square, G. 

It will be observed that the gear, and other 
working parts, are ee protected against the 
damaging effects of chips and dirt that would other- 
wise get into the bearings. The working parts of 
this tool-post are positive and quick in their action, 
so that the tool may be raised or lowered, a eer. 
the depth of cut, without 53 e too 
from the work and stopping the lathe. The power 
applied to raise the tool is applied from a common 
centre, which has a very rigid bearing upon the 
carriage ; hence the tool cannot gouge into the work 
in changing the position of the tool. This tool-post 
can be readily applied to any lathe, by simply 
planing off the top of the slide upon the carnage 
and bolting the tool-post upon it by four bolts, as 
will be understood from the engravings. Instead 
of applying a tool-post to the top of the nut, when 
desired, the nut has a slot across the top, the same 
as the slide upon ordinary lathes, for the reception 
of a tool-post of the usual style; or an extra nut 
can be supplied, made in this way. The object of 


this extra nut is to permit the application of a vice- 
jaw to the top, when the lathe can be used asa 
milling machine. Instead of the vice, an angle- 
late can be substituted, to which work can be 
Balten and the lathe used as a horizontal boring 
machine, When desired, an emery grinder can also 
be used in place of the vice and angle- late, 
thus converting the lathe into a grinding mac ine. 
When used as a grinding machine, the lathe shears 
should be carefully protected from the emery. 
When desired, Dale wheels are used instead of 
handles for elevating and lowering the tool- post, 
while on larger lathes hand-wheels are substituted. 
From the description, it will be understood that all. 
the parts snbjected to wear are of steel, while those 
liable to be bruised are case-hardened. This tool- 
post is made by C. A. Lieb, of New York. 
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PROF. SCHUSTER ON SUNSPOTS. 


URING a lecture on “Solar Eclipses’? which 
he delivered last week in the lecture theatre 
of Owens College, Manchester, Professor Schuster 
referred at some length to sunspots. He stated 
that the discovery o 
first fruits of Galileo’s telescope, and from the time 
of Galileo’s up to the present they had remained a 
subject of coutroversy. They divided the camp of 
solar astronomers, for while some astronomers al- 
most worshipped them, giving them powers to curse 
and to bless, to others a sunspot was like a red rag 
to a bull. There were very few spots observed near 
the solar equator. The greater portion were found 
between 20 and 40 degrees, and they were never 
seen above the latitude of 50 degrees. The gigantic 
solar clouds which, like enormous geysers, burst 
through the solar envelope and were projected to 
an enormous distance, were intimately connected 
with sunspots. The flaming protuberances from 
the sun were generally about 10,000 miles long, and 
one had been observed 320,000 miles in length. In 
order that a body should be projected for that dis- 
tauce the velocity must have been 342 miles per 
second. It had been noticed that sunspots were at 
their maximum about every eleven years. We were 
now, after a protracted absence of sunspots, rapidly 
approaching the maximum, and should in all proba- 
bility have reached it in seven or eight months. 
They would then slowly decrease in number for 
about seven years, by which time hardly a sunspot 
would be soen. Afterwards they would begin to 
increase, and in about eleven years w ould again 
reach the maximum. The changes were not absolutely 
regular, for sometimes the maximum was reached 
in ten years instead of cleven, and might even be 
reached sooner. When there were many sunspots the 
daily movement of the magnetic needle from the 
north-west towards the west was much greater than 
when sunspots were few in number, and there were 
maguetic storms and aurore borcales, as had been 
the case recently. It had been calculated that if the 
sun were made of the hardest steel and thoroughly 
magnetised the distance between it and the earth 
was so great that it could not successfully affect 
our magnets. Under those circumstances the con- 
nection between the sun and the earth, whereby 
magnetic storms occurred immediately after sun- 
spots were seen, was one of the greatest scientific 
mysteries of this age, and at present we were abso- 
lutely unable to uccount for such phenomena. 


BRAIN -HEALTE. 


HE third lecture of the season, under the 
auspices of the Edinburgh Health Society, 

was delivered on Saturday evening, by Dr. J. Batty 
Tuke, F. R. C. P., F.R.S., whose subject was, The 
Establishment and Maintenance of Brain-Health.“ 
Dr. Tuke said he held it to be e well- ascertained 
physiological fact that the brain-cells were organs 
which could be acted on for good or for evil, and 
that they were directly subject to the laws of 
health. ‘Turning to the title of his lecture, Dr. 
Tuke remarked that it involved consideration of 
the most intricate and difficult social questions. 
It might be said in passing that, as a nation, we 
bad decided to adopt a system of education which 
was in itself the greatest brain tonic at our com- 
mand, a remedy which, if not altogether a specific, 
must strike deeply at one great cause of crime, 
misery, and degradation. Especially in our great 
cities there was a considerable class the members of 
which might be termed moral idiots. A child 
brought up, or rather dragged up, in a cellar, 
whose parents were thieves by profession ; whose 
companions were equally degraded ; who was sur- 
rouuded from his earliest days by scenes of 
debauchery and wickedness, must almost inevitably 
fail to develop a moral sense. Right was wrong 
to him, and wrong was right. Strictly speaking, 
this was his moral sense. Some of them 
might feel at times inclined to grumble at the ex- 
ense and working of the Education Act ; 
put the grumble would cease if they reflected 
that they, as a nation, were doing their very 
best to remove a serious opprobrium from 


society. The Compulsory Education Act was 
somnething like the Compulsory Vaccination 
Act. Society had determined, in the one 


case, to apply a preventive to the spread of a serious 
and dangerous bodily discase; and in the latter, to 
a grave and serious moral discuse. As a com- 
munity, they in Edinburgh might congratulate 
z themselves that they had done, and were doing, 
Wlhuch of, to clear the city of the noisome dens in 
In spenkingesi,iaum of society was born and bred. 
evil on the brain, Dr. a uac which act for good or 
over Which the individual had nd first to those 
secondly, to those over which everitrol; and, 
woman could exercise control. The influman and 
which the individual had no control were #nces over 
nected with his antecedents aud up-briiose con- 
man might be handicapped in life by the mmg. A 
or faults of his ancestors ; and, different fristakes 
racehorse, he had to carry weight in the rh the 
9 of 


such spots was one of the | Pe 


life according to his imperfections, not according to 
There was a pretty general con- 
sensus of opinion that consanguineous marriages 
were on the whole to be deprecated. If they taxed 
their memories, and tried to remember how many 
rfectly healthy families they had known— 
families without a history of consumption, gout, 
c.— 


his advantages. 


rheumatism, affections of the nervous system, 


he feared the number they could estimate would be 
very small ; and if they took into account the ten- 
dency of such diseases to become intensified in the 
children of cousins, he thought they would agree 
with him that consanguineous marnages involved 
a risk which it was not well to incur. Alluding 


next to a question which was often 
anxious 


ut him b 


marriage under such conditions, he expressed 


the opinion that there was not much more, if 
any, reason for avoiding a family in which there 
was a history of nervous instability than there 
avoiding families in which other 


was for 
forms of hereditary disease existed. Passin 
to consider the practical questions EREA 
with the rearing of the infant and child, 


he said every child's future history depended on 

j Much 
depended on the mother; if healthy, she should 
He had met 


the food it got and on its surroundings. 


suckle her child, but not for too long. 
with many cases in which the sole ascertainable 
cause of nervous symptoms in young children was 
their being too long suckled. 
herself must be well fed, and this brought him to 
the consideration of another question. In some 
respects he believed the food of the working-classes 
in Scotland was improved, partly because wages 
were higher, partly because in the new workmen’s 
houses the means of cooking were better, and 
partly because new articles of diet had been intro- 
uced into the market. 
it had become deteriorated in a very important 
item—porridge and milk—for which had been sub- 
stituted a much less nutritious, and in itself a 
somewhat deleterious, article of dict—tea and 
bread. The physiologist would tell them that 
porridge and milk was a ‘‘typical’’ food; that 
was, that it contained all the necessary constituents 
of food in the most perfect proportions. He had 
nothing to say agaiust the staff of life so long as it 


was sound in quality and well fired; except that it 


was not sucha typical food-stuff as oatmeal, and, 
weight for weight, did not possess as equal power 
of nutrition as porridge. It was the constant use 
of tea that he would most strongly deprecate. He 
hoped his teetotal friends would not be very angry 
with him if he said that it was quite open to argu- 
ment whether the teapot or the whisky-bottle 
exercised the more baneful effects on the public con- 
stitution. 
been fairly worked out. 
men, whether they worked in the workshop, in the 


oftice, or in the study, to feed themselves, their 


wives, and their children, at least once a day on the 


most perfect form of food which God had given 


them—porridge and milk. The next subject which 
naturally suggested itself as exercising an important 
influence on the child’s brain- cells was education. 
In Edinburgh philanthropy had taken the direction 
of providing institutions for the education of 
orphans and of the children of poor people — noble 
and great institutions which had doubtless effected 
much good where their function had been exercised 


for their proper objects. But it was more than 


doubtful whether they exercised a beneficial in- 
tluence, if they, in any instance, took a child from 
its home and the Board School. He held thata 
man must be very poor indced to be justified in 
giving up the care of his child, and that he who 
could maintain even a very moderately comfortable 
home outraged the laws of society and of health in 
debarring his child from its educational influence. To 
send a child away from the family influence into an 
atmosphere of necessarily strict discipline and 
routine should be the last resource of misfortune. 
The life of a child so placed was artificial, its in- 
dividuality was endangered, and its experience cir- 
cumscribed. With every respect for the manage- 
ment of these institutions, he would much rather 
see a child of his less well dressed, less well fed, 
living enrly into real life, his brain-cells absorbing 
real experience, and becoming educated by normal 
vicissitudes than see him the best boy in the best 
hospital. He was speaking as a physician aud a 
physiologist when he advised them to avoid 
the temptation, should it be presented to 
them, of sending their children to any insti- 
tution when, by any sacrifice, they could keep 
them athome. Ofcourse, a child had to encounter 
greater dangers at home than when shut up in a 
monastic institution. They were overworked, and 
overworked themselves, at school. One of the 
great causes of overstrain in early youth was the 
vicious system of offering prizes for competition. It 
deflected the mind of the child from the main aim 
and object of its study, und often defeuted the 


rents, whether it was advisable to allow 
their children to marry into families in which 
nervous disease was known to exist, he remarked 
that, of course, as an abstract proposition, there 
was but one answer to the qucstion—thut it was 
not advisable; but while he did not advocate 


But the mother 


But he also believed that 


He did not think the question had ever 
He advised all working 


object which it was hoped to obtuin. The youthful 
mind must not be pressed too far in the direction of 
abstract facts and theories. Our whole educational 
system was running somewhat wild in this direc- 
tion, and the child's brain did not get time to 
assimilate the food it got. A sort of brain dyspepsia 
or indigestion sct in. His experience might be 
exceptional, but it tended towards the opinion that 
the rising generation was not so well acquainted 
with the standard literature of our own country as 
boys and girls were twenty-five or thirty years ago. 
He dared say its knowledge of the hard facts of 
history was more exact, the rules of arithmetic 
might be more thoroughly understood, but he 
doubted very much whether Robinson Crusoe, 
the poems of Burns, the on bee Progress,” Sir 
Walter Scott’s glorious novels in prose and verse, 
Prescott’s Conquest of Mexico and Peru,” and 
such like educational influences were as much at 
work as they used to be. Careful reading of such 
standard books helped the boy's and girl's 
brain to assimilate the tougher food it re- 
ceived at school, and introduced a digestive 
power which helped to diffuse the aliment through- 
out the whole mental system. Having pointed 
out the necessity of teachers knowing how to ad- 
minister intellectual aliment carefully and thought- 
fully, and how bruin health suffered nowadays, if 
there was truth in the statement that the pupil was 
being made for the school, nut the school for the 

upil, Dr. Tuke remarked that a great deal had 
heck said and written of late about the overworking 
of girls and young women in schools and colleges, 
ant h his friend, Dr. Clouston, had come forward as 
the champion of health and ignorance for women. 
He could not help nee that Dr. Clouston had 
overstated the position of matters; that he had 
based his opinions more on the observation of 
isolated cases than on the general condition of 
highly-educated women ; that he had mistaken the 
wail of the one for the murmur of the many. No 
doubt, a certain number of young women suffered 
and broke down whilst studying, but this did not 
necessarily imply that study was the cause of the 
breakdown. Idleness aud ignorance were much 
more prolific causes of disease amongst women 
than overwork. They were the main producers of 
hysteria, and all sorts of vapourish complaints, of 
many ills and evils, and of inanity, if not of in- 
sanity. As a matter of fact, it was not an easy 
thing to overtask the energics of the brain by work. 
It was not work, but worry, that killed the brain. 
The latter, he feared, must be ever with us all. 
The most highly educated and hard-working women 
whom he had the honour of knowing were eml- 
nently healthy. Perhaps this might be the 
“ survival of the fittest”; but even granting 
that it was so, the more women worked the 
more fit women they would have. But breakdown 
from overstruin did occasionally take place, and the 
tirst really important symptom was sleeplessness ; 
when that set in there was cause for alum. Loss 
of sleep was brought about thus :—When the brain 
was being actively exercised, there was an increase 
of blood in its vessels—this was spoken of us func- 
tional hyperwmia.’”’ If they continued the exercise 
of the bruin powers too long, there was a tendency 
for the blood to remain in too great quantity from 
the cells becoming exhausted aud not being able to 
control the vessels. In sleep the amount of blood 
was diminished, and sleep could not be procured if 
this functional hyperæmia persisted. In the absence 
of sleep, the cells could not recover themselves, and 
their activity became impaired. Headache, loss of 
appetite, and general listlessness followed; then 
changes in the character of the blood, and the 
trains of symptoms so ably described by Dr. 
Clouston. As soon as a child or young person 
developed continuous headache, work should be 
discontinued at once. In conclusion, Dr. Tuke 
remarked that most men working in the same 
department of medicine as he did recoguised that 
if there was a hope of diminishing the amount of 
brain-disease, it was to be effected by preventive 
medicine, and he had therefore directed their 
attention more especially to the transgressions of 
the father than to those of the son. 


A NEW CLASS OF ENGINES. 


N beam-engines, such as are now used as steam 
motors, and for diving pumps and blowing 
machines, the active or passive substance generally 
moves in closed cylinders with ‘pistons moving to 
and fro. Prof. Wellner, of Brünn (whose steam 
wheels“ were described a short time ago), has lately 
shown that various beam-engines may without 
difficulty be made, in which the fluid acts in open 
vessels by its weight or upward thrust, and, in some 
cases, they may be advantageous. A first grou 
described consist of direct-acting beam-engines wit 
water power. An oscillating beam, e.g., has at one 
end a scoop to hold water, at the other a weight 
balancing half that of the water. The scoop, 
raised to its highest point, receives water through a 
pipe, entering a sunk part in its bottom from an 
reservoir, a valve being automatically opened when 
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this flow is required. The excess of water sends 
that end of the beam down, and the scoop empties 
itself below (the valve having closed meanwhile) ; 
then it is brought back by the weight to be filled 
again, and so on. The oscillatory motion may be 
converted into rotatory in the usual way. This 
beam-engine may be made double. Again, direct- 
acting beam-engines for raising water are described. 
Here oscillatory motion is imparted froma driving 
shaft to a beam weighted at one end and having at 
the other a vessel with valve which alternately dips 
into and fills with water at the lowest point of its 
course, and delivers the water at its highest point 
into a trough. Another group consists of direct- 
acting beam blowing engines. In one of these, e.g. 

a couple of one-armed levers are worked up and 
down on terminal pivots, one on either side of a 
wind-chest in water. By this motion, a vessel like 
an inverted scoop, to which they are attached is 
alternately raised and depressed in water, from 
which it partly emerges at the top, and exchanges 
its water for air. A valve atthe top of the scoop 
closes on commencement of the descent and the 
imprisoned air is carried down and forced into the 
wind-chest. Other varieties of these machines are 
indicated. 


A GOOD PHOTOGRAPHIC VARNISH.* 


HELLAC in one of its many shapes forms in 
this case, as in most others, the foundation 
upon which the varnish is built; and, indeed, we 
may say at the outset that a plain solution of shel- 
lac makes one most excellent in quality. Shellac, 
under its various names indicative of its colour, is 
really only another form of the so-called seed lac, 
and also of stick lac, some reci giving most 
absurd instructions as to the proportion of the 
various forms of reain to be used. Stick lac is sim- 
ply the twig encrusted by the lac insect with the 
the peculiar substance it produces. Seed lac is the 
incrustation removed, in which state it presents the 
appearance of small seed ; and shellac is the purified 
seed lac melted, strained, and placed on large cylin- 
ders or slabs to harden, from which „the resin is 
chippa or shelled off as ‘‘shell-lac.”? 

Shellac is found in commerce of an infinite variety 
of shades of brown, from the pale orange, as it 
is termed, to the decp garnet or ruby colour, which 
is useless for our present purpose. Such shellac dis- 
solved in spirit would give a solution that could not 
be decolorised in any practical manner—at any rate 
by the working photographer. For our purpose 
very finest ‘‘pale orange” shellac procurable should 
be purchased, and when varnish is likely to be made 
in quantity the samples must be first obtained so as 
to enable the stock to be purchased where the palest 
sample came from. Those who have not before 
paid any attention to the matter will be rised 
to discover how varied in colour even high-priced 
shellac will bo found. Another consideration, 
which will scarcely need to be pointed out in the 
selection of shellac, is to see that the pieces are as 
clean looking as possible. In this respect also great 
differences will be found. 

A solution of such a shellacin methylated spirit 
forms the basis of our varnish, and a simple i 
so made will answer for all rough work ; but where 
delicate results are wanted it must be er in 
colour, and for this purpose we use bleached 
shellac.” Bleached shellac dissolved in spirit also 
makes an excellent varnish ; but it is not nearly so 
hard and tenacious as that from tho orange shellac. 
A good strong coating of it is readily scratched by 
the finger-nail—a contretemps so likely to occur in 
printing that such a varnish cannot be recom- 
mended. White shellac is made by dissolving 
ordinary shellac in caustic alkali, and then treating 
the solution with chlorine, which at one and the 
same time decolorises and precipitates it. This pro- 
cess, though it produces a pale resin of great value 
for many economical puposes, causes the resin to 
lose many of those properties that specially fit 
orange lac for use in photographic varnish. One of 
the peculiarities of white lac varnish is the 
frequency with which it dries into a multitude of 
fine ridges, which no rocking of the plate to an fro 
during draining and drying will prevent. But for 
paleness of colour in the coating obtained from it 
nothing can be better; and in a mixture of the two 
resins—that is, the bleached and the unbleached— 
the be EEE qualities of either seem either 
covered or greatly minimised. This mixture in 
suitable proportions constitutes the chief part of the 
varnish we recommend. 

Experimenters with bleached,“ or, as it is often 
called, white lac,“ must know that unless it be 
properly stored it cea loses its solubility in 
spirit of wine; and we know of many cascs of fail- 
ure in varnish-making caused through the purchaser 
being supplied with a sample that become 
insoluble. Of course this would not be likely to 
occur in a place where the lac was in at 
demand ; but many of our readers live in places 
where photographic—indeed, any rare—chemicals 
are most difficult to get, and when obtainable are 
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not always in good condition. However, in the 
case of white lac, where the experimenter is 
ignorant of the appearance it should present, he can 
easily test a smali quantity if he have any doubt in 
the matter. It should be crushed or pounded into 
small pieces before adding to the spirt, as even in 
the best samples a large proportion entirely insolu- 
ble always exists, and a cleur solution must not be 
expected. Its solubility or the reverse is soon dis- 
covered by noticing whether the small particles 
begin to disintegrate, as it were, or retain their 
sharp outlines. 

A good indication of insolubility is the outer layer 
of the round pieces or sticks turning semi-trans- 
parent. The plan usually adopted to prevent this 
change taking place is to keep the bleached lac in 
the dark and covered with water, when, if it 
remain so covered, it will retain its solubility in 
spirit for a lengthened period. 

The third and last ingredient in this varnish is 
“‘sandarac gum.” It is well know by varnish 
makers that, when gums and resins are mixed and 
and ‘‘blended’’ solution, the character of this 
solution or varnish is not by any means of necessity 
an average of the characters of the taken 
separately, and such is the case with sandarac. 
This gum taken by itself gives a varnish that is 
quite useless from its brittleness, but when added to 
a shellac varnish it confers a portion of its own 
quality of brightness of surface, which it possesses 
in a high degree, but does not, in moderate quantity, 
tend to make it ‘‘ rotten.” 

The formula for a varnish devised on the princi- 
ples above enunciated is as follows: 


Palest orange shellac ..... 23? ounces. 
Bleached lac...... rere 5 

Gum sandar acc. š 
Methylated spirit . . 1 quart. 


Bruise the bleached lac till reduced to small pieces. 
Powder the sandarac, and then add the whole to 
the spirit, putting in a few small pieces of glass to 
prevent the shellac caking at the bottom of the jar; 
stir or well shake the whole from time to time, till 
it is evident that solution is complete. All that is 
then necessary is to set aside to clear, pour off the 
clear, supernatant fluid, and filter the rest. It is best 
to ee a month or two for subsidence, for the 
insoluble part occupies so large a space that much 
-waste through evaporation, &c., y caused if an 
unnecessarily large quantity be passed through the 
filter. We may say we have seen many thousands 
of negatives covered with a varnish prepared by 
this formula—both collodion and gelatine—and 
have not seen a single one that has given way in 
the slightest degree ; hence we feel that the above 
may 5 as a standard and reliable 
ormula. 


DYNAMO ELECTRIC MACHINERY. 


N Monday night Professor Silvanus P. Thomp- 
son, D.Sc., delivered the first of the course of 
three Cantor lectures for the Session 1882-83 on 
dynamo-electric machinery in the hall of the Society 
of Arts. Professor Thompson said that the name 


varnish | dynamo: electric machine was first applied by Dr. 


Werner Siemens in a communication made in 
January, 1867, to the Berlin Academy. He there 
described a machine for generating electric currents 
by the application of mechanical power, the currents 
being induced in the coils on rotating an armature 
by the action of electro-magnets which were them- 
selves excited by the currents so generated. Since 
the great development of electric lighting it had 
been found convenient to use the generating 
machines in certain combinations in which the self- 
existing principle was abandoned. The main 
principle of the dynamo-electric machine was due 
to Faraday, who, by moving conductors across a 
magnetic Red, ca used currents to be excited with 
those conductors. As the term was now applied, 
dynamo-electric machines were machines for con- 
verting energy in the form of mechanical power into 
energy in the form of electric currents by the opera- 
tion of setting conductors in the form of coils of 
copper wire to rotate in a magnetic field. The 
machines might be divided into three classes. The 
first was that in which the rotation of the coils took 
place in a uniform field of force upon an axis in 
the plane of the coil or one parallel to such axis. 
The second consisted of machines in which there 
was the translation of the coils to different parts of 
a field of unequal strength or opposite sign. The 
third class, which had not yet come into practical 
use, was where the rotation of the conductor was 
accompanied by an endless increase in the lines of 
force cut, this being effected by one part of the 
conductor sliding on or round a magnet. If he 
were asked what dynamo-electric machine was the 
best he would say that none was theoretically 
perfect, one might be better for one class of work 
and another for a different description. This, how- 
ever, he might say, that everything was in favour 
of big machines. The lecture was illustrated by 
dingrams and by experiments. The subject of the 
succeeding lectures is to be the dynamo in practice 
and the dynamo as a motor. 
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THE STRENGTH OF BOILER FLUES. 


A’ a meeting of the Society of Engineers, held 
on Monday, December 4th, in the Society’s 


Hall, Victoria-street, Westminster, Mr. Jabez 
Church, in the chair, a paper was read by Nr. 
W. Martin on the “Strength of Boiler Flues.” 


In the construction of steam-boilers, more than in 
ordinary engineering matters, itis of special im- 
portance, both to the engineer and the public, thut 
the principles involved should be clearly established, 
since cases of failure produce such disastrous 
results, which, now that steam-power is so 
universally used, may affect the safety of the pub- 
lic at large. In most cases, where a boiler fails 
simply from inherent weakness, it is usually from 
the collapse of its flue, since the flue of a Cornish 
or Lancashire boiler is, unless specially strengthened, 
the weakest part of the boiler. Besides being 
essentially weaker, the flue is the part which, more 
than any other, is injuriously affected by fuulty 
construction. This, in conjunction with the con- 
sideration that, unless dangerous or almost 
collapsing pressures are applied, it is extremely 
difficult to discover their weakness by testing, makes 
the construction of boiler flues a matter of par- 
ticular importance. Notwithstanding the interest- 
ing character of the problem, and its importance, 
however, the experimental data upon which our 
knowledge rests are insufficient and unsatisfactory. 
The only systematic series of experiments which 
have been made at all, were made by Sir Wiliam 
Fairbairn 24 years ago, and the formula deduced by 
him from these experiments is still the one in use 
by engineers. The reliability of this formula is not, 
however, beyond question, and its application to 
different cases can be made to produce somewhat 
anomalous results. It cannot be denied that the 
results obtained by Sir William Fairbairn, con- 
sidered with regard to the ignorance upon the 
subject prevailing at the time, were of the highcst 
importance; and thcy immediately suggested sim- 
ple methods of effectively strengthening flues, both 
old and new. Nevertheless, the experimental tubes 
used were very unlike actual flues in construction ; 
they were very small, and were submitted to 
pressure in a totally different way from that in 
which flues undergo steam; and since, moreover, 
almost all the comparable experiments were with 
tubes of the same thickness, it is evident that the 
result deduced from them cannot be regarded as 
final. It is much to be desired that this subject 
could receive a newexperimental investigation, and 
in such a case, the experiment should be with 
objects corresponding in oer and conditions of 
1 though not necessarily in size, to actual 
ues. 


SOME CONSTITUENTS OF THE ATMO- 


SPHERE AT GREAT HEIGHTS. 


URING a recent stay for a month on the sum- 
D mit of the Pic du Midi (which is about 9,000 
feet above the sea-level), MM. Muntz and Aubin 
examined the air and aqueous matters repeatedly, 
with reference to the presence of ammonia and to 
atmospheric nitrification. The ammonia of the air 
seemed to be in much the same proportion as that 
found in tho air on low ground; but that of tho 
ruin-water, snow, and fog was considerably less 
than on low ground, for which various reasous are 
adduced,—the greater rarefaction of the air tra- 
versed, absenco of nitrate of ammonia, dryness of 
snow preventing condensation of ammonia, fogs 
being formed where found, without descent, Kc. 
In all the observations of rain, fog, and snow, for 
nitrates, an almost complete absence of these lattcr 
was ascertained. In this connexion the authors 
had an examination made of the record of thunder- 
storms kept at the observatory (nitrates being 
formed in the air by electrical action). Of the 184 
thunderstorms observed from 1873 to 1882, only 23 
had been produced at a height above 7,700 (where 
the original station of Plantade is situated) ; in the 
latter the: sunaiilt of the Pic was surrounded by 
clouds whence the discharges came. It may be 
said in general, that in the Pyrenean region the 
violent electric phenomena of thunderstorms never 
exceed a height of 10,000ft. (3,000 metres), and 
that, consequently, the formation of nitrates under 
the influence of emay is below this limit. At- 
mospheric nitrification seems to be chiefly produced 
in the zone between the sea-level and the mean 
height of clouds. This absence of finc powders of 
nitrates, the authors also remark, certainly contri- 
butes to the remarkable transparence of the air in 
high regions, and shows that the plants on high 
mountains and the soil they have formed can only 
obtain their nitrogenised matter from the ammonia 
of the air. 


Tne Gold Medal, Paris, 1879; the first 
order of merit, Sydney and Melbourne exhibitions, 
1879 and 1881; and the gold medal at Adelaide in 
1882, have been saaided to the Trypograph 
(Zuccato’s patent). 
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SCIENTIFIC NEWS. 


— = 


1 grent comet, according to the latest news, 
was first seen in Auckland on Sept. 3—not, 
it appears, by an astronomer. A number of 
observations have been made with the great 26in. 
rofractor at Washington. On Nov. 6, three 
nuclei were visible, shining with a much stronger 
light than the coma in which they were 
enveloped. 


_ The solar eclipse of May 6, next year, will, it 
is known, be exceptional in the time of its dura- 
tion (nearly six minutes), and it is also exceptional 
in the fact that the line of totality includes so 
little standing room on terra firma. Tho French 
are already moving in the matter, for a report 
has been made to the Bureau des Longitudes, 
pointing out what arrangements should be made. 
Only two small islands are available. Flint 
Island (long. 151° 48’ W., lat. 11° 30“ S.) and 
Caroline Island (150° 6 W., 9° 50’ S.), where the 
duration is respectively 5m. 33s., and 6m. 20s. 
The French propose to occupy both those 
stations in the hope of being able to establish the 
existence of Lovorrier's ‘‘ hypothetical planets,” 
which his analysis indicated as being within the 
orbit of Mercury. 


Russia took no part in the transit of Venus 
expeditions, M. Struve thinking that, as experi- 
ence since 1874 has proved, there is no prospect 
whatever of obtaining by that means a geome- 
trical determination of the parallax of the sun, 
even with combined international efforts, such 
efforts as are made by other nations will bo 
sufficient without support from Russia. There 
are other methods which he believes to give more 
accurate results (¢.g., that suggested by Mr. Gill) 
which can be repeatedly made without costly 
expeditions. 

Prof. Challis, Plumian professor of astronomy 
at Cambridge, dicd on Sunday last, in his 83rd 
year. The Rev. James Challis, M.A., F.R.S., 
was a senior wrangler and first Smith’s prizeman, 
and was elected to the professorship in 1836, in 
succession to the ex-Astronomer Royal. 


The death is announced of Mr. Andrew 
Pritchard, F. R. S. E., at the age of 78. Many 
years ago he turned his attention to the micro- 
scope, and did much to improve that instrument, 
while more than half a century back he com- 
menced to publish works in connection with it, 
his “ History of Infusoria ” being that by which 
he will be best remembered. 

A committce has been appointed to raise funds 
for a memorial to the late Rev. Dr. Robinson, 
which is to take the form of an equatorial 
refractor for Armagh observatory, where the 
late astronomer spent fifty-cight years of his life. 
Subscriptions will be received by Dr. J. L. E. 
Dreyer, Observatory, Armagh. 


A memorial of Professor Jevons is also sug- 
gested, in the shape of a Professorship of Political 
Economy at Victoria University, Manchester. 


The Christmas Lectures at the Royal Institu- 
tion will be given by Professor T'yndall, on 
„Light and the Eye.” 


In connection with Owens College, it has been 
determined to raise a sum of £50,000 for the 
erection of a series of museums, whieh will be 
open to the public three days a weck, the collec- 
tions being held in trust for the public. At 
the meeting under the presidency of the Mayor 
of Manchester, subscriptions amounting to 
£19,000 were announced, fourteen being of 
£1,000 each. 


Dr. Burdon-Sanderson, lately Professor of 
Physiology in University College, has been ap- 
pointed to the new Waynflete Professorship of 
Physiology ut Oxford. 

The New Law Courts are to be permanently 
illuminated by the electric light, Swan incan- 
descent lamps being chosen. Some of the stand- 
ards will have as many as sixteen 40-candle 
lamps. The machinery will be located in the 
crypt beneath the great hall. Forthe temporary 
lighting on Monday, Messrs. Crompton employed 
a 60h. p. engine on hastily arranged foundations, 
and several Crompton arc lamps were used. 
Upwards of four miles of main wires have been 
laid in. i 

The Volta prize of 50,000 francs, offered by 
the French Government in 1887 will be awarded 
tothe author of the discovery which shall be 
adjudged to have best increased the facility of 


applying electricity as a source of light, heat, 
power, chemical action, or as a transmitter of 
messages ; or in the treatment of disease. June 
30, 1887, isthe last day for receiving claims, and 
the prize is open to the savants of all nations. 


Another trial with oil has been made at 
Aberdeen harbour, at a time when the waves 
were dashing over the pier. In twenty minutes 
280 gallons of seal-oil were pumped into the 
water, and the breakers were W to tumbling 
waves. 


The observatory on the summit of the Pic du 
Midi, in the Pyrenees, due to the initiative of 
General de Nansouty, became, in September, 
the property of the State, a sum of 80,000 francs 
having been voted for the purchase. It is to be 
devoted chiefly to meteorological observations ; 
but there are obvious advantages in the position 
for astronomical and physical observations also, 
and these will not be neglected. Admiral Mou- 
chez, of the Paris Observatory, has lately sent 
two of his astronomers to the Pic. General de 
Nansouty is appointed honorary director of the 
observatory, and M. Vaussenat (his colleague 
hitherto) offective director for five years. 


To illustrate, in a lecture, the direct combina- 
tion of elements, or the properties of sulphur, it 
is common to make this substance unite with 
copper-foil or fine iron-filings. A much more 
brilliant and truly surprising experiment may be 
performed (according to Herr Schwarz) with an 
intimate mixture of fine dust and sulphur. The 
siftud dust having been intimately, but cautiously, 
mixed with powdered sulphur or washed flowers 
of sulphur (about two parts of zinc to one of 
sulphur), the mixture is easily ignited with a 
match, and burns like gunpowder, with a bright, 
greenish flame, the greater part diffusing as a 
cloud in the air. The ignition can also be readily 
effected with the induction spark. Incandescent 
platinum wire is not so good, as on contact with 
the powder some of the current is drawn off. 
Further, the zinc-sulphur powder may be par- 
tially inflamed by a powerful blow with a hammer 
(it should be first firmly compressed). Mechanical 
effects (shooting) may also be got from the powder, 
about two grammes of it being equivalent to half 
a gramme of ordinary gunpowder. A varicty of 
interesting experiments, to which Herr Schwarz 
was lcd by his discovery, are described in the 
reports of the Berlin Chemical Society. 


In connection with the recent discussions on 
solar energy, it has been lately noted by M. Rey 
de Morande, in the Paris Academy, that fossil 
botany has given a new extension to Laplace’s 
hypothesis of a gradual contraction of the sun. 
The extensive coal-beds found in Polar regions 
appear to show that these lutter, at one time, re- 
ceived nearly as much of the solar light and heat 
as equatorial regions. So Jong as the sun was of 
such a diameter as to heat and light the two poles, 
there was great uniformity in our planct's vego- 
tation, but about the Cenomanian epoch (i.e., 
the Cretaceous) this state of things ceases rather 
rapidly. Plants with caducous leaves appear first 
in northern regions, and gradually spread south- 
wards, confining arborescent ferns and other 
primitive plants to an ever-narrowing equatorial 
zone. In the Polar regions, moreover, vegeta- 
tion disappears. These facts, according to the 
author (following Dr. Blandet), are explained by 
the gradual contraction of the sun, but remain 
inexplicable by the sunple hypothesis of a gradual 
cooling of the earth. 


The fatty tissuo of adults differs considerably 
(it has been recently shown by Herr Langer) 
from that of children. The former is clear yellow, 
sometimes slightly brown ; it is soft, and a section 
of the fatty tissue presents small oily drops. ‘The 
microscope reveals only in a few cells needles of 
crystallised fat. In the child, on the other hand, 
the fatty tissue is firmer, greyish white, and 
easily divides into grumes or lumps, like those of 
wax boiled in water. There are numerous crystals 
of fatty matter in the cells. The fat of the child 
contains more of glvcerides of palmitic and stearic 
acid than that of the adult, and less of those of 
oleic acid. It has also much moro of the vola- 
tile acids, butyric and caproic, than the fat of 
adults. 


The Kunstgewerhevercin of Halle has lately 
offered onc prize of £15, and five others £5 cach, 
for the best arrangements in furnishing an ordi- 
nary parlour (the articles being indicated). The 
date specified is Jan. 15, 1583. 

A curious observation by Leonardo da Vinci 


has been communicated to La Nature by M. de 
Rochas. It is found in one of his MSS. in the 
library of the institute. If yon give a nail,” 
he says, a great many blows with a hammer to 
drive it into a board, this will be long and 
difficult; and if you attach the nail to the 
hammer with wax, you may drive it wholly into 
the board at one blow equal to the others.” On 
reflection this will be seen (says M. de Rochas) to 
be due to the fact that when the nail is attached to 
the hammer it is already animated with a velocity 
equal to that of the hammer when it comes into 
contact with the board; whereas, when it is 
struck there is a double loss of kinetic energy in 
the shock: at its head and at ita point. 

Ether or rhigolene spray, has been strongly 
recommended by Dr. Me Colganan (U. S.) as an 
immediate cure for (principally facial) neuralgia. 
Since curing himself, he has had occasion to test 
its efficioncy in about twenty cases, and the result 
was invariably a most gratifying success. In 
many cases a pormanent cure was effected. He 
supposes a complete change to take place in the 
nutrition of tho affected nerve, in consequence of 
the intense cold acting as a revulsive. 


Whon fire breaks out in a store of inflammable 
liquids there is usually very great loss. With a 
view to lessening this, an Italian Professor has 
devised an arrangement which he has shown in 
model at the regional Exhibition of Biela. Tho 
barrels of inflammable liquid are placed on a bed 
of pebbles or sand, The floor is pierced with 
holes, which open into reservoirs communicating 
through tubes with the outer air. ‘The liquids 
from the burst barrels flow among the ee 
and are extinguished, the necessary air failing. 
Then they flow into the reservoirs, whence they 
are recovered afterwards. In the experiments 
made at Biela it was shown that the reservoirs 
contained 95 por cent. of the liquid used. The 
thing is to be tried on a larger scale. 


We learn from Dingler's Journal that Herr von 
Lüde has been seeking to lubricate the slide-valve 
lap, especially in locomotives, with water. At 
first he obtained the water by condensation of 
steam in a small thin-walled cylinder above or 
below tho slide-valve, fitted with the necessary 
pipe connections. In this case, however, the 
heat of vaporisation of the condensed steam was 
uselersly lost, and no lubrication took place when 
the engine was working without steam, as in 
running down inclines. According to his last 
patent, the lubricating water is brought direct 
from the boiler. At either end of the slide’s 
course, water is forced into the grooves by steam- 
pressure. For details, we must refer to the 
original. 

The German merchant service, in the begin- 
ning of January, 1881, consisted of 4,660 sea- 
going vessels, with a total registered tonnage of 
1,181,525. The sailing vessels numbercd 4,246, 
and the steamers 414; 119 sailing ships and 397 
steamers were of iron, while 4,127 suling ships 
and 17 steamers were of wood. The personnel 
numbered 39,660 men. The entire merchant ay 
was distributed among 268 home ports; of whic 
6l wero on the Baltic, and 207 on the German 
Ocean. l 

Mr. Edison, we observe, has published a little 
book entitled How to Succeed.” He insists, 
among other things (in order to successful in- 
vention), on a natural taste for mechanical pur- 
suits, a good constitution, and power of working 
long hours at a stretch, continuity of thought, 
and, above all, patience. While he considers 
neither a mathematical nor a collegiate education 
essential, Mr. Edison hasa high opinion of the 
technical schools; the Troy Polytechnical School, 
he thinks, turns out the best men (in America). 
The would-be inventor (who should confine his 
attention to one subject) “can take kold of almost 
anything; the steam-cngine, for instance. Pro- 
bably a million men have already worked at it. 
That would not deter me in the least; because that 
which is known to what is possible to be known, 
stands, we will say, as one to ten millions. The 
best method of doing almost anything you can 
mention in mechanics has not yet been found out. 
We have not got the most perfect sewing- 
machine. Fifty years hence the sowing-machine 
we have now will be laughed at. The mind of 
man is so almost infinite that the field is un- 
limited. But the only proper way is to take up 
ono branch; make yourself a specialist.” 

. Oꝙ⁊ — E 
Messrs. T. ann S. W. Currniss, of Leeds, ha ve 


just been awarded a bronze medal by the jurors of 
the Bradford Exhibition for their exhibit there. 


Dec. 8, 1882. 


LETTERS TO THE EDITOR. 


— —— 
[ We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 


All communications should be addressed to the EDITOR of 
we ExdlLisn Mecuanic, 31, Tuvistock-street, Covent-garden, 
. C. 


All Cheques and Fost-office Orders to be made payable to 
J. Passmore EDWARDS. 

„ In order to facilitate reference, Correspondents, when 
speaking of aay letter previously inserted, will oblige by 
anentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
kave seme particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Jlontaigne’s Asvays, 


— — 


DIAMETER OF THE SUN’S FOCAL 
IMAGE IN A TELESCOPE — RAIN- 
GAUGE—FOCAL IMAGES OF STARS 
— PILGRIM SIGNS — SUNSPOTTERY 
ENCORE — JUPITER—REFLECTORS v. 
REFRACTORS — MICROMETER FOR 
SUNSPOTS —LUNAR PHOTOGRAPHY 
—ANCIENT ASTRONOMY AND ARABIC 
STAR NAMES — SUNDIAL — THE 
GREAT COMET. 


[20800.]—In reply to query 48674 (p. 282), I 
may tell Lens that if we assume the Sun’s 
diameter to be exactly 32’, then will its image in 
the focus of a telescope of 50in. focal length measure 
0°46542in. in diameter. With a 42in. object-glass, 
this diameter would be reduced to 0°39095in. ; with 
a GUm. objective, it would be 0°55850in. across; 
and with an object-glass of 70in. in focal length, 
its diametrical measurement would be 065 159in. 
It must be evident that the image of any body sub- 
tending an angle of 16’ would measure 0°2327lin. 
across with a 50in. objective — and so on. If 
“ Lens” wishes to know how these results are 
arrived at, I may say, briefly, that if we treat the 
Solar diameter as the chord of an arc, and remember 
that the chord of any arc = 2 sin. } that arc, he 
will see that he has ouly to multiply the sin. of half 
the arc (i.e., in this case 16) by the focal length of 
the telescope, to get the semidiumeter of the pro- 
jected Solar image in decimals of an inch. he 
understands the very rudiments of Trigonometry, 
he will see at once how and why this is. If he does 
not, he must take my figures on trust. 

As M. M. I. Sc. S. (query 48683, p. 282), pro- 
poses to graduate his rain- measure by weight, the 
following considerations may help him. By 5 Geo. 
IV., c. 74, an imperial cubic inch of distilled water 
ata temperature of 62° Fahr., and with the baro- 
meter at 30in., is defined as weighing 252°458 im- 
Perial troy grains. Now, when an inch of rain has 
tallen in my querist’s gauge, it must contain 81 
cubic inches of water, and hence 252°458 x 81 

= 20449-0038) imperial troy grains. But 437:5 of 
such grains = loz. avoirdupois. Hence, by dividing 
2019˙098 by 437:5, we get finally 46°70480z. 
avoirdupois as the weight of lin. of rain in a 
gauge whose mouth measures gin. square. Quite 
obviously 0-Olin. in such a gauge must weigh 
0°46704802. avoirdupois. 

“R. K. P.” (query 48686, p. 282) may rest 
assured that no proper definition of a star can 
be obtained unless it is viewed with a power suf- 
ficiently high to exhibit it as a sensible though very 
minute disc. The bright star a low power gives 
would be a very puzzling object to bisect with a 
wire in any astronomical measurements. The ‘one 
or two encircling rings“ of which your corre- 
spondent speaks, are kuown as diffraction rings, 
aud have their origin in the very nature of light 
itself. The better the object-glass, the finer and 
more hair-like these rings, but they zust be there. 
“ R. K. P.” should search your back volumes for 
a whole mass of information on this subject. 

The Pilgrim’s Sigus (concerning which Mr. Hale 
puts query 48699, r 282) were leaden figures worn 
as brooches or medals, in this country, chiefly if not 
solely, by those who had made a pilgrimage to the 
Shrine of St. Thomas a Beckett at Canterbury. 
Sometimes they took the form of a full-length 
fiture of the Saint himself; at others of medallions 
with his head in the middle, aud a legend round 
it—anud so on. The square handle’? which 
puzzles Mr. Hale is certainly the upper part of the 
pin by which the sign was stuck on to the breast 
or cap of its bearer. Their primary object was to 
show that those who wore them had personally 
performed a pilgrimage to St. Thomas’s Shrine; 
but uaturally in so ignoraut and superstitious an 
age they were also regarded as charms or amulets. 
Assuming, though, that Mr. Hale’s date is correct, 
his sign must have been cbevul with Ethelred the 
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Unready ; and hence can obviously have had no 
reference to the Shrine of the Canterbury Martyr. 
I must, however, add that the earliest recognised 
examples of these leaden signs only date from the 
end of the 12th century, so that it seems not im- 
eosin that his may be a forgery. There wasa 

int’s shrine at Ely at the beginning of the lith 
century, but I positively have forgotten whose 
now. All the signs I have ever heard of have been 
found in the Thames. Any respectable dealer in 
Antiquities would tell Mr. H. what his specimen is 
worth. I should question if it would fetch much, 
as the alleged date on it makes me mistrust it. 

I do not know how many of my brother-readers 
saw the Standard newspaper for Tuesday, Novem- 
ber 2lst; but such as did not, I would earnestly 
urge to obtain a copy of it, if still procurable, and 
read a really admirable article on the connection 
of Astronomy with Meteorology. Written, quite 
obviously, by someone who is thoroughly behind 
the scenes, its references to a certain notorious 
Ring of Quacks are quite unmistakable ; and 
hence it is not very wonderful that an appearance 
should have been put in two days later by a Pro- 
fessor Archibald on behalf of some of the galled 
jades whose withers have been so severely wrung. 

t may be, of course, that not to know Mr. Archi- 
bald is to be oneself unknown“; but at the risk 
of inclusion in this category, I must confess that I 
never heard of his existence before I saw his name 
appended to the letter of which I am about to 
speak. Having now made his (literary) acquaint- 
ance, I can only suppose that either he is credulous to 
ty, or that his object in writing is“ seriously 
to mislead the non-scientific public as to the pre- 
sent state of astronomy and meteorology.” Utrum 
horum mavis accipe. In commenting on the lead- 
ing article which inflicted such a severe blow upon 
his friends, Professor Archibald writes thus :— 
“Your writer further proceeds to say that among 
the best-instructed astronomers it is now con- 
sidered questionable whether there is any real 
correspondence between the two sets of pheno- 
mena. This statement must be taken cum grano salts, 
unless your writer can prove that the gentlemen iu 
the following list, which gives off-hand the leading 
writers and upholders of u connection between sun- 
spots and meteorology, are not entitled to be con- 
sidered some of the best-instructed astronomers and 
physicists, but come under the category of ‘ quacks 
who hover on the outskirts of the scientific world.“ 
To the letter from which I have extracted these 
words isappended the following list of names, to 
which I beg the most careful attention of every 
reader of these lines. I do so, because if Mr. Archi- 
bald really does quote them in the bona-fide belief 
that they are those of men who believe in sun- 
spottery, I would rather not express my opinion 
either of his child-like faith, or of his right to at- 
tempt to instruct the public. If, on the other hand, 
the whole letter is intended to throw dust in the 
eyes of non-scientific readers, I need say nothing 
more either. List of gentlemen who uphold a 
connection between sunspots and meteorology :— 
Professor Balfour Stewart, F. R. S.; H. F. Blauford, 
F. R. S.; Charles Chambers, F. R. S.; J. Norman 
Lockyer, F. R. S.; Dr. Arthur Schuster, F. R. S.; the 
late J. Allan Brown, F. R. S.; Dr. Chas. Meldrum, 
F. R. S.: G. J. Symons, F. R. S.; Professor H. Fritz 

Zurich), Dr. W. Koffen (Hamburg), Dr. F. G. 

ahu (Leipzig), Dr. Homstein (Prague), M. Poey 

Havana), E. J. Stone, F. R. S., Professor P. Smyth 
Hale zh), Dr. B. A. Gould (Cordova), Charles 

‘odd (Adelaide), Frederick Chambers ( emmy); 
Herr vou Bezold (Munich), and Professor A. 8. 
Hill (Allahabad.)'“ Let us dissect this list. And, 
first, about the best-instructed astronomers.” 
Well, at the hcad of these undoubtedly stands 
the Radcliffe Observer, Mr. E. J. Stone; then 
come Dr. Gould, Mr. Todd, and Prof. Piazzi 
Smyth. Who are the rest? Moreover, when and 
where did Mr. Stone express his belief that Sun- 
spots had any connection with Meteorology? a 
queue I would repeat with reference to Mr. G. 

. Symons. As for Mr. Blanford, I am simply 
amazed at Mr. Archibald’s audacity (or fatuity) in 
oe him, after his article in 7% Tunes for 

ecember 4th, 1877 (vide ENGLISH Mecanic, Vol. 
XXVI., p. 350). References, too, to your back 
volumes, will show how far Huhn and Bezold 
(especially Bezold), can be claimed as believers 
in Sunspot Meteorology. But, I would ask the 
reader particularly to note how members of that 
wretched little ham, The Committee on Solar 
Physics,” figure in Prof. Archibald’s list. Men, be 
it noted, who have a direct personal pecuniary 
interest in fosteriug the Suuspot delusion. Sweep 
away this trumpery Brompton job, and every 
member of this Committee” would be a poorer 
mau by the amount of his share of the annual 
grant by which it is supported. No wonder they 
are upholders of a connection between sunspots 
and meteorology.” It might have been more 
honest, too, had the writer given a précis of Mr. 
W. Ellis’s paper in the Philosophical Trans- 
actions.“ In fine, I may remark that all persons 
really familiar with the literuture of Sunspottery 
who will read Mr. Archibald’s letter, must perforce 
be reduced to the dilemma in which I find myself— 
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viz., that of an inability to determine whether it is 
sheer silliness, or a desire (for polemical purposes), 
to deceive the unscientific public, that has prompted | 
so very remarkable an effusion. I may, perhaps 
just add that anyone who may have felt staggere 

y its confident tone of assertion, had better read 
the Astronomical Register for August, 1878. He 
will there see what isthe exact worth ofall this 
vapouring assertion when brought to the critical 
test of statistics. 

And, apropos of sunspots, I see by the papers 
that there has been a commercial panic in America. 
Now, it was not so very long since we were as- 
sured that no such panic might, could, would, or 
should occur, save at or about the period of sun- 
spot minima ; and it is absolutely needless for me 
to add that we have been and are passing through n 
maximum period. Why, even the vicissitudes of 
Trans-Atlantic commerce are aiding in the punc- 
ture of this wind-bag. 

In connection with the exceedingly interesting 
observation of a moving white spot upon Jupiter’s 
surface (described in letter 20780, p. 294), I would 
remark that the idea of the dark belts which streak 
that planet’s disc forming any portion of the bod 
of the planet itself, has been long since discarded. 
Jupiter is, in all probability, in a state approxi- 
mating to at least red heat, and is surrounded by 
an atmosphere of very great depth and density, 
the currents and convulsions in which give 
rise to the visible phenomena on his ap- 
parent surface. On the occasion of Occul- 
tations of Jupiter’s Satellites, they have been seen 
distinctly through the limb of the planet. Notably 
has this been observed on several occasions, at the 
Observatory at Adelaide, by Mr. Todd and his 
assistants. Such a phenomenon as this will alone 
suftice to show the extreme improbability of our 
ever catching sight of the solid body of the planet. 
It is a familiar fact that a measurable drift is taking 
place in the case of the great red spot, and other 
markedly permanent (or quasi-permuuent) details 
on his surface; a drift which, being seemingly un- 
equal in different Jovian latitudes, throws grave 
doubt upon all determinations of his rotation period. 
This, however, is relatively slow ; and I am igno- 
rant of any previous record of a spot or marking in 
such extremely rapid motion as that scen by Mr. 
Beaven on the 17th ult. 

Mr. Jobson (letter 20782, p. 295) will see an 
immense deal more in the shape of Saturnian detail, 
&c., with a Gin. reflector than he will with a din. 
refractor. In fact, for planetary and selenographi- 
cal work there is no comparison whatever between 
the two instruments. For the measurement of 
double stars and the like, and for handiness, I 
prefer a refractor of 5 the aperture of 
a given reflector. If, however, the object of the 
observer be merely „ star-gazing, he will get 
almost indefinitely more for his money (especially 
in the case of large apertures) in the shape of a re- 
flecting telescope than he will in that of an achro- 
matic. Ina Gui. reflector by the maker he names 
he will obtain a superb view of Saturn; the band- 
ing on the yellowish ball of the plauet; the chief 
(or Cassini’s) division between the rings, and very 
likely that in the outer ring, first seen by Short ; 
the crape,” or nebulous ring between the inner 
and brighter—ring and Saturn: the shadow of the 
planet itself on the rings, &c., &c., being all 
beautifully shown. He will, morcover, see six out 
of the eight satellites. ` 

“An Ignoramus ” (query 48743, p. 304) will find 
a glass plate ruled in squares a very effective 
micrometer for his purpose. The value of these 
squares in arc he can determine in the usual way. 
At a time when I was engaged in making daily 
drawings of Sunspots, I myself began with such a 
plate of my own ruling; the lines were exactly 1' 
apart. It is described on p. 53 of your XIXth. 
Volume. The dust difficulty may be got over (if 
ever it assumes a sufficiently aggravated form) by 
the use of a camel-huir pencil. I subsequently 
ruled a brass ring in the same way, and laid down 
spider-lines over the divisions; and with this I 
worked until I completed my set of sketches. I 
don’t profess to explain how it is, or to theorise 
on the subject, but { know, as a matter of fact 
that spider-lines seem to bear a kind of charmed 
existence; and that for some inscrutable reason 
the Sun does xot scorch them. 

„An Amateur’’ (query 48747, p. 304) should 
consult pp. 707 to 722 of Chambers’s ‘‘ Descriptive 
Astronomy.” 

I may say, in connection with query 48796 
(p. 305), that I am unaware of any English Edition 
of Ptolemy’s “ Almagest’’; but that there was a 
splendid Edition in Greek and French, published 
in Paris in 1813 in three quarto volumes. Almost 
certainly no translation of Hipparchus’ ‘‘ Commen- 
tary on Aratus” exists, eitherin English or French. 
You reviewed a translation of the d He 
of Aratus by Mr. Poste, on p. 149 of Vol. XI. 
I am ignorant of any translation of Manilius. I 
have read somewhere that his work was turned 
iuto Euglish verse by a writer early in the last 
century ; but I do not know who he was, or where 
the book was published. ‘‘Spica’’ will find what 
he wants concerning the Arabic names of the stars 
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in The Arabic Names of the Stars and Constella- 
tions, by W. H. Higgins, published by Hamilton, 
Adams, and Co. The request for a work giving 
‘the various names borne by stars and constella- 
tions in the different countries of the globe,” is 
“rather a large order.” He will find a certain 
amount of information, though, in Flammarion’s 
History of the Heavens,” of which an English 
translation by Blake, under the title of Astrono- 
mical Myths,” is published by Macmillan. Proctor, 
too, has made contributions to this question in more 
than one of his works. 

I shall be glad to give Solar Time” (query 
48799, p. 305) directions for making a sundial ; but 
as to giving working drawings to scale,“ I must 
ask him to forgive me if I am compelled to refuse. 
Imprimis, I am writing these lines on the afternoon 
of Friday, and can by no means spend the very 
considerable time which it would require to do this; 
and in the next place, the reproduction of such 
drawings with sufficient accuracy on a small scale 
on a wood-block would be, I should think, difficult 
or impossible. There is the less need for regret in 
this, however, inasmuch as my querist can do 
equally well without them. The first thing he must 
obtain is a dialling scale, to be bought at any mathe- 
matical instrument maker’s whatever. e box- 
wood one which I use myself I bought years ago; 
and it did not cost me more than two or three shil- 
lings. Upon this scale, now lying before me, are 
four series of divisions, lettered respectively lati- 
tudes, chords, hours,“ and i incl meri.” 
With this latter we need not here trouble ourselves. 
I will suppose, then, that my querist has a similar 
scale, and wishes to construct a horizontal sundial 
for latitude 54° 39 N. Perhaps we had better 


first set out our gnomon. Solar Time” 
knows, of course, that chord of 60° = 
rudius. So from our scale marked Chords“ 


5 7 . 1 
q 


C 


we take out the length of 60, and with this radius 
and centre c, and distance ca, we describe the arc 
ad. Now, from the same scale we take the chord 
of 51 39’, and setting one foot of our compasses on d, 
cross the original arc with the other at a, draw ca, 
and from a let fall the perpendicular 40, then will 
the angle ac = 54° 39, and the side ac be the axis 
of our gnomon, subsequently to be set up parallel 
to the axis of the Marth. Cut out the triangle adc, 
and it will form the guomon. 


Now draw upon the plate of the dial two parallel 


lines ec, ac’, exactly as far apart as the thickness | but if higher up would, I think, have yielded 


of the gnomon just made, making ac, ac’ equal in 
length to the base dc of it. Then through cc’ draw 
another line de at right angles for a six o’clock 
line. This done, take from the scale of latitudes 
the extent of 34° 3V, and set that off from a to /, 


hours, and starting from e for the forenoon and 
from e' for the afternoon to lay them down from 
a to /, and from «æ to F respectively. A perfect 
straightedge must now be laid on c, and the 
morning hours drawn through the marks on a7, 
VII. and VIII. being continued through c for the 
ovening hours in the summer time. In like manner, 
the afternoon hours are drawn through c’, con- 
tinuing IV. and V. through it for the corresponding 
hours of the early morning. Finally, the gnomon 
is erected truly at right angles to the plane of the 
dial in the space ac, u e', with the sharp end 
of the base c ig: 1), at the points ec’ (Fig. 2.) 
The hours and their subdivisions are marked round 
the edge of the plate, and the dial is finished. To 
adjust it, by far the most simple way to proceed 
is this. First, your correspondent must ascertain 
his longitude. Suppose, for illustration, that he 
lives at Bishop Auckland, which is 6m. 408. west of 
Greenwich. e, of course, want local time to set 
a sundial, and, as Greenwich Time is flashed to 
every post-office daily at 10 a.m., S. T.” must 
make hisown watch mark 9h. 53m. 20s. at theinstant 
that it is 10 o’clock at Greenwich. Furthermore, 
let us conceive that he intends to adjust 
his dial on December 15th. He will find that 
the Equation of Time on that day is — 4m. 36s. ; 
in other words, that the Sun souths at 11h. 55m. 24s., 
Bishop Auckland Time. All, then, that your 
correspondent has to do is to level his dialaccurately 
with a rpint-level, and shift it until, at llh. 55m. 
24s. a.m. local time (= Oh. 2m. 48. p. m. Greenwich, 
or Post- office, Mean Time) the shadow of the 
gnomon lies accurately over the XII. o'clock line 

and his dial will be truly in the Meridian. Should 
he wish to make an erect South Dial, instead of a 
horizontal one, he must make the angle of his 
gnomon equal the complement of his latitude—Le., 
90°? — 54° 39’, or 3521; and must take the distance 
of 35° 21’ off the scale of Latitudes ror the line a “ 
and a’ T, instead of that of 54 39“, as previously 
described. He may put compass poiuts, or any- 
thing else, round the outside of his dial—which he 
can evidently, if he chooses, muke equal in dia- 
meter to the circle on which they are printed ; for he 
has only to produce the hour-lwesfar enough. The 
only limit is, of course, the height of the gnomon, 
which, about midsummer, might not cust a suffi- 
ciently long shudow over a circular dial whose 
radius was too great. Imay say, in conclusion, 
that the last dial I made myself was constructed of 
slate, of which I got a tine slab out of a broken 
mantelpiece, and that the gnomon was a brass one. 
I made the pattern of the latter out of au old cigar- 
box, had it cast at a bruss-founder's, and filed it up 
myself. It answered very well indeed. 

In reply to Solar Time’s” next query (48800, 
same page), no recorded observation or the passage 
of the nucleus of the Great Comet over a star is in 
existence. 

A Fellow of the Royal Astronomical Society. 


MARE CRISIUM—REFRACTORS AND 
REFLECTORS FOR BEGINNERS. 


[20801.J—Ow the 26th inst., 9 toll p.m., working 
on the moon with Cin. Calver and Mr. Neison’s map, 
I marked on it the objects numbered in the accom- 
pauying sketch not shown in the map. 

The sketch is an outline tracing from the map 
with the new objects inserted. 1 do not know 
whether they are shown in Beer and Midler’s map 
or any other published one. Nos. 1, 2, and 3 are 
decidedly craterlets. Nos. 4, 5, and 6 were secn as 
round light spots, and may be eraterlets. The six 
spots marked 7 were simply points of light. The 
object marked 8 bore a strong resemblance to the 
ring con the N side of the Mare. It was obvious 
ull round except just under the peak B on its E. 
side. Neison shows it horseshoe shape, with the 
gap S., and joins it with a ridge to the crater a. I 
did not see the connecting ridge, but saw the ring 
all round the S side, and could also make outa 
round light spot on the floor N.E. The brightest 

art of the ring wasa point just where tlie figure 8 
is placed in the sketch. The whole formation was 
more to the N.of the peak a than shown by 
Neison. 

The definition was very steady. I just canght 
for the first time the companion of ¢ Cygni as 
a tiny point on the ring of the bright star on the 
n.p. side, without previous kuowledge of the 
position angle, but five minutes later I could not 
see it. I should think the appearance of this star, 
to a practised eye, would afford a sufficient test for 
almost any aperture. 

The close pairs e Arietis, 36 Andromede, and 52 
Orionis, were all casy with powers of 150 to 250. 
The two close ones of « Cancri were only elongated, 

toa 
high power. 

My expericnce, not a very lengthy one however, 
of the merits of the two kinds of telescopes, leads 
me to think that with equal, or nearly equal, 
apertures, more can be done with close doubles 


and from a’ to T. Then draw the straight lines 47] with a refractor; but that when you come to the 


anid a’ T, which will be found to be equal to the scale 
of hours. It only remains to take off the hours oe 
heir divisions as far as they extend) from the scale of 


moon, planets, and general objects, the silver-gliiss 
reflector comes as near as possible to equal the 
refractor uperture for aperture, and has un in- 


mense advantage when the question of cast is a 
consideration. 

If I were commencing again, I would still, how- 
ever, begin with a good 3in. achromatic. The 
unpractised haud is a little awkward at first with a 
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e (Qaca b 
ri 


C. ACARUM 


© 


2 


reflector. This, however, soon passes off, and then 
the level vision of objects at all ultitudes is much 
appreciated. 

f would not have touched on this much debated 

uestion except for the fact that the experience of 
those who have studied with both classes of 
telescopes may be of use to others who are be- 
ginning. 

I would say: Get a little first with a small (but 
good) refractor, and when you want a larger 
aperture, a comparatively trifling cost will enable- 
you to exchange it for a good-sized reflector. 

E. S. Beaven. 


LUNAR PHOTOGRAPHS—REFLECTORS 
AND REFRACTORS—THE “ ENGLISH 
MECHANIC.” 


[20802.]-—“ An AMATEUR” (query 48747) will 
find a capital chapter on Celestial Photography,“ 
by Mr. A. Brothers, in Chambers’s ‘* Deseriptive 
Astronomy,” p. 707. But he must not expect to 
do much in this lino with a less aperture than 5in. 
refractor, or Gin. reflector, equatorially mounted, 
und driven by clockwork. The reflector possesses 
the advantage of absolute coincidence of the che- 
mical and visual foci, whilst in the refractor the 
chemical focus is usually a little longer than the 
visual, and must be found by experiment. 

Mr. Jobson (letter 20782) must make considerable 
allowance for“ personal equation“ in this matter. 
But he is i mistaken in assuming that a bin. 
reflector would have no advantage over a Jin. re- 
fractor. If the silver film be new, it would nearly 
equal a din. refractor for light; and in splitting 
close doubles would be equal to a refractor of its 
own aperture. Some time ago I had a din. Wray, 
and made many comparisons between it and my 
114 in. Calver mirror, and I found that 6lin. of the 
reflector just about equalled the din. refractor for 
light; but the tilm was not then new, and the larger 
diameter of my diagonal prism should also be taken 
into account. Much prejudice undoubtedly exists 
against reflectors, from the deterioration of the 
silver-film, and the varying adjustments. This is 
generally exaggerated—the film lasts a long time 
if properly used, and can be easily and cheaply re- 
newed by the observer himself; and, as tor adjust- 
ments, I take out my mirror every time after using 
the telescope, yet cau place a bright star in field in 
sunshine, or identify faint objects by night, with 
greatest case. Sometimes we hear of the difficulty 
in applying illuminating apparatus to the reflector : 
this is mostly imaginary, it being just as eusy to do 
as with a retractor. In my own caso, I use the 
electric light (a Swan incandescent lamp) for this 
purpose, also for reading circles of telescopes, aud 
it answers udiirably. 

The ExGuisH MECHANIC. —During an enforced 
leisure through illness, I have been amusing myself 
by reading some of the“ E.M.” Vols. of tun or a 
dozen years ago; and I inwardly woudered how 
anyone could be so foolish as to part with back 
vole of such a truly encyclopaedic journal. The 
letters of such listinmurshed correspondents as 
„F. R. A. S., Mr. Proctor, t Sigma,“ The Har- 
monious Blacksmith,“ Hperion,““ &c., not to 
mention a host of lesser lights, are alone worth all 
the money. I heartily recommend anyone who 
has a few shillings to spend in books, tu invest the 
same in back vols.—assuredly he will not regret it. 

Leicester, Dec. 4. W. S. Franks. 


JUPITER. 


20803.] IN the Exarrsu Mecuantc, Oct. 20, 
1882, p. 159, I mentioned that some dark spots and 
tches had lately appeared on the north equatorial 
rk belt. These objects have recently become 
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much more numerous, but their character has 
changed considerably. Spots extending north or 
south of the belt are now rare, and the normal 
5 is an oval dark spot, in ne resembling 
the red spot, but generally much smaller, lying ina 
direction pane to that of the belts, though occa- 
sionally they make a considerable angle. On Nov. 
30th, at 12h. 10m., I saw a brilliant white spot just 
on the north preceding side of one of these dark 
spots, which had a striking resemblance to the 
equatorial whiter spots. It was quite bright and 
well defined, attracting immediate attention, as it 
occupies a very unusual position. 

Several dark spots have also appeared lately just 
on the north edge of the south equatorial dark belt, 
and occasionally separated therefrom. These are 
rather small, but usually dark and well defined, and 
probably have the same motion relative to the other 
markings which the dark spots had which appeared 
on this belt towards the end of the last apparition— 
namely, about 9h. 49m. l4s. The belt itself retains 
the beautiful dark red colour, but the spots are 
blacker. 

The red spot still remains very faint, although 
perfectly distinct and sharply defined, the dark spot 
on the following tip, seen since 1880, remaining 

uite apparent, and on a bad night is somewhat 
difficult to see at all. The curved belt just follow- 
ing continues to increase in size, and now forms a 
feature many times more conspicuous than the red 
spot. The continuation of this belt extends nearly 
round the planet, and apparently merges in the 
south equatorial belt, but a very little way pre- 
ceding the red spot. A. Stanley Williams. 

West Brighton, 2nd Dec. 


BALL'S DIVISION WITH SMALL APER- 
TUBES— REFLECTORS VERSUS RE- 
FRACTORS. 


[20801.]—Uron reading letter 20782, it recalled 
to my mind that I had often been puzzled by state- 
ments in ‘‘ours’’ of very great things being done 
by very small apertures; so as the night (Nov. 30th, 

. time 10h. am was fairly good, I opened shutters 
of house, and brought an 8g in. Calver, with aper- 
ture reduced to 2iu., to bear upon Saturn, with a 
power of 170, and, to my surprise, Ball’s division 
was very plainly visible round the ends of ring; 
and with 3in., the division was ‘ steadily visible, 
black and sharp,” all round; also equatorial belt 
very distinct. The mirror is not at its best, as it 
has not been even dusted since Mr. Calver resilvered 
it in January, 1880: the flat has been polished once 
since, about a month ago. I tried a 2 in. refractor, 
but no power could 1 out the division; but it 
4s perhaps fair to state the refractor is an altazi- 
muth ; the reflector an equatorial; the position 
of the planet near the meridian is getting a little 
„5 for observing without a diagonal, 
00. 

A rough micrometer for the measurement of sun- 
spots may be made as follows:—Cut as fine a thread 
as 55 upon a piece of thin steel wire; then file 
it flat from both sides, so as to leave it like a fine- 
toothed, double-edged saw; cut it to fit tightly in 
the lengthways in the diaphragm of a 40 or 50-power 
eyepiece. Of course, it wants finishing up smooth 
aud covering with Berlin black. 

J. Hildersley. 

Fortess-road, Kentish-town. 


THE CASSEGRAIN TELESCOPE. 


[20505.]—VaRrious correspondents have called on 
me to join in discussing the theory of the Casse- 
grain telescope. It would be a heavy tax on my 
limited time, and I trust they will not think me 
discourtecus. I may briefly state, however, that 
my plan is to figure the large mirror to a parabola, 
and match it with the convex; thus, if thought 
proper, the large mirror can at any time be used as 
a Newtonian. If those interested in discussing the 
theory of curves will ask Dr. Royston Pigott, he 
will no doubt be willing to assist with mathematica] 
formula, giving various proportions of focus and 
diams. for first and secondary mirrors to obtain 
certain powers and angle of field, &c. He has 
worked out a large number for me, several of 
which I have carried out for him. 

To Mr. Holnes.—The fault is not in using too 
much reducing solution, I find. I use half the 
quantity of potash, and the results are better, as a 
rule. I am speaking of Mr. Brashear’s method. 
The potash is a source of uncertainty, and it is 
often best to add it after all others are mixed, and 
suspend at once. But I advise the use of half Mr. 
Brashear’s amount when films turn out chalky. 
Let us hear others’ success this way. Mr. Brashear’s 
is a capital method—the best, in fact. What is the 
commercial method ? G. Calver. 


TELESCOPES — CASSEGRAIN — GREGO- 
RIAN—NEWTONIAN. 
[20805.]—In my last letter on this subject I said 


that certain rules could be used to check the results 


obtained by diagrams, and in this, my concluding 
letter, I propose to give such rules as seem most 
conveniently applicable to the p se. I must 
first, however, ask my readers to correct the en- 
graver’s mistakes in the figure on page 205, b 
altering the straight line K L into a curve stru 
from the point E, to put the letter e at the middle 
of this curve, and to consider the dotted lines meet- 
ing at such point c as being“ dot-and-dash ” lines. 
Then since the rays converge to, and diverge from, 
the focus B at the same anglo, it is evident that the 
diameters of the mirrors F H and K L are in pro- 
portion to their distances from this point B; that is 
eee diameters are in proportion to their focal 
engths. 

Calling F the focus, and D the diameter, of large 

mirror, and f the focus, and d the diameter of small 


mirror, we have 


Dx 
d= ＋ 77 


In the case given, we have d = sxe = 2˙666in. 


for diameter of small mirror, or as it was given 
before = 2-7in. 

In Fig. 2 the 5 length of the Newtonian 
is deduced from this diameter of small mirror, and 
we may put the same thing into an algebraical 
form, thus:—Let N = the equivalent Newtonian 
focus, and let A = the distance of the focal point 
D in Fig. 2 behind vertex of large mirror, the 
other letters being as given above. Then, for the 
Gregorian :— 

retel) 


In this form of the expression, the sum of the 
terms within the brackets of the numerator is evi- 
dently the total distance from the vertex.of the 
small mirror to its conjugate (back) focus behind 
the large mirror, while the denominator is a repe- 
tition of the expression for the diameter of small 
mirror. We may, therefore, say that in the Gre- 
gorian the equivalent Newtonian focus is equal to 
the total distance of the small mirror from the back 
focus, multiplied by the diameter of large mirror, 
and divided by the diameter of the small mirror. 

In our example we have this distance = 18 + 6 
+ 3 = 27in., which multiplied by 8, the diameter of 
large mirror, and divided by 2:7, the approximate 
diameter of small mirror, gives 80in. as the equi- 
valent Newtonian focus. 

A more convenient form of expression may, how- 
ever, be deduced, which is independent of the sizes 
of the mirror, the foci alone being used. This is— 


F 
N= FE ... .... G. 


This would give N = 81, the difference being due 
to diameter of small mirror being only approximate 
in the previous working out. 

If we start from the Cassegrain, we get the for- 
mula 2, with the terms within the brackets of the 
numerator changed by the + f becoming — f. 
Thus, taking f = 4in. (as in the m), we get 
the diam. of convex = 1°77, which would bring out 
N = Sin. nearly. 

Similarly, by using foci only, we get the expres- 


sion— = 
N= 5 x F, OF —; esesosossonooo (4) 


J 
This would bring out N = Slin. 


It seems a good place here to remark that though 
by these rules wo may deduce certain values of f or 
N, or otherwise, such values are, to a certain ex- 
tent, approximate only ; for, besides what was said 
in my former letter as to results being varied by the 
focal mage: having in reality a certain magnitude, 
there is also the fact that the known focus for solar 
rays becomes an unknown focus for the conditions 
the small mirror is subjected to when in its position 
in either the Gregorian or Cassegruin telescope, be- 
cause the rays then falling on it are no longer 
parallel, and even the amount of their vergency ”’ 
depends on the distance of the object. No abstract 
formula can take into account these varying con- 
ditions, so that all calculations are necessarily more 
or less wanting in exactitude. 

There is yet a further series of rules which may 
be used to determine tho focus, radius, &c., of the 
small mirrors; and in connection with this I am 
indebted to the investigations of an old friend, and 
oue of your occasional correspondents. Referring 
ouce more to the diagram, Fig. 1, Coddington 
shows that if r = radius of curvature of small 


mirror— 


EB ED r 
es before given for the Cassegrain, 


Taking the valu 
we get b 


i 17 2, which makes r = 10°5in., 
1 
instead of 10in., as determined graphically. This 
shows that 4in. is (as before stated) somewhat too 
large for the focus of the convex. : 

The above expression may be put in another 


form. Calling EB = x, and BD the distance be- 


tween foci = D, we shall have— 
1 1 2 
z D-r r 


And from this we finally obtain a formula for x 
which for the Cassegrain hyperbolic convex is 


D 5 
DTA. .. ... (8) 
Or for the Gregorian elliptic conca ve 


D -r = 2 

z Dir .. . (8) 
Taking, as in the diagram, a radius of 10in., the 
focus of Oregonian comes out 6°1 and of Cassegrain 
3°9in. instead of 6 and 4 as taken originally. As 
these only differ ,!,in. from those in the di 

we obtain a proof of their practical truth. 

It will be seen that in the above the back focus 
of small mirror is taken as being in its real position 
behind the large mirror, whereas in O. V.’s’’ rules 
this focus was taken at the vertex of it. I have not 
“O. V. 's“ letters here, whero I write, so I am 
unable to compare the results obtained. Perhaps 
he will kindly do so. A. S. L. 


X 2 


& = 


SPECULUM-GRINDING. 


[20807.]—At the request of Mr. Wassell, I send 
ou a few instructions piven by Edwards in 
ovember, 1782 (a hundred years ago). As Short 
and Mudge’s instructions are very voluminous, I 
will, if requested, give some extracts from their 
modes of figuring specula. As in their time only 
metal specala were worked, and those with a hole 
through the centre for Gregorians, much may be 
left out, and only their modes of acquiring 5 
and bolic curves adhered to. Edwards says: 
Nn rough grinding, figuring, and polishing, two 
tools only are necessary besides a common grind- 
stone. One chief reason why workmen do not give 
a good figure to their specula is that they use too 
many tools, which in a great measure destroy each 
others’ effects. As nature always acts in the most 
simple manner, so if we always imitate her in this 
respect we should arrive at a much greater degree 
of excellence in most of our mechanical pursuits. 
Besides, the tools generally made are too large in 
diameter even to give a correct and uniform fi : 
All the tools I make use of are a rough grinder of 
tin and lead mixed together; this also serves for a 
polisher. This tool, with a bed of stones or hones, 
are all that are necessary.”’ 

The rough grinding he does on a grindstone; the 
edges are turned down by holding a piece of iron 
against them and so forming the curve required. 

„Take it (the mirror) to a convex tool made of 
lead and tin, and grind the mirror on it with 
emery. This tool or rough grinder should be made 
of an elliptical form, and not circular, and of such 
diameter that the shortest diameter of the ellipse 
should be equal in breadth to the diameter of the 
mirror, and the longest diameter of the elliptical 
tool should be to the shortest diameter in the pro- 
portion of 10 to 9 accurately, for a reason to be 
mentioned hereafter. 

„When the mirror is brought to a true figure it 
must be taken to a convex tool made of some stones 
brought from a place called Edgdon, in Shropshire, 
between Ludlow and Bishop’s Castle. These stones 
are of a fine grain, and will easily bring it to a fine 
face. 

„The bed of stones should be ofa circular figure, 
but very little er than the mirror—viz., about 
two-tenths of an inch, but not more for din. or ĝin. 
specula. If the tool is much larger than the mirror 
it will grind it into a larger sphere, and by no 
means aia good figure. If the mirror and tool are 
of the same size exactly, the mirror will work truly 
spherical, but apt to shorten the focus less and less, 
unless the mirror and tool are worked alternately 
upwards. It had better be one-twenticth part 
greater in diameter than the mirror, when it will 
not shorten the focus. rc 

“ When the mirror is brought to a fine face and 
figure by the bed of hones, it is ready for polishing. 

The rough grinder of an elliptical form has to be 
covered with pitch ; the harder the pitch, the better 
figure it will give. This has to be divided into 
squares, and about the thickness of half a crown ; 
if the covering is too thin it will alter its figure 
through the heat from working. ‘ 

„In regard to the parabolic ti to be given to 
the mirror, no particular caution is required in 
polishing. The elliptical tool will always cause the 
mirror to work into an accurate parabolic figure, 
supposing the transverse aud conjugate diameters 
bear the same proportion to each other. I could 
easily give the reader the reason why an elliptical 
tool of a proper proportion will always give a para- 
bolic figure, and, if the transverse diameter is in- 
creased, it will always give a hyperbolic figure; but 
as I am writing upon the practical part, and not 
theory, I will not offend his patience. 

Jo convince anyone of the certainty of my asser- 
tions, let him polish a mirror, 2iiu. diameter and 
9}in. focal length, upon an elliptical tool, whose 
diameters aro Zzin. and 3in., and I can assert he 
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will always find the mirror, when polished, beyond 
the bola, or it will always prove hyperbolical. 

„If he polishes it on a circular tool in the common 

way, with cross strokes in every direction poni 
using first a few round strokes, he will find it will 
always pore spherical, and consequently short of 
the parabola. 
“A very little experience in these matters will 
convince anyone of the ease and certainty of giving a 
mirror a parabolic figure by polishing it in a common 
manner only with cross strokes in every possible 
direction upon an elliptical tool of proper dimen- 
sions, in which, for common foci and apertures— 
viz., 24in. to 94in. focus, or 3°8in. in diameter to 
18in. focus, the diameters should be 10 to 9. The 
shortest diameter of the ellipse being accurately 
the same as the diameter of the mirror, aud the 
longest diameter of the ellipse to the shortest dia- 
mcter—as 10 to 9.” 

Since writing the above, I see your correspondent 
“L. L. L.” has sent an extract of Mr. Edwards’s 
mode of grinding and polishing specula ; but as 
the above is rather more in detail, I thought it might 
prove acceptable to Mr. Wassell, and others. 

Southwick, Sunderland. W.S. Scott. 


FLATS OUT OF PLATE-GLASS. 


(20808.]—Mr. HOLMES eal with his usual 
misconstruction has asserted that I state my letter is 
“a war of words.” That I deny. Now as Mr. H. 
has attacked the Gulliver of my argument with his 
archers of Lilliput, I will endeavour to pluck out 
the arrows in the order of delivery. Ist. I have 
already stated that the colour-test is good for the 
amateur and gave instructions in How to Make a 
Flat,” that give the amateur a chance of applying 
it. I should not depend upon it myself. 2ud. I see 
that the dread Archer,’’ has removed from us one 
of the gentlemen Mr. H. quotes. Inthe midst of 
his usefulness, Dr. Draper is cut off. While here, 
to quote from Mr. Brashear’s last letter, He hath 
done what he could.“ No one can earn a higher 
tribute to his memory than this. How few amongst 
us earn this! Mr. Brashear has already admitted 
the danger of the colour - test, and has not proved to 
me by anything else, that the colour test is a better 
test the telescopic test, and as it is admittedly 
dangerous, it is a worse one. 3rd. The words of 
Mr. H. I here quote:— 

The statement that it (plate-glass) cannot be 
ground and polished unless annealed, every work- 
man owi te be incorrect.” e hold my breath. I 
years ago knew a person wit t experience in 
one of the largest plate-glass vok fhe kingdom. 
He informed me that aunealing was the great 
essential, that some of the sheets of metal became 
disintegrated in the grinding, others in the 
polishing process, if there was the least defect. 

I have myself experienced this in flint-plate and 
crown-glass. I question whether any workman 
has ever tried iu a plate-glass factory to work up 
intentionally unannealed stuff. And I assure 
Mr. H. that attempts in the smaller way of the 
prea shop huve been failures. Again, the cut 
of the diamond is no proof: I find the same effect in 
cutting up the most perfectly annealed optical 
crown. is results from the impossibility of main- 
taining uniformity of pressure in the first place, and 
in the second, the want of chemical cleanness of the 
surface, which causes the bite and slip of the 
diamond. 4th. Mr. Holmes does not know as much 
of plate-glass us I do, or he would know that it can 
be cut up, is cut up, has been cut up, and will be 
cut up, not only without disturbing the optical per- 
fection of surfuce obtained in the plate, but without 
destroying its optical parallelism, if that has been 
obtained in the sheet. He would also know that 
flats of every description made of plate-glass, are 
freer from error worked in sheet and cut up after, 
than in any other way. Mr. Holmes must first get a 
10in. plate optically fut and cut that up before he 
stands on the same ground as myself. Aud he then 
must admit thut it cum be done, even if he cannot 
do it himself. I have had considerable experience in 
teaching amateurs—in fact, have much delight in 
doing so ; but I have marked how rapid the change 
is from the ignorant to the hypercritical. Mr. H.'s 
second paragraph contradicts the experience of 
many besides mytzelf: a Nicol prism detects errors of 
annealing in glass lin. thick in practice. If, us 
Mr. Holmes says, the Nicol prism dia not show the 
want of annealing in thicker glass, it would not 
serve the purpose it does in the optician’s workshop. 
Against my will I have touched this matter again 
for the sake of all readers of the ENGLISH MECHANIC. 
I do not assert without experience. Another time 
I will attend to the last paragraph of Mr. Holmes’ 
letter. Prismatique. 


REFLECTORS VERSUS REFRACTORS. 


[20809.]—In reply to letter 20782, I presume 
there is an error in the address, as the person whose 
name is appended to it no longer lives there. My 
experience of a jin. Wruy is confined to a single 
evening, and obviously is iusufficient to base any 
decided opinion upon. The definition was very 
fine on Saturn, but of course the quautity of light 


was not equal to that of a mirror twice the diame- 


ter. The remainder of the questions I cannot 
answer, except that a 6in. mirror would certainly 
show the division better than a 3in. o.g., and that 
I should hardly expect a 3in. to show it very 
steadily. Edwin Holmes. 


CROWN-GLASS ACHROMATISM. 


[20810.]—Ix a letter which appeared a few 
numbers back, by Orderic Vital, he uses words 
to the effect that he is still unconvinced that ‘‘ per- 
fect achromatism is attainable. I suppose he means 
attainable by either of the methods which Ihave pro- 
posed in your columns. In common, doubtless, with 
most of your readers, I entirely agree with him. 
I never intended to claim soything more than an 
approximate achromatism. fact, anyone who 
has worked out the formula for himself will see 
that both for chromatic and spherical aberrations, 
itis only a question of approximation. Perfect 
correction is in no case attainable, not even in the 
human eye, which is the most perfect optical instru- 
ment with which we are gequainted and even 
here, experiments show that, though highly achro- 
matic, it is not perfectly so. It is doubtless achro- 
matic in the same sense and from the same cause 
that a. Wray o. g. is—namely, because the light 
passes through two media of unequal dispersive 

wers, and since all rays cannot be achromatised 

y such a combination of two lenses, there will in 
each case be more or less of a secon spectrum; 
this it is which experiments show to exist. 

One advantage which it is hoped will be gained 
by the first method proposed in the first article in 
these columns on the subject is that when achro- 
thatism is produced by the separation of lenses of 
the same material there is no secondary spectrum. 
See Parkinson's Optics.” There may or may not be 
circumstances which counterbalance this advantage, 
but most assuredly the mistaken view which both 
„O. V.” and myself fell into at first sight, namely, 
that when the concave lens is of longer focal length 
than the other, it must occupy the place of 
tirst lens—i.e., that which first receives the 
light. this were true, it would imply 
that the deviation of a ray is different according as 
it enters at one end of the system of lenses to what 
it is at the other—the which is manifestly a paradox, 
in that it depends neither upon the form nor upon 
the order of the lenses. 

I had intended, in the concluding article upon the 
telescope, to have directed attention to one or two 
defects (which, however, I believe to be only small 
ones) in the case where rays are made to converge 
to a common focus: but that I have lately had such 
a severe illness that I am afraid that my mathe- 
matical inquiries, except those of the simplest kind, 
have come to an end. However, I hope, some time 
or other, to be able to get a telescope constructed on 
one or other of the forms that I have advocated ; 
and if so, I will send an account of its aii ag as 


THE LATE DR. DRAPER. 


{20811.]—My dear friend, Henry Draper, is no 
more! It is difficult, in the shade of the tomb, to 
accurately judge his useful life; but I have thought 
the readers of the Enaiish Mrcuanic would be 
glad to know more of him than the usual brief 
obituary. 

Henry Draper was born in Prince Edward County, 
Virginia, on the 7th of May, 1837, his father, Dr. 
Jno. W. Draper, being a professor in Hampden 
Sidney College at the time. His father removed to 
New York in 1839, becoming connected with the 
university of that city, in which Henry was educated, 
taking his degree of M.D. in 1859. A year was 
then profitably spent in Europe; and it is note- 
worthy that his after career was largely influenced 
by the interest he took in going to sce Lord Rosse's 
great 6ft. telescope while abroad at this time. 

On his return in the autumn of 1859, he served 
on the house staff of Bellevue Hospital for 18 
months; and on his retiring from that position, he 
was called to the chair of Physiology in the Academic 
Department of the university. In 1866, he was 
also appointed to fulfil the same duties in the 
University Medical School, but had hardly occu- 
pied the chair before the grent fire at the Academy 
of Music swallowed up its neighbour, the Medical 
School, with its unique collection of apparatus and 
specimens of all kinds. 

Here young Draper appeared in his true place, 
for scarcely had the ruins in Fourteenth-street 
cooled before he was negotiating for temporary 
quarters for the school, and raising funds for the 
present elegant Twenty-sixth-street edifice. After 
secing his college again prosperous, Dr. Draper was 
compelled to resign his professorship in the college, 
in order to assume thefunctionsof managing trustee 
of the estate of the late Cortlandt Palmer, whose 
daughter he had married in 1807. 

While an undergraduate, at the age of 20, he 
carried on an elaborate series of experiments on the 
Functions of the Spleen,’ in which he made ex- 
tensive use of photo-micrography, and discovered 
the value of the proto-chloride of palladium as a 
negative intensifier. 


About 1860, after much thought, he commenced 
the building of his famous 15}in. silver-on-glass 
reflector, which he used to make the negative for 
his well-known 50in. photograph of the moon, the 
largest yet made, I believe; and in 1864 he pub- 
lished his monograph on this telescope m the 
„Smithsonian Contributions,“ which is yet the 
standard treatise on the subject. 

The 15}in. was an altazimuth, but was so suc- 
cessfully used that Draper decided to make a larger 
one, mounted equatorially; and after incredible 
labour he tinished in 1872, and mounted his cele- 
brated 28in. reflector at his country seat at 
Hastings-on-Hudson. With this, by using the 
gelatino-bromide processes, he has photographed 
more than one hundred star spectra. In 1872 he 
made a photograph of the diffraction spectrum on 
one plate, going from a wave-length of 4350 (G.) 
to 3440 (O.). is plate possesses so much rea 
merit that Secchi has reproduced it on steel in his 

t work on the Sun,“ and the British Association 
ithographed it for their 1880 dings. 

Dr. Draper accompanied the American Transit 
of Venus expedition of 1874, as „ 
Superintendent, by request. of Congress, which 
appreciated his efforts so highly that it awarded 
him the unique honour of a gold medal bearing 
the inscription : ‘‘ Decori decus addit avito.” 

His ‘‘opus magnum” was his 1874 paper on 
‘ The Discovery of Oxygen in the Sun,” in study- 
ing which subject he used a diffraction grating of 
17,296 lines to the inch. This paper excited in- 
tense interest and some opposition ; but the present 
consensus of opinion hails ıt as one of the crowning 
glories of 19th-century science. i 

In 1877 and 1878 he visited the Rocky Mountain 
region on scientific -business, in the latter year to 
observe the total eclipse of the sun. This he suc- 
cessfully photographed, getting an excellent dif- 
fraction spectrum of the Corona, which was found 
to be continuous. 
` The winters of 80-81 and 81-82 were largely 
devoted to the photography of the nebula in 
Orion and its spectrum, getting an especially good 
negative on t. 30, 1880. He also was very 
successful with the comet of June, 1881. 

After the death of Jno. W. Draper, on January 
4, 1882, Dr. Henry Draper succeeded his father as 
Professor of' Chemistry in the University, and 
occupied it till his death. at 

During his Rocky Mountain expedition, Dr. 
Draper canght a cold, which never fully left him ; 
but he considered himself fairly well till, while at 
dinner on Wednesday evening, Nov. 10th, he was 
seized with pleuro-pneumonia, of which he died at 
4 o’clock on the morning of Nov. 20th, 1882. He 
leaves a widow, but no children. His two sur- 
viving brothers are Dr. John C. Draper, Professar 
of Chemistry in the University Medical College, 
&c., and Daniel Draper, Ph.D., Director of the 
Meteorological Observatory at the Central Park, 
New York. 

Few men had more friends than Henry Draper, 
and none deserved them more. American science 
can never adequately fill his vacant place. 

Roi ne Puis Souza Je Suis. 

(Bac. Sc. et Med. Dr. Univ. Neo-Eboracensis.) 


Our own obituary notice anticipated many par- 
Pte given above, but we cannot but insert this 
testimony to the merits of its subject from the pen 
of one of Dr.Draper’s oldest friends, and one of our 
oldest and most valued correspondents.—Eb. 
E. M.J] 


n - oe 


AUTOMATIC REGULATORS FOR GAS. 


20812.]J— TRR regulator described by. M. Saig- 
nol, referred to on p. 293 of your last issue, hus 
been used by myself for more than twenty years. 
It is satisfactory. in some respects; but is not at all 
likely to come into general use. It is expensive to 
make in a reliable form, can only be adjusted and 
altered by adding or removing mercury, which is 
exceedingly tedious and troublesome, and it re- 

uires a large bulk of mercury, which rendcrs it 
slow in working. Screws, and other methods of 
regulating, have been tried in many forms, with 
the result of practical failure. A good gas-regula- 
tor, which will work at any specified temperature, 
is yet a thing of the futuro. All known have ob- 
jections and faults which prevent their general 
use. Thos. Fletcher. 

Museum- street, Warrington. 


THE BLOCK SYSTEM. 


(20813.] — SRVERAL railway collisions have 
recently occurred in consequence of mistakes“ 
made by sigualmen in the working of tle absolute 
block system. In former letters I have pointed out 
that the only effectual remedy is to muke it 
electrically impossible for a signalman to give 
“line clear ” until the train itself has revistered its 
own clearance of u block section, The Sykes 
system of electrically interlocking signals and block 
instruments, also the Hodson and other methods, 
will be found fully described in tho ENGLISH 
MECHANIC. 

In America, a system is now receiving very great 
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attention, and is likely to be largely adopted in 
that country—it is the Union Switch and Signal 
Company's Constant Circuit Rail System.” 

The line is divided into the usual block sections 
of a mile or so in length; the joints at the end of 
each section of rails are insulated from the adjacent 
ones. At one end of the section there is the usual 
battery, one pole of which is attached to either 
rail, while at the opposite end is placed the magnet, 
one electrode being attached to either rail; this 
magnet will, of course, give signals upon any form 
of block instrument, either disc, needle, or minia- 
ture semaphore. Thus it will be seen, that a 
constant metallic circuit is established through the 
rails and block instrument, and that no telegraph 
tires are required, The signal indicating “ line 
clear’’ can only be given when the electric circuit 
is complete ; wien a train enters upon the section 
from either end, or from a siding, the wheels and 
axles instantly short-circuit the current, and the 
magnet being demagnetised, releases its armature, 
aud the signal is thrown to danger.“ where it 
remains as loug asa train or even a pair of wheels 
ison the section. If the line be torn up, a rail 
taken out or brokeu, so as to destroy the metallic 
continuity, the electric current will be interrupted 
and the danger or ‘line-blocked”’ signal will 
remain exhibited, and, as the electric and outdoor 
signals are electrically interlocked, it is impossible 
for signahnen to make mistakes. 

This system is found to be of great use where 
draw-bridges or level crossings exist, as, until the 
bridges are in their proper position, or the gates 
closed and bolted against the public road traffic, the 
signal dine clear cannot be shown. As this American 
invention is likely to be tried in this country, there 
will be opportunities of testing its practical work- 
ing. Clement E. Stretton. 

Saxe Coburg-street, Leicester. 


JERKS IN RAILWAY TRAINS. 


[20814.]—WirH respect to this subject, I have 
read the letters of your correspondents, Messrs. 
Stretton, Brown, and Molison, with interest; but 
by practical observation of the jerks, I must say 
that I with the opinion expressed by Mr. 
Stretton, and that I consider the theories put 
forward by Messrs. Brown and Molison are not 
tenable. 

On page 209, Mr. Brown says: Such a motion 
of the carriages ” (i.e., as Mr. Stretton explains it) 
„would cause the passengers to jerk towards the 
engine.“ I confess I cannot see Mr. Brown's 
reuson. Mr. Stretton says that the fore part of the 
carriage is below its usual position, and the hind 
portion consequently above; and that it is the 
* righting ’’ of the carriage that causes the jerk. 
In my opinion, such a movement of the carriage- 
frame would tend to jerk the passenger away from 


the engine. I can better illustrate this by means 
of a figure. AB is the normal position of the 
a) 
A 


N 


carriage- frame; A'B’ its assumed position when 
the brakes are on. The frame, in “righting” itself, 
will describe small aros, A A'B and BB’, of a circle, 
having O, the middle of the frame, as centre. The 
direction of the arrows will show the direction in 
which the frame tums. The tendency of this move- 
ment will be to throw the passengers from the 
engine, and not towards it. I need not say that my 
figure is greatly exaggerated in order to show the 
meaning better: the angle AO A’ ought not to be 
so large. Mr. Brown also says, at the end of his 
letter: If the passengers will sit quiet, and wait 
until the train stops, they would not experience any 
inconvenience.’ It is evident from this that Mr. 
Brown has not had the“ pleasure’’ of experiencing 
this jerk, or he would not make the above state- 
ment. As a pass-holder on the Midland Line, I 
experience the jerk every day, and have oppor- 
tunities of noticing its effect. The jerk is exceed- 
ingly unpleasant to such people as sit still: those 
people sitting with their faces to the engine being 
jerked against the back partition with some violence. 
It is also evident from Mr. Molison’s letter, on page 
230, that he, also, has not experienced the jerk. 
He says: The way to prevent this effect is not to 
rise from your seat until the train has stopped.” 

I said above, the seated passengers do ex- 
perience the jerk. Mr. Molison goes on to say 
because in the sitting position (especially with 
your back against the rail) the body more readily 
accepts the varying movements of the carriage. 
I happened to be in one of the Midland trains when 
reading Mr. Molison’s letter, aud immediately put 
his theory to a practical test. When the brake was 
put on I propped myself against the back of the 
carriage (face to the engine), having the back of 


my head and my back pressed against the partition. 
When the train stopped I again experienced a 
violent jerk. My back and head, being pressed 
firmly against the partition, did not move away 
from it, but were jerked forward with the parti- 
tion. This shows that it is not the “inertia” of 
the passenger, but the movement of the carriage-frame, 
that causes the jerk. 

Apart from the above, I made experiments myself 
with a glass of water, as stated by Mr. Stretton on 
page 253. I give the results of my investigations. 

(1) In a short carriage, titted with the automatic 
vacuum brake, a great deul of water was spilt, half 
to two-thirds of the glassful. This with a very 
quick stop. 

(2) In the same carriage, an ordinary stop being 
mude, nearly the same amount of water was spilt. 

(3) Same carriage. Very gradual stop. Less 
water spilt—about one-third, iu one case a little 
more, nearly half. 

(4) In a carriage (small four-wheeled) at end of 
train, and not fitted with the brake, very little of 
the water was spilt, only about „th part. 

Mr. Stretton says in his last letter on this subject, 
on pago 202, that the jerk is more violent in the 
short thun in the long carriuges. I have not yet 
made experiments upon this; but will do so ina 
bogic-carriage und report the result. 

Meteor. 


[20815.]—Tue reiteration of statements cannot 
coutrudict facts: and the mere reiteration of 
assertions will not lend weight to au argument. On 
P: 161 “S. J.“ put a pertinent question to Mr. 

tretton, and received a satisfactory reply—that 

entleman being presumably acquainted with the 
rakes on the trains specified. ‘Two correspondents 
“ corrected ’? Mr. Stretton from their point of view; 
and because I ventured to point out that they had 
looked out of the wrong window, you were last 
week favoured with two letters of a lively, if uot 
smart, character. When I wrote my letter, which 
appeared on p. 272, I was under the impression 
that both Mr. Stretton and S. J.” were per- 
eae | familiar with the very elementary facts 
retailed by Mr. J. Brown and Mr. Molison; and 
having pointed out very briefly that Mr. B. and 
Mr. M. had answered something that was not 
asked, I ventured to give my experiences as to 
where the“ jerk ” in question could be experienced 
to its full extent. Brown, on p. 295, retorts 
with three assertions, ueither of which I have 
denied ; but, unfortunately, he throws no new light 
on the subject. Had I known personally the brakes 
used on the lines specified by S. J.,“ and been 
also fully informed as to the manner of their 
application, I might have explained the cause of 
the jerk; but im pointing out that your corre- 
spondents had not answered the question, I made 
certain statements, which I evidently intend to 
stick to. I repeat—l. That the jerk to which 8. 
J.“ referred will be felt whilst the passenger is 
sitting (of course it will not affect him so much as 
if he were standing), for I have experienced it 
hundreds of times. 2. Mr. Brown has correctly 
stated the effect of the buffer recoil—a point not in 
dispute, though there are circumstances in which 
his dictum would not hold good. 3. Tramcars are 
out of the question. 

I am not going to follow here the example of Mr. 
Brown, and protest—for he protests too much; but 
I will ask him what sort of a jerk would be 
experienced under the following conditions :— 

Suppose a train of 10 coaches, with brake-vans at 
front and rear, and long buffers. The rear guard 
puts his brake down hard: the buffers throughout 
the train barely touch. What sort of a jerk is it 
when the brake is released? Mr. Brown will see at 
once that he has misunderstood what I said about 
the buffer-springs exerting their power ; for in this 
case it is the drawbar-spring and the “‘ righting of 
the carriage (alluded to by Mr. Stretton) which 
poe the jerk. I specially mentioned the North 

ndon line, because it is on that system that I 
have experienced the jerk most markedly ; and it is 
clear that S. J.’s’’ question arose from the fact 
that actions for damages have been raised by per- 
sons who have had arms broken or ankles dislocated 
by being thrown on to the platform by this move- 
ment of the carriage. 

On our local London lines we have a great variety 
of brakes and arrangements generally. Many of 
the trains have practically no buffers at all, being 
coupled up closely with buffer-rods bearing direct] 
on springs. The recoil from these is very small, 
and is certainly not the cause of the jerk to which 
“S.J.” refers, and which Mr. Molison will have 
it I regard as the cause, though it would have the 
„opposite effect.“ 

It is my turn to protest now, and I do protest 
that writers in the ENJOoIIs n MECHANIC, even 
though they are science teachers,“ should at 
least credit their brother-writers with the bare 
knowledge of such facts as are to be learned from 
textbooks, and be careful that, before ‘‘ correct- 
ing“ such men as Mr. Stretton, they clearly under- 
stand the question. I wonder whether Mr. Molison 
ever heard that classic quotation, ‘‘Teach not a 


parent’s mother to extract the embryo juices of the 
egg by suction; that good old lady can the feat 
enact quite irrespective of your kind instruction.” 
However, he makes amends ; for docs he not say, p. 
205, “the particular jerk which does occur, and 
which I have myself experienced, is not so clear as 
to its cause? Hear, hear! Why, he is beginning 
to see that what he has previously said has nothing 
to do with the question, and I am beginning to hope 
that my admonition will not be thrown away. Mr. 
Molison has an amazing capacity for misconceiving, 
though. I thought, from some remarks in a 
previous communication of his, that he set a great 
value on a name appended to a letter, and thinking 
that perhaps bodily weight might be of some im- 
portance in estimating the value of arguments, and 
age of more importance than either name or weight, 
I offered to supply mine; but he has taken my offer 
in a manner whia is, to say the least, ludicrous. 

If Mr. Brown will consider the conditions of a 
given brake, and the manner of its application, he 
will perceive that his answer is not all that is needed. 
So far as it goes it is correct enough ; but it does not 
meet the special conditions—in fact, is wide of the 


mark. It is not to be expected that the authors 
of text books can deal with all the details of a special 
case. It is their business to teach principles ; and 


without modification they are apt to be wrested 
from their application by, as in this case, those who 
obviously have no experience worth speaking of in 
connection with the action of brakes. 

Nun. Dor. 


SAW-SHARPENING. 


(20816.]—F. Carre’s illustration and{description 
of saw-sharpening (letter 20788), should prove a 
boon to amateurs to whom saw-setting is, to say the 
least, not at all an easy 1 To my eye the 
teeth resemble, so far as filing goes, the lightning- saw 
teeth of the saws introduced from America, but I 
think are easier to form. My brother recently 
bought one with coarse teeth on one edge and fine 
ones on the other, a very neat tool at, I think, 5/-, 
but I did not try it. Evidently it has no set, but the 
filing appeared to me to be cunningly done—one 
more American puzzle added to the 15, and the 
jumping frogs. From the description, I should 
certainly expect the saw to cut as cleanly as a knife 
edge. I shall try it forthwith. O. J. L. 


MEDICAL REPLIES. 


[208 17.] — “ R. M.” (48648) — QUINSEY AND 
Sone TiinoAT (48744) — RHEUMATISM (48792) — 
RIN won nx (48795) — DISCHARGE FROM Ears 
(48787) — DIABETES (48738).— All these queries 
ure, from one cause or other, ineligible for useful 
reply. I cannot write out a treatise upon diabetes 
apropos of no practica] point, and the disease is one. 
for which the patient needs careful personal super- 
vision by a skilled professional man. Ihave never 
heard of ‘‘ Dr. Felizet’s treatment.” Refer to for- 
mer reply upon diabetes. On discharge from ears 
I have twice written in back numbers, and have 
said all that can be said with advantage. Ear 
disease is sometimes fatal, because the ear occupies 
a bony case which extends into the brain, and, 
therefore, disease affecting this bony case causes 
effusion of pus within the cranium, and fatal com- 
pression of the brain. The remedy, then, is 
trephining of the skull behind the ear. Ringworm 
is diagnosed by examining the roots of the 
hairs by means of the microscope, and its 
cure depends upon the accurate removal of 
the crusts, and the application of substances 
which exterminate the vegetable parasites which 
infest the hair follicles, just as a gardener would 
destroy weeds in a gravel-walk by sprinkling salt 
upon them. If she really has ringworm, your 
getting a bottle of medicine for her is as much 
use as greasing her nose with a tallow candle. The 
application of iodide of sulphur ointment, after 
careful removal of the crusts so that the ointment 
really reaches the parasites and soaks into the hair- 
follicles, is the remedy. But it must not be used 
so freely as to irritate the scalp and produce 
erysipelus. The use of a large soft poultice, smeared 
over lightly with soft soap, is the best application 
for the preliminary cleansing. But get competent 
medical advice, so as to settle first that your child 
really has true ringworm, and next to direct you 
as to the detail of the application of the iodide of 
sulphur ointment, or other suitable application. 
Ringworm is intensely infectious by means of 
towels, sponges, brushes, combs, kc. The publica- 
tion of mere personal prescriptions would be of uo 
general interest to the readers of the E. M.,“ 
and would be hazardous to the querists them- 
selves, as, given without accurate diagnosis and 
estimate of constitution; such prescribing would 
do much more harm than good, and would occupy 
space and time that cannot be afforded. When, 
again, as in (48792), one is asked to prescribe for a 
case under medical care, and obviously needing it, 
my replying would be unprofessional—not as any 
matter of medical tradcunionism, but as upset- 
ting the patient with his doctor, and doing hun 
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much more harm than good in the long-run. Such 
cases are necessarily ineligible, as also are many 
cases utterly vague in description, and which need 
personal investigation before they can be realised. 
Of these, queries 48648 and 48744 are typical ex- 
amples. 

On DRHTIXES (48752).—This subject is one of so 
much general interest that I may well occupy fur- 
ther space upon it. Ithink it a mistake to drink 
strong tea when we merely need water; but as to 
suggesting a practical substitute, I confess to being 
often in considerable difficulty, owing chiefly to 
people's acquired tastes. One would premise by 
asking the reader—Does he eat and drink to live, 
or does he live to eat and drink? For such 
as practically live in order that they may 
eat and drink, I think it matters but little in what 
way they wear out their viscera and extinguish 
themselves. But for refined gourmets who, while 
enjoying their eating and drinking, as healthy 
peeple enjoy the performance of all their natural 

unctions, yet eat and drink in order to supply their 
bodies with energy in the best way, and not as a 
mere animal indulgence, the question is one of large 
and 8 interest. Now, such people in eating 
and drinking should aim to get the largest amount 
of energising food at a minimum of cost and at a 
minimum of wear and tear to the digestive and 
scavenging viscera of the body fed. To enter upon 
these interesting food questions would be to travel 
beyond the question. But the question of drinking 
has to be considered from the same standpoint, in- 
asmuch as, though drinking is not intended to 
supply the body with food, yet it should be regu- 
lated upon the same principles. While the food 
may accurately be compared to the fuel in the 
furnaco of a steam - engine, drink has no 
very perfect analogy in mechanics that 
occurs to me at this moment. But want 
of water is much more rapidly and painfully fatal 
than want of food. Water in the system plays the 
part, first. of a solvent; second, as a vehicle for 
carrying the dissolved food into the system, and 
afterwards from one part of the system to the 
other in a ceaseless circle of water-carriage move- 
ment; thirdly, of dissolving out of the tissues all 
efiete matters and carrying these off to the 
scavenging oraus, such as the lungs, kidneys, 
bowels, and skin. Now, in cholera, where vast 
quantities of aqueous dejections occur, the blood 
becomes thick, treacly, and viscid, and all the 
functions of the body are obstructed inversely in the 
order of their necessity for the maintenanco of 
existence. First, The oxidation of food is di- 
miuished, and the temperature of the body rapidly 
falls; Secondly, the climination of refuse matters 
otherthan by the bowels is diminished variously, 
and effects, practically of poisoning by these 
retained matters, takes place. Such are the violent 
muscular cramps which torment the patient for 
hours previous to death. In slower forms of death 
from want of water, as on shipboard or in boats at 
sea, maniacal symptoms are ushered in by the 
fearful thirst, and these are largely due to 
retention within the blood of effete matters which, 
while the blood is adequately liquefied, are carried 
off in solution by the kidneys. Now, these forms 
of death are only extreme developments of the 
appetite for water which we call thirst. In quench- 
ing thirst, it should be recollected that water is the 
ouly substance by which thirst can be met; and 
that intermixing alcohol, coffee, tea, &c., with 
water, in order lo relieve thirst, is a mistake. Neither 
alcohol nor any other liquid would do aught but 
hasten death from thirst. Much salt in the food 
makes one very thirsty. Why? Because an excess 
of salt having been taken into the blood, the kiducys 
hasten to tum it out of the system ; and in tuming 
out the salt, they have to eliminate a large quantity 
of water in order to dissolve it and carry it off: thus 
the blood is left too thick, and the person feels 
thirsty. Now, one reason why beer-drinkers go 
back so soon and so repeatedly to the public-house 
is because salt is put into their beer for them; and 
taking the effect of the salt and of the alcohol 
together, there is no doubt that beer aggravates 
thirst instead of quenching it. Beer-drinkers imagine 
that abstainers from alcohol drink a lot of cold 
water.“ But, in point of fact, it is the beer-drinkers 
who drink the ‘Slot of cold water.“ Any beer 
drinker who goes to the food department of the 
South Kensington Museum will there sce the con- 
stituents of the beer all separated in a visible form 
in their proper proportions, and he will learn that, 
out of twenty pints of beer that he buys, nincteen 
are water! Nearly one pint is alcohol, aud the rest 
is treacly residue, with salt and other unimportant 
constituents. The treacly matter represents the 
food material, or residual barley, left in the beer. 
The alcohol may be partially oxidised in the sys- 
tem, but its effects are chicfly felt in taking the 
edge off those sensibilities by means of which the 
System is conscious of fatigue; and a large part of 
the alcohol is exhaled by the lungs and skin, as is 
shown by the smell which emanates from the 
drinker. The salt gives a certain piquancy to the 
flavour of the beer by irritating the nerves of the 


tongne. and it serves also to set the kidneys going 


and bring the customer back to the public-house. 


Beer, when taken at meal-times by those whose 
stomachs have been trained to look for it, 
a secretion of gastric juice, and its alcohol is 
rapidi 
the solution of the food may not be hindered. If 
stronger alcoholic beverages are taken, such as 
wine or 
pending their removal, and, as is well- 7 
the glass of wine be repeated too often, digestion 
is altogether 
wards the food, has to 
entered. In this case it is generally said that the 
salmon has disagreed ” with 

out; but I have generally observed that the 
capacity for walking straight is as much impaired 
asis the capacity for digesting food, and, unless 
when wine 
“the salmon’’ make a man ill. Against tea or 
coffee not very much is to be said, and I never knew 


rovokes 
washed out of {the stomach, in order that 

irit, digestion is more completely arrested 
own, if 


revented, and a few hours after- 
be returned by the way it 


the unfortunate diner- 


ad been taken largely, I never saw 


of a police-court case in which the defendant 


ascribed his violence to having taken too much 
tea or too much coffee. 
of thirst, tea and coffee are bad. 
of drinking strong tea, or black coffee, directly 
after dinner, is especially bad, and certainly inter- 
feres with digestion. 
man has all his sleep in him, and surely it is then 
unscientific for him to inflict upon his system 
strong tea or coffee. 
may well be indulged in moderately ; the bulk of 
the day's work is done; the body not only wants 
rinsing out, but fatigue is felt which may well 
be counteracted by the use of a mild stimulant, 
such as tea; and 155 
ee is thereby interfered with. Most nations that 
rin 
inclined to t 
of the roasted coffee, when so largely and fre- 


But for the 


uerch ing 


he habit 
At breakfast time a healthy 


At „ tea- time“ tea or coffee 


dtime is not yet so near that 


coffee largely get a sallow skin; and I am 


that the carbonaceous matter 


uently taken, may perhaps have something to 
o with this. For hardworking people, who 


are not corpulent, I should suggest the thick 
tlake-cocoa as the healthicst and most nutri- 
tious breakfast beverage. 


For those who do not 
want fattening drinks, and who often cannot 


digest cocoa, I should say drink hot water at break- 
fast. 
their main meal, need a diluent drink an hour or 
two afterwards, and if they drink tea it keeps them 
awake or makes them irritable and nervous. I 
tind for myself that dining solidly, as Iam obliged 
to do when I have done my work (7.30 p.m.), and 
often needing to work 
tumbler of hot water brought into my study cr 
laboratory is the best and wliolesomest drink, and, 
after a few evenings, it will be as much relished as 
the usual draught of tea. 


Those who dine lute, and make their dinner 


m nine to eleven, a 


The hot-water assists to 
complete the digestion of residual food, it acts upon 
and rinses out the effete matters, aud 


the 1 85 
thus will be found to wake one up sufficiently, and 


neither to injure the stomach nor to keep the brain 
awake after bedtime. In cold weather warm water 
is by far the best dmnk at dinner-time, and in hot 
weather a draught of warm water is far wholesomer 
and more cooling than cold or iced water. Upon 
my own dinner-table I always have some of 
Feltoe’s (Albemarle-strect) Speciality : lime-juice 
cordial (a pure, finely-flavoured syrup of lime- 
juice, which is very cheap, and keeps perfectly in a 
decanter) ; a tablespoonful or two of this, and then 
hot water to fill up a tumbler, makes a nice whole- 
some drink at dinner-time or otherwise, when a mild 
sort of lemonade is fancied and needs to be had 
without preparation from the fresh lemon. The use 
of iced-water is one of the destructive habits in 
which our American cousins indulge—not because 
it cools them or quenches their thirst, but simply 
because they have acquired bad habits and have de- 
moralised their palates. At an hotel in the United 
States, guests will be seen sipping hot coffee, iced 
milk, and other things alternately, as well as de- 
vouring, in no time, a vast quantity of viands, on 
the principle of devil take the hindmost,’’ and 
mixing up in their mouths substances which to 


an ordinary Englishman seem to make a 
strange medley. It may be that the ‘ devil 
takes the himndmost' at the hotel tables, 


but I am certain that afterwards the doctor gets the 
foremost ; for nowhere else do we sce such a nation 
of dyspeptics and such need for dentists. The 
difference between the heat taken into the body by 
a glass of iced-water or a glass of tepid-water 1s 
trivial, and is more than outweighed by the fact 
that the warm liquid relaxes the skin und promotes 
free perspiration and evaporation therefrom. The 
cooling effect produced by this evaporation may 
readily be noticed by observing the coolness which an 
afternoon draught of warm tea affords as soon as 
the skin relaxes. In fact, the hankering after iced- 
water is a mere itch of the palate analogous to that 
which a chewer or a smoker 13 subject to with 
regard to his quid or his pipe. There are heavy 
workers in glass furnaces, ironworks, &c., who per- 
spire so freely and part with so much water to carry 
off the waste from their muscles that they need very 
lurge supplies of liquid for their thirst. Such men 

if they take beer freely, break down early in life: an 

what they need is a tepid outmeal drink, which not 
only keeps their blood at a proper point of dilution 
for 5 05 scavenging and for free evaporation, but 


also supplies them with harmless food-matter in 
considerably larger quantity than exists in the 
treacly residue which is left by beer when the water 
and alcohol have been distilled off. For such 
workers—in harvest-fields, at ‘‘coal-whipping,”’ in 
puddling (an occupation which will Aa be 
superseded), in stoking marine engines, in eae 
works, &c.—the following drink will be found 
cheap, sustaining, and very healthful:—Boil a 
ae of good oatmeal in two gallons of water for 

ftcen minutes, and when done add a pound of 
brown crystallised moist sugar, then slice finely two 
lemons into a thick clean two-gallon cask, witha 
wooden tap. Pour in the boiling oatmeal and 
sugar, and then fix the bung. A 44 gallon cask of 
this can be made for about a shilling, on begiu- 
ning work at the foundry or before going to the 
harvest-field. It will serve a considerable gang of men 
all day with admirable drink and real refreshment. 
If the cask have been put into a strong box, the 
wooden tap and spiggot fixed in through holes in 
the end and top of the box, the space round the 
cask then rammed with sawdust, or, in its absence, 
with hay or other such non-conducting material, 
and the top screwed on, leaving a proper hole for 
inserting the bung after the oatmeal has been pour 
in, it will keep warm all day. If limes or lemons 
cannot be had, put in an equivalent 1 of 
Feltve’s lime-juice cordial for flavour. But, in this 
case, the fresh lemon with its peel—all finely-sliced, 
should be used in preference, if practicable. A 
brass tap should not be used. I have no doubt 
that a man hawking this round such works, ata 
halfpenny a draught, would meet with abundant 
welcome, and do very well. Its cost would be 
about one-fourth that of beer; it would be abso- 
lutely wholesome, and it would contain twenty 
times the nourishment. 

James Edmunds, M.D., &c. 
Grafton-street, Bond-street. 


LEGAL REPLIES. 


[20818.] — Grounp Lannrorp AND TENANT 
(18557).—The lessee has clearly a right to deduct 
PT upon the amount of the ground-rent 
1e pays; and this has nothing to do with the lessor's 
liability to income-tex. Neither can the lessee be 
compelled to give up the receipt he holds for pay- 
ment of property-tax as occupicr, for this is pro- 
bably quite a different amount. But if the whole 
income of the querist is such thathe is not liable to 
pay any tax, he can petition for its return, and he 
ad better apply to the collector to get the forms 
necessary to be used for that purpose. 


PURCHASE — RENT — APPORTIONMENT (48660).— 
Upon the completion of a purchase of land or houses 
the rent accruing due is generally arranged; to- 
gether with the question of interest upon the pur- 
chase money, if there has been any delay. If it was 
agreed in this case that the current week's rent 
should go to the purchaser, then, of course, he has 
a right to it, and he had better sue C. for the 
amount in the County-court us money had and 
received to his use. Where there is no such agree- 
ment, and upon this point the question is not clear, 
the accrning rent has to be apportioned between 
the parties; but in neither case could C. keep it all, 
so the querist had better demand payment of him 
and then put him in the County-court. 


INTEREST — OVERDUE Account (48634).—This 
querist is entirely wrong in this law. The question 
is not whether the customer can resist his claim for 
interest, but whether he hus any right to make 
such a claim. No interest is payable upon an 
ordinary account, however long it may be overdue, 
unless by agreement. As oue man caunot alone 
make a contract to bind another, the mere demand 
of interest upon an invoice is nothing unless and 
until it is assented to, cither expressly or by impli- 
cation from former payincuts. Bills of exchange 
and promissory notes carry interest by the law 
merchant, but certainly neither invoices Ror ac- 
counts can do so. ‘The querist can arrive at the 
same result by a system of discounts. 


Crurcnyarps (48685).—I will look into the 
statutes as soon as I can. 


MORTGAGE—SEIZURE (48608).—I certainly cannot 
advise upon the effect of a mortgage without secing 
it; but, presuming it merely comprises the house 
and shop, then upon default these only could be 
tuken by the mortgagee, though probably he would 
also have power to seize the fixtures upon the pre- 
mises. It scems unlikely that the stock, having 
been paid for at a valuation, was included in the 
assignment; but even this is possible; and, in 
short, the question cannot be fully aud safely 
answered without my first sceing the mortgage 
itself. 

WILL—VESTED REMAINDER (18703).—In the case 
put, as the estate is given to B. absolutely after 
A.s life interest, B. takes whit is called a ‘* vested 
remainder.” The result is that. upon the death of 
the testator, the absolute property in the estate 
assed at once to B. by virtue of the will, although 

e could not get possession ot the estato until beth 


Deo. 8, 1882. 
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life interests had fallen in. But as it was B.’s 
property, he could leave it by his will as he pleased; 
and his dying in the lifetime of A., or the widow, 
does not alter the legal position of the parties, and 
his will would operate, uf valid. 


LANDLORD AND TENANT—DEaATH (48720).—Tho 
tenancy does not determine by the death of the 
tenant, and his administrators take his position, 
and should give the proper notice toquit. For their 
actual use and occupation of the premises since the 
death they may be held personally liable; but for 
rent accruing due under the tenancy they could only 
be charged as administrators, and made responsible 
upon proof of assets. The notice should be given in 
proper time and form, and the house let, or the 

ndlord arranged with, with a view to determine the 
tenancy. 


BuiLpInG — TENEMENT (48736).—There is no 
doubt that the owner of a flat has a right to support 
from the floor below, and generally from the boise 
itself. As the adjoining tenement, by being so badly 
built, injures that right, he has a cause of action for 
damages against the builder. But Ido not see how 
the pee of the flat can have any claim upon 
the builder to take it back again. There is, as far 
as I know, no such form of remedy in English 
law; but perhaps the property in question is in 
Scotland. Without fuller facts, and a perusal of 
the deeds, I cannot advise more exactly. 


WIII—LArSsED Lecacy—Resmve (48753).—If 
the daughter dicd without leaving children, her 
le would lapse, or fall into the residue. If the 
will was so badly drawn as to contain no residuary 
legatec, then this share would go to the executor 
for division amongst the next of kin. The will 
speaks from the death of the testator, and, there- 
fore, this daughter’s share would then be divided 
so that a third would go to the wife and a third to 
each of the sons. A. would thus get a third of his 
sister’s share. As to B.’s dying intestate after- 
wards, that has nothing to do with A., for, as he 
leaves a widow and two children, they would take 
the property he left, she a third and the children 
two-thirds betwcen them. This question looks 
very like a puzzle, put by the querist merely for 
amusement and not for information; but I have 
answered it, as it may inform others. 


FATHER— WIDOWED DAUGHTER (48755).—I be- 
lievo the parish can compel a parent to support his 
child, even though she be over age and a widow. 
But an order would only be made upon summons, 
and after proof that the father had means out of 
which he could contribute. 


Loan—INTERESsT (48761).—The simplest legal 
form which B. could give would seem to be a pro- 
missory note upon a sixpenny bill-stamp, payable 
either upon demand or as may be arrauged, with a 
statement of the agreed interest. With sucha note 
the lender could always sue for his money upon 
default, and if interest were paid the note would 
be kept alive always; otherwise it must be renewed 
every six years, because of the Statute of Limita- 
tions. 

TELEPHONE—PATENT— INFRINGEMENT (48771).— 
I believe that the private user of a patcuted article 
is an infringement of the patent, rendering the 
party liable to injunction. If this is so, then the 
company would have a right to apply to restrain 
anyone using a telephone, although made by him- 
self, and for himself, which infringed their patent. 
But I do not pretend to much knowledge of patent 
law, which is, in fact, a speciality in legal practice. 

BicycLE—AGREEMENT—SEIZURE (48779).—Pre- 
suming the agreement to be drawn as stated, the 
quenst can certainly demand his bicycle without 
any further authority; and he can seize it, if he 
can obtain possession peaceably. But he will have 
no right to force his way into the hirer’s house. The 
querist can also sue for the return of his machine 
in the County Court, after he has made a formal 
demand, which had better be in writing. 


CorynmoLpS—ENFRANCHISEMENT (48791).—It is 
quite impossible to describe here the costly and 
complicated process of turning copyholds into free- 
holds, by means of the Acts for their enfranchise- 
ment. It can be done either with the consent of 
the lord, or in a compulsory manner. But com- 
pensation must be made, and the querist had better 
consult his solicitor. 


COPYRIGHT— QUOTATIONS (48793).—In making 
quotations it would legally be cnough to give the 
author’s name, though, practically, it might be as 
well to add the work quoted from. As there is 
no treaty of international copyright between this 
country and America, works published there are 
not protected here, nor rice rersd. It is generally 
thought the Americans get the best of the business, 
and many eminent authors have agituted for a 
change in the law. 


WII - PnonarE—IxNxSOLVENCX (18798).—The fact 
of a testator dying insolvent would not prevent his 
will from being proved, except that no one might 
care to go to the expense of so doing if it could not 
be paid for out of the estate. As to what special 


causes would prevent a will being proved, this is a 
question which might be answered m a volume, but 
not in these columns. Wills are imperfect in hun- 
dreds of ways, any one of which may prevent their 
being valid, and so being proved. No man should 
sigu a deed without first reading it, and no respect- 
able solicitor would wish any one to do so. The 
question, as asked, is an enigma; but if the querist 
will put it more plainly, I will try and answer 
him. 


LANDLORD AND TENANT: Executors (48806) .— 
The executors are bound by the contract of tenancy 
entered into by their testator in the same way as 
he would have been himself; and they must there- 
fore give the needful notice to quit according to the 
agreement, If they quit without notice they will 
be liable to pay the rent; either as executors, or 
personally, according to circumstances. 


Trust Funp—Dent (48808).— Presuming that 
the money was held by A. in trust for the separate 
use of B., her husband, C., has no nght whatever 
to the same. The £50 borrowed by C. of A. is, 
therefore, an ordinary debt; and if A.’s creditors 
can get an order ue that money, I do not 
think the fact of A.’s still owing B. money would 
affect the question. But if such process, by means 
of a garnishee summons, is taken against C., ho 
had better consult a solicitor, and be fully advised. 
Promissory notes, upon which no interest is paid, 
should be rencwed within six years, or they be- 
come useless under the Statute of Limitations. 


LANDLORD AND TENANT—REPAIRS— BANKRUPT 
(48816).—A landlord is not bound to do any repairs 
whatever, except by agreement. Presuming the 
three years’ leuse to be valid, C. can do nothing to 
get rid of the premises. The landlord's becoming 
bankrupt would probably not improve her position ; 
and to find out this fact she must search at the 
Court of Bankruptcy, or in the London Guczette. 

Fred. Wetherfield, Solicitor. 

2, Gresham- buildings, Guildhall, E.C. 


STANDARD SCREW THREADS AND 
GAUGES. 


[20819].—Havine a quantity of small machines 
to make with all screws to Whitworth standard, I 
went to Buck’s (Viaduct) for new taps, which he 
guaranteed were Whitworth standard, and that 
there was nothing made between 4 20, f 24, and 
k 28 threads. After tapping some hundreds of holes 
and finishing machines I tind that screws made to 
Whitworth standard will not fit my din. holes, and 
a large quantity of work is completely spoilt. I go 
to Churchill’s (Finsbury). They sell American 
stocks and dies marked Whitworth,” as follows: 
4 20, 5% 24, % 24, yy 32, $ 40 threads. They also 
guarantee them „ Whitworth.’ Are there two 
sets of gauges? Ihave several works on engincer- 
ing. All give Whitworth gauge, but do not go 
lower than jin. What, may I ask, is really the 
standard? Noone seems to know. Isit possible 
that the machine industry is of so little importance 
in this country that uniformity in screws is not 
necessary? Euch sewing machine maker seems to 
have a separate set of threads. Why is this? Why 
should the ‘‘standard’’ be kept under a bushel’ 
Might not the learned societies professing an in- 
terest in mechanical matters use a little of their 
ample funds for printing and publishing such 
useful tables, with a request that they be adopted, 
and thus aid in establishing uniformity? I notice 
in your valuable paper, under Scientific News, that 
the Board of Trade were revising (by compounding) 
the wire gauges. Any change, howeverslight, renders 
new gauges and tools necessary, and causes much 
expense and confusion. Why do they not make a 
clean sweep of the whole system, and call a spade 
a spade? Why should any system, in fact, be used 
that does not tell us the value without reference to 
some special gauge? Is No. 19, which means 
nothing, easier to remember than 012, which 
means actual measurement, and again, why not 
equalise the divisions thus: — 010, 045, 050, the 
resent ones being most irregular—viz., L. W. G. 

Fo. 28, 138; 29, 134; 30, 125; and so on. In 
the metal trades there are six gauges in common 
use, besides muny special ones; thus— Birmingham 
wire, Birmingham metal, sheet zinc, iron rod, 
Nettlefold’s (wood) screw, and the Laucashire wire 
gauge in three parts from III to Al, from Z to A, 
and from 1 to 80, 114 sizes, the largest of which is 
under zin. If the decimal division were adopted 
for measurements of lin. and under, and made the 
universal standard gauge, all necessity for the 
various gauges would cease. We find the micro- 
meter caliper (giving the necessary three decimal 
figures up to lin.) is rapidly coming into use in 
many of the best shops and warehouses, as a means 
of comparison and reference, and that, as a uni- 
versal gauge, is all we require. A change of some 
sort is very desirable, for brass, iron, and stecl wire 
aro drawn to the Birmingham gauge, while twist 
drills are made to the Lancashire gauge, and in 
very few instances can we find drills and wire that 
coincide. This subject is of the utmost importance 
to the incchanic, as exact measurements mean good 


work. I hope that somo one capable of speakin 
with authonty will give us the true Whitworth 
standard complete, and also that the subject of 
gauges may have the share of your space it 
deserves. B. S. W. 


DRILLS AND CHAMFERS. 


20820.]—I THINK, in justice to myself, that you 
should allow me a little further space, lest any 
misapprehension should arise from the extraor- 
dinary letter of Os” in this week’s number. I 
should not object to any criticisim, however 
rigorous, provided it emanated from true authority: 
but the fact is, that Os’s’’ criticism is utterly 
untrue and misleading—at least, in some respects. 
He takes exception to my knowledge of chemistry, 
when indeed it is himself who is wanting in that 
respect; and what extraordinary notions of 
chemistry he must have, in truth, if he supposes it 
to be a science without exceptions to its laws. He 
cannot understand why aquufortis, by having soda 
dissolved in it, becomes increased in its corrosive 
effect upon steel. What a pity it is that his know- 
ledge of chemistry seems thus to extend no farther 
than that acid and alkali noutralise each other. 
Allow me to enlighten him, then, by telling him 
that nitric acid requires to be weakened before it 
will act upon the metals. If he has any doubt of 
it, let him consult, for instance, Tomlinson’s 
‘t Cyclopædia of Useful Arts and Manufacturcs,’’ 
where he will find it distinctly stated. 

Tubal Cain. 


20821.J]—I must take exception to one or two of 
“ Tubal Cain's’? comments upon my letter under 
the above heading. In the first place, it is nota 
theoretical exposition, but a purely practical one. 
Theory has no part in it at all. I can guarantee to 
mike, without difficulty, every drill and chamfer 
illustrated in it. With one or two exceptions I have 
the prototypes of those in my possession. I have 
made hundreds of drills in my time, both for sale 
aud home use, and boldly assert that less difficulty 
would be experienced by any average workman in 
following my plan than would be the case with 
yours ; and I have no hesitation in saying that my 
plan is more expeditious, more simple, aud more 
available in practice. Again, in no sense is the work 
‘“‘ultogether beyond the power of unprofessional 
hands.“ Had iL been so, or had I thought so, I should 
have hesituted to intrude so much upon the all-too- 
limited columns of our valuable paper. I give you 
credit for an ingenious method of making ; but I 
must tell you that you require about four times as 
long to make a drill as I should. I could make, 
harden, and temper a dril of a simple 
kind in about five minutes. Do you not 
see, too, that your method is only applicable to 
small or medium-sized drills, and in no sense is it 
applicable to making chamicrs? I fancy, too, you 
will find that any of Holyoake’s needles will not 
withstand the assault of a good Lancashire file, 
while a highly-tempered drill, hardened in the 
ordinary way, will be proof against one. I am very 
pleased indeed to know of your method of making 
drills, because it is quite new to me and, no doubt, 
very effective iu a Munten degree. Alfoj oe. 


— er 


DIE-ENGRAVING. 


[2S022.J]—In answer to F. C.“ (20790), the 
gra vers used by copper, silver, or stcel-engravers, 
are all similar; those used by wood-engravers are 
not suitable; but all huve what you call mushroom 
handles. Figs. 3 and 4 are sections intended to bo 
right size; as to length, break off an inch as 
directed. 

The punches must vary in size, according to the 
job. Begin with a dozen or two, gin. diameter in 
middle, varying from zin. to jin. diameter at each 
end, about Yin. long, and shaped like left-hand end 
of Fig. 2, B. 

If Fred. Carre looks again, he will see that he has 
put his nose to my rose; he is welcome. The rose- 

ud is to be finished on the punch exactly as it is to 
appear on the paper when stamped; use fine file, 
and the graver marked Fig. 3, or you may first com- 
mence with the hand-graver like the fourth, 
marked Fig. 1. Before beginning this punch, look 
well at the Queen’s head on a new coin, observe, 
firstly, it has a hard outline—that is, it does not 
anywhere soften off to nothing; secondly, the sur- 
face of the head is not flat, but is really a part of 
a very flat ellipse; or if you could borrow a 
lady’s cameo bracelet, not too ee engraved, 
aad study that attentively, all difficulty would dis- 
appear. i 

The dics are sold by the makers of embossing 
presses at per doz., very cheap and good ; they are 
never hardened when only used for stamping paper 
or cardboard. 

To mako au exceptionally difficult punch, do 
yom best with file and graver as usual, then 
arden, and temper to a straw colour, drive punch 
into a spare piece of steel (the side of another 
punch will do), file the surface flat and take a 
squeeze, fhen with hand-gravers improve this 
matrix to the uttermost, harden, and temper ; 
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soften the original punch, and drive it into this so- 
called“ bed,’’ and you ought to find it perfect. 

To finish a die extra well, t a piece of bluestone 
from the tool-shop, split it hke firewood, and make 
a cold chisel with a fine thin edge from one of your 
punches, and split up the pieces of stone to the size 
of astraw, and over an inch long: use with water, 
and don’t press too hard, or the work will be 
grooved. Gamma. 


COLOUR. 


[20823.]—It is difficult to understand why 
who eitherdo not understand the principles and 
objects of scientitic research, or who disagree with 
its results, appear to feel so much irritation against 
the scientific methods and those who employ them. 
Mr. Calton, 20792, p. 296, comparing his definition 
of pure blue and mine, asks ‘‘may not both be 
correct? Of course they can. No doubt they are 
each true from the different standpoints. But so 
far from seeing himself that this may be the case, 
he wants to maintain that the doctrines of scientitic 
men are vot (rue, and that his are. He probably 
realises clearly enough that it would be rather pre- 
sumptuous for a man who knew nothing of pig- 
ments, proportions, and perspective to criticise and 
condemn his method of represeuting nature upon 
canvas. Yet he feels himself fully authorised, upon 
the strength of occasional looking through a prism 
apparently in open daylight), to criticise and con- 
mn the results of the life-working of men pro- 
vided with the most perfect means of examining 
the phenomena they study. He seems annoyed 
because he is told that he is persistently mixing up 
two things which are utterly distinct, the action of 
light upon pigments and the colours in light itself. 
Nor will he recognise that these two belong to 
ditferent departments—Art and Science. It is his 
business as un artist to study how to appeal to the 
senses and the imagination, and by what material 
means he can most adequately represent upon 
canvas the effects produced by the play of light upon 
natural objects—to furnish correct and permanent 
representations of colour. The scientific man has 
entirely different objects: as a philosopher he ex- 
amines the nature of light itsell, aud the mode in 
which it produces colour; as a physiologist, he 
seeks the mode in which these external actions are 
received and perceived by the senses. These have 
no necessary connection ; the artist and the scientist 
have no need whatever to dispute, if each will 
leave the other alone, and it is doubtful if the artist 
can assist his own objects by the work of the scien- 
titic theorist. 

I, too, was much pleased with the experiments 
aud diagrams of Mr. Hardie ; they are truly and 
practically scientitic, and their denen are to be 
relied on. They mix lights properly, by first sepa- 
rating out the desired rays with certainty, and then 
recombining them. But Mr. Calton wishes to 
make modifications of them which would destroy 
their value, aud make them unscientitic ; for this 
would be the result of using coloured glasses and 
gelatine films. The light from which may be what- 
ever happeus, but certainly not pure lights. 

Before going a little into the subject, I may say 
I have no pretensions to be an authority upon it: 
it is not one to which I have given much tune or 
study. But I have cxamined it usa purt of the 
tiell of science, aud utilised it both in connection 
with electricity and chemistry, and have taken care 
that my knowledge of it should be, if not wide and 
deep, yet clear and accurate, so far as it extends. 
Now, Mr. Calton, probably from want of that exact 
classification of ideas which science necessitates, 
manages to deduce error from truth. He makes 
some experiments with a prisin, and talks about 
the rays overlapping as they spread. This is up- 
setting the first laws of motion of matter or of 
light. Motion, once imparted, proceeds in a straight 
line for ever, unless diverted by a new force; just 
What the mys are one inch from the prisin, they 
are a mile away—they never overlap; but all spread 
out in an enlarging area equally. That spreading 
out and consequent dilution may alter their tone to 
the eye. Also, in looking through a prism close to 
the cyc, only a part of the rays can enter the eye: 
by the act of rotating it we bring new rays on to 
tho pupil; we do not mix those already enter- 
ing. 

Then Mr. C. says, laying down a law which is 
erroneous, ** Now as blue happens to be a primary 
colour, it is evideut it cannot be made by mixing 
other hues, any more than gold can be made from 
other metals.“ That is an excellent example of 
“begging the question.’ Blue is no more a pri- 
mary colour than green is, ercept on his on wecta: 
he assumes the whole point, and then deduces con- 
sequences. That is not the scientific process, aud 
15 8 will form a broken reed in his 
wud, 

Gold is an element; no analysis breaks it up 
We can make imitation gold, which nothing but. 
analysis will distinguish from it. The senses per- 
ceive no difference. Blue is a primary colour, an 
element of light: each particular shade of blue can 
be separated, and referred to an exact wave- 
length of light. Exactly the same is true of green. 


ople, 
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But we can produce blues and greens which the 
senses cannot distinguish from the natural, by 
mixtures of light or colours. These, like the 
imitation gold, analysis can separate into their 
constituents. 

Colours are primary and compound. What is 
the distinction? Every colour which has a definite 
wave-length, a fixed position in the spectrum, 
is a primary. Any colour which, analysed by the 
spectroscope, breaks up into two or more distinct 
wave-lengths, is a compound. 

A given hue may be identical both as primary 
and as compound, and may be arrived at by several 
combinations. The explanation may be found by 
comparison with sound Starting from a given 
note, which means a definite rate of vibration in 
the air, we can pass through a vast range of notes 
to the octave, which means a doubled rate of 
vibration. We divide that range of vibrations 
into seven parts, holding certain relations to each 
other which we call ‘the notes of the scale“; but 
these notes are defined solely by their relations to 
the vibration we start from; between them there 
exist numbers of possible musical tones. 

Exactly so with colour: the visible spectrum is 
one octave of wave-lengths, divided into intervals 
by just the same proportions us those of the musical 
notes. These exact tones of colour we call the 
pure colours, and the intermediate ones, tones or 
shades of the colours. These pass from one colour 
toanother by insensible gradatious, and these are 
really just as definite individual co'ours as the series 
of tones which can be produced by tightening or 
shortening a string are definite individual notes. 
Mr. Calton calls this “ blending by overlapping,” 
and he is in error. Would he call a semitone in 
music a compound note produced by the he 
ung of the true notes on each side of it? If he 

oes 80, a musician would tell him it is nonsense. 
But so it must be in the case of light, for the two 
cases are identical. 

But we can blend two notes together; we can 
strike two strings, so arranged that their wave- 
lengths unite, and accord at regular intervals, and 
we have a harmony. We do the same with 
colours, and the combined vibrations may so accord 
as to produce an effect not to be distinguished by 
the sense of sight from that of a primary single 
colour of the same rate of vibration. This is not 
quite the case in music, because the ear hasa higher 
power of analysis than the eye, and also because 
the musical notes are never pure: they always 
generate a series of higher and lower vibrations 
in addition to the true one; this being the cause of 
the vaned sounds of the same musical note, as pro- 
duced by different instruments—the 4% ye, as it is 
culled. 

Before Mr. Calton again calls a statement 
“vague ’’ he should settle whether the vagueness 
is not in his own apprehension. I said, and say 
again, that a green can be fixed as definitely as a 
blue. There is no vagueness there: they can be 
fixed by comparison with their position in the 
spectrum, as a colour having such a ‘t wave-length.” 
Mr. C.'s definition of green is vague enough 
truly. any mixture of colours in which blue aud 
yellow predominate.'“ Suppose you look at a 
green by meaus of a light having an excess of 
yellow or having no yellow in it, what is its colour 
then? Without waiting for X. N. X.” I can 
tell Mr. C. that any colour seen by a sodium flame 
will be nearly yellow or black. The sodium tlame 
is, however, not quite a pure D yellow, because the 
burning spirit throws a little light of other colours. 

Sigma. 


O, IA glad to find Mr. Calton has begun 
to appeal to experiment. Will he permit me to 
point out that his method of producing a spectrum 
with sunlight is imperfect, and that he has not ob- 
tuneda pure spectrum at all? The aperture through 
which the light is admitted is tov large (was ita 
round hole t). It must be ouly a very narrow slit, 
parallel to the refracting edge of the prism. If Mr. 
Calton will employ such a narrow shit aud turn the 
pea (having its edge parallel to the slit) so as to 

ond the rays as little as possible and not as much 
as possible, he will obtain a different result, in which 
the colours obtained will not depend upon the dis- 
unce the rays have to travel from the prism to the 
surface upon which they are seen.” As it is, he 
has obtained several spectra overlapping, and the 
clear space ™ dividing the blue from the red, &e., 
is simply the white light produced by the mixture 
of these different colours. As the serven is moved 
further away the distance from red to blue in cach 
spectrum increases, und the clear space’ is les- 
sened, and ultimately disappears ; the green which 
makes its appearance, not beiug produced by mix- 
ture of blue and yellow, but being the green, which 
occupies the ceutre of the spectrum, and wluch was 
at tirst invisible because mixed with other colours 
producing white light. But no pure colour at all 
could have been obtained. Mr. Calton has such a 
contempt for ‘scicutists,”’ “ scientitic monopolists,"’ 
and so on, that I suppose it is quite useless tu recom- 
mend him to take nuy good textbook Gay, Mayer's 
Light“) and proceed to test its statements for 
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himself, pationtly making the experiments as de- 
scribed. His account of his experiment with the 
prism shows that he has yet to learn how to make 
the simplest experiment. I would recommend the 
use of a small pocket spectroscope for the purpose of 
analysing colour. 

In answer to the questions put to me I cannot 
admit that “the purest blue and yellow pigments 
obtainable give a vivid green’’; on the contrary, 
the purer the colours are, the less does the resultant 
colour resemble green. The original blue and 
yellow are pure only if, when seen through the 
prism, they are found not to contain green. , 

A red surface illuminated by the monochromatic 

cllow light of sodium, is seen only to be yellow less 
intense than that presented by a yellow surface. 

Mr. Calton's statement that mixtures of pig- 
meuts, properly illuminated, must necessarily pro- 
duce the same results as mixtures of spectrum 
colours of the same hue is true, if the pigments are 
of pure colours; but no such pigments exist—at 
least, I have never seen such. 

How does Mr. Calton know that blue is a 
primary colour? 

‘‘ Sigma’s ” statement that there are a number 
of different hues of pure blue and yellow,“ to which 
Mr. Calton objects as unscientific, is, undoubtedly 
“ universally accepted.” There are, in a pure spec- 
trum, an i/nitenumberof different colours, yet they 
are all included in the seren names generally in use— 
red, orange, yellow, green, blue, violet, indigo. 
Hence the term blue includes a very large 
number of different colours, all pure. 

I will undertake to show Mr. Calton any number 
(say 10) different pairs of colours, which shall 
produce white light—not a colour that may be 
taken for white nor white with a greenish 
tinge’’—but pure white, which Mr. Calton him- 
self shall be quite unable to distinguish, or to say 
what particular pair of colours has ee mp : 


REPLIES TO QUERIES. 


— 2. — 


„% In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


(47450.]—To Mr. Holmes.—I can only repeat 
that quicksilvered mirrors cannot be decently re- 
paired in the ways described by!“ W. T. S.“: they 
can only be made a mess of. I know no way of 
doing it.—E. HOLMES. 

17900.] To Mr. Lancaster.— Many thanks for 
answering my query.—J. C. B. 

VV drawn cartriige-shells 
you can clean in a solution of 20. of cyanide of 
potassium dissolved in two quarts of boiling-Wwater; 
keep in stone-jar well covered. To use it, hang 
the shells on wire, put them in the solution tora 
minute or two till clean ; take them out and plunge 
in cold water, then dry in pan over fire. The solu- 
tion can be used for a number of times; always 
heat before using.— BULLSEYE Bos. 


[48049.]—Lathe (U.Q.)—The directions given 
at p. 420, Vol. XXXIV., for making this very 
simple and effective lathe are apparently sufficient 
to enable any workman to fit oue up. Such lathe, 
with ‘bars’? made of gas-tube, turned true, and 
with a screw between these, would make an ex- 
tremely light and handy tool. The Babbitt metal 


may be made to either of these formuli :— 


Copper 3 b5 0 
l e Oi 10˙0 
In yaa at 455 $5°0 
Lead 40-0 — 


The latter being used by German locomotive makers. 
Full directions for casting in position are giveu as 
above quoted.—PLONI ALMONI. 

(48051.]—Street Medical Coil.—Not having 
seen F. Rowe's query, I do not know what he 
means. Is it an easily portable electro-medical 
apparatus’ Then I advise him to procure my 
“Doctor's Walking-stiek,““ inside of which are 
contained all requisites, principal and accessones, 
always ready for use, requiring no other liquid but 
a drop of water; its power can be regulated at 
will. Let him write to me. and J. . 
will send him a full description which will erable 
him to make one himself. It F. Rowe be a medical 
man, I offer to communicate to him my invention 
of a system by which electricity is rendered phar- 
maceutical—that is to say, can be presembud by 
physicians with the same precision as a poultice or 
a blister, in size, power, and specificity, prepared 
and kept in readiness by all chemusts, delwere ! 
according to preseription, and apphed either by tus 
patient or his attendants. It must be unt. 
that I offer it only to F. Rowe, and that I wilt 
answer to no other.—CH. RanAChE, MON LAN. 
Somme, France. 


[418068.]—Eyesight.— I have been waiting 


Dec. 8, 1882. 


in use, it can be rolled around it. Sail to be roped 
spite some assertions to the contrary, I am quite | round rope-eye in peak for sprit, and look round 
convinced that there is no pair of eyes, though the | mast with small loop for heel of sprit. When slid 
eyes may be equal for all practica ar gape one | up mast it will jam itself tight. Mizen will be lug- 
eye undertakes to look at near objects, other at | sail, laced on yard and boom, and rope reeved 


patiently for information about this query. De- 
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distant ones ; if not, both eyes must at all times be 
equally used, and a perpetual squinting is the con- 
sequence, a pase Pe looking at the 300th of aninch, 
the angle under which it is seen must be very great. 
I must add another point to what I said formerly 
about my eyes, which is that I often catch myse 

making a mistake about distances, especially at 


night, with regard to the surrounding objects. I 
hope some kind reader will take up the subject to 
oblige—NIGEL. 


[48135.]}—To Mr. Lancaster.—I should con- 
sider it a great favour if Mr. Lancaster would send 
a sketch of the indicators to the E. M.’’—Zv. 


[48155.]—Substitute for Hops.— Johnston, in 
his Chemistry of Common Life,“ says that the 
most honest brewer uses of cocculus indicus only so 
much (I forget the quantity). But it seems there 
actually and really was a real honest brewer who, 
in this query, tries to find out this poisonous picro- 
toxine in order to keep up his 40 or 60 per cent. of 
profit. If to this is added the fact that publicans 
and agents make three barrels out of two barrels, 
it is not surprising that one gets disgusted with the 
stuff often met with under a borrowed name. I 
am no teetotaller, but I have become exceedingly 
shy on account of all the drugs used in beer- 
making.— NIGEL. 

48257.]— Milky Way (U.Q.)—There is an 
elaborate saad torte of the course of the Milky 
Way in Herschel’s ‘‘ Outlines of Astronomy.” No 
doubt it would be difficult to find two people who 
would precisely agree as to the boundary of the 

i ay: Infact, it is nearly as indefinite as 
the boundary of London (I don’t mean the be- 
griffined oy but the larger foggy mass usually so 
known.) Like London, the Milky Wuy sends off 
nebulous extensions in various directions into the 
unencumbered space around, and is in turn invaded 
by the inevitable coalsack.’,—PLon1 ALMONI. 

{48374.]—Frozen Feed-pipes.—This query is 
not clear—as to what is meunt. Cannot heat be 
applied in some way? T. P. 


[48376.|—Fret Saw.—There are many of these 
illustrated in back volumes. ‘The eusiest way is to 
attach one end of saw to a coil spring by a suitable 
clip, and suspend that from an arm. Then attach 
other end of saw to a clip, which is at end of a 


connecting-rod worked cither by a lever or a pin on | 81 


a wheel. If you have not any back Nos., you 
can get an idea from the advertisement pages.— 
Essar. 

(47381.]—Galvanising.—The process is very 
simple. The iron is scrubbed with sand, pickled in 
sulphuric acid solution, and immersed in a bath of 
molten zinc, the surface of which is covered with 
salammoniac or grease to prevent loss by oxidation. 
That is the process in brief: there are details, such 
as heating some articles before they are dipped, and 
so on. The action of the acid is to cat off the oxide 
and leave a clean surface.—T. P. 


[48382.]—Bell Indicators.—By “ mechanical,” 
rou mean, presumably, those used with pneumatic 
They are worked simply by the expansion 
and contraction of * bellows,” indiarubber balls, 
é&c., or by the motion of a piston in a cylinder. 
1 3 have been recently illustruted.— 


{48397.]—Greenhouse.—As to price, I would 
suggest that a comparison of price lists would give 
it with tolerable accuracy, and as to best,“ 
opinion secms to differ. If you are making your- 
self, I would suggest wood, as easiest worked; but 
I suppose iron, when properly painted, lasts longest 
zend is strongest. Glazing must be carefully done, 
though, for the expansion and shrinking of the 
metal, is apt to crack the glass if it is put in too 
tight.—Essan. 


Bae ade Power.—Mixtures of hydrogen 
and oxygen explode with violence and form water. 
I should imagine they would be ruther troublesome 
an engines. P.O.” should bottle off his gases and 
sell them.— Essar. 


{48408.]—Gramme Machine.—This is one of 
those questions that even Sigma himself declines 
to answer. The best size, &c., of wire, depends on 
what the machine is to do and how it is to do it, 
And, probably, not even those who have been inti- 
amately connected with the manufacture of dynamos 
could answer the question put by the querist. It 
is really a matter for experiment.— Essar. 


[48435.]—Fretwork.—Sec reply to 48376.— 
ssar 


io .]—Rigging Boat— Tawil. I send here- 
With sketch for above, which I think preferable to 
Beag-sail. Unless the tack is abaft the mast it is 
rather dangerous, and not easily managed. For 
t he jib or foresail a small (Fig. 2) iron bowsprit to 
fit on the stem-post, and kept in its place by a pin. 


through small block on boom and made fast to each 
gunwale will, with slight push, right itself in 


tacking. Clewline running aft alongside gunwale, 
through eyebolts, will work jib without going 
forward, and a couple of blocks, with hooks 


attached, for clew of mainsail, and hooked to bolts 
level with after-thwart, under gunwale, can easily 
be shifted from side to side, and boat sailed without 
any moving about. Pigs of iron best for ballast. 
Will give further particulars if required.—H. I. B. 

(48481.])—Rigging Boat—Yaw].—‘ Robinson 
Crusoe’s’’ good practical remarks induce me to 
give S. S. and your readers the following rig. 
&c., of a boat I had built to my own draft, and 
which I used at Valencia, co. Kerry, for some 
years :—She was built of the best American yellow 
pine, free from knots; her keel, gunwale, and ribs 
of elm; and she had an elm bead, 2}in. thick, put 
on outside with galvanised screws, to act as a 
fender. All nails and ruffs were copper, as were 
the rudder fittings ; rings, mast-lock, &c., galvan- 
ised iron; and was steered with a tiller. She was 
25ft. 8in. long, 5ft. 3in. beam, and 20in. to 22in. 
doep; had a sharp entrance, dead-flat 12in. abaft 
the centre, with 3in. rise of floor, and not too much 
cut away abaft—her bows rising fully 6in., and her 
top sides tumbled in about 2in. Her rig was “ slid- 
ing gunter’’; a triangular mainsail; lower mast, 
13ft. by 34in.; topmast same length by 21in., 
tapering to lłin, doubling on lower mast—suy 20in., 
iving a hoist of nearly 20ft. to the sail; boom, 
134ft. by 24in.; mast stepped 9ft. 2in. from stem: 
a shroud at each side, lower end passed through a 
thole-pin hole in gunwale, and fastened with a 
single hitch ; forestay for foresail from lower mast- 
head to hole in top of stem. I prefer this rig for 
harbour sniling, and where there is a chance of 
mountain squalls, to a sprit-sail: it keeps the body 
of the sail and the greater pressure down low, and 
the topmast, rigged with a down-haul, is quickly 
lowered for reeting or in a squall. This mast passes 
freely through two iron hoops abaft the lower mast, 
and when lowered down, and the boom topped up, 
the main-sail wraps round all quite snug for un- 
shipping. The main-sheet may be rigged single, 
with a two-sheaved block on boom and a single 
block at each quarter; but I prefer two sheets, 
with two single blocks on boom. When close- 
hauled, you can bring the boom more amidship: 
there is less friction; and by leaving the leeward- 
sheet loose, the windward-sheet is sure to overhaul 
when let go; but be sure to keep all your sheave- 
pins well greased. The shipwright, who took great 
pains to please me in building her, foretold that she 
would be a very wet boat, from being so sharp 
forward and her greater width being so far abaft, 
thinking that she would plunge into every sea; but 
not considering that by keeping her centre of gravity 
well aft the foreship would act as the long end of a 
lever, and lift her over a wave. She proved the 
driest boat on the coast, was roomy for company, 
and was a universal favourite in rough water.— 
Ronert J. LECkx. 


(48505.]—-M.R. Engines.—No. 33 is a 6ft. Gin. 
single-wheel inside-cylinder passenger engine, aud 
is stationed at Birmingham. Tho L. and N.W.R. 
4ft. 7hin. tank-engines, which are numbered above 
2000, are 2233—2252, 2282, and 2282. Therefore 
they are not numbered from 2000 upwards, as 
“E. W.” states in his reply to query No. 48476: 
2001 to 2006 being 6ft. 6m. express engines. and 
2007 to 2038 being 5ft. 2in. goods engines, and so 
on.—PROMETHEUS. 

e Oircles.— The following 
method of dividing a circle into parts in any re- 
quired proportion, is founded on strict mathemati- 
cal principles, and is very simple from a practical 
point of view. In the diagram, AH 18 taken 
exactly three-quarters of the radius, join AE and 

roduce to D, where it meets B D, the perpendicu- 
ar to the- diameter. It can be shown that BD is 


323 


board a part of a circle LM of radius = BD, and 
pin it down so that it may touch the two lines K A 
and AD. Then, having divided BD in any re- 
quired manner such as at G, place a straightedge, 
so that it may be on G and touch the cardboard 
circle. Mark the point F. The arc FB will be 
equal to the straight line BG. In this way if BD 
be divided into equal or unequal divisions the arc 
E B can also be so divided, and the divisions on the 
arc will be equal with those on the straight line. 
Suppose, for example, we wish to divide a circle less 


than in. radius into degrees, and that we possess 
an ordinary scale of inches divided into tenths. 
Make B D gin., then, after drawing the figure to the 
proper radius, each tenth of an inch measured on 

D would represent a degree on the arc. The 
proper radius may easily be calculated. BD being 
equal to the quadrant B E, is (77) / 2, so that radius 
equal (2 B D) / r, or in this case 2 x 9 — 3:1416 = 
5°73in. Having divided this circle into degrees, we 
can then divide a smaller circle of any required 
radius by 3 it concentric with the circle 
already divided, and drawing radii, which will mark 
the degrees on the smaller circle.— M. I. C. E. 


115 — Angles of Pyramid. — Seeing that 
„M. I. C. E.“ questions the correctness of my reply 
to this query, I beg to send a worked example. 
Perhaps he will again be kind enough to set me 
right If I be wrong. Suppose a pyramid of four 
equal sides, vertical height 8ft., side of base 12ft., 
then we know that distance from apex to middle of 
any sido of base is 10ft.; aud proceedin by method 
recommended in my reply, £, = °600000 natural 
sine of half-angle mado by any side with side oppo- 
site. Now, this sine corresponds to angle 36° 527 11", 
which multiplied by 2 gives 73° 44’ 22 as angle any 
side of this pyramid makes with side opposite.— 
Scotch WORKING MECHANIC. 

([48535.]—Varnish.—The recipe is as follows :— 
l pint of methylated spirits, 602. best shellac, one 
pennyworth of resin, and twopennyworth of ben- 
zoin.—R. J. 

[48569,.]—Millstone Fixing.—If you go by 
the instructions of Mack” you will have no 
trouble with your stones, as I have fixed many on 
the same principle ; but I should advise you to have 
a check-nut to the four screws. I have got a book 
called the American Millwright’s Assistant,“ 
which gives some useful information on millstones, 
and if it is any use to you I will lend you it, if you 
will advertise your address. ~ A RECHABITE. 


42633.) —The Ferranti-Thomson Dynamo. 
—This much-talked-of machine has been on view 
during the past week in the dark arches under Can- 
nou-street station. Although the statements made 
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almost exactly equal to the length of the arc EB. The | about it require to be taken with a grain of ealt, 
difference is so small as to be quite inappreciable by | there is not much doubt that it is a distinct advance 


JfTainsail to be spritsail laced to mast, as, when not | any practical method. Now cut out a piece of card- 


—the construction of the armature being its most 
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important feature. Several inventors have been 
trying to do without iron in the armature, and Mr. 
S. Ziani de Ferranti and Sir W. Thomson appcar 
to be the first who have succeeded. The engraving 
will give a general idea of the machine, which is 
one of the so-called ‘‘alternating’’ type; and 
although weighing less than 12cwt. has been shown 
working 320 and more Swan 20-candle ” lamps, 
having a real intensity of, say, from 15 to 18 can- 
dles. Without careful measured trials the state- 
ments made as to the horse-power supplied to the 
machine and the number of lamps worked by that, 
should be received with caution; but the engine 
is stated to develop 26 horse-power, and it is 
certain that considerably more than 300 lamps 
were kept incandescent by it. What their 
actual illuminating-power may have been 
is a matter of opinion, for it is difficult 
to get at the real photometric value of a 
large number of lamps. According to the state- 
ments offered, each lamp requires 41 volts, and has 
a resistance of 32 ohms when hot. The field- 
magnets consist of thirty-two bobbins arranged on 
two cast-iron discs somewhat ‘in the same style as 
the Wallace-Farmer machine. Each core is 6in. 
long, and is wound with four layers of wire of 
about jin. in diameter. The coils are connected up 
in series and the resistance of the whole is ssid to 
be 2°5 ohms. These field-mugnets are excited by a 
little Siemens machine. The machine is one of the 
class which I suppose is known as the disc dynamo. 
Full details of the construction of the armature are 
withheld until the completion of some patents ; but 
itis understood that it is composed of a copper ribbon 
zin. wide, one line thick, and 120ft. long, which is 
wound on a former so as to present the appearance 
of having been wound between an eight-armed 
spool, the copper ribbon being wound upon itself 
with insulating tapes between the layers. The 
interior of the armature is open, which keeps the 
machine cool, though it revolves at a speed of 
about 2,000 revolutions per minute, and there is no 
iron core. The whole armature weighs no more, 
it is stated, than 181b. ; it is 18in. in diameter, and 
about fin. thick, a remarkable thinness, which 
enables the magnetic field to be made very narrow, 
and consequently exceptionally intense. The cur- 
rent is taken off by connecting one end of the 
armature conductor to a collar tixed on the spindle 
and in metallic contact, while the other is taken to 
a similar collar insulated from the spindle. Metal 
blocks rub one on each collar, and through little 
levers used for pressing them down, the current 
passes to the terminals. The principle, it will be 
seen, is to dispense with weight and metal in the 
armature, and gain a compeusuting advantage by 
means of speed.—S. R. 


[48599.]—Copper Scale.—I am sorry I am 
unable to give any information as to the re- 
ducing of copper ores to an impalpable powder. 
The natural oxides would not contain the same 
amount of copper as the scales referred to, since 
they would contain more or less impurities—e.y., 
silica, iron, &c.—J.C. BELCHER. 

[48600.] —Speeding.— Thanking D. Woodhead 
for replying to my query, it is hardly the thing I 
want. Perhaps I was not precise enough. Revs. 
of engine 90, diam. of pulley on engine 36in., 
driving 40in. pulley ; on this shaft there is 20in. 
pulley, driving 16, which drives a 12in. pulley on 
this shaft: a pinion, 30 teeth, drives spur 80 teeth. 
What number of revs. is the latter shaft going? — 

TIA 


, [(48627.]—Chemical.—Takea weighed quantity, 
dry gently so as to drive off all the water. Calcu- 
late the amount of water of crystallisation contained 
in the umount taken. Deduct this from the loss, 
aud the excess cquals moisture. Previded the 
organic matter contains no bydrogen, it may be 
estimated by combustion.—J. C. BELCHER. 


[48610.]—Stains in Marble.—A weak solution 
of oxalic acid will remove the stains—say, a pint of 
boiling water to one pennyworth of oxalic acid; 
let it remain till cold, then rub on with soft rag 
dipped in the solution. You will find this will 
also remove the polish; but that can easily be re- 
newed by immediately applying a little olive oil on 
wadding, and rubbing off briskly with a soft cloth 
not linty. I may add these stains are caused from 
damp at some time ; and, if they are of long 
standing, perhaps a second application will be 
necessary.—ON GUARD. 


(48644.]—The Diurnal Inequality of the 
Tides.—Julicn Hartshorn will find in the under- 
mentioned French works these phenomena fully 
explained from cause to cffect and mode of pro- 
duction, according to cosmogonical, astragonical, 
meteorological, and physical laws, in a manuer 
altogether different from, and opposed to, the 
erroncous hypothesis contained in classical text- 
books. Meanwhile, he will find there the origin 
mode of production, physical constitution, and real 
form of our satellite, which form is not spherical. 
These works are :—l. ‘Origine des Sciences 
Physiques et Naturalles, et des Sciences Meta- 
1 et Morales,” in 4% pages 103 ct suivantes. 

. “ Panépistime Physique Sumplitiec,’’ 4¢ Volume, 


have used. 


To answer P.'s 
what the Gin. main wi 


Gin. pipe 


ue Celeste,” 


Barostatique,“ P: 120à 128. 3. a 
52 . Beron.—CH. 


Vol. 2, pages 522 à 530, par 
RAnAchE, Morchain, Somme, France. 


(48645.]—Pump.—I find in the 2lst line of my 
reply last week I am made to say, Besides this, it 
requires pinning.’ The word should be priming.— 
Lasor OMNIA VINCIT. 


[48654.] — Heating Apparatus. — The best, 
cheapest in the end, and the most satisfactory way 
to heat the chapel is to employ one who has made 
it his life’s study to do this kind of thing effectually. 
The chapel at this place was intrusted to Mr. 
Grundy, and his apparatus is simply perfect. As 
the chapel will seat 450 persons, it means, after all, 
a contribution of os. each, in the place of spending 
money and time on experiments, which are not sure 
to come out the right way. The advertiser may 
write to me.—W. H. C., Seaford, Sussex. 

35 make the discharge 1,526 
gallons an hour. Pressure“ wants a simple 
rule for working this out.“ I will give the rule I 

It is Hawksley’s formula, as given in 
Molesworth :— 


G = Number of gallons per hour. 
L = Length of pipe in yards. 
H = Head of water in fect. 


D = Diameter of pipe in inches. 


1 „ 
L 


uestion, we must first find 
discharge, that is 15 x 6 = 
90, and this raised to the Sth power, 90 x 90 x 90 
x 90 x 90 = 5,904,900,000. This multiplied by 
100, the head in feet, and divided by the length, 
1,760, in yards = (5,904,900,000 x 100) / 1760 = 
333,000,000. Extract the square root of 335,000,000 
= 18,303, the discharge in gallons per hour of 
the main; but the outlet is 2in. in diameter, and as 


circles vary as the squares of their diameters, that is 


6 x 6 = 36, and 2 x 2 = 4, and 36/4 = 9, the 

ipe has 9 times the capacity of the 2in. en 
18,303 / 9 = 2,034 nearly, and as I should not ex- 
pect to get more than 75 per cent. of this quantity 


through a 2in. pipe, then (2,034 x 3) /4 = 1,526 
nearly. —TYKE. 


[48667.]—Induction Cofl.—Will never get any 
result in his secondary wire with two Leclanche 
cells. Must try more energetic buttery. Bichro- 
mute the best.—W. G. T. 


[48670.] — Estimation of Nitric Acid in 
Nitrates by Fusion with Quartz or Bichro- 
mate.—The ee the method of analysis:— 
Fuse a few grms. of the sample at the lowest pos- 
sible temperature. and pour out the liquid mass into 
a warm porcelain dish. Powder it quickly, and 
transfer it to atube. Place 2 or 3 grms. of pow- 
dered quartz in a platinum crucible, Heat to red- 
ness, and weigh accurately after cooling. Add 
about 5 grin. of the sample, and weigh again. 
Mix the sample and silica by the aid of a thin glass 
rod, taking care, of course, that nothing adheres to 
the rod, aud heat the crucible gradually at a low 
red heat, keeping it at this temperature for 
twenty or thirty minutes. Transfer to a desiccator, 
and weigh when cold. The loss of weight gives the 
amount of nitric acid. Care must be taken to ro- 
gulate the temperature properly, or the sulphates 
and chlorides present (particularly the latter) may 
partly volatilize. It should be remembered that 
this method is not applicable to all nitrates.—J. C. 
BELCHER. . 

[48671.]—Micro-Photography.— The distance 
between the visual and actinic foci is the same, no 
matter how much the conjugate focus may vary, as 
mentioned.—W. RonBINsoN, JUN. 


[48672.]—Sand-Blast Files.— Would “ E. H.” 
kindly say what is meant by new sand-blast 
files“ I can understand that old files may be 
sharpened by means of the sand-blast, but do not 
understand how they are cut,“ so as to be called 
new sand-blast files. NUN. Dor. 


148675. M. R. Engines.—Nozs. 51, 82, 84, and 
150, are 4-coupled passenger-engines. In regard 
to the latter part of ‘‘ Tittesworth's’’ answer to 
auey No. 48176, I may state that the new L. and 
N. W. compound loco., No. 66, Experiment.” has 
four driving-wheels; ‘and two outside-cylinders, 
which act upon the trailing driving-wheels, and 
one inside which acts upon the two leading driving- 
wheels. It runs between Crewe and London, and 
has F. W. Webb’s Patent” in small letters on 
the brass plate under the name.—PROMETHEUS. 


48676.]}—Disconnecting Traps.—The term 
‘disconnecting trap ” is a general one, and is not 
applied to a trap of any particular form, or to one 
by any muker m particular. Every trap in a house 
drain disconnects the air in front of it from that 
behind it. The space occupied by air in drains and 
sewers is always much greater than that occupicd 
by the sewage, and as the air is usually foul, both 
in sewers and house drains, it is necessary, to pre- 
vent it flowing upwards from the sewer to the 
house. It is, therefore, recommended beth by the 
engincers of the Local Government Board and by 


sanitary engincers in private practice, that a trap 
should be placed in every house drain as near the 
sewer as possible, so as to leave as short a length 
of the drain as possible in front of it; aud this is 
the disconnecting trap. But it would not of itsclf 
effect the object intended, and it is necessary to 
make, in addition, a free opening to the air imme- 
diately behind the trap; that is on the house side 
of the trap. These two contrivances—the trap on 
the lower side of the air opening and the opening 
on the upper side of the trap—together form the 
proper ‘disconnecting trap.“ The trap itself is 
usually of the form of a dip-siphon, or a line trap, 
as it is called in some places, but any form is suit- 
able which will not allow the sediment of the 
sewage to settle and choke it up. The air opening 
to the atmosphere immediately adjoining the trap, 
on its upper side, is built of brickwork I4in. 
square, and covered with an open grating—the 
more openings the better, and the spaces between 
the bars should not be less than lkin. wide. Instead 
of a brick-built opening, an earthenware pipe may 
be used. Through the openings the atmospheric 
air frequently passes downwards and along the 
drain to its upper end, at which place a free open- 
ing is to be mude to the air above the roof of the 
house by means of a vertical ventilating pipe, and 
this vertical pipe should be of the sume diameter as 
the horizontal part of the drain, or at least not less 
than din. or iu. All other openings to the drain, 
necessary for admitting water or sewage to it, 
should be trapped closely without any air opening. 
The only opeuings to a house drain are thus two: 
the one as low down near the sewer asis practicable, 
the other as high ubove the house roof as is pine 
ticable. But if there are branch drains of any 
considerable length, there should be a ventilating 
pipe at the upper end of each.— CIIARLES SLAGG. 


F Drains.—“ Levant” 
ill find the ordinary run or siphon trap best 
adapted for disconnecting house-drains from main 
sewers, thus: care being taken to insert the square 


junction for the free admission of air; to prevent 
the trap being forced, also to admit a current of 
hure air to circulate through the full length of his 
Grain: They may be had from any sauitary pipe 
merchant, price for bin. about 2s.—J. T. 


48687. —Lathe-Bed. When a pattern goes to 
the moulders, the moulder makes a bed on the sand 
on which he puts his pattern; and in making the 
bed he makes it high in the middle so as to allow 
for the bed when it is cast, so that tho ends get up, 
and, if it is made properly, the casting will come 
out of the sand straight.—C. S. 

[48689.]—Lathe-Bed.—I have years ago planed 
some hundreds of lathe and other beds of all 
descriptions, and can assure E. P.“ there ure lathes 
and planing machines working now, that had no 
tiling whatever after leaving my hands, both beds, 
saddles, rests, and all other parts: they were 
scraped, of course, and that is all. You ask will 
acasting from your pattern come out round or 
hollow’ Well, you may have 20 castings made, 
and no two the same; you may have one hollow, 
and after one cut it will be rounding, and vice versa. 
Again, you may get one nice aud true from the 
mould, and, after one cut, for what it is worth you 
may throw it on the scrap-heap. The idea of face 
drawing a casting anything like your sketch in ours, 
is absurd, and, in fact, it cannot be done. You are 
quite right in supposing that much depends on the 
metal, put more depends on the planing. I must 
say I do not understand how you expect to chip and 
filea lathe-bed true by bolting it to its standards. 
Do you mean to retain the teusion tho casting may 
contain comiug from the mould? If so, I don’t 
think you will succeed, and I, for one, do not envy 

ou your job. The method { would follow would 

o this: that is if you do have it planed, first set 
it on the table right side up, pack carefully for first 
cut, and before bolting down, line it outside and 
in with scribing block, and take a cut on face, V’s, 
and inside, but be careful and keep your lines by 
packing before you start; now, after taking the 
first cut, slack bolts and again test your lines. 
Should your casting be much out, reline and 
take another cut; but if within a 32nd, 
reverse on tuble, pack the slack parts, again 
relining and testing, and plaue bottom and sides for 
standurds; next reverse on table and finish by 
lightly planing with good tools. Then you will have 
a truer bed than you can possibly produce by 
chipping and filing.—On GUARD. 


Haa —Lathe-Bed.—I should saythe faco will 
be hollow if the pattern be straight, but how much, 
depends on the quality of the metal, dc. Were 1 
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going to make it I should give it about a quarter of 
an inch camber on the face side.—TYEE. 


[48690.] — Magnetic Storms.—It is aop ab- 
surd to imagine for ono moment that an electric 
uga ordinanly requiring 8 h.p. could be worked 
BO F by a magnetic storm. Evidently the editor 
of the paper in which you read this astounding 
statement a very vague idea of what 5 
is—about as vague as that of the man who wan 
to know whether electricity was a new kind of 
beer! I observe that the Electrician for this 
week, in a leading article entitled Newspaper 
Science, speaks upon this same absurdity, saying 
i part ‘‘ that if the United States of America, 
phs this information to Europe for 
our edification, will only keep us supplied with the 
uisite amount of ‘magnetic disturbance’ of 
the 8 h.p. sample, such as 5 at Milwaukee 
our electric lighting can obviously be maintained 
in a very literal sense, regardless of expense.“ — 
JOHN BULL. 


[48691.]—Quinine and Iron Tonics.—Querist 
has been . with regurd to these. 
Both are taken, both before and after meals, and 
more than any other remedies in combination. 
Citrate of iron and quinine (a chemical combina- 
tion) is used by the hundred-weight, and when an 
acid is not desirable, is the best preparation. If 
digestion is weak and acid desirable, take one grain 
of quinine in ten drops of tincture of steel in water, 
twice or three times a day before meals.—W. G. T 


[48697.]—_Fan.—Not more than three, but there 
ate many other things to consider besides the num- 
ber of wings in making a fan.—TYEE. 


[48700.]—Lantern Transparencies.—Work- 
ing with wet collodion, I have always found 
mercury followed by ammonia to give a good black 
tone. Gelatine plates, if suitable for the purpose 
and properly developed, are usually black enough 
to my mind ; but you might try a dilute solution of 
sulphuret of potash.— W. ROBINSON, Jun. 


[43706.])—Cement for Tobacco-Pipes.—No 
cement will make a permanent joint in a a tobacco- 
pi The joint is usually made with an internal 
tube—in most cases a s bone screw—and the 
join covered with a band. In fitting the internal 
tube, nothing better can be used than plaster of 
Paris. I have proceeded thus in hundreds of in- 
a and never have had my repairs leaky.— 


43706.]—Cement for Tobacco-Pipes.—The 
following mixture is an excellent one for unitin 
wood, iron, glass, &c. Mix fresh-precipitate 
casein with freshly-slaked lime. The nece 
casein obtained b e milk, which has 
been freed from whey, and separately reduced to 
powder. In consequence of the mixture hardening 
very. uickly, the cement should be applied at once. 
-W. HENLEY RICHMOND. 


(43712,]—Electric Light.—The most efficient 
machine for working incandescent and arc lam 
together is undoubtedly the one which is at the 
present moment causing such a hubbub in the 
electrical world, namely, the Ferranti ” dynamo- 
electric machine. This, the invention of Mons. 
Sebastian Ziani de Ferranti, is now open to the 

ublic inspection at Cousin-lune, Dowgate-hill, 

-C., where all particulars concerning its superiority 
and peculiarity as compared with existing machines 
may be obtained. It is impossible to state the 
resistance of the 20-candle-power lamps employed 
with this machine, or, in fact, any other, as they 
may be made of any resistance whatsoever, the re- 
sistance depending on the thickness of the carbon 
filament, und is, consequeutly, not a constant 
number.—JoHN BULL. 

(48722.]—_Engine Query.— Begin with the 
right-hard cylinder; place the engine with crank 
on bottom centre, and link in full gear. The bottom 
steam-port should now be open zin. Turn the 
engine round until the crank is on the opposite 
centre ; there should be the same amount of open- 
ing in the top steam-port. If the opening is 
unequal, and there is a screw on the valve spindle, 
adjust the valve by it. If the port is not open at 
all when the crank is on the centres, then the 
eccentric is too late, and must be moved round on 
the shaft. When you have got one side right, 
reverse the link, and test with the other eccentric 
in gear. Repeat the process for the other engine. 
— R OMNIA VINCIT. 


148731.] — Fitting up Small Lathe.—This 
query I purposed answering ; but on further con- 
sideration I hardly think it possible to bore head- 
stocks and fit the same without a lathe; not that 
the headstocks might not be drilled with the aid of 
a smith’s brace, and broached out afterwards; but 
the mandrel and the cylinder of the back poppet 
must, of sheer necessity, be turned. The cones of 
the luthes of the Britunnia Co., like those of other 
makers, arc carefully turned to standard gauge, 
and the holes broached till true. But those on the 
mandrel are not both fixtures, the forward one alone 
being solid with the mandrel; the other slides on 
tho small end of the mandrel, and is adjusted by 


. | that the 


two lock-nuts. There is no difficulty, therefore, 
in getting the mandrel into place, although split 
collars are not in use. Type-metal is better t 
pewter for collars, and will stand well as collars to 
rapidly-revolving shafts; but for small lathes of 
2in. or 3in. centre, the mandrel will run well 
enough in the bored casting, and most of these 
lathes are 80 made. If it werea matter of absolute 
necessity to fit a lathe by file alone, a single-cone 
and back-centre would be the easiest to manage. 
558. will buy the lathe complete.—O. J. L. 


{48732.]—Indicator Diagrams.—It is evident 
that you may work your engine with a far less 
expenditure of fuel than you are now doing; and 
ma attain this result by having a more modern 
slide-valve, having lap to cut off youi steam at à or 
p stroke, and you will be amply repaid for the 

uble and expense. I presume t yours is one 
of the cases in which the valve-gear operates the 
steam at one end and exhaust at the other by the 
same movement. In this way you suffer from the 
double waste of the steam not being cut off till the 
end of the stroke, and considerable back-pressure 
caused by a full cylinder of high-pressure steam not 
being able to exhaust through the 80 
rapidly as it ought to do, to produce a good ex- 
haust-line on the diagram. it is a pity that you 
did not supply the scale of diagram and revolutions 
per minute iu your data.— FED. WALKER. 


[48732.]|—Indicator Diagrams. — Su i 

iagrams were correctly taken (which, to 
me, seems rather doubtful), then we will begin 
with the left-hand diagram. Steam is admitted all 
right, and cut off is good, but the exhaust valve is 


closed v 


began to close when the piston had to move lft. to 
reach the end of its stroke, the engine would work 
much better. These latter remarks apply to the 

i m from opposite end of cylinder. e cut-off 
is not quite equal in the two diagrams. I write 
the above under the supposition that when the 
diagrams were taken the link was in full gear. If 
it was not, then that will account, to a t 
extent, for the early closing of the oxhaust valves. 
As you give no scale for di s, and don’t say 
anything about position of link, I have explained 
the diagrams as published.—Lasor Ox 1a VINCIT. 


[48733.]—Brittle Brass Wire.—You can make 
your brass wire as soft as possible by heating it to 
a red colour. It can be subsequently converted 
into spring wire by drawing. NUN. Dor. 


[48733.]—Brittle Brass Wire.—Your wire has 
probably been exposed to the fumes of ordinary 
coal gas, which contains much sulphur. Nothing 


ssary will make the brass ‘‘ good” again; but the 


drawing of it roe a flume sufficiently hot will 
allow of your bending it without its breaking.— 
J. N. W. 


[48733.]—Brittle Brass Wire. — Heat it to a 
low red, and either let it cool or quench in water 
it makes no difference which.—G. 


[48733.]—Brittle Brass Wire.—This commonly 
occurs with all ironmongers' brasswork in a London 
atmosphere. I have been told that making the 
wire red-hot and plunging in water will renew its 
vitality. It will, of course, be soft, if a cure is 
effected; but this I cannot answer for.—J. K. P. 


> (48740.]) Science and Art Olasses.— Elec- 
trician ’’ will find all the information he requires 
in the Science Directory,“ which he may get by 
airy | six stamps to the Science and Art Depart. 


ment, South Kensington.—S. O. Two. 


[48740.]|Science and Art Classes.—Get the 
Art and Science Directories from the Secretary of 
the Department of Science and Art. They contain 
all information as to the establishing and committee 
of such classes. I should think it very doubtful if 
you could ;get many pupils for science in such a 
small town, and art is not in a flourishing condition 
in Ircland at present. The act is the same in Ire- 
land as in England. The rate of subscription would 
vary with the “quality ° of the pupils; but the 
department insists that the night-classes shall be 
cheap to allow artisans to receive instruction.— 
C. J. R., Ventnor. 


[48741.]—Lever.— Pressure (P) multiplied by 
its distance from the fixed point or fulcrum, is equ 
to the weight anpe by its distanco from the 
fulcrum. That is, x 1 = 140 x 10. pressure 
= 14001b.—J. A. R. 


438745.J—Winter Sketching.—I should advise 
«J. B.” to get a small iron corrugated house, 
which, I believe, can be purchased for a few 
pounds. These houses can be taken to pieces or 
rigged up in a few minutes. The other day, when 
I was in London, I saw a house which would 
exactly answer J. B.’s se, in a place called 
“ Holborn Well,“ between the Viaduct and Black- 
friars; it was like a small sentry-box, with a 
window in the side, and if I were going to sketch 
I think that would be the kind of house to 
purchase.—W. SCOTLAND. 


[48746.]—Corrosive Sublimate.—I know 
little or nothing of preserving specimens; but the 


much too soon. If the valve just 


al | the pite 


chief solvents of corrosive sublimate are water (hot 
l in 3, cold, 1 in 16), alcohol, ether, nitric acid, and 
hydrochloric acid.—R. F. PRETTEJOHN. 


aguo such as champagne and Johannisberg were 
on 


milk is only to be got at from dd. to6d. a quart, an 
whole famılies among the poor go without it alto- 
gether. With reference to ‘ Iris’s’’ question, of 
course tea and coffee in excess are bad—every- 
thing in excess is bad; too much puddin 
will choke a dog, and too much turtle soup is 
for an alderman. There are hosts of in 
England : they require particular treatment—to be 
kept from drink; there are hosts of scrofulous 
people : they also require particular treatment—let 
us say cod-liver oil and steel ; but this is no reason 
why all land should be forced to take cod-liver 
oil and steel. There was a large gathering of tee- 
total lecturers a week or two since in the county 
town near which I reside. Some of the lecturers 
were hospitably entertained by a family of my ac- 
unintance. n the return of these gentlemen 
from their lecturing, one of them consumed at his 
dinner eight large cups of very strong tea, and the 
other the same, or nearly the same, quantity of 
coffee, while the lady of the house with her 
dinner one glass of light claret with water. Now, 
I ask any of your readers, with a grain of common- 
sense in their heads, to tell mo which of the two 
parties, the lady or the lecturers, had the most 
wholesome meal. Now, I have one suggestion to 
make to abstainers and teetotallers. ore they 
deprive Pa gee of all their little comforts in the 
way of food, let them expend their energies in 
endeavouring to make some arrangement whereby 
they (the poor) may be enabled to obtain a supply 
of wholesome mi If they can establish cow or 
oat clubs in all villages, then tea and coffee will 
55 a wholesome and nourishing substitute for beer 
and spirits; but at present, I consider that it is 
far preferable that the hard-labouring poor should 
stick to their small beer rather than injure their 
stomachs by swamping them with strong tea and 
coffee without aik: and I fancy that should the 
lady I have referred to above, and her guests tho 
lecturing clergy, wish to effect an insurance on 
their lives, that the lady would, ceteris paribus, 
be able to do so on very much more favourable 
terms than the tea-drinking gucsts. Ask Dr. 
Edmunds.—F. R. C. 8. 


[48752.]—Tea.—Begging Dr. Edmunds's pardon 
for intruding, perhaps ‘‘Irs’’ would like to know 
that a good substitute for coffee may be produced 
15. parchi g grains of wheat in a dry saucepan over 

e fire. It may then be ground and used as 
coffee.—R. F. PRETTEJOHN. 


48756.]— Screw-Propellers.—Place the blade 
to be m in a horizontal position, with the 
face downwards, at any convenient distance from 
the centre of shaft—say, 4ft. Gin. ; place a wooden 
straightedge across the face of the blade, and get 
some one to hold it in that position; then, by sight- 
ing and marking where the line so formed (by the 
edge of the straightedge) cuts the rudder-post at 
top, and the sternpost or keel, as it may be, at 
bottom ; then measure the three sides of the angle 
so obtained—that is, from the mark on the rudder- 
post to the top of keel forming the perpendicular — 
trom that along the kecl forming the base, and the 
straightedge on the face of blade forming the hypo- 
thenuse. Then find the circumference suitable to 
the diameter of 9ft.: the circumference divided by 
the perpendicular, and multiplied by the base, gives 
It will simplify the operation if it can 
be imagined that the propeller is bolted on to the 
chuck of a lathe, and that the rudder-post is the 
face of the chuck. Another, and perhaps a simpler 
method, is to take a piece of string, and fasten 
a weight at each end—two nuts, for in- 
stance — throw it over the blade when in 
a horizontal position, with the face downwards, at 
any suitable distance from the centre of shaft. 
Measure from the bottom or leading edge of the 
blade to the string which is hangi lumb—call 
that the base of the angle; the length of strin 
itself to the following edge, the perpendicular; an 
the face of the blade, the hypothenuso, and proceed 
as before. Example:—4ft. Gin. radius = 9ft. dia- 
meter = 28°274ft. circumference ; suppose 7ft. to 
be the length of perpendicular, and . the base ; 
then 28:274 divided by 7 and multiplied by 4 = 
loft. 2in. pitch nearly. By any suitable method 
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form a right-angled triangle on the blade, at a 


5 radius from the centre of shaft. 
arallel to the centre of shaft. 


result will be the pitch.— HARTLEOOL. 


[48757.]—Portrait - Lenses.—Although por- 
by any means become 
obsolete, you are quite right in supposing that ex- 
now be eusily tuken with 


trait-lenses have not, 


cellent portraits ma 


landscape-leuses.—W. ROBINSON, JUN. 


[48759.]—Substitute for Hops.—‘ Methinks 
the brewers do protest too much,’ in the face of the 
fact that values of hops huve udvanced to such an 


extent that substitutes are eagerly sought after in 


the Mincing-lane Market, and drugs which can, on 
account of their bitter qualities, be used in the 
manufacture of beer, have been in speculative 
demand to such an extent that in some cases the 
It has 
generally been supposed that beer could only be 


values have advanced 300 to 400 per cent. 


made ‘‘ bitter” through the medium of the hop- 
plant ; but this innoceut delusion must be given up, 


the laws of supply aud demand having taught us 
that there are other plants not familiar to Kent or 


Surrey which cun be used for the same purpose. 
Calumba-root, well known for its tonic qualities, 
has advanced in value from 22s., at which it was 
obtainable a month since, to 958. per cwt. ; camo- 
miles from 40s. to 120s. ; 
per ton; Guinea grains, which have always been 
more or less in use for brewing purposes, from 328. 
to 6Us. per cwt.; and the most surprising of all, 
Chiretta, a drug which a month since was almost 
unsaleable at Jd. per lb., has actually been sold at 
3s. to 3s. 6d. per lb. Good bitter beer can be 


brewed with camomile and sold for something less 


than the ordinary hundred-and- fifty per cent. 
profit which a publican gets on a glass of bitter (of 
the usual size) at twopence.—C. T. B. W. 


[48765.] — Algebraic Question. — There are 
two misprints. In the numerator of the first term 
read: 3' x 45, instead of 3t + 45; and in the de- 
nominator of third term read: 3 +, instead of 3 —, 
and you will find the answer 2.— NIGEL. 


48765.]— Algebraic Question.—As the ques- 
tion stands it produces a hideous fraction ; but if the 
first numerator be altered to 3“ x 45, and the last 
denominator altered to 3+ 4t x 3?, then the ex- 

ression is equal to 2 +1—1=3—1=2.—R. 

. PRETTEJOHN. 


[48766.]|—Photography. — The negative and 


dry-plate should be placed in contact, exposed for 


a few seconds (more or less, according to the 
density of the negative), to a gas or lamp flame, 
and then developed in the usual way. The lantern 
condensers would be useless for camera purposes, 
but the object-ginsses ‘might do if achromatic. 
What is the focus? — W. ROBINSON, JUN. 


[48769.|—Gas and Leather.—The most efficient 


means of preventing the deteriorating effect of gas 
upon leather is to abolish the yellow flame” 
entirely, placing in its stead the electric light. 
This chauge would be attended by paramount 
benefits, especially if you have much leather 
exposed to the light, as there is no other good 
remedy to be recommended without involving the 
total abolition of the gas.— JOIN BULL. 


(48771.]—Patent Law.—It is a shame to worry 
Mr. Wethertield with questions of so trivial a 
nature, which are answered in the words of the 
actual letters patent themselves. No one can 
legally make a telephone or any other patented 
article for his private use; but, as a matter of fact, 
owners of patents rarely interfere, because the 
damages are small even if the infringer can be 
found out. I don't suppose any of the telephone 
companies would intertere with a man who put up 
a telephone for his private use and tho amusement 
of his friends at his own house; but, clearly, a 
telephone circuit between the office and the factory 
is a beneticial user, which the telephone companics 
would justly regard as an infringement. NVx. 


R. 

[48772.]—Coloured Lights.—It seems unfair 
to take up space in the E. M.” on this subject, 
when I have in the list two numbers recommended 
a book, to be had for 3s. or ds., which exhausts the 
whole subject. But perhaps I may help your cor- 
respondent * C. S.” thus far. He does not say 
what size his coloured-light cases are. This is very 
important, for these coloured lights require dif- 
ferent compositions, according to size. For lance 
work, that 1s, cases yiu. diameter, I have no trust- 
worthy recipe but the following (red), which is 
splendid. Chlorate potash 20, nitrate strontin 4, 
sliellne 4, calomel 2, picrute of ammonium 1. Take 
cure the nitrate of strontia is good und dry, and 
these lights will not keep long. For grecu, chlorate 
of haryta 5, nitrate of baryta 2, calomel 1, shellac 
l. For din. to fin. cases, chlor. potash 8. nitrate of 
strontia 4, shellac 2, calomel 1. For green, chlor. 
otash 6. chlor. baryta 4, nitrate of baryta 3, shel- 
ine 2, calomel 1. For large cases—that is, lin. to 


The 

ypothenuse will represent the breadth of blade. 
One side must be at right angles, and the other 
ivide the circum- 
ference of the given radius by the side at right 
angles, and multiply by the side parallel, and the 


quassia from £5 to £40 


2in. in diameter, nitrate of baryta 13, picrate of 


ammonium 12; and for red, nitrate of strontia 23 
picrate of ammonium 27, are as good as any. 


tion ; therefore, the case should be as thin as pos- 


sible, and only pasted at the last round. The case 
should be horizontal, or pointing downwards, 9 
0 


fired, to get rid of the cinder that forms. 
cases should be primed with a few grains of chlor. 
poai 16, charcoal (fine) 3, sulphur (washed) 
2, stearine 2, and some meal- powder or 
po 


rtfire composition over this. The composition 
should be pressed into the cases, enough to prevent 
little spirits of wine 


its shaking out, and a ve 
sprinkled over it will assist it ın holding to the case; 
but it will burn better without. 
judge of coloured fire, turn 
ash the sulphur well. 


given in a recent number of the magazine. 


our back to it. 


well mixed. Get your ingredients good. I have 


given the name of a pyrotechnical chemist in the 


last number of E. M., from whom also Prac- 
ticus’’’ book is to be had. I may add the two 


following fires, which will burn in a heap ona 
slate or tile:—Red. Nitrate strontia 18, sulphur 


washed) 5, chlorate of potash 2, charcoal (fine) 1. 

recn. Nitrate baryta 20, sulphur (washed) 4, 
chlorate of potash 4, calomel 2, charcoal (fine) 1, 
shellac 1. Any pyrotechnical chemist will let you 


have all these ingredients in fine powder, and 


sulphur washed; but I always wash my sulphur 
myself... F. E. 


[48775.]—Recovery of Silver.—Grind the 
cinders u 
the liquid off, and add just sufficient common salt 
to precipitate the silver as chloride. Dry this, and 
fuse with carbonate of soda.—S. O. Two. 


updo | wecovery of Silver. — Your best 
plan, I should say, would be to endeavour to 
separate as much of the cinder and coal as possible, 
and then to re-fuse with a little fresh carbonate of 
soda. Perhaps, also, a little nitrate of potash 
would help the fusion.—W. Ronryson, Jun. 


[48780.]—Crank-Shaft.—It seems most likely 
that the oil is in fault. Next time you are bothered 
with the bearing heating, mix some good 
blacklead with the oil, and use that to it. ite- 
lead and tallow, oil and flowers of sulphur, are 
good for curing hot bearings. Is the crankshaft 
level ?—LABOR OMNIA VINCIT. 


[48780.]—Crank-Shaft.—If A Driver” will 
take a spirit-level and try his shaft, I think he will 
find the flywheel end the lowest; if so, he must 
take the brass out and pack it up, so that the two 
bearings come exactly level. — Younac WHEEL- 
WRIGHT. 


[48780.]—Crank-Shaft.—The heating of your 
bearing is probably caused by the fact of the sur- 
faces being worn so as to prevent the shaft from 
taking a proper bearing upon the brasses. The best 
remedy in such cases is to raise the shaft and 
thoroughly clean both it and the brasses, then cover 
with a paste of powdered plumbago and oil. If it 
happens to be the back bearing and your flywheel 
be tolerably heavy, you might also try running 
without a cap, keeping a piece of clean suet upon 
the journal, and occasionally oiling. — FBED. 
WALKER 


[48781.]—Pumps.—It is very unucual for the 
suction-pipe to be affected in this way; but if the 
pipe be long, so that the bucket or plunger has a 
considerable column of water to maintain during 
the commencement of its return stroke, and conse- 
quent closing of the valve, an ordinary check- 
valve, suitable for the size of the pipe, fixed to the 
bottom of the same, will, no doubt, remedy the 
vibration. If the discharge pipe was similarly 
shaken at each stroke, an uir-vessel would prove 
beneficial, if fixed above the discharge-valve.—F RED. 
WALKER. 

(48781.]—Pumps.—There are many things that 
will cause a knock on a pump. Are your suction- 
pipe ends supported in any way? Are the holes in 
ends of pipes perfectly free and clear? The teeth 
in spur-wheel are probably worn just at the point 
where the ram begins the down-stroke. A small 
snifting valve in suction-valve box will often cause 
the valve to work quietly. If A Driver” likes 
to advertise his address, I shall be happy to corre- 
spond with him, having pumps under my own care. 
— LABOR OMNIA VINCIT. 


[48784.]—Photographic.—You might recover 
the silver by precipitation with zinc, or by boiling 
with caustic potash and grape-sugar; but the best 
plan is as per my reply to 48524, p. 279, which see. 
—W. RonlxsON, Jun. 

(48736.] — Piano Soundboard. — To Mr. 
Davius.—If the soundboard of a piano were like 
that of a violin—equal in its dimensions both at the 
bass and treble end—the difference in thickness 
would be a very important consideration, and 
“Sam” would be quite right in making it thicker 


All 


coloured fires must burn the case with the composi- 


If you want to 


directions were 
Tie a 
handkerchief over your mouth and nose when 
dealing with picrate of ammonium. Be accurate 
in weighing, and the composition cannot be too 


and boil with dilute nitric acid ; decant 


wder 


at the treble; but as it depends almost entirely 
upon the bars for its rigidity, its thickness, within 
reasonable limits, is of very little account. The 
theory of soundboard construction requires that its 
elasticity should be increascd according to the 
number of vibrations it is expected to undergo. 
This sounds rather formidable ; but, in a piano, it 
is rendered extremely simple, from the fact that the 
size of the soundboard varies in much the same 
proportion ; therefore, if the bars are everywhere 
of the same thickness, their resistance and elasticity 
will increase in pretty nearly the same degree. 
The tone of a piano depends upon (1) the length 
and thickness of the strings, (2) the thickness and 
blow of the hammers, and (3) the strength or 
rigidity of the soundboard ; and these three con- 
ditions are so intimately connected, that it is im- 
possible to give a reliable rule for either of them 
separately. For an ordinary 4ft. wooden back the 
soundboard may be a full jin. thick, with a single 
bar between each bracing of žin. picked spruce, 
3in. wide, each end of bar being tapered from 
l2in. in the bass to 4in. or in. in the treble. If 
there are two bars between each bracing, they 
should not exceed $in. in thickness, nor 2Zin. in 
width, the taper being a trifle shorter. In a back 
of this description there must necessarily be a space 
of about 4in. behind the bracings which it is im- 
possible to bar at all. This will, in a measure 
cause an unequal vibration of the soundboard, and 
affect the crispness of the tone, by giving it a 
hollow sound, though this is generally less per- 
perceptible with two bars than with oue. 
soundboard should be in all respects the same, 
whether it is for a bichord or a trichord, unless it 
should happen that the latter is worth more trouble, 
since a soundboard should be influenced by the 
vibration only of the strings, and has (or ought to 
rey nothing whatever to do with their tension.— 
W. H. Davies. 

[48789..—Scented Soap. — Toilet soaps are 
commonly made by remelting the ordinary soap, 
and addıng the desired perfume. In 
Windsor soap, cumin oil, oil of lavender, or oil o 
thyme would be used to scent it. The perfume for 
rose soap is attar of roses, oil of roses, or gilliflower 
water. As you do not say anything about the 
colouring matter, I presume you have been suc- 
cessful in thut branch of the manufacture.—W. 
HENLEY RIcHNON D, Parkside House, Bootle, 
Liverpool. 


48789.] — Scented Soap.—See Piesse's Art 
erfumery.’’—R. F. PRETTEJOHN. 


[48803.]—Locks.—Chubb and Son have locks to 
suit any size and shape of desk, and they are 
practically unpickable. 3. You can have a kind of 
spring catch fixed one at each end of the bag. 

hey are better than straps. The best quality of 
bags generally have them affixed.—NOMEN. 


= [48807.]—Influence of Climate on Neur- 
algia.—I cannot tell Gamma ”' what effect the 
climate of Australia or South Africa would have 
on neuralgia; but I can assure him that a proper 
application of galvanism would remove the com- 
plant ; and if he will advertise his address, I will 
write and tell him how to go to work ; or if within 
reach, he is welcome to try my apparatus before 
making any of his own.—W. S. W. 


[48807.] — Influence of Climate on Neur- 
algia. — Perhaps my experience may be of use 
to Gamma.” I was troubled for nearly a year 
right off, besides a previous attack or two, and 
swallowed all manner of remedies, both from doctors 
and others. At Inst I gave it up, and took to a 
good deal of walking more than before. It dis- 
appeared in three days; and so long as I keep up 
the out-door exercise, I have no return. Neu a 
is often the effect of too much confinemeut.—E. 


of 


HoLmeEs. 


(48809.]—Blectrical.—To “‘Sraxa.”—I do not 
remember the probable internal resistances of 
the two batteries, and the answer depends on this. 
But there is no legitimate comparison. Ignoring 
the resistance, twice as many Daniells would be 
needed to give the force, and this would be the 
number against a large external resistance. But as 
the internal resistance of the Daniell is many times 
that of the bichromate, it would be necessary to 
couple up in parallel circuit as many times that as 
8 twice the difference between the resist- 
ances of the cells; that is, if the R of one Daniell 
is six times that of one bichromate, it would require 
12 rows of 8 cells to give the same current against 
a very small external resistance as four bichromates 
would give. The external resistance is an essential 
part of such a question. SIGMA. 


[48810.]—Force of Blow.—This is measured by 
(m 11 2, or, which amounts to the same thing, it is 
equal to the product of the weight multiphed by 
the fall. The löcwt. will, thererore, have to fall 
twice as far as the JUcwt.—that is, it must fall 
lift.—W. A. 8. 


THE first sheet of the geological map of Europe, 
decided upon at the Bologua Congross of last year, 
has been engraved. 
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The numbers and titles of queries which remain unan- 
sicered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, Wo trust 
our readera will look over the list and send what information 
they can for the benefit of their fellow contributors, 


[48526.]—Bench Lathe.—I have the necessary cast- 
ings, flywheel, &o., of a large bench-lathe, and would feel 
obli to any correspondent who would give me instruc- 
tions for setting up same, making the stand, bed, &c. ? 
Also the best wood to use for bed Porr. 


48827 steam Boiler.—I should feel much obliged : 
if some of your numerous correspondents would explain 
why my steam boiler does not keep up steam as it should? 
It is a horizontal boiler 10ft. long, and 4ft. Sin. diam., 
centre flue containing furnace 2ft. diam. ; grate-bars 
Bft. long: three Galloway tubes; bridge of firebrick ; the 
draught is carried from furnace in centre flue back, and 
split there, carried at both sides through wide flues to 
within Min, of front, then dip down and under centre of 
boiler bottom to smoke-stack. The draught is good, and 
with the most skilful firing it will keep up 40l b. of steam. 
The engine or piston is 8}in. diam., 16in. stroke, 145 revs. 
per minute, e work is driving a 30in. circular saw 
through 9in. deals, or driving a frame with six vertical 
saws through 12in. red pine, never both together.— 
WANTING STEAM. 


(48528. ]—Gas-Engine.—I havea 3 man-power gas- 
engine by your late correspondent, * Sunlight,” new, but 
cannot get it to work. Can anyone who has seen one at 
work give me any information as to adjustment of valves, 
Ko.! I may say mine is a low-pressure one, with single 
cylindrical valve. If it is of any use, I should like to 
have it working. If not, I am quite prepared to break it 
up, and sell it for old iron, as I am rather doubtful 
i it ever did or ever will work by gas. Address 
advertised this week. Dux Browse. 


18829.) —Lathe -Bed.—I should feel obliged if 
P., Live J.“ or some other kind reader, would 
help me out of the following difficulty :—I have to make 
a lathe-bed 30in. long, with gap, and reqnest information 
with respect to the pattern : what thickness should sides, 
&c., be, and how is pattern made go as to be taken from 


(4S835.]—Coil - Making.—I made a small pocket- 
coil lately by my own small knowledge of electricity, and, 
not to my great surprise, I could hardly feel any current 
passing, upon joining a small bichromate cell in the 
circuit; the core 1s 2in. long, Lin. thick. After putting the 
usual few turns of brown paper around it, I wound on the 
core two lavers of No. 24 cotton-covered copper wire, then 
two or three turns on the primary of foreign notepaper 
steeped in melted pean on this I wound nearly two 
ounces of No. 36 silk-oovered wire, I joined the two ends 
of primary to battery, the contact-breaker in the circuit, 
of course, the two onde of secondary to handles. The con- 
tact-breaker will vibrate, but not so as to keep the buzzing 
noise usual with coils. I believe the battery is plenty 
large enough, because it will work another coil in my 

nsession of about the same size, by the look of it, splen- 

idly. Will Mr. W. J. Lancaster, or some other electrical 
correspondent, please tell me what's the matter? and 
greatly oblige—D. G. Jones. 


48839.) — The Microscope and Bacillus 
Tuberculosis.—What are the requisite powers and 
best method of examining the Bacillus Tuberculosis in the 
sputum of phthisis !—E. W. 


(48840.]—Thermopyle.—How can I construct a 
thermopyle, and demonstrate heat is produced in the con- 
traction of muscle E. W. 


[48341.1—Rupture.—To Dr. Epuunps.—I should feel 
much obliged for advice. My child, aged 14 months, is 
troubled with the above. We keep a truss on, but in 
spite of that it will come down during a fit of Suenos or 
crying Should like to know whether anything could be 
done by an operation, or is there any chance of it getting 
all right with the truss! The rupture was congenital.— 
Anxious PARENT. 


48842.] Warm Bathing.—This is generally sup- 
posed to relax and enervate fhe body, and most persons 
are deterred from using the warn bath, especially in 
winter, from the fear of cateing a cold. On the other 

d. this is said to be a popular error, and that the 


Since our last Ploni Almoni has replied to 48049, 48257. 


4982. Simple Eccentric Link Motion, p. 98. 
447. Egyptian Railways, 98. 

48102. Dynamo, 98. 

48107. Tin and Zinc Work, 98. 

48116. Cigarette Making, 98. 

48117. Electro-Plating Solution. 98. 
48136. Eczema, $s. 


43362. Polariscope Slides, p. 192. 
48388. Parker-Smith Brake, 193. 
48395. Astronomical, 193. 

48402. Slide-rule, 193. 

48103. Lantern Ghosts, 193, 

48104. Safety Matches, 193, 

43406. Interference of Light, 193. 
48409. Telescope Driving Clock, 194. 
48412. Gunter’s Quadrant, 194. 
48413. Ornamental Slide-rest, 194. 
49415. Steam-Cock, 194. 

48116. Brush Electric Lamp, 194. 
48128. Arithmetical Progression, 194. 
48432. Electric Railways, 194. 
48138. Gearing, 194. 

48139. Foundry Practice, 194. 

48440. Crucible Steel, 194. 


8 , 33 warm bath, by increasing the circulation on the surface 
QUERIES s n <-t 8 of the body, renders it more capable of withstanding the 
— N Cafe effects of cold than it otherwise would, even ata tempera- 

I 


ture of 96? to 100°, though to stay more than twen 
minutes or half an hour with such a temperature, is ad- 
mitted to be debilitating. Will some of ours ” advise a 
sexagenarian on the subject who has had congestion of 
the lungs some years ago, and remains delicate, re- 
quiring care to avoid cold, but who adopta the via 
media of a tepid bath bi-weekly, warm to the hand but 
sensibly cold to the body, on rising in the morning! 
Lu uAGO. 

48813. To Mr. Wetherfleld.— The executora of 
a will in which I am interested refuse to give me any 
information beyond the fact of my being entitled toa very 
small legacy, I have seen the will at the Probate (burt, 
and I find that, in addition to the said! acy, I ain one of 
the residuary legatees. The estate is cing wound up, 
and I wish to know if I can compel the executors to 
furnish me with a statement of accounts, and how I 
should proceed to obtain it? What is the charge per 
folio for a ccrtified copy of a will ?—SoL-LA. 


(45844.)—-To Mr. F. Wetherfield.—A. contracts to 
complete certain work for B. by a fixed date, or, in 
defuult, to be fined 208. for each day’s delay. In the 
course of the work certain alterations in the original plan 
are made by agreement between A. and B. The work 
not being finished by the date agreed upon, can A. claim 
that the ment as to fines has become absolutely void 
because of the alterations in the plan? Or, on the other 
hand, can B. insist on payment of the fines subject to a 
oars allowance on account of such alterations ?— 
S. 8. 


40815. — Rheumatism.— To Dr. Epxuxps.—Will 
you kindly give us as good a letter on rheumatism as you 
did the other ay on gout, telling us how to ward off 
attacks when subject to them? 30, remedies in simple 
and bad cases, and gird else that may be useful to 
know. By doing so I think you will earn the thanks of 
the majority of the subscribers to ours. — F. R. S 


48816. — Transparencies. —To “MICE” — 
Would you give a little fuller account of your formula 


an ang Restoring Silk and Woollen Goods. 
e 


anany of your rca 


48818.) —The Weather.— Apart from my own wide 
and varied experience of weather throughout the world 
(which is a personal matter), the recent public comments 
on the present month's weather emboldens me to ask, by 
your lea ve, scientific readers of the E. M.“ if any reason- 
able theory can be found to account for the very varied 
condition of England's climate ? I, though a careful 
observer of the barometer, &¢., can find no real clue, and 
my experience of weather in the China seas, where 1-10in. 
is not inconsiderable, and also in B. Amcrica, where vio- 
lent storms are not unusual, proves incontestably to one 
that we in this country know next to nothing about the 
laws of “ our ” weather. Why, as a rule, gloom ? Why 
so without rain? Why almost incessant damp ? Ihave 
studied Maury and other authorities, and have personally 
witnessed weather in various quarters of the lobe ; but 
I confess I cannot explain the extreme variabi ity of our 
climate.—E. R. Corsy. 


(43819. — Casting Blowpipe Solder.—Can some 
one kindly give information as to the method usually 
adopted in making the long thin sticks ? Also whether 
anything can be added to the alloy to cause the solder to 
appear bright after casting? I use tin and lead in equal 
proportions, and the surface always goes dead on cooling. 
—NOBTHERNER, 


E I Smell from Gas-Stoves.—Will one of 
the E. M.“ readers kindly tell me the best and en sist 
way to prevent a beer-warmer or muller from giving off 
an unbeurable smell of burnt gas! There is no easy way 
of carrying a small flue from it, as the warmer is in the 
centre of bar-counter, and not wished to be shifted. Isit 
caused by the yellow flame! I thought it ought to burn 
blue, as there is a perforated tube to admit air before the 
gas reaches the ring-burner.—Gasritrenr. 


13921.]— Filtering Solution of Citric Acid.— 
some friend kindly inform me what to filter a strong 
solution of citric acid through! I have tried filtering- 
paper ; but the action of the solution on the paper causes 
it to leave a deposit after itis filtered. It must extract 


some alkali or something out of the paper during the pro- 
cess. — ONE IN A Fix, 


wiit?,|_Legal—The Petroleum Act.—Will Mr. 
ethertield, or any one versed in the above Act, kindly 
expound it in relation to the following !—A. resides in a 
town where there is a Local Board, to whom he applies 
for a license to store petroleum, and it is granted for 
twelve months at a fee of two shillings and sirpence. B. 
lives in a village where 
to apply to the magistrates in petty sessions assembled in 
A. s town, and it is pania him only for siz months at a 
Jee of six shillings | this legal and why cannot B. get 
his license for the same term and fee as A.’s? I do not 
think it justice for the law not to be equally applied in 
Villages and towns alike !—Jruso. 


148823. — Roman - Candle Stars. Will J. 8. 
Richard dly describe how Roman candles stars are 
manufactured by the pumping method 1—J. S. 


« 46824.) — Astronomical — The Tides. — Will 
F. R. A. S., or some other kind reader of the “ E. M.,” 
help me in the following difficulties concerning the tides ? 


moon), we experience a high tide, which isthe tof the 


aR ae 


the sand! I inclose a section, with sizes.—W. H. 
Scriven. 


[48830.]—Wood Bending. — Will any of your 
readers kindly inform me how to bend }in. boards ? Also 
aa and cheapest wood to purchase for this purpose ? 


(48831. | Electro-Magnet.—I have a piece of soft 
iron bin. long by fin. diam., which I wish to make into a 
horseshoe electro-magnet. How shall I proceed, what size 
wire shall I get, and what kind ? How many layers shall I 
wind on to get the best lifting-power with four Bunsens 
(quart)? Do J require bobbins? Is this the proper wa 

to wind the wire! After I have wound round one limb, 

wind the other on the contrary direction. What weight 
would = ay 1 Will be grateful for correct information. 


[48832.]—Em bossing.—Will any reader kindly in- 
om ue ow I can emboss leather, similar to book-covers? 
E. Mins. 


(48833. }—Henry’s Solution of Salts.—Will an 
reader tell me how to make this useful medicine? 

understand it is composed of Epsom salts and sulphuric 
acid ; but I wish to know the proportions, and how to 


make up.—PERTISHIRE FARMER. than that contained on p. 64 of No. 887! Following that, 
48834.]— Natural Waters.—Would Mr. Allen, or | have partially succeeded, but not quite, and think it 
some other of your able chemical contributors, kindly | may be owing to inexact crag Ma Ab. of sulphate 
describe how to estimate quantitatively the CaCOs, CuSO,, | of iron in a quart bottle which holds o y a pint and half, 
MgCOs, and MgSQ,, in natural waters! I can find the makes a difference of being either 72 or 128 grains to an 
Cu and Mg, but I do not know how to find the proportions ounce. Again, I cannot get a bright green solution with 
in which they exist as carbonates and sulphates in the my sulphate, but it is a brownish muddy solution. How 
water. Has the total quantity of CO, and 803, both free | is this! Lastly, several plates are, when finished, of a 
and combined, to be first found, and then the proportions pronn hue, owing to a poron deposit which forms on 
in which these acids combined in the carbonates and sul- hem and in all Bly of the developing-dish. Why is 
pars of lime and magnesia found in some manner,— | this? Mr. Edwards, No. 891, p. 146. adds a solution of 
G. citric acid and ammonia. Have you tried this addition, 
(48835.]—Fusible Plugs.—Will some of your 


Lindl 15 And 5 and do you recommend same !—R. H. 

readers kindly give the results of their experience in the 7.)—Nois f: 

: ugs 4 - 48847. y Exhaust Steam.—I: shall feel 
pis fusible plug 555 neam oe Prag mary atng obige if anyof your kind correspondents can inform me of a 
55 3 e eae saem, tie ery method of doing away with the noise caused by theexhaust 
be used, and are they generally used, or only seldom steam of a pair of marine engines (cylinders Sin. diameter) 
ee at the present time for steam-boilers ?—CONSTANT blowing into the chimney. Is there any me by which 

EADER. owing chimney. ans 


conti i ae this noise can be done away with ?—J. W. RicnARPD. 
48836.]— Continuous Brakes. I wo ike 19848. ]}— 2 a i 
ask Mr. Stretton what he considers the best kind of brake me 185 eee e ak 
to use on a short line having stoppages every two miles. Jout op TA 10 5 8 about £2 000 and 
er, if any of “ours” can state the price—naming 52 nal rty amount “of which I don’t know. He 
the brake—that cach of the following vehicles would cost, Pod pos PRN and six daughters. and left his clicst ane 
fitted complete !—Six-wheel carriage, usual length ; four B. his sole executor, £450 55 stated legacies to be paid out 
do. ; six-wheel van ; four do. ; ordinary tank-engine, six of “his real and personal estate,” twelve months Alter his 
wheels single. The cost is to include all labour of ae d „to his other son and daughters, which were all 
i id except to two daughters, who continued to live with 
B., the three being unmarried. Two years ago B. died, 
leaving the annual value of his real estate to two trustees 
for the benefit of three sisters and one brother, at their 
decease to become the property of a nephew, and directing 
all his ‘just and lawful debts to be paid out of his per- 
sonal estate,” which amounted te about £300, and bis 
liabilities, with funeral and testamentary expenses, 
amounted to £200. The unpaid legacies were £100 and 
£70. The trustees divided the remaining £100 between 
the sisters, and said the personal estate was exhausted, 
and refused them the £70 balance. Are they legally 
entitled to the full amount of the legacies left them by 
their father, and, if so, how will the trustees have to raise 
it? One of them is the future owner’s father. When B. 


would give price fitted of each carriage, van, and engine, 
ready to couple together for running. = WORKING 


_[48837.1—Weight of Waggon-Tires.—Will some 
kind arithmetical correspondent of this useful paper 
lease inform me the simplest or shortest method how to 
d the weight of railway w n-tires? We get the 
dimensions of section of tire, and inside diameter of tire, 
and we have to tind put what weight of metal is to be in 
tire so as to come accurate to gauge. The persons that 
have been doing it till now make alm: st a trade secret of it, 
2 they own it’s simple enough. I have heard that 
5 an done by decimals, If so, please say how.—D. G. 
O ES, 


sides of the earth. Surely when the sun and moon are in 
Opposition (at full 9 ought to experience a very 
1 1 1 preted ee 1 of the difference of 

ide iene ohen. Yet this is not the case, as the highest 
tide is at full moon.—Respice Fine. i 


48825. —Riveting Pottery and d Win 

any z pa reader bo as had experience in ene pots 

} „Ay W is the at kind of drills and tools, 
8, &c., to be used I BROREN Ports. 
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made his will ten years ago he owed over £300, and his 
personal estate then would be about £40. I think the 
word real must have been omitted in mistake.— Pxn- 
PLEXED. 


(o agate and Pinion.—Will any render 
please inform me how to set out a rack for a pinion of 20 
teeth—thnat is, how to space the teeth of the rack so as to 
gear properly with the pinion 1H. G. 


148850. Blower for Brick Chimney.—I want to 
fix a steam blower in a chimney that is about 18in. square 
inside. To do this J intend putting an iron tube in it. 
Will someone please say which is the most effectual: one 
made the shupe of a ring with several holes in top side, or 
a piece of pipe contracted at the end to blow the steam up 
straight? I have a notion that the inside of some loco- 
motive chimneys are cone-shape inside. Is this so? If 
£o, should the large or small end be on top, and why? 
The boiler is of the Lancashire type.—E. H. 


18851.]—Painting Bath.—The paint having come 
off my bath (lined with lead) I should be glad to know 
what is the best paint to use for repainting, and how to 
remove it, if it is necessary to do so, the little that remains 
on !—AMATEUR, 


po J—Dyeing.—Having a small quantity of canary 
coloured material, such as used to be worn as waistcoats 
years ago, I should be glad if any reader would instruct 
me how to dyc it black or other dark colour that would 
make it wearable !—AMATEUR. 


[48853.]—To . Alfojoe” or Fellow Work- 
man.“ Would you be kind enough to give complete 
instructions for fitting bairsprings, es social y to Geneva 
watches? We have had excellent articles on the subject 
by our late and guod friend Seconds’ Practical Watch- 
maker,” but we are told in those articles to make a brass 
pin, and after broaching the hole in collet to fasten hair- 
spring with the pin. I can manage very well all but the 
pinning in to the collet. I am sure an article from 
& Alfojoe’’ on this subject would be gladly welcomed by 
other reader besides—E, H. E. 


4851. American Iron Planes. have noticed 
that the trons of these pee when new are ground ata 
very blunt angle, and I should like to know if the 
sharpening on the hone is to be kept at the same angle 
(which I suppose would be possible owing to the thinness 
of the steel), or whether another bevel, as in ordi- 
nary becchwood planes, must be made? If the latter 

lan is adopted, does not the iron want grinding more 

requently than that of the English plane /—Desvonyiey- 
818. 


(45. Brick Moulds. Whnt is the best to dress 
the wood moulds with to keep out the maggots or worms? 
—Bniex Moro. 


[48856.]|—Electric Light for Small Room.—I 
wish to light a small room (12ft. by 14ft.) with electric 
light. Will some reader kindly tell me what kind of lamp 
is cheapest and must suitable, and what size is necessary ! 
Also, which is the cheapest and best means of generating 
the electricity, a battery—or a small dynamo? I have 
some knowledge of mechanical work, and might be 
able to make some of the parts if I had the instructions, 
As it is. I know almost nothing about the light. Kindly 
give some idea of cost, and ublige—J. A. R. 


[49957.1—Painting.—Will Mr. Stanger, or anyone 
else who knows, kindly inform an amateur if he can pro- 
cure any book which gives useful information on the 
above subject? I want instruction which would aid me in 
painting greenhouses and doing other out-of-door work. 
At present I buy my own whitelead, and do a good deal 
in the painting line in a haphazard way: but I should 
like to have some rules which would deal with the uses of 
raw and boiled oil, dryers and turpentine, with the mixing 
of colours and the nature of the different coats frum 
priming upwards ?—DEVvOoNIENSIS. 


(48858. |—Planing Machines.—Will some fellow- 
reader inform me how the quick return is given to plan- 
ing machines, either rack and pinion, or worked by long 
Screw. and which is considered the best way of working 
bed — screw or rack and pinion! A sketch of working 
parts would greatly oblige—J. D. A, 


„„ of Hydrogen. Could any of 
your readers kindly in form me of a cheap and effectual 
method of producing peroxide of hydrogen. I under- 
5 it is, or can be made, on a commercial scale ?— 


fss8860.1—Child’s Diet.—To DR. Epwrsns.—You 
kindly advised me some time ago on infant's food. May 
I agun trouble you to advise as follows !—My baby, age 
twelve months, has no teeth as yet. Can you kindly 
state cause? Dict has been as follows: Up to seven 
months he was fed at the breast, and with milk diluted 
with water: from then to now (tive months), he has had 
milk slightly diluted, and Savery and Movore’s food, 
Liebig's. He is a strong, healthy child, inclined to 
Ftoutness; bowels in good order. When otherwise, give 
Gregory’s powder, or thud inngucsia. He had whcoping 
cough at three months old. Will you kindly state up to 
what age I may feed as above, and when a stronger diet 
will be required! All fuod is taken from a feeding- 
bottle. —SiuvaLb, 


EEN we: Locos.—Will “ Prometheus,” 

or any other of your corm~pondents, kindly intorm me 

what the pressure-gsuive on the left side of the cab of 

„Gi Experiment "indicates! I have heand something 

au back-pressure. Has it anything to do with it !— 
. BILL. 


{4ee62.] — Medical — Chilblains. — To Dr. 
Epwyxps.—T suppose these come from the following three 
causes :—(1) From want of circulation, thus: no exer- 
cise in cold weather; (2) from the blood being in a bad 
state ; (3) from getting wet or damp feet in cold weather. 
Will Dr. Elinunds say what is the proper treatment for 
the above when they first appear, when the toes arm in- 
flamed and itchy! And also when this stage hus been 
neglected or not properly treated, and they get into the 
broken condition, I have heard when they first come, 
steeping the fect in as hot water as you can bear at nig lit. 
is good: but others say no: thus showing the proper way 
of treating them is not well understood.—Hi. F. 


[1%3.]— Voss Multiplate Machine. — I. 
MR. Morisox.—lease let us bave, if you can kindly d 


80, working drawings of the Multiplate Voss. Is it an ad- 
vantage that the plates should large, or that they 
should be numerous: that ia to say, which gives better 
effect, increase of size, or increase of number? If the 
plates were of vulcanite, would the effect be better, or 
would any alternation or combination of glass and vul- 
canite plates be more efficicnt than either of these sub- 
stances alone? In fact, what would give the best results, 
neglecting expense [—A. W. 8. 


[ 5 Signs I have constructed a 
couple of mottoes on Mr. Willing’s principle for Christ- 
mas decorations, but cannot get anything like the effect 
of those shown by that gentleman at the Crystal Palace. 
They will work, but the swing is not enough to give good 
effect. A sketch would oblige—On Guanp. 


4865.]— Animal Charcoal.—I suffer from indi- 
gestion, for which I have been recommended animal char- 
coal, which I find is beneficial to me. Will some one who 
knows kindly inform me the most economical way of pre- 
paring the same on a small scale IOI. 


4886.]— Astronomical Apparatus.—Will some 
astronomical correspondent tell me what apparatus it 
would be advisable to have, and its probable cost, in 
order to commence the study of astronomy, including a 
telescope through which Baturn's ring and Jupiter's 
moons might be observed 1 W. S. W 


[48867.] — Batte Power. — Could any reader 
kindly inform me which would have the strongest battery 
power: asix-ccll Smee battery (each cell holding one 
quart), or a bichromate, with the same size cells J. C. 


(48868.)—Building Society.—To Mr. WETHER- 
FIELD.—I joined a Building Society, which started about 
seven years ago, and as I am about to go abroad, I wish 
to withdraw my subscriptions in accordance with the rule 
of the Society, which states that such may be done after 
three months’ notice. Now, however, I am inforined they 
will not be able to refund for two years. Any advice will 
greatly oblige—R. L. 


[48869.]—Mechanics.—Can any correspondent help 
in the following questions from“ Todhunter’s Mechanics“! 
—(1) Two weights support each other on a rough double- 
inclined plane by means of a fine string passing over the 
vertex, and no friction is called into operation. Show 
that the plane may be tilted about either extremity of the 
base through an angle 2 € without disturbing the equi- 
librium, € being the angle of friction. and both angles of 
plane being less than 90° — €. (2) A plane equatorial 
5 is formed of five equal uniform rods—A B, BC, 

D. DE, and E A—loosely jointed together. The angular 
points, Band D. of che pentagon are capable of sliding on a 
smooth horizontal rod, and the plane of the pentagon is 
vertical, the point C being uppermost. Show that if H 9 
be the respective inclinations of the rods A B and BC to 
the horizon in the position of equilibrium, 2° tan. Stan. 
9. I cannot understand the first, add it seems to me as 
if I have proved the second impossible.—J. C. 


f48870,1— N Theory. In the October No. 
of Harper’s Magazines, there is a paper called ** Symme’s 
Theory.“ Can any of your readers tell me whether there 
is any foundation for the statements there as to the mild 
climate at the N. Pole, and the asserted northward mi- 
gration of birds and animals! Have these statements 
received, of late years, any confirmation 1— F. R. C. S. 


[48871.|—Subsidence near Maidstone.— About 
three weeks since there was a paragraph in the Standard 
ubout a very extraordinary sinking of the earth near 
Maidstone. Can any readers there tell us anything 
further about this ?—F.R.C.5. 


(49972.|—Saw-Table.— Will some of our able corre- 
spondents inform me the best way to make a band-saw 
table portable) to cut either square or bevei? I want it 
to cut felloes or shafts. My saw is 13ft. loug, and jin. 
wide.—A Youna WUEELWRIGHT. 


5 Would “ H. B. G.,“ or any other, 
help me to reckon the following !—I have a rain-water 
sheet-iron tank, with an overflow hole 1vin. horizontally, 
and 2in, perpendicularly, and the hole is 1I in. below top. 
What is the maximum water that can flow through this 
hole !—AsoTHER TANK. 


418874.|—Steam-Power.—To Fren. WALKER AND 
„ . O. V."—Anengine with 3ft. stroke, cutting steam 
off at half-stroke, with 90lb. pressure, would there be any 
saving to increase the pressure on boiler and cut off 
earlier? If so, what pressure should I have, and what 
should I cut off at, and what advantage will there be in 
doing so! My boiler could stand 40lb.—CARMAEL. 


1875. —Coals. Could any of our Berks readers in- 
form me (and a few others) if there is coal in the neigh- 
bourhood of Knight’s-park, Reading? If so, how is it 
that they don't use it, as coul is very dear in this 
quarter 2—Axxiots TO KNOW. 

(48876.1— Vice for Bench.—Would some reader say 
which kind is the most suitable—a vice with a lag, ora 
parullel one (I do not mean a grip- vice) - NONE. 


477.) —Egg-Shaped Sewer.—An egg-shaped 
sewer, whose diameters are Dand d lin.) respectively, is run- 
ning full. The lower part isa length of 5 ft., ata gradient 
oY 1in 150, and the upper part 1,5v0ft., ata gradient of 
1 in . Can any reader give me a formula for the pres- 
sure in lb. per sq. ft. ot the liquid against the sewer 
brickwork at any point on the upper gradient, and state 
what might be taken to be the breaking pressure per ft. 
ot good ordinary brickwork in has lime under such con- 
ditions : the sewer being assumed to have no covering of 
carthwork above the spring ot the arch —I'EOASUs. 

[48:78.]— Air Currents.—When air is forced through 
a tube, (1) how can the rate at which it trivels through, 
aud (2) the forward pressure per sq. in. exerted by it, be 
measured ?—R. A. 


[1 79.—Sphygmograph.— Will Dr. Edmunds, or 
any felluw-reader, say ii the sphygmograph is a thoroughly 
rehable instrument in examining heart-disease? And, 
how can an inexpensive one be made :- E. W. 

([4850.]—Working Models by elo ricity. T 
am about to tit up a number of mechanical modyls— 
about twenty in all—made from cardboanl, and to be 
worked principally by a revolving motion, They are all 


obliged to anyone for information how to work them by 
electricity, how to apply it, the kind of constant battery 
required, and chemicals for charging the same! Also if 
it is possible to work a small tin paddle-steamer of about 
Gin. in length, in an aquarium 27 „ 36, with elertricity, 
and how to do it, and what to do it with ; or is that size 
of a steamer too small P. K. M. 


[18881.|—Engine Indicator.—Could any one sug- 
gest u simple and cheap plan for fixing an indicator to an 
ordinary horizontal engine with balanced disc, about 
10h. p., and making about 200 revs. per min. ! I want 
something that will register the number of revs. the 
engine makes for 24 or 48 hours, und that the engine man 
cannot tamper with.—InNvicator. 


; 55 Or Tuning.—Will any render kindly 
inform me of the number, shape, sizes, material, and 
mode of using of the cones or cups used in tuning metal 
organ- pipes! Icantune all 9815 enough, so far as the 
ear is concerned, having tuned pianos and harmoniums 
for 30 years, but cannot produce the nicely coned ends tu 
pipes when I open or close them.—AMaTEUR Okuax 
TUNER. 


_[48883.]—Air-Gas for Gas-Engine.—Is it pos- 
sible to produce nir-gas suitable for driving a small gas- 
engine from ordinary benzine ? If so, what surface of 
benzine should be exposed to the uir in the generator to 
produce, say, 30 c. ft. of gas per hour! Should the ben- 
zine be kept agitated in the machine in order that the 
vapour may leave it, or would it be suftlicient to have 
something like cotton, saturated with the benzine, 
through which the air would be drawn ! I believe it is 
pen e to produre gas from gasoline for above purpose, 

ut I don’t think it could be obtained kere. Any 
enon about the matter will greatly oblige — 


CHESS. i 


— — 


AlL Communications for this department must be 
addressed to the Chess Editor, at the ottice of the 
ae Mecuanic, 31, Tavistuck-street, Covcnt-garden, 


PROBLEM DCCCV.—By J. B., of Boxford, 
Black, 
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White. 
White to play and mate in four moves, 


PROBLEM DCCCVI.—By J. Piercs, 
‘6 The Pear.” 
Black, 
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White. 
White to play and mate in two moves, 


Bol UTION TO 801. 


White. Rlack, 
1. K-Q B4 1. Anything. 
2. Mates 
SoLUTION To 802. 
White. Riack, 
1. Rat Q4toQ3 1. Anything 
2. Ma tes 


This problem received “ special mention“ in the 


small and very light. the Inrgest of them being a wind- | Baltimore Problem Tourney. The number of mates is 


mill, Gin, from its base to the top of fans, I should fee} 


nineteen, 


Dec. 15, 1882. 
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THE VOSS MACHINE. II. 
By Joux T. SPRAGUE. 


HE various forms of induction machines, 

of which the Voss is the latest and 
best development, are based upon the prin- 
ciple of the electrophorus; they utilise the 
successive charges which may be obtained 
from it by alternately connecting the cover 
and sole, and removing the cover. The 
original of all the various forms was Varley’s 
multiplier, in which was, for the first time, 
applied the principle of accumulation,“ 
which, applied also by Mr. Varley to the 
magneto-electric machine, is the foundation 
of the powerful generators of current elec- 
tricity now in use. In the generators, both 
of static and dynamic electricity, the prin- 
ciple is that a small initial charge can be 
used to convert mechanical energy into 
electrical energy, and to develop a high 
force. The principle may be understood by 
means of the diagram. E F are plates of 


oe 

) 
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! 

1 
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metal (which in the instrument were ar- 
ranged in a row) in front of which the plate 
C (which represents the electrophorus cover 
in principle) ean rotate. The plate is carried 
on an insulating arm, but with appliances 
by which at proper intervals it can be con- 
nected to what is miscalled earth,“ but is 
really a zcro point or adischarger, to which 
C can be connected at the required moments, 
as also can other plates similar to E, F; 
this zero connection may be called 2. A 
small charge of + clectricity is put upon E, 
which represents .the electrephorus face. 
z, therefore, represents its back at this stage, 
and in the position shown, C is momentanly 
connected to y, and therefere takes a — 
charge equal to the + on E. Cis now moved, 
breaking connection with z, and carries its 
— charge over to F, with which it makes 
mementary contact; contact with z follow- 


ing, a + eharge is at once induced on C, 


which it in like manner carries on and adds 
to that on E. In the actual instrument, of 
course, the charges which are induced upon 
C are accompanied with a corresponding 
opposite quantity removed, by the agency 
of z, to another set of plates similar to E F, 
in which the same series of opcrations are 
carried on. At length the charge rises to 
the full potential of which the insula- 
tion of the instrument admits, and then the 
5 overflows into the external cir- 
cuit. 

Just such a series of inter-actions occurs 
in the machines arranged by Holz, Carré, 
Töpler, and others, us also in the Voss 
machine; the special property of the Voss 
is that it requires no initial charge to be 
given it, because, as with magnetised iron, 
there always remains some residual charge 
about it which can be worked up. 

An examination of the machine while 
working in the dark is both interesting and 
instructive. It will be seen that an aigrette, 
or brush discharge, occurs into surrounding 
pace at one of the appliances , while at 
the other there is a small star of violet light 
indicating the + and — charges of what we 
may properly call the field induction 
system,” for it plays the part of the field 
magnets in dynamo-machines, If a metal 
point, held in the hand, approaches either of 
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these parts, the instrument ceases to act, 
and if a momentary circuit is closed between 
them, the direction of the circuit 1s apt to 
be reversed—a 55 which appears 
also to result from maki 


g the paper shields 
too long. 

Aline of fire will be seen tending to the points 
of one of the collecting combs, und a similar 
effect is seen at the points of the secondary 
comb of the figure p, which plays the part 
of the zero connection z in the diagram 
above. But here is manifested the relation 
between inductive circuits, which is the 
same in principle as in the case of currents 
and conductive circuits, 

We have here two derived induction cir- 
cuits—that of the field system along the 
surface of the plates, and the external path 
between the two conductors, and these two 
divide at the collecting combs. If we bring 
the conductor knobs close together, we re- 
duce the external inductive resistance; the 
greater part of the available electricity takes 
that road, and may be seen streaming into 
the collector system. But, if we open the 
space so as to get a long spark, an increasing 
change takes place in the ratio of the two 
resistances, and increasing action is scen to 
occur at the zcro comb, while that at the 
collecting system is reduced. The long 
spark has, therefore, less electric energy in 
it than the shorter. The spark appeurs like 
a continuous stream of lightning; but this 
is an illusion due to “ persistence of vision.“ 
It is really a succession of sparks, each en- 
during probably z2b sh of a second, but 
following each other at intervals less than 
. of a second, the intervals being 
indicated by the snap at each discharge. 
When a wheel rotates rapidly all its 
spokes vanish into a sort of blur, but 
such a Wheel is seen by a lightning-flush as 
though it were at rest. The discs on the 
1 of the Voss disappear in this manner; 
but in the dark they are scen as if at rest, 
or even as though moving backwards. We 
have, in fact, the conditions of the rotating 
vacuum tube worked by an induction coil, 
which presents the appearance of a sta- 
tionary cross or star; or muy have an ap- 
pearance of reverse motion, according to the 
relation between the speed of rotation and 
the action of the break. | 

If we place the balls of the conductors so 
far apart that sparks will barely puss, and 
then tie a piece of soft thread across the 
space, they will pass frecly, notwithstand- 
ing that the thread is a partial conductor, 
because, the resistance being reduced, the 
current is drawn over to the external cir- 
cuit, and the charge on the field can be 
raised to a higher potential. This thread 
will now give some valuable instruction.. 
Approach the balls so that the thread hangs 
quite looscly and takes up a partial charge, + 
at one half, and — at the other;. the same, 
therefore, as the balls close toit. It will be seen 
at once that, though charged ulike, there is 
no repulsion between the balls and thread 
adjoining, but a small attraction. There is, 
however, a strong attraction for the other 
end of the thread, and it is drawn over as 
tightly as possible in opposite directions, 
leaving a loop which instantly turns up 
over the thread, and stands balanced be- 
tween the attractions acting on its two 
sides. Sometimes it will manifest a pre- 
ference for the positive ball, and remain on 
that side. If the thread is cut inthe middle, 
its ends rise and meet as soon as the 
machine is worked, and will cling together 
for a long while; if forcibly separated, 
they will fly over to the adjoining Leyden 
jars, the outsides of which are in opposite 
polar conditions to the balls near them. 

By tuking off one of the conductor 
balls, leaving a point, the star and brush 
discharge is produced, and illustrates the 
difference between the + and — actions of 
electricity, according to which ball is re- 
moved; when the brush is produced at the 


ball, there is a hissing sound which is not 
produced when that discharge occurs at the 
point without developing the brush dis- 


charge. 
I have found some curious effects when 


passing the discharge through a sensitive 


gulvanometer: if connected direct from the 
collectors, of course the potential cannot be 
raised highly, because the outer circuit 
carries it off; in this case the deflection in- 
creases with the speed of rotation: inter- 
sed resistance up to 10,000 ohms pro- 
uces, of course, no effect, as it is not any 
appreciable ratio to the air-space betweem 
the glass and combs. A resistance of 
several megohms would be requisite. If 
connected from one conductor to a 
third separation ball from which the 
action occurs, J found a deflection of 500 
with the bulls in contact; on separating a 
zin. so that sparks crossed, the deflection 
fell instantly to 10°, showing that, notwith- 
standing the greatly increased potential or 
force, there was less quantity generated. 
As the balls separated, the deflection in- 
creased till at the distance at which sparks 
ceascd, and only a hissing discharge was. 
produced; the deflection rose to 40°, although 
under these conditions the galvanometer 
was only a derived circuit, taking, pro- 
bably, less than one-half of the current 
nerated. 
Bi metallic-sponge benzoline-lamp -placed 
between the balls. gives remarkable effects. 
On working tho machine with the lamp 
insulated, a slight tendency of the flame to 
one pole is observed, with an evident blow- 
ing action from the other; when the lamp 
is connected to either pole, the flame tends 
to the other. But this is masked by a very 
much stronger action which occurs when the 
connection is on one side: then the flame 18 
driven in a bubbling cascade down the wick 
stem, burns much more strongly, as though 
the benzoline were rapidly drawn up; and 
if the speed is great, the lamp may even be 
oxtinguished by this action. 


ECONOMICAL STEAM-POWER. 


T most economical steam-engine plant 

for any given purpose is not so easily 
decided upon as may be thought, for 
arrangements adapted to one set of condi- 
tions may not be suited to another, and may, 
indeed, be actually bad; but as a rule, one 
large engine is more economical than several 
small ones working up to the same aggre- 
gate power. Mr. W. Barnct Le Van takes 
exception to that view, and in a paper on 
the subject presented recently to the Franklin 
Institute, he says that the most economical 
application of steam-power can be realised 
only by a judicious arrangement of the plant 
—that is not only the engines and boilers, 
but the accessories—the portions that come 
between the engine and the machines to be 
driven. Referring, presumably, only to 
American practice, he says that it is only 
occasionally a factory, a mill, or a water- 
works may be found in which the whole 
arrangements have been planned by a 
competent engincer; that but few users of 
steam-power are aware of the numerous 
items which compose the cost of steam- 
power, and that a smaller number still pay 
sufficient attention to the relation which 
these items bear to one another. A largo 
number of persons, says Mr. Le Van, take 
for granted that a boiler or engine which is 
good for one situation is good for all: a 
greater error than such an assumption can 
scarcely be imagined. It is much too strong 
to call such an opinion an error,“ for it is 
certain that if a boiler and engine produce 
power at an economical cost in one situa- 
tion, they can also do so in any other 
in which it is possible to work them. 
Whether they are the best for the special 
work is another matter; and it would appear 
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that it is in connection with the con- 
siderable number of details” that Mr. Le 
Van intends his remarks to apply, and that 
not as regards the special type of engine, 
but merely as 3 the production and 

et aoa ea of the motive power generally. 
Thus, he says, take the case of a mill in 
which it has been supposed one engine could 
do the work most economically : the ques- 
tion is, Whether it would not be better to 
divide the total power required amongst a 
number of engines? Mill-owners and engi- 
neers in this country will, we imagine, decide 
definitely and at once that the single engine 
of ample power is the most economical; and 
there can be no doubt that so far as the pro- 
duction of steam-power is concerned they 
are right. But there are other points to be 
considered ; and it may be that under certain 
conditions, or in certain circumstances, it 
will be found more profitable to employ 
several small engines instead of one large 
one. Mr. Le Van finds the following ad- 
vantages in the system of dividing the motive 
power of a mill:—{1) Saving of expense in 
lines of shafting of large diameter ; (2) dis- 
pensing with the large driving-belt or gear- 
ing; and (3) the general convenience of 
sub-dividing the work to be done, so that, 
in the case of some slight breakdown, only 
that portion of the mill affected would be 
stopped. The first advantage is rather illu- 
sory; for with one large engine it is only 
the first and second shafts that need be of 
large diameter, and the extra cost is more 
than balanced by the outlay for similar parts 
in a number of smaller engines, to say 
nothing of the extra work in fitting up and 
looking after them. By way of supporting 
his second advantage, Mr. Le Van men- 
tions an instance in which a large driving- 
belt absorbed 60 horse-power out of 480, or 
“about seven per cent.” There is some 
confusion here it will be seen; but what- 
ever the loss of power may have been in any 
special case, it is only the loss that cannot 
‘be avoided that is of any moment, and it is 
more than probable that whatever may 
occur in connection with a large belt will 
be equalled if not exceeded by the com- 
bined loss of several driving-belts. The 
third advantage is the most important 
point, as Mr. Le Van says, for it is evident 
that where a mill depends upon one engine, 
a break-down involves the stoppage of the 
whole establishment, whereas if each de- 
partment were driven by a separate engine, 
@ break-down would result in loss only to 
the department in which it occurred. Mr. 
Le Van instances the case of a whole mill 
being stopped because a governor - belt 
broke—an annoying event, no doubt, 
but scarcely affording positive proof 
that tho employment of a number of 
engines to do the work of one is 
sound economy. Now to take the dis- 
advantages: We find (1) that each engine 
must have its own special shafting, and is 
subject to as much wear and tear as the 
large engine, which could moreover be 
obtained at a lower sum per horse- power. 
Further, a multiplication of engines means 
an increased number of attendants, an 
increased length of steam-piping, and an 
augmented consumption of oil, &c. (2) A 
large driving belt is not absolutely necessary 
several mills, for instance, have a number 
of cotton belts driven from one large pulley. 
(3) The causes of stoppage are multiplied 
by the number of engines, and assuming 
everything to be of best quality, and care- 
fully looked after, we should expect the 
combined stoppages to equal, in actual loss 
of working time, one stoppage of a large 
engine, unless indeed the latter broke down 
altogether—an event which, however, could 
only be regarded as an accident, i.e., 
something that could not be provided 
against. Such an event does not enter into 
the calculation, however; though it isobvious 
that one or two of the small engines might 
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break down hopelessly, and the loss would 
beincurred by theirdepartmentsonly. Viewed 
from that stand-point, there is an ad- 
ventene in having several small engines 
ins of one; but engines properly 
made and carefully looked after, do not 
frequently break down in the fashion we 
mean, so that we must place that point on 
one side as beyond the argument. In fitting 
up a mill, the first item to be considered is 
the interest on the first cost of the engine, 
boilers, &c., and it will generally be found 
that the saving in working expenses effected 
by the best appliances of the kind will more 
than pay any reasonable interest on the 
excess in outlay, while there will also be less 
stoppage for repairs. The form of the engine 
is of importance where there is perfect free- 
dom of choice—i.e., ample space. Mr. Le 
Van says that ‘‘ undoubtedly the horizontal 
engine” is the best form, and the beam 
engine the worst, for the first-named costs 
less, can be driven at a higher speed, and 
involves a smaller outlay for foundations 
and house. He admits that the best forms 
of vertical engine approach very closely to 
the horizontal, but where machinery is to be 
driven he considers that the balanceof advan- 
tages rests with the latter form, especially in 
the case of large powers. As totype—whether 
condensing or non-condensing—it is neces- 
sary to take into account the first cost of 
the two, and the running expenses for water 
and fuel. Where a sufficient supply of con- 
densing water is available at a moderate 
cost, the extra economy of a well-constructed 
condensing engine will fully warrant the 
additional outlay ; but Mr. Le Van excepts 
very small powers and cases where the ex- 
haust steam can be utilised for other pur- 
poses. He acknowledges that with 1 
pressure a non-condensing engine can be 
made to approximate closely to the economy 
of a condensing engine, but in such a case 
the extra cost of the stronger boiler will go 
far to balance the additional cost of the con- 
denser. The compound engine is left out of 
the question by Mr. Le Van, but the argu- 
ment which applies in the case of automatic 
cut-off v. simple slide- valve engine also serves 
in this case. An automatic expansion valve 
engine costs more than a plain slide-valve, 
but if it yields the same horse-power with 
a smaller consumption of fuel and lubricant, 
and it is also lighter on repairs, it will be 
economical to use the more costly machine, 
especially in the case of large powers. 
Much, however, depends on the cost of fuel 
in the locality, and the extra price paid for 
the automatic cut-off, or for the compound 
engine. Suppose an engine requires five 
pounds of coal per hour per horse-power, 
and it develops one hundred, it will need 
500lb. per hour or 5, 000lb. per day of ten 
hours. An improvement which would effect 
a saving of one pound of coal per hour 
would mean an economy of one fifth of the 
annual coal bill, and exercise a small but 
appreciable effect on the demand for fuel, 
for the economy is 1,000lb. a day — very 
small compared to millions of tons, but an 
important item when multiplied by the 
number of engines which could have the 
improvement adapted. If the cost of 
1, 000lb. of coal per das would pay the interest 
on the extra outlay for the engine, and no 
more, it would be worth while making 
it, for there would be less wear and tear in 
the furnace, and a smaller boiler would 
suffice. If the engine runs day and night, 
the outlay might be doubled; but if it stops 
at intervals, and does not work altogether 
ten hours a day, the saving would not be so 
great. The interest on the first cost runs 
on, but it is only so much per day, so that 
engines working night and day usually pay 
the cost of improvements in a very short 
time where fuel is dear. Gas-engines, 
though costing more, power for power, 
than steam-engines, are more economical 
wherever the work is intermittent, and are 
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preferred in America for hoists and grain 
elevators. Mr. Le Van concludes his paper 
by pointing out that it is worth while for any 
steam user to consider the subject in all its 
bearings, and he gives an instance of a flour- 
ing mill in Philadelphia which formerly had 
two engines of 70 horse-power, which used 
40lb. of water indicated horse-power, 
and öjlb. of S Such a performance, we 
need scarcely say, was very bad; and it is 
not surprising that one engine of 140 horse- 
power with automatic cut-off used only àlb. 
of coal and 30lb. of water per indicated 
horse-power, effecting a money saving of 
nearly 5,000 dollars per annum. Even this 
automatic engine is not remarkable for its 
economy, for there are many in this country 
which can show a better duty than 3lb. of 
coal and 30lb. of water. Unfortunately, 
there are many also which are quite as 
wasteful as the first-named engine; but 
their owners have only to go into a few 
figures to discover that it would be wise 
economy to put down modern contrivances 
and recoup more than the interest on their 
outlay by the saving effected. The question 
is of rather more importance in this country 
than it is in America. 


PRACTICAL ane ON PLUMBING.— 


By P. J. Davis, H. I. A. S. P., &c. 
(Continued from page 310.) 


Atmospheric Jack, or Suction- Pump: 
Action of. 


ET us now examine the theory of pumps 
generally. 

Writers up to the present time have boldly 
asserted that all pumps are both pneumatic and 
hydraulic; but when they say that all pumps are 
so, the assertion is not correct—which I will prove 
before I conclude this work. At the same time, 
I entirely concur with those who have written 
„hoe ver understands the one, will be at no loss 
to understand the other.“ Without some know- 
ledge of the science of pneumatics, it is next to 
impossible to understand hydraulics. However, 
I do not intend to teach pneumatics gencrally, 
but I shall explain here just sufficient of this 
branch to enable you to understand the principle 
of the suction-pump. I use the word suction 
because it is universally understood by plumbers, 
and it is common amongst them to calla jack- pump 
a suction-pump, and vice versd. In fact, it is 
very rarely that you meet with a pump without a 
suction-pipe in some shape or form. All jack 
and plunge-pumps, also most of the lift-pumps, 
have a suction pipe. The term, suction, in rela- 
tion to all pumps is generally accepted and 
commonly used by plumbers; henco the reason 
why I use it. 

Fig. 293 is the suction-pipe leading to the 
source of water supply. B is the sucker-valve, 
opening upwards, so called because the weight of 
the water from below always tends, as it were, to 
suck this valve through its seating, which will 
shortly be explained. W is the working barrel, 
so called because this is the chamber wherein the 
bucket G is made to work. I is the outlet water 
way, leading either to a cock or spout, and after 
into a cistern, or otherwise. Upon the upper 
part of this water-way, at V, is a valve-soat ing, 
of course opening upwards. One of the tail 
valves, A, B, E, or C, Fig. 287, will answer here ; 
but as you progress you may be surprised to find 
that, for the real action of this pump, the valve 
is not required. Q is an air chamber, which 
should be at least 10 times the capacity of the 
working barrel, or of the water lifted at each 
stroke. But for my part I go further, and make 
the size of the air-chambor ìn proportion to the 
height of the column of water lifted, as the higher 
it is lifted the more will the air within be com- 
pressed, as follows :— 

Suppose the air-chamber to be full of air. Now 
suppose it to be pumped half-full of water: it fol- 
lows that the air has been compressed to one-half 
of its original bulk; and, therefore, its spring is 
twice as groat as at first, and will resist a column 
of water in proportion. Here the pressure of the 
air in the water, and internal parts of the air- 
chamber, will be 15lb.on tho square inch, and will 
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be equal to the pressure at the bottom ofa column 
of water 30ft. in height. Now, suppose the air 
to be compressed to two-thirds of its original 
bulk, its spring will be three times as powerful 
as it was at first, and will force the water twice 
151b., or 301b., to the square inch, or up a pipe 
60ft., known as two atmospheres. Compress the 
air to one-fourth, then the water will rise three 
atmospheres, or 90ft., and so on, according to the 
following table :— 


TABLE or Arr-CHAMBERS. 


Height of P"PS on Air com- Number |Height of 

_ Water elasticity pressed |of atmo- | water in 

in pipe. of air. in bulk. | spheres. | chamber. 
30 2 = 4 1 2 
60 3 = 1 2 2 
120 5 = 4 5 
150 6 = j 5 È 
180 7 = 6 9 
210 8 a 7 f 
240 9 — 8 5 
270 | 10 = yy 9 15 


If you examine the figure 270 in the Table, 
you will sce that the air is compressed into a very 
small space. Now, the useful effect of the air in 
the chamber is reduced to a minimum, ninc- 
tenths of its capacity being filled with water. 
Now, to make the air-chamber work with proper 
effect more air is required within it—which air, 
in reality, forms a cushion, whose elasticity pre- 
vents the sudden strains, jerks, or blows (known 
as the rattling) upon the bucket, valves, and 
sides of the pipes or pump. The following 
method is the one I some twenty-five years ago 
adopted, and I believe that I was the first to do so. 
Hav ing the water within the rising main, and 
the. pump properly charged, open the cock C, 
Fig 293, and pump air into the air-chamber ; or 
from a stop-cock, say, at U or at A, Fig. 294, 
pump the air-chamber full of air: when the 
chamber is full, the air will bubble through the 
rising main. The pump will now not only work 
with a more continuous flow, but if worked by 
hand and lever, it will work easier. Of course, 
simply because the cushion of air is increased 
(though under the pressure of the column of water 


within the pipes) to its original size. In long 
suction or rising mains, especially with single- 
barrel pumps, owing to the continual stoppages 
and re-starting of the water column, the concus- 
sion is very noticeable, and may always be 
stopped by the use of the air-chamber. 

These air-chambers are nothing more nor less 
than closed vessels, often having the end of the 
rising main terminating near the bottom, as at 
S, Fig. 293; or, in other words, having no outlet 
whatever, more than one-third of the diameter of 
the rising main above its bottom. Suppose the 
rising main, R, to be 3in., then its end may be 
brought to within lin. of the bottom. But take 
care that this pipe does not come against the top of the 
valve when the valve is up ; otherwise the pump 
will work excecdingly hard, on account of the 
great friction of the water when passing through 
a partially-closed aperture. N is the rocking 
standard, which allows the handle to be lifted, 
and which, if not movable upon the joint Z and 
P, would prevent the handle being worked. 
Now, suppose the barrel W to be full of water, 
as shown by the water lines, and the bottom 
valve B to be holding it up, the bucket fits the 
sides of the barrel quite truly,—and notice this, 
that the greater the pressure upon the bucket the 
tighter will it fit the sides of the barrel, simply 


because the bucket has an outside casing of stout 
leather, which expands laterally with the pressure. 
The outer edges of this leather are slightly 
bevelled, as shown at A, Fig. 291. In the centre 
of the bucket is the flap-valve K, which opens 
upwards, and allows the bucket to descend freely. 
On pulling the bucket up the flap-valve J K in- 
stantly closes, and the cup-leather expands, be- 
cause the weight of the column of water above 
the bucket has been lifted off that below; and if 
the valve B was perfectly closed, or a stop-cock 
wiped on the suction-pipe and closed, there would 
then be a perfect parting of the water below and 
the bucket. Suppose there to be lin. of water 
below the bucket and the top of the valve B, and 
that the bucket be lifted 9in., then there would 
be an empty space of the 9in. This is a truly 
empty space, void of all matter or air, and is 
called a vacuum. Now let go the handle of the 
pump : the bucket will then go back, but will the 
vacuum still be in the barrel of the pump? The 
answer is, Yes! It will now show itself at I, 
below the outlet valve; and the water that was at 
the point I will, by gravitation, fall back upon 
the bucket. Open the cock H, and what will be 
the effect? Air will rush into the barrel to fill 
up the empty space or vacuum. But suppose, 
instead of opening the cock H, the cock C had 
been opened below the bucket, would the air then 
have rushed in and opened the flap-valve J K? 
Yes! Now turn off the cocks, and again fill the 
barrel as before; then close the suction-pipe 
(which does not exceed 27ft. — 5ft. or 6ft. 
would suit better). Now pull up the bucket, and 
another vacuum is produced. ‘The top valve V 
will prevent the water or air returning, and you 
may now work the bucket freely up and down the 
barrel. You know that when the cock H was 
opened that the air rushed into the barrel. 
Now place the end of the suction - pipe 
(which is now shortened to, say, 2ft. or 3ft.), 
into water, and open the stop-cock on the 
suction-pipe. ‘The consequence will be that water 
will rush up the suction-pipe instead of air. But 
why? Simply because the end of the suction is 
covered with water, and no air can get into the 
pipe. 
to show itself in the barrel, perhaps a few strokes 


of the handle will fetch it ; or, for the purpose of 


illustrating this action, a small compo. pipe may 
be used, whose length is in propere to the size 
of the barrel.) Now the barrel is full of water, 


as also the suction pipe, open the cock F, and air 


will rush in, and allow the standing water within 


the suction pipe to descend. But why? Simply 
because the air is allowed to press with the 
same force on the surface of the highest 
point of the water inside the suction-pipe 
urn 


as on the bottom and the outside. 
the cock F off again, and lengthen the suc- 


tion-pipe to 34ft., and let the water be drawn 


(which is an ordinary plumbers’ phrase) verti- 
cally this distance. Pump away as before. No 


water can be obtained. But te You have 
e suction-pipe 


the vacuum as before, when t 
stop-cock was turned off, now the water is stand- 
ing in the suction-pipe, and within lft. or so of 
the barrel or valve b. 

the suction-pipe stop-cock, whose distance from 


the valve Bis, say, 5ft. ; let F be fixed 3ft. from the 


valve B: open the cock F, and you will find a 
slight rush of air enter the cock, akter which the 
column of water runs out; but not with the kind 
of cock shown at F, because this cock answers 
the purpose of a cistern to a barometer, and 


prevents the air entering only to the degree of 


one common atmosphere. An ordinary ground- 
in bib-cock, as at C, will admit the air, and after- 
wards allow the water to run out. (Notice. 
It often happens that you, a plumber, have to 
turn off the water from a cistern whose pipes are 
fixed vertically, and so arranged that they should 
drain themselves empty. You turn off the stop- 
cock near the cistern, and open the bib-cock be- 
low, which, if of the screw-down kind, such as 
the Rotheram, Brighton, or the diaphragm pat- 
tern as at F, the water will be held up to the 
height of 30 to 33ft. above the cock; but should 
there be a cock ona higher level, then the highest 
cock, if opened, will allow air to enter the pipe, 
and the water imprisoned within the pipe to fall 
to the cock below.) You have seen that the water 
will only rise up the suction-pipe to the height 
of 30 or 33ft. Why is this? I must say that it 
would not rise lin. were it not forced up. You 
know that when you had a vacuum in the barrel 
the air rushed into it on opening the cocks H and 
C. Then there was a proof that there must be 
pressure upon the outer side of the pump barrel. 


(Should the pipe be too large for the water 


To prove this, shut off 


This pressure is at all times pressing upon every 
of the world’s surface to the extent of 151b. 
to the square inch, more or less. 


(To be continued.) 


ERICSSON’S STEERING PRO- 
PELLERS. 


A” invention intended to provide more 
effectively for directing vessels of all 
kinds, either when under way or disabled, has 
been patented in this country on behalf of John 
Ericsson, of new York. The invention consists 
in the employment of one or more screw pro- 
pellers in a transverse passage in the hull of a 
vessel near the stern or bow, and through which 
currents of water are, by the revolution of the 
propeller or propellers, caused to flow in such 
free and unobstructed manner as to produce the 
turning or change of direction of the vessel. 

The invention further consists in the combina- 
tion within a transverse propeller cylinder having 
a free and unobstructed inlet and outlet of two 
screw propellers of opposite pitch, and an engine 
or engines for so producing their rotation that 
one will rotate in the opposite direction to the 
other. 

The accompanying figure 


is a horizontal 


section, illustrating the invention with two pro- 
pellers. A is the hull of the vessel, in the sides 
of which near the stern, where the vessel is very 
narrow, there are provided opposite circular 
openings, into which are inserted and secured the 
ends of the open-ended hollow cylinder B, which 
forms an unobstructed straight passage directly 
through the vessel in a transverse direction below 
the water line. Within this open-ended cylinder 
B are arranged the screw propeller or propellers, 
the shaft or shafts of which are concentric with 
the cylinder B, and with the openings provided 
in the sides of the hull. The external diameter 
of the propellers is so nearly equal to the internal 
diameter of the cylinder B that they will just 
turn freely within the cylinder. The journals of 
the shafts are supported in journal boxes on a 
skeleton framing as shown. 

When two propellers are used, they are to have 
separate shafts, so that they may be capable of 
turning in opposite directions, and the blades of 
one are to be pitched in the opposite direction to 
those of the other. To drive the propellers there is 
a shaft, which passes from the interior of the vessel 
A into the cylinder B through a stuffing- box 
provided on the cylinder. This shaft may be 
horizontal or inclined, and may be driven by an 
engine provided within the vessel A separate from 
the engine or engines by which the ordinary 
propulsion of the vessel is effected. The shaft 
is furnished within the cylinder B with bevel 
gearing, which gears on the propeller shaft, so as 
to turn the two propellers in opposite directions 
at the same time. 

When the main shaft is set in motion, it gives 
motion to the propellers, and so causes a current 
of water through the open-ended cylinder B from 
one side of the vessel to the other, and so moves 
the stern of the vessel sideways in one direction 
or the other, according to the direction in which 
the shaft is turned, and so causes the vessel to 
swing as on a pivot to point its head in the 
direction desired. This operation may be effected 
either while the vessel is being propelled forward 
or backward by the ordinary means of propulsion, 
or when the ordinary means of propulsion is ren- 
dered inoperative by accident, or while its 
operation is purposely suspended temporarily. It 
may be remarked that while the single propeller 
may be sufficient for vessels of many kinds, the 
two propellers of opposite pitch, geared to turn 
in opposite directions, as shown in the figure, will 
be more effective, as being capable of drawing in 
and forcing a greater volume of water through 
the open-ended cylinder B at each revolution of 
the shaft. 
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The inventor 5 a oe ee 
especially in the method of applying the motive 
power, and he points out that the propeller or 
propellers may be used for ordinary purposes 
insteud of a rudder by connecting a steering- 
wheel with the stopping, starting, and reversing 
gear of the engine which drives the shaft con- 
veying power to the propellers. 


PORTABLE FURNACES WITH 


LIQUID FUEL. 

A* improved portable furnace using liquid 

fuel, which is capable of melting lead, tin, 
Ba bbit, and other easily fusible alloys, has been 
patented in this country, by Mr. W. S. Cooper, 
of Philadelphia. Besides its use as a metal 
melting furnace, it can be employed for heat i 
plumbers’ and tinsmiths’ irons, where gas an 
coal fires are not available. Tho engraving 


shows the furnace in sectional elevation. 


In the stand or lower part is a reservoir A con- 
taining the combustible fluid, which is raised to 
the burner by means of the expansive force of 
air pumped into it by an air- pump B placed in any 
convenient position in the stand. The burner 
is suitably connected to the top of the stand, and 
above is a shield which conveys the flame 
around the vessel containing the metal or other 
material to be melted or heated. On the top of 
the stand or oil reservoir is mounted the upper 
part of the construction which forms the furnace 
proper, the vessel being lct down into it from 
above. A door is provided in the sill and near 
the bottom, through which irons or other articles 
to bo heated can be inserted. The fuel is 
admitted to the burner by a valve, so constructed 
that it can be regulated to give at all times the 
samo precise feed, and provided with an indicator 
to show the amount of fuel the valve is set to 
deliver. Air is pumped into the reservoir until 
sufficient pressure has accumulated to force the 
liquid fuel up the conduit pipe C through the 
controlling valve D, and thence to the retort E, 
where it is converted by its on heat into a gas, 
and from thence it passes tothe burners F. The 
burners and retort are supported on the top of 
the stand or reservoir A, by means of studs or 
bolts G to which they are securely fixed, and 
above the burner may be fixed a shicld to distri- 
bute the flame around the vessel containing the 
metal to be heated. The burner: F may be left 


exposed, or they may be covered as shown, holes 
being left for the supply of air to promote com- 
bustion, the flamo in either case passing up the 
spa H, in the centre of the retort. A mov- 
able cowl I, is placed on the top of the retort, 
and surrounds the pot containing the lead during 
the time of melting. The pot rests on the sup- 
portsJ. A door, K, isplaced in the side of the 
cowl through which to introduce the plumbers’ or 
other irons to be heated at the underside of the 
pot that holds the solder, both obj ects being 
accomplished at the same time. The furnace 
may be mado of any size, and any number of 
burners can be placed in the larger retort. 
Where it is required for melting lead, or making 
the joints for strect mains 12 to 20 burners may 
be employed, the number being determined by 
the amount of metal to be fused in a given time, 
and when used for this purpose the air-pump 
reservoir and retort are preferably made separate ; 
and the air may be forced into the reservoir 
by any ordinary air-pump placed at a distance 
from the retort and burners. 

The handle for carrying the furnace is hinged 
tothe mde by a connection containing a locking 
motion which holds the handle rigid when in 
use, and which prevents the furnace from tippin 
over through the same being placed below the 
centre of gravity when a quantity of metal is in 
the melting vessel in the upper part or furnace 
proper. The amount of fuel consumed is regu- 
lated by a valve D of peculiar construction, in 
which the valve is held to its scat by a screw or 
cam, and when open the fluid es through a 
series of holes of regulated diameter. In tho 
valve D the spindle is fitted and packed in a 
screw and opened and closed as is usual in steam- 
valves. The lower end of the spindle is hollow, 
and provided with four or more holes of equal 
or diffcrent diamcters, through which the fluid 
passes. This hollow part of the spindle is 
accurately fitted into a tube or hole through 
which the fluid passes, so that all the fluid must 
pass through the holes, and the flow is regulated 
by the number of these holes which are exposed. 
A shoulder is formed on the spindle above the 
holes which is forced down against a seat when 
the valve is closed. 


ELECTRICAL ACCUMULATORS OR 
SECONDARY BATTERIES.“ 
By Pror. OLIVER LoDORE. 
(Continued from p. 154.) 


4 8 of both plates being now full 
formed. one all peroxide, the other 
metallic lead, the gas which is liberated against their 
surfaces is no longer absorbed, but begins to rise in 
considerable . at the same time that by 
making the plates into a gas- battery the free gas 
adds distinctly to the electro-motive force of the 
cell. The fulness of the cell can therefore be told 
in these two ways—a greater escape of gas and a 
higher opposition electro-motive force than usual. 

proper or ‘‘ ohmic ” resistance of the cell is 
now a minimum, however, for three reasons— 
because the conducting surfaces, the front surface 
of the peroxide and the front of the reduced lead, 
are as near as they can possibly be; because the 
acid in the solution is as concentrated as it can be- 
come, that which had been absorbed by the lead 
having been restored ; and because the cell will have 
been 5 the charging current. The cell 
is therefore in all respects at its very best, and it 
can give a tremendously powerful current for a 
few seconds if called upon. 

But suppose it is not called upon for a current, 
but simply allowed to stand idle for a time, what 
will happen to it? First. of course, it will cool, 
and thereby slightly increase its resistance; but 
more important than this, the gas which is clinging 
mechanically to the surface of the plates will col- 
lect in bubbles and gradually rise, thus lowering 
the electro-motive force from its abnormal value. 
The gas which first escapes, however, will be the 
oxygen : a large quantity of hydrogen will remain 

alloyed with the lead plate, more especially 
perhaps if it is amalgamated, and accordingly the 
electro-mative force, though it loses its abnormal 
value, retains a perfectly satisfactory one. 

No further change of importance need be expected 
to be noticed aiter the lapse of several minutes 
or even an hour; but if the cell is set aside fora 
day or two a more serious change sctsin. The 
front surface of the lead loses some of its hydrogen 
and is liable to be corroded slowly by the acid. a 
slight scum of insulating sulphate being produced: 
and these changes, though they go on with extreme 
slowness in a good cell with its terminals properly 
insulated. yet are exoeelingly Wea sening when they 


* From the Eaginerr. 


& | ing is thus completely detached 


do occur, because they lower the electro-motive 
force and increase tho internal resistance at the 
same time. A plate well saturated with hydrogen, 
however, will resist the formation of any such scum 
for a considerable time, and I see no reason why it 
should form in any quantity for a week or 80, pro- 
vided there is no leakage between its terminals. I 
apprehend, however, that a temporary short- 
circuiting of the full cell before setting aside, 
whether for the purpose of testing or for other pur- 
poses, would have a detrimental effect b diminish- 
ing the store of hydrogen: and that a cell so treated 
would not bear standing idle quite so well as a 
perfectly full one. i 

The main part of the change which occurs during 
standing seems to take place at the + plate. Here 
the peroxide is in contact with and supported by a 
plate of metallic lead, and the peroxide 1s sufficiently 
porous to allow some of the acid liquor to penetrate 
to the junction of the two substances ; hence there 
is here a complete battery, and accordingly a cer- 
tain amount of local action sets a some of the 
lead becoming oxdised and sulpha ) 
of the peroxide gets partially reduced. If this- 
action goes on to any general extent it is most dis- 
astrous, for the effect is to establish a non-conduct- 
ing film or layer, of sulphate and lower oxides, 
between the lead plate and the rest of its 
coating ; and it may sometimes ha that the coat- 
m the plate so 
as to become quite useless. But suppose it onl 
gets detached m patches, the internal resistance 
thus be in and the storage capacity will be 
diminished almost by the total amount so tached, 
but the electro-motive force would not be likely to 
be diminished until the effect ef the local action 
extended itself through the whole thickness of the 
peroxide. After a long time it probably would so 
extend itself, and thus the peroxide would get 
reduced by mere standing without any current 
having been demanded from the cell. 

Messrs. Gladstone and Tribe have called attention 
to this local action, and pointed out one reason why 
it goes on more alowly than might at first sight 
have been pe viz., that the crust of sulphate 
formed on the lead protects it by its insulating 
power, and only permits deeper portions to be 
acted on by reason of its porosity. Another rea- 
son why the action is not at all rapid is that the 
surrounding mass only permits a very insignificant 
amount of circulation in the liquid, so that it soon 
gets exhausted of its acid, and is oy slowly re- 
plenished by diffusion. Still, the l action does 
go on more or less rapidly, and it is, so far as I 
know, the main cause of the loss of power of the 
cell while standing. Moreover, the diff 
noticed among different cells seem to depend very 
tly on the facilities which some seem to offer to 
action, and to the consequent greater or less 
detachment of the peroxide coating. Why the 
coatings detach themselves in some cases more 
5 in others is by no means clear; but it 
may happen that a too rapid evolution of gas, 
caused by a too powerful changing current, might 
mechanicaily effect a separation between the plate 
and its coatings. It must beremembered, however, 


y 
detached by an 5 y i 
patches—and yet their me ical adherence may 
remain almost unim ? 

The naturally occurring cure for these evils would 
be either to support the peroxide on carbon, or 
other such non-attackable substance, or else to use 
no ppor at all, but to make the plate Thony of 
peroxide. But though the use of carbon would do 
away with localaction, scarcely any form of carbon 
can resist the action of nascent oxygen, and accord- 
ingly its surface crumbles during charging, and the 
powder makes a worse barrier than ever to 
conductive connection between the plate and its 
coatings ; in fact, the coatings are hable in time 
simply to drop off. The use of peroxide alone looks 
hopeful, but when the cell is di and 
peroxide reduced, the plate will no longer be a 
conductor, and it does not appear probable that 
such a cell could ever be charge 8 again. More- 
over, the difficulties of making good and permanent 
contact with such non-metallic substances are con- 
siderable, and their use would therefore be very 
inconvenient. 


ON THE ADHESION OF BELTS. 
WELL-KNOWN American writer on belts 
and belting, Mr. W. B. Cooper, submits the 

following as a supple explanation of a me i 
phenomenon the cause of which is not at first ap- 
parent. All the explanations in the text books are 
technical, and consequently not popular. The law 
governing friction between surtaccs is that it is 
directly related to the pressure with which they are 
brought together regardless of the erter? of surface 
mentect, If a belt is passed over a fixed pulley 
and attached to a weight. it is well known that the 
power necessary to ruse the weizht by drawing 
upon the other end will increase if the portion of 
the belt in contact with the pulley is increased, and 
to such a degree that if several turns are 
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around the pulley, the power required bears no com- 
ison to the weight raised, so great has the fric- 
ion become. ok 
To explain this, let us imagine the portion in con- 
tact with the pulley to be divided into a number of 
sections ; now, when sufficient power is applied to 
raise the weight, it is clear that, commencing at the 
weight end, the first section requires to move it a 
power equal to the weight, plus the friction be- 
tween itself and the pullcy ; the second section will 
have a larger cocfticient of friction on account of its 
being brought into closer coutact with the pulley ; 
this results from the fact that the resistance to 
overcome is the weight, plus the resistance of the 
first section. Thus it is manifest that the last sec- 
tion has to overcome the weight, plus the sum of 
all these increasing coefficients of all the other sec- 
tions. This expluins the cause of the ability to 
transmit so ‘ath ower by a belt coming in contact 
with only half of the periphery of a pulley. This 
phenomenon is made possible by theconvexity of one 
of the surfaces and the flexibility of the other. A 
number of shoes attached together would operate in 
the same way as the belt. here the surfaces are 
of such a character that the friction is at a maxi- 
mum between certain pressures, it is clear that, 
where those pressures are exceeded, the width be- 
comes an important factor, as it alters the pressure 
r inch between the surfaces ; in other cases it is 
immaterial. The same would, of course, be true 
regarding the arca of contact of inflexible surfaces. 


TRANSITS AND ECLIPSES. 


N Friday last a paper on ‘‘ Transits and Eclipses, 
and the Information to be obtained by ob- 
serving them,” was read before the Bath Literary 
and Philosophical Association by Mr. Philip 
Braham, and illustrated by a number of drawings 
and experiments. 

Mr. Braham said the subject they had to discuss 
that evening was one of the grandest that could 
possibly exercise the human mind, and every state- 
ment must receive careful consideration before it 
was accepted as a fact. It must be remembered 
the science of astronomy commenced with specula- 
tions, and the firat astronomers were really astrolo- 
gers who went in for noticing the general configu- 
rations of the planets, to augur the future or 
immediate effect on human fortune. But he now 
wished to engage their attention simply to facts and 
not to fiction at all. Probably many of them had 
at some time wondered how it was that when one 
pulled out the plug from a washing- basin that con- 
tained water, the water, instead of going away 
perfectly level, showed a depression in the centre, 
and towards the last there was a spiral motion. 
Such a thing was so ordinary and so commonly 
known that they did not take much notice of it, 
and supposed it was so because it was so. The spiral 
motion might possibly be right-handed or it might 
be left-handed, or it might be but as circumstances 
or accidents determined. He wished them that 
evening to follow him beyond the realms of our 
immediate solar system and to soar into the far dis- 
tances that are only revealed to us by the telescope. 
It is perfectly well known that our immediate 
neighbour is so far distant that it puzzled the imagi- 
nation to realise the real distance. It is known 
perfectly well that our nearest neighbour does not 
produce auy effect upon us by the light it emits, 
under a period of 36 years, and light travels at the 
rate of 180,000 miles per second. But they would 
soar beyond those into distances visible only by the 
aid of some of the finest telescopes made. He 
would now project upon the screen some of the un- 
formed systems, which were known as nebulæ. The 
lights were here turned down, and Mr. Braham 
1 upon the canvas several representations, 

rom careful drawings by some of our greatest 
astronomers, of nebulw, pointing out, at the same 
time, various features in each. ite showed how in 
each there wero visible lines, which showed a 
tendency to concentration, becoming more and more 
distinct in each successive represcntation until the 
last showed an almost definite centre. They had in 
this last a greater condensation, an absolute appear- 
ance of solid matter, which they did not detect in 
the other nebule. After portraying a ring nebula, 
Mr. Braham showed a spiral nebula, and another 
in which the concentration had advanced a stage 
further, and there appeared to be a bright icle 
of light towards the centre. They had gone 
definitely from certain systems of nebule, where 
the indefinite lines could scarcely be detected as 
lines, to nebulæ where they were foued definitely, 
and the lines of bright light were shown to be in a 
spiral direction, just as in the bowl of water the 
motion when it began was scarcely noticeable, but 
gradually came iuto a circular motion of a power- 
ful character. For the sake of brevity he would say 
that these spiral systems, and these indefinite 
3 had concentrated themselves into one mass. 

e would now enter into the question of centri- 
fugal force. He would cast upon the screen the 
representution of a ring nebula, and also another 
nebulous mass. That mass had, without doubt, 


been thrown off from the great central mass. He 
would shortly experiment with a liquid and show 
that by centrifugal force various-sized spherical 
masses separated from the large muss. He had 
before him a vessel of water, and in it he would 
deposit some material that was of about the same 
density as the water, and project all on the screen, 
if possible. Mr. Braham then deposited some 
nodules of material of the same density as the 
water in the latter, the projection showing clearly 
on the screen. He then rested one of them ona 
looped wire suspended from some machinery placed 
above, aud caused the wire to rapidly rotate. He 
then pointed out how the nodule gradually altered 
in shape, and threw off first small, and then, as its 
motion became more rapid, large spheres, in agree- 
ment with his suggestion respecting the action of 
the rotating muss in the illustrations previously 
shown. The successful experiment, which was re- 
peated, and which again illustrated the speaker's 
contention, was received with applause. Mr. 
Braham proceeded to say that that was a small ex- 
periment, but was typical of the hig experiments 
that occurred in Nature. That which ho had ex- 
hibited was but an illustration of what was a fact 
throughout the entire universe; a fact that pro- 
duced these spheres on one of which we are now 
living. It was impossible from our very circum- 
stances to obtain nebulæ perfect, but it was known 
by the spectroscope as well as by the telescope that 
these masses of gas did exist, and, also, there were 
meteors that were continually dropping into. the 
earth ; and were it not for the friction of the earth’s 
atmosphere which caused them to ignite, they would 
fall and be very disastrous to all animated nature. 
In our own solar system, instead of the gaseous 
spectrum overcoming the solid spectrum, the con- 
trary was the case, and one of the values of observ- 
ing a total eclipse was that we were able to so ob- 
literate the continuous spectrum from the solid body 
of the sun that the gaseons spectrum was visible. 
In our own solar system we had the sun as a centre, 
with the planets revolving about it; the sun was a 
mass of matter in an incandescent state, and the 
temperature was so high that metals such as iron 
were there in a state of vapour. Atacertain distance 
from it was Mercury, next came Venus and then the 
Earth. Mr. Braham then placed small globes at 
various distances from the large globe which repre- 
sented the sun, and explained the relative move- 
ments of the various bodies, and their relations to 
one another. The centrifugal force which sent the 
earth revolving was not sufficient to carry it beyond 
the attraction of the sun, and there it revolved 
until a satellite—the moon—was thrown off. The 
moon had its definite object again, and its object 
was to slow, to put a drag, as it were, upon the 
action of the earth, and the consequence was that 
the rotation of the earth was slowed down to its 
pe rate, and it was still gradually slowing. 

e moon revolved about the earth, and always 
showed the same side towards the earth, and in 
consequence we never knew what the greater por- 
tion of the other side was. The moon passed at 
certain definite times between the earth and sun, 
and thereby we had on a certain portion of the 
earth an eclipse of the sun. Then supposing the 
moon moved in its orbit round and came to the 
opposite position, the earth stood in the way of the 
moon receiving light from the sun, and thus there 
occurred an eclipse of the moon ; all eclipses of the 
sun were accompanied by an eclipse of the moon. 
After explaining by globes how, by the inclination 
of the orbit of the moon, eclipses of the moon were 
not so frequent, the speaker procecded to refer to 
the transit of Venus. If the orbits of the earth 
and Venus were parallel and if they were moved 
together during the entire revolution, Venus would 
be between the earth and the sun. But during the 
entire revolution the earth went slower than Venus, 
and the consequence was Venus gained on the 
earth. But the orbit of Venus was not parallel to the 
earth’s orbit it was tipped up, and they would now 
notice that Venusand the earth were not in aline, and 
therefore, although the point of the orbit of 
Venus was in the same direction as the orbit of 
the earth, still Venus could not eclipse the earth, 
because Venus was ata point of its orbit that was 
not at the node. He would suppose that Venus 
had come, got down to the node, and then the 
earth and Venus were together, and Venus was 
seen on the surface of the sun. Therefore, there 
was only one particular point in the two paths of 
the planets at which there could be a projection of 
one upon the sun—that was, when there could be 
a transit of Venus. He spoke now as he had 
spoken some eight years ago, on the 9th Dec., 
and many predicted then that in eight years time 
a transit would occur as he had explained. That 
would mean that the earth had been eight times 
round the sun and Venus more than eight times, 
and they had now come back to the particular 
point, and were in a position similar to that 
occupied by them in 1874. The next of these 
transits would would occur in 2004. The question 
was one that excited interest, especially now, as on 
the 6th of December next a transit would occur. 
They would ask how it was that the mere question 
of the passage or apparent passage of a planet over 


the sun could excite the attention and emulation of 
civilised nations. England, France, Belgium, Italy, 
and all civilised countries had sent out individ 

to various parts of the earth where this phenomenon 
was visible, on purpose to observe as accurately as 
they could the least distance between Venus and the 
sun, as it appeared, and also to note the time— 
and that was the great point—the time when Venus 
first of all touched the sun and last touched it. The 
speaker then showed how by means of these ob- 
servations the diameter of the sun could be ascer- 
tained ; and how, having its angular measurement 
and ifs diameter, the distance of the sun could be 
discovered. According to Kepler's third law, the 
square of the periodic times was equal to the cube of 
the mean distance from the sun; that law was per- 
fect, but the thing was this—the distance was not 
known; and although we could map out all our 
plancts—the inferior as well as the superior—to a 
certain definite proportion, yet, not knowing our 
own distance from the sun, we were unable to fix 
the exact scale of our solar system. In consequence, 
great trouble and pains were being taken to fix 
within a very small percentage of error the distance 
to and from the centre of the sun. Mr. Braham 
then showed that the globes he had made use of to 
illustrate his lecture were not of the proper pro- 
portion, nor were the distances observed propor- 
tionate ; but he had been compelled to make use of 
these so as to make them visible. If the models 
were to scale, taking the sun as a sphere lft. in 
diameter, then Mercury would be represented by a 
grain of mustard at a distance of 43!ft.; Venus a 
small pea at a distance of 83ft.; the h a pea a 
size larger at a distance of 115ft.; Mars a grain of 
mustard seed at a distance of 175ft.; the Asteroids 
a number of grains of sand scattered around a circle 
from 250ft. to 300ft.; Jupiter a plum, 598ft. ; 
Saturn a slightly smaller plum, 1867ft.; Uranus a 
grape, 220bft.; and Neptune a grape, 3450ft., or 
over half a mile away, with a moon nearly as big 
as itself. Since the last transit of Venus, Mars was 
discovered to have two moons. In the case of 
ee there was one big moon; and in the case 
of Uranus there were four moons, but the latter ro- 
tated at right angles to the ecliptic, and moved also 
in an action opposite to that which would be ex- 
pected. In fact. Uranus was a puzzle at present, 
but he had no doubt some physical reason would be 
found to account for the apparent anomaly. There 
was one Pay in the solar system to which he 
must call attention—and really this was an interest- 
ing subject. Mercury was inclined seven degrees ; 
the sun rotating on its axis was also inclined a little 
over seven degrees, so that he thought there was no 
doubt that Mercury, being a late planet thrown off 
by the sun, had an orbit nearly parallel to the axis 
of rotation of the sun and was gradually being 
drawn into the line of the ecliptic by the attractive 
force of the other members of the solar system. In 
conclusion, Mr. Braham said the study of astro- 
nomy gave one great scope in understanding that 
there wasmore in existence than existence got credit 
for, and that by investigation of these facts we could 
arrive at something that was satisfactory, and that 
gave us farther scope for thought and questioning, 
aud however much we might attempt to force the 
barrier and by imagination attempt to stem the tide 
of facts, we could only remain waiting, watchful, 
and persevering, and look through nature up to 
nature’s God. 


DYNAMO-ELECTRIC MACHINERY. 


N Monday night Prof. Silvanus P. Thompson 
delivered the second of the Cantor lectures for 
the session 1882-3 on Dynamo Electric Machinery 
in the hall of the Society of Arts, Adelphi. Dealin 
with the dynamo in practice, he said that the firs 
int to consider was the forms of combination used 
for producing either constant strength in the current 
or constant electro-motive force in the circuit, with 
the view of rendering the action of the dynamo 
purely automatic, so that the removal of lamps from 
one part of the circuit should not in the least affect 
any other part. Turning to various points in which 
theory had been put into practice in different de- 
criptions of dynamo -electric machines, he com- 
mented on the forms of the magnets, the per pieces, 
the armatures, and the commutators used. He then 
pointed out the essential difference between a con- 
tinuous current machine and an alternate current 
machine, and the peculiar arrangements of the 
more interesting types, such as those of Edison, 
Brush, and Gülcher, and the distribution of poten- 
tiality ou the commutators of dynamos he had 
particularly examined, and he deduced thereby 
several important consequences with reference to 
the construction of armatures and field magnets. 
He might observe that science had now advanced 80 
far that it could point out how machines could be 
constructed with a full knowledge of what their 
actual performances would be. The subject of the 
concluding lecture is the dynamo as a motor. 


Correr wires transmitting electric currents of high 
electro-motive force gradually become brittle. 
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SCIENTIFIC SOCIETIES. 
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ROYAL ASTRONOMICAL SOCIETY. 


PHE December meeting was held at the 
Society's rooms, Burlington House, on the 
evening of Friday, the Sth inst., Mr. E. J. Stone, 
president, in the chair. 

The President having referred briefly to the death 
of Prof. Challis, 

Mr. Knobel read a paper by Mr. David Gill on 
„Photographs of the Great Comet (¢) 1882, ob- 
tained at the Royal Observatory, Cape of Good 
Hope.” Three photographs were exhibited which 
were taken with a Dallmeyer’s pe portrait lens 
attached to the declination axis of an equatoreul. 
No. 1 was taken on Oct. 19th, with an exposure of 
30 minutes ; No. 2 on Oct. 20, with an exposure of 
one hour, and No. 3 on Oct. 21, with an exposure 
of 40 minutes. In photograph No. 3, which is 
the most perfect, the stars are slightly elongated in 
the direction of the comet's motion. The photo- 
graph shows the sharp termination of the tail at a 
distance of some twenty degrees from the head 
with a luminous tuft projecting from the centre of 
the tail which has beeu noticed by so many ob- 
servers 

A communication was also read from Mr. Ellery 
acchmpanying a photograph of the comet taken at 
the Melbourne Observatory. This photograph was 
taken with an ordinary camera not equatonally 
mounted, and the motion of the comet produced a 
streak of light upon the plate. 

A communication from the Rev. T. W. Webb 
was also read, inclosing observations of the comet 
made by Mr. J. T. Stevenson in New Zealand. 
Mr. Stevenson described an anomalous tail of faint 
light which extended from the head ofthecomet in 
the direction of the sun. The axis of the anomal- 
ous tail was not quite parallel with the axis of the 
brighter tail extending in the opposite direction. 

An extract from a letter of Dr. Schmidt, of 
Athens, was also read. Accompanying the letter 
wasa drawing of the great comet, aud a companion 
comet or nebulosity, which he had observed on 
October 9th, 10th, aud lith. The companion object 
was anirregular-shaped patch of nebulous matter, 
without any defined nucleus; and Dr. Schmidt, in 
his letter, suggested that it might be a portion of 
the corona which had been detached by the comet 
during its perihelion passage, when it was moving 

at a rate of 250 miles a second. 

The Astronomer Royal said: This is an extract 
from a private letter of Dr. Schmidt’s to a friend 
in England. The drawing has already been pub- 
lished in the clsfronouisehe Nachrichten ; but it is 
not very well printed, and I thought it would be of 
interest to get au original copy ot the drawing for 
the Society. 

Mr. Common stated that he had observed the 
anomalous tail stretching towards the sun which 
was mentioned by Mr. Stevenson. In October, 
the head of the comet appeared like the nebula in 
Andromeda, with a luminous patch in the middle. 
Afterwards a luminous patch was visible further 
down towards the tail, and later still it became 
brighter at another point, so that it was difficult to 
select any part of the comet and speak of it as the 
nucleus. There were certainly several nuclei, and 
their brightness varied from time to time. On the 
17th of September, about 24 hours before the comet 
was scen to disappear at the limb of the Sun, 
it had the appearance of a bright planet- 
ary disc, with a very short parabolic tail. I did 
not measure the diameter of the nucleus, but 1 
compared it with the size of a spot upon the Sun, 
which I have since learnt was 47" to 50“ in 
diameter; this does not agree with the observa- 
tions made at the Cape. Mr. Finlay gives the 
diameter of the comet's head as 6". When I saw 
the comet again the nucleus was like a planetary 
disc intensely white and bight. Later in October 
it became a hazy object like a candle seen through 
afogor through horn. Aftcr that it grew longer, 
and there were two decided nuclei in it. At the 
beginning of November the two nuclei were sepa- 
rated by a distinct dark space. One day I thought 
it had become triple, but there can be no doubt 
about the two nuclei. 

Mr. Knobel said: We have received a communi- 
cation from Mr. Eddis, of Grahamstown, Natal, 
in which he distinctly mentions the two nuclei in 
the heud of the comet. It was a letter accom- 
panied by newspaper extracts which could not be 
printed in the notives, but we shall no doubt re- 
ceive a communication from him which can be 
printed. 

Nr. De la Rue said: Permit me to make a few 
remarks which may be of a certain amount of 

value at the preseut moment. I have had three 
opportunities of making naked- eye observations of 
the present comet, and my impression of it was 


that it was of the apparent size of Donati’s comet ot 


1858. but not so bright. Some very successful 
photographs of this year’s comet have been shown, 


and I wish to make a remark with respect to them 
which may be of interest in showing the great 


advance which 


comet. 


minutes. . 

The President : Mr. Gill’s photographs have been 
obtained with exposures of 30 minutes, 40 minutes, 
and an hour. 

Mr. Johnson stated that the accounts published 
in the Cape papers referred to five distinct patches 
of light as having been seen in the nucleus sepa- 
rated by faint bands. 

Mr. Ranyard said: With regard to the spurious 
tail referred to in Mr. Webb’s letter as having been 
observed by Mr. Stevenson, there seems to be very 
satistactory evidence for its existence. It is shown 
in Professor Schmidt’s beautiful drawing. The 
axis of thisspurious tail, which extended towards the 
sun, appears to have been not quite parallel with 
the axis of the brighter tail, which streamed away 
from the sun. I should like to point out that this 
spurious tail is not necessarily due to matter passing 
away from the comct’s head in the direction of the 
sun. There are facts which tend to show that it is not 
improbable that the matter of this spurious tail 
was more distant from the Earth than the head of 
the comet, and that the comet’s nucleus was secn 
by projection upon the faint ond of a long tail, 
which curved backward in the plane of the comet's 
orbit. When we consider the position of the Earth 
in October and November, relatively to the plane 
of the comet’s orbit, this will be more evident. The 
Earth passed through the plane of the comet’s 
orbit about the middle of September, and at that 
time acurved tail lying in the plane of the comet’s 
orbit would, as seen from the Earth, have appeared 
to be straight, but from certain directions the head 
of the comet might be seen by projection upon the 
end of the tail, aud so the head would appear to 
be in the midst of a tail, which was bright on one 
side, and faint and broad on the other. The 
plane of the comet’s orbit is inclined to the plane of 
the Earth's orbit at an angle of 387, so that 
when the Earth is 90° away from the node 
of the comet’s orbit, we should look down at the 
plane of the comet’s orbit from a poiut 38° above 
the plane. In October, and the beginning of No- 
vemmber—that is, within 45 of the node—we should 
see objects in the plane of the comet's orbit pro- 
jected at a much more acute angle than 38°; and 
the end of a curved tail, seen in projection from a 
position not very far removed from the direction of 
the comet’s radius vector, would appear as over- 
lapping the head of the comet and slightly above 
it, making a small angle with the brighter part of 
the tail, just as it is shown in the drawing. All 
observers have noticed that the south side of the 
tail was the most intense, and some have described 
it as being like the Greek letter y, with a hook of 
fainter light on the northern side at the end of the 
tail. This is just the appearance that should have 
been 9 with a scimitar-shaped tail, seen in 
projection from a point not far from the plane of 
the comet's orbit. 

Mr. Knobel said: This is not the first comet 

which has had a tail which appeared to be projected 
towards the Sun. Encke’s comet, which I ob- 
served in 1873, had such a tail. It was very 
ucbulous and was not bounded by any definite 
lines. 
Captain Noble said: He had observed the comet 
on November the 9th, at 10h. 45m. The nucleus 
appeared clougated as if seen through a cylindrical 
lens, and the axis of the nucleus did not correspond 
with the axis of the tail. 

The President read some telegrams announcing 
that successful observations of the transit of Venus 
in South Africa aud New Zealand had been made. 
From the information that was already to hand he 
hoped that there would be sufficient observations 
to give a satisfactory determination of the Sun’s 
distance. l 

The Astronomer Royal said: That the Society 
must congratulate Mr. Stone on the success which 
had attended the arrangements on which he had be- 
stowed so much time. 

The President said: I have had a notice put into 
my hands statiug that Mr. Lockyer wishes to call 
the attention of the socicty to an important eclipse 
which will tuke place next vear. 

Mr. Lockyer said : I holdin my hand the Ameri- 
can Ephemeris for next year, which shows that 
a very important eclipse will be observable in May 
from two islands in the South Pacific. It may 
interest some of the Fellows of the Society to know 
that the Solar Physics Committee at their last 
meeting sent in an application to the Science nud 
Art Department, pouting out the extreme import- 
ance from several points of view that observations 
of that eclipse should, if possible, be secured. First 
of all, because the duration of the eclipse will be 5} 
minutes, and secondly, because it will occur at atime 
of muximum solaractivity. I am very anxiousthatthe 
Astronomical Society should be acquainted with 
these facts, because I suppose, in case the Govern- 


hotography has made since 1859. 
In Vol. XXX. of the Memoirs, [have given anaccount 
of an attempt which I made to photograph Donati's 
If we had then had chemicals as sensitive 
as those which are now employed we should no 
doubt have succeeded in obtainiug an image of the 
comet; but I fuiled to do so with exposures of three 


darkened room. 
he had succeeded in observiug the transit of Venus. 


ment should consider it desirable that observatious 


should be secured (and of course it is impossible 
to procure them without Government aid), it would 
be important that some members of this Socicty 
should gird up their loins and volunteer to make 
these observations. I believe it is quite settled that 
the French Government will send out an expedition, 
perhaps two expeditions, and one is naturally 
anxious to have an English expedition if 1 
The Americans are much nearer, and their National 
Academy of Science is taking active measures to 
secure observations, so there will be an American 
party there, and raison de plus that there should 
be an English one. If our Government, after 
mature consideration, think that observations 
should be made, then it is possible that 
a communication will be made to the 
Astronomical Socicty or to the Royal Society 
asking for volunteers, and it ison that ground that 
I venture to bring the matter before you. Auy 
gentleman who is inclined to go to the South Seas 
will, I believe, have a most pleasant expedition: 
and if any gentleman is anxious for an opportunity 
to observe the solar atmosphere or the intra-Mer- 
curial planet, he should send in his name, for in all 
these matters it is not possible to make thearrange- 
meuts long before the event, aud when the Govern- 
meut agrees there is generally an ugly rush and a 
working aguinst tuuc, which is the most killing 
work of all. 

The President: Possibly Mr. Ranyard has some- 
thing to say on this subject. 

Mr. Ranyard: Iam not prepared with any re- 
marks. I can confirm what Mr. Lockyer has said 
with regard to the foreign expeditions. Thére will 


also be one Italian astronomer; possibly two. 


There will probably be an American private expedi- 
tion. I have received a letter from an American 


gentleman, saying that they hoped to charter a 


vessel from San Francisco, and that they will be 


happy to receive any English astronomers who 
feel inclined to join them, und, of course, pay a 
shure of the expenses. There is no doubt that it 
will be a pleasant expedition, and there seems to be 
a good chance of fine weather, and the sun will 
havea good altitude during the five minutes of 
totality. 


The President: As far as I understand Mr. 


Lockycr, he wishes that any gentleman who desires 
to take part in such an expedition, should send in 
their names to say that they will be ready. 


Mr. Lockyer: I think it most important that 


they should do so. 
Th 


e Rev. J. Howlett read a paper On the 
Solar Spots of April and November, 1882.“ and 


showed large drawings which he had made, by 


projecting the image of the spot on the screen in a 
Mr. Howlett also meutioned that 


Immediately after the ingress of the planet upon 
the Sun's limb he observed a ligament which ex- 
tended for twelve seconds of arc between the planet 
and the Sun's limb. 

The President: I have nodoubt that Mr. Howlett 
is under the impression he saw the ligament which 
is ordinarily observed, but the weather appears to 
have been cloudy, and I think it very likely that 
what he saw was the tremulous motion of the planet 
caused by the Earth’s atmosphere. If he saw a 
ligament extending for twelve seconds of arc, that 
is lusting for four minutes of time, he saw a liga- 
meut such as no one else has seen. 

Mr. Howlett: I have a wituess. My wife saw 
it; but wives are sometimes prejudiced in one’s 
favour (laughter). 

Mr. Christie: In regard to the sunspots which 
have been very remarkable this year, and in four 
instances have coincided with magnetic storms, 
the two great outbursts of sunspots in April were 
accompanicd by two magnetic storms. Again, in 
October, two other outbursts were accompanied by 
two maguetic storms, aud again, in November, the 
sunspot was accompanied tirst bya very remarkable 
magnetic storm, aud then by a secondary storm. 
This seems to add very considerably to the proof of 
a connection betwecu maguetic storms and such 
great solar outbursts. 

Captain Noble: I would ask, whether the corre- 
spondence between solar disturbances aud magnetic 
storms is not us old as Sir Edward Subine? In the 
Transactions of our Society, there is an account of 
a remarkable disturbuuce which was observed by 
Mr. Carrington aud our former secretary Mr. 
Hodgson, and was absolutely coincident in time 
with a very remarkable magnetic disturbance. 

Mr. Christie: I think Sir Edward Sabine only 
showed a general connection between sunspots and 
muvnetic disturbances throughout the year; this is 
not the sume thing as showing a connection between 
particular spots aud maguctie storins. 

Mr. Ranyard: I think there can be no doubt 
about the general connection between the periods 
of maxima and minima of magnetic disturbance 
and sunspots, but the connection between indi- 
vidual outbursts is u different thing. In the one or 
two instances which I have examined, I have not 
found such a connection; fur instance, there was 
no maguetic storm corresponding to the great 
thirteen-minute prominence observed by Professor 
Young, or to the great prominence figured in lust 
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under all the circumstances stated, I should have 
been very much surpised if they haddone so. Mr 
Elkin stated that he saw the comet disappear in 
the Corona, and afterwards proved that it passed 
between the Earth and the Sun. Such being the 
case, Where did it get to? From the various calcu- 
lations of the orbit, this comet appears to have 
passed so near the body of the Sun that it is sup- 
posed to have grazed its surface. Now, if this 
so, this comet must have passcd through the photo- 
sphere, and also at a considerable distance beneath 
the surface; and this being the case, it is no 
wonder that the differeut observers could not see 
it in transit, or, indeed, until it had passed round 
the Sun. 

I now wish to ask “F. R. A. S.,“ or any other 
astronomer, What would be the effect on the 
photosphere of such an immense body as the comet 
passing through it at the tremendous speed that it 
did? Wecan very well suppose that it must have 
created a great commotion therein. And this brings 
me to the second question I wish to ask, What 
connection have comets or cometary bodies passing 
through the photosphere with sunspots ? 

In ee contemporary the &cho of the 18th Nov., 
a F. R. A.S. gives an interesting account of a great 
sunspot traversing the disc of the Sun; this would 
be one month later than the time that the comet 
was seen to enter the photosphere. Now, can this 

sage of the comet have made this big hole in the 
Sun's surroundings? For, if this has been the effect 
the N return of sunspots may be accounted 
for by the passage of comets (unseen by us), or by 
Le amounts of cosmical matter falling into the 
un. 
I should much like to see a comparison of the 
sunspot years and what may be supposed great 
comet years, if anyone has a list of such years. 
San Tsze. 


A FINE METEOR. 


[20828.]—A LARGE meteor was seen from 
Wallasey, near Birkenhead, by Mr. E. T. Churton, 
to-day, Monday, Dec. 11, at oh. 45m. As far as I 
can learn, it appeared a little to the west of Saturn, 
aud travelled some 45° to the west. It was ex- 
ey red, and looked like a bright star fol- 
lowed by a flame, and attended by a long train of 
sparks, fading away on each side of the train. It 
moved slowly, remaining about half a minute 
visible. At the end of its course it seemed to dip 
down and then disappeared. The weather was 
foggy. The meteor must have considerably ex- 
ceeded a star of the first magnitude in brightness. 

West Kirby, Dec. 11. T. E. Espin. 


SUNSPOTTERY. 


[20829.]—In “ F.R.A.S.’'s” occasional references 
to this subject we have an example of extremes 
begettiug opposite extremes. That fraud, the 
„Solar Physics Committee,“ is doubtless an abiding 
thorn in the side of all right-thinking astronomers 
and meteorologists ; but whether F. R. A. S. 
takes the right way to get it extracted is question- 
able. So, connection between the state of solar 
activity and those terrestrial conditions which 
depend upon solar radiation can hardly be doubted. 
That this connection has been grossly exaggerated 
by a few interested persons is a fact; but is it 
altogether wise to attempt to counteract the evil by 
another exaggeration—namely, denying the con- 
nection altogether ? 

Permit me to remark that F. R. A. S.“ does not 
strengthen his cause by confessing ignorance of 
meteorological literature. Prof. Archibald’s con- 
tributions to it, though not very voluminous nor 
startling in any way, exhibit a sound all-round 
knowledge of the science (much more so than 
those of some ‘eminent ’’ meteorologists whom I 
could name), and his name ought certainly to be 
known to all students of the subject. Then Mr. 
E. J. Stone has identified himself with the sunspot 
question, having published a paper on A Remark- 
able Correspondence between Temperature Fluctua- 
tions and Sunspots ” (see Proceedings Royal Society, 
Vol. XIX., p. 392). This was in 1871, when he 
was Astronomer Royal at the Cape of Good Hope. 
Whether he has changed his views since then I do 
not know. 

I trust that F. R. A. S.“ will pardon me for thus 
finding fault. Iam at one with him in the desire 
to see the Brompton sham exposed, but fear that 
his valued contributions are sometimes marred by 
over-much zeal. It is to the credit of the ENJOLISII 
Mrcuanic that its columns are open to the expres- 
sion of every shade of opinion. So much I fear 
cannot be suid of the representative organ of 
British science, for Nature 1 5 done more to dis- 
seminate sunspot humbug than all other journals 
put together. J. A. Westwood Oliver. 

4, Bellevue-terrace, Springburn, Glasgow. 


OPTICAL GLASS—OPTICAL TOOLS—TO 
“OUR” IRONFOUNDERS. 


[20830.]—Ir seems necessary that I should offer 
afew morc remarks on optical glass, in continuation 


of the tables published in Section XII. of my essay. 
“ Prismatique’’ will, doubtless, have some observa- 
tions to make in his next article also. Optical glass 
may be had either in “ plate’’ or m ‘‘ diso.” 
“ Plate” is not used for the best class of work. 
Messrs. Chance supply plates ‘‘in slabs from 6in. 
to 12in. square, and from jin. to lin. thick.“ It 
is of two qualities, the t only of which is 
“ warranted.” With reference to the discs, they 
observe :— 

„Glass of the best, quality is guaranteed free 
from veins and well annealed, and of a quality 
suitable for telescopes ; andtif found defective, it will 


be exchanged. Discs of the second quality are only 


warranted to be well annealed ; but are not usually 
perfectly free from veins and bubbles.“ Those 
who require information az to price must consult 
the price-list issued by the firm. 

. Edmond Feil has hitherto published the re- 
fractive index for the D ray only in each of his 
glasses; but he informs me that he is now preparing 
a more extended list of indices. As he has kindly 
po to send me a copy when ready, I hope to 

able to give it in these columns for the benefit 
of “ our” readers. 

To quote from his list :— 

Discs of the best quality are guaranteed free 
from defects. Up to 3°7in. in diameter, they have 
facets on the sides; above 4 25in., they are polished 
on the faces. 

An experimental prism of the same sort of glass 
accompanies each disc. The thickness of the di 
is oned as being about one-tenth of the 
diameter. A greater thickness entails an increase 
in price.“ Optical plate may be had, un- 
polished, or polished on either two or four edges. 

M. Feil manufactures very many sorts of optical 
flint and crown, some of the former having a very 
high refractive and dispersive power. ‘The density 
of his flint-glass ranges between 5:500 and 3-000; 
while that of crown varies from 2'960 to 2.435. So 
that there is, practically, with one or other glass, 
5 series of refractive powers from 1:5 to 

I do not know who is M. Feil’s agent in London. 
Perhaps Prismatique will tell us this. 

Mr. Caplatzi, of Chenies-strect, informs me that 
some time ago he purchased part of the stock ofa 
eee optician, and, amongst this is a con- 
siderable quantity of optical glass. As he will, 
doubtless, be able to sell sinall quantities of this at 
a much less rate than it costs new, I think our 
amateur opticians will be glad to know of it, as it 
will enable them to try experiments at a very little 
cost. Ikmow nothing of the quality of this glass, 
but Mr. Caplatzi thus describes it :—‘“ I have, of 
one sort or other, at least 500lb. of Feil’s glass, 
crown and flint plates, 3in. to 6m. square. Of 
discs, I have only small ones, 2in. to 2}in. diameter. 
About one ss pairs 1} to 2} are ground, 
but not pe ished.” From this it would seem that 
most of the glass is of the kind generally used for 
cameras, terrestrial 0.g.’s, lanterns, &c., and there- 
fore very useful to the amateur lens-grinder. When 
he considers himself qualified tu attempt the con- 
struction of a first-class astro. o.g., the best plan is 
to obtain from the makers or their agents discs of 
glass of guaranteed quality. But it would be un- 
wise for a beginner to do 80; and, therefore, I think 
the above remarks may prove of some service. May 
I ask ‘‘ Prismatique’’ to say a few words on this 
matter? 

I have recommended Mr. Caplatzi to ascertain 
the density of his glasses: probably, some of them 
may agree with the densities specified by ‘‘ Pris- 
matique in his last article. 

Belore I conclude, I should like to offer a hint to 
some of our ironfounders. Prismatique 
has given me data for the radius of the tools for 
two kinds of o.g. s. It would be an easy matter to 
make patterns of these in pairs for common foci 
and diameters. Thus, taking the second and simpler 
plan of o.g., two pairs of tools are required: one 
set might be made for 2jin. aperture and 30in. 
focus, and another for 3in. aperture and 48in. focus. 
Tools would then be readily obtainable, either in 
brass, ordinary cast, or malleable cast-iron. ‘‘ Pris- 
matique’’ will perhaps say whether this hint is 
likely to be serviceable, and, if so, specify the radii 
and diameters of the tools likely to be most useful ? 
I do not think it is advisable to have a hollow boss 
at the back to be screwed on the mandrel, as few 
amateurs have means to do this well. A small 
iron or brass chuck, of cylindrical form, could easily 
be made to screw on the nose of the lathe; and ifa 
square and slightly taper hole were cast in it, anda 
corresponding projection on the back of the tool, a 
set-screw would keep the latter in place for 
turning. One chuck would thus answer for several 
tools. The plan may not be cither simplest or 
best; perhaps some correspondent can suggest a 


better. 
December 9th. Orderic Vital. 


REFLECTORS VERSUS REFRACTORS. 


E e had some experience with 
retlectors, I would advise Mr. Jobson to have one if 
he is desirous for higher powers at the minimum of 


expense. A reflector is a little more trouble than 
a refractor, and to those who take a pleasure in 
such things, far preferable ; the ease in observing is 
very much in its favour. 1 have had a 6in. silver- 
on-glass Newtonian for many years ; it is out inthe 
garden in all weathers, taking ordinary precautions 
against the mirrors becoming dewed, and should at 
any time they become so, simply allowing them to 
dry again before covering up. It is always ready, 
and I have enjoyed many happy hours with it. I 
silver the mirrors once a year myself, selecting a 
warm, sunny day; then ded blocking the interior 
of the tube, and set up again for another twelve- 
month. 

During this summer we have had most wretched 
weather for the telescope, the atmospheric disturb- 
ance preventing good definition; this would 
account for the unsatisfactory definition experi- 
enced—Saturn looking more like a round pudding 
boiling in a dish; of course, all details were invisi- 
ble. The last two months the definition has been 
much better between the intervals of fine weather, 
the details of the planet coming out with wonderful 
beauty—the principal division in the rings, the 
crape ring, and copper-coloured belts making a grand 
show. Jupiter was a splendid object on the night 
of the 30th ; I saw the eclipse of the LI. Satellite, 
and the light faded away in the most dual 
manner. I may mention that the flat now in use I 
obtained from a piece of re ie I got cut 60 
suitable pieces of nice white-looking plate-glass, 
ground them in shape on a grindstone, then taking 
off the polish on onc side; I put the telescope at 
one end of a long garden, and on a post at the other 
end I pasted upside down a short advertisement cut 
out of a newspaper. I tried each of these pieces 
with a power of 150 diameters ; I obtained six only 
that I could read with. I silvered the six pieces, 
and tested upon a star; I obtained one only that 
showed a clear star disc. I would not advise any 
one to try that mode of obtaining a flat, unless he 
is in the possession of great patience, a most 
amiable temper, and don’t swear under any circum- 
stances. Francis Martin, R.N. 
Shrub Cottage, Fairfield-road, Old Charlton, Kent. 


20832. —REFERRTNG to letter 20782, page 295, I 
do not think Mr. Jobson ought to hesitate for a 
moment in choosing a Gin. or 6 (as is usually 
made) reflector in preference to a din. refractor. 
My experience is as tullows, and Mr. Jobson is quite 
welcome to it if he finds it helps him out of his 
dilemma. Like Mr. Jobson, I commenced with a 
din. refractor, and although the views of celestial 
objects which it gave were pleasing at the time, yet 
I soon became aware that its performances were 
confined within a very narrow limit; it had shown 
me sufficient, however, to make me long for a 
larger aperture; without much hesitation, I deter- 
mined for many reasons on securing a reflector, the 
aperture of which was 5jin. and the maker Mr. 
Calver—this cost me little more than half as much 
as a in. refractor, to which I think it was but little, 
if any, inferior. The result was most satisfactory— 
the field it opencd to me was larger beyond all com- 
parison than that afiorded by the 3m. refractor ; 
indeed, so much pleasure did I enjoy in its use that 
at the end of about two years I disposed of it to 
secure a larger aperture by the same eminent maker. 
This was an 8}in. mirror with flat and accessories, 
which I mounted myself in the equatoreal form, 
and thus secured at a cost of little more than £20 a 
telescope equal in its performance to a refractor 
costing many times that sum: the difference in cost 
between equal apertures of refractors and reflectors 
is such in itself sufficient, other things being equal, 
to settle the question in favour of the latter form. 
As to the merits of the performance of the reflector, 
my Own opinion is that they are in the definition 
they afford of the lunar and planetary surfaces 
ab pete to refractors of equal aperture in favour- 
able atmospheric conditions—it is only when we 
come to the measureinent of close double stars that 
the reflector yields somewhat to the refractor, but 
this branch of work is not one in which amateurs 
are at all likely to enter or excel. There is another 
advantage, and one by no means of small import- 
ance—namely, the great ease and comfort enjoyed 
in observing with a retlector, as compared with the 
cramped and awkward position of one using a re- 
fractor of any decent focal length. As to perform- 
ance, Iwould just mention that with my Sin. stopped 
down to 32 in. with an eccentric stop, I can readily 
see the 12 mag. comes to Aldcbaran in bright moon- 
light; also with a zin. stop it shows the two 13-mag- 
nitude stars forming the debilissima of £ Lyre. Mr. 
Webb mentions that it required attention to see the 
former with his 3,'; refractor, and the two latter 
stars were only seen with much difficulty under 
suitable conditions. Now a in. or even less aper- 
ture of a reflector will show morc than these to the 
trained eye. 

My Skin. telescope has been dismounted now for 
some time back ; otherwise I should have had much 

leasure in exhibitiug its performances to Mr. 
obson. Walter Goodacre. 

221, Seven Sisters’-road, Finsbury Purk, N. 

bth Dec. 
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COLOUR. 


[20833.]—I Hap not time to finish what I had to 
ray on this subject when writing letter 20823, p. 
322. I propose now to satisfy Mr. Calton (provided 
he is to be convinced) that my definition of a primary 
green is not ‘‘ vague,” as he says. 


He has already been informed that we can obtain 
a pure yellow light, with which every thing appears 


either black or yellow, lowered by absorption. That 
is to say, no colour can be sent back from any sur- 
face except yellow, because no other colour is 
present in the light; but such surfaces as absorb 
without reflecting will be black ; and there will, of 
course, be the two actions united in all except 
white or yellow, surfaces. 

But yellow is not the only monochromatic light 
at the disposal of science, and I wish to commend 
one in particular to Mr. Calton’s careful attention. 
He says green is a compound colour, always duc to 
mixture of blue and yellow. Of course, a yellow 
monochromatic light pleases him, because yellow is, 
according to him, a primury colour. Presently, I 
will give him a blue one. ust now, I offer him a 
pure green light, having nothing but green in it, 
and from which no ingenuity can extract either blue 
or yellow, because neither of them are there. If he 
obtains a thallium sult aud burns it in the spirit 
lamp, he will perceive a clear n flame, and by 
that flame he will sce neither blue nor yellow, but 
always green or black. Let him look at that flame 
with a spectroscope, and he will find it consists of 


light belonging to only one part of the spectrum of | P 


white light; it will give no spectrum except one 
clear, bright green line, which will serve as a very 
exact definition of that hue of green. I may say 
that, under some circumstances, some other feeble 
lines are said to be developed, which, however, are 
possibly due to impurities. Sodium and thallium 
are the only substances, so far as I can remember, 
which give these pure, single lights. But salts of 
indium give a spectrum consisting of a single 
bright blue line, and a violet line. A mixture of 
indium and sodium in the fame might, therefore, 
render a green surface visible as green. I am not 

uite sure of this, and have not the salts at hand,or 

would try. But if it did, this green would be a 
compound green, while that of thallium would be a 
primary. 

Lithium gives us a red and yellow light. 

Strontium gives a red flame, which is a mixture 
ane several shades of red, with yellow and 

ue. 

Potassium gives a violet-red, which the spectro- 
scope resolves into two red and a violet band. 

It should be understood that these colours are 
definite and reproducible, and that whenever the 
spectroscope breuks a light up into distinct stripes, 
each such stripe means a distinct primary colour, 
not reducible into any other colours. If we 
mix two or three of the above salts, we obtain a 
flame which will be coloured to the eye according 
to the proportion of the salts present, though sodium 
is 80 powerful that a little of it prevails. But the 

8 pectroscope always sepurates them out into their 
individual components. 

A very beautiful scientific mode of tracing out the 
development of colour by light is to examine by the 
spectroscope a platinum wire gradually heated bya 
growing electric current. Step by step we generate 
the spectrum. First, red appears; then yellow, 
line by line; then green (before any blue is pro- 
duced), and so on. 

I mentioned that the spectrum of light is really an 
octave; and there is a very curious fact attending 
this which Mr. Calton will, no doubt, consider as 
confirming his views. Beyond the visible spectrum 
on each side are invisible rays, which do not affect 
the retina as „% it, but are convertible into light, 
and which do produce other measurable effects. 
Now, the analogy of sound tells us that the ultra- 
violet rays are an octave of red; and though we 
cannot see them, the blue passes into colours which 
are approximations to red, but red of a different 
‘order from the visible red. Sigma. 


DIE-ENGRAVING—SAW SHARPENING. 


[20334.]—I Have again to thank Gamma for 
the valuable information in his letter. The com- 
positor must get the credit of making me smell the 
rose! I think most of my difficulties are now re- 
moved, until I actually begin work, and then, no 
doubt, they will appear again. The dies sold by 
makers of embossing presses referred to are, I sup- 
pose, the blanks; but us I live very far out of the 
world, and do not often get into it, I have to make 
most things for myself. I am able to work steel 
pretty fairly, and intended making my own blanks, 
punches, and gravers, so that I should have beeu 
11755 to know shape and some particulars about the 

ies. Ae they best of «quare or rouud steel, and 
what depth ? 

The method of perfecting a difficult punch is very 
ingenious, for of course the parts most difficult to 
finish in the punch will be most easily got at and 
improved in its impression. In doing a rose-leaf ar 
smalle ray with few leaves, would ‘Gamma ” say 
if it would be most easily done with the graver, or 


with a punch made to the outline be here, too, the 
easiest and simplest way of going about it? 

There are one or two mistakes in my letter on saw- 
sharpening, but I think not such as to cause any 
difficulty in carrying out my directions. In the 
woodcut the teeth should, of course, be represented 
of the same width, and not every second one broad. 
The fault, I know, was mine, and not yourengraver’s. 
Secondly, in ee the position of the hand, I 
have said it should lowered 30° from the per- 
pendicular. It should be 30°from the horizontal. 

The American saw, with double set of teeth, is 
little better than a toy. It is certainly not a work- 
man’s tool; the blade is too narrow to give stiff- 
ness. The teeth are set on both edges. The coarse 
tooth is the ordinary M tooth, i.e., with the faces of 
the M filed at right angles to the saw blade, and the 
central or sloping sides of the compound tooth filed 
to chisel edges. Each M is regarded as a single 
tooth, and is set with a single stroke of the ham- 
mer, both points being set to the same side. 

Fredk. Carre. 


— 


SOFTENING STEEL. 


1 HAVE read, at various times in the 
E. M.,“ a number of able instructions on the 
working of steel in tool-making, &c. ; but I do not 
remember seeing mentioned a mode of softening 
this substance, which I have practised for a number 
of years, and found invariably successful. The 
lan is—heat your stecl to a dull-red heat, hold it 
in some dark or shady nook or corner until you can 
just see the least possible tinge of redness, then 
cool immediately in water at the ordinary tempera- 
ture, and you will be able to file or turn it with 
very little difficulty. I have tried this plan on steel 
from the smallest sizes up to lin. diameter with 
success; beyond that I have not gone. I do not 
claim that this way is better than, or as good as, 
some that have been given for annealing steel ; but 
there are times when the delay of the ordinary pro- 
cess is extremely inconvenient—as in the filing of 
rar a of a particular sha re-annealing 
steel when the skin is taken off, &c., and then this 
mode answers admirably. Artizan. 


WHITWORTH STANDARD SOREW 
THREADS AND GAUGES. 


Bee notice a communication, Stand- 
Screw Threads and Gauges,” in your issue of 
the 8th inst., page 321, No. 20819, signed B. S. W.“ 
We send you by this post two copies of Vol. I. of 
Sir Joseph Whitworth’s Papers on Mechanical 
Subjects. If you will kindly forward one to your 
correspondent ‘B.S. W.,“ we think he will find 
all the information he requires. 

Sir Joseph Whitworth and Co., Limited. 

Ashton-road, Openshaw, Manchester. Dec. 11. 


[We have forwarded the copy to “B. S. W.” 
as requested, and would call the attention of all 
mechanics to these ‘‘ Papers,” Vol. I. of which has 
been recently published by E. and F. N. Spon, in 
London, and by T. J. Day, in Manchester. It con- 
tains the papers on “True Planes, Screw 
Threads,“ and Standard Measures, and should 
certainly be in the hands of all mechanics and tool - 
sellers.— Ep. } 


TRANSFORMATION OF STATIC ELEC- 
TRICITY INTO VOLTAIC CURRENTS. 


20837.]J— TRE French sarants are perpetually dis- 
covering something that every one knows. This 
time, however, it appears to be an Italian. It 
appears by the article under the above heading, 
p. 309, that Prof. Govi has been a long time en- 
gaged with the subject, und is deeply impressed 
with the importance of the “discovery.” It seems, 
also, that Bichat took to working it out in 1875. 
Why, dear me! I knew all about it 25 years ago: 
and it seems to mea matter so self-evident, that 
anyone fairly acquainted with electrical facts and 
principles must regard it as an obvious fact. At 
a events the early experimenters with coils found 
it out. 

I suspect that the new discovercr is misled by a 
very common error—viz., the notion that there is 
such a thing as static electricity ; whereas the pheno- 
mena, so called are not those of electricity, but of 
strains produced by electricity. Frictional elec- 
tricity there is; but it is simply the same thing us 
that derived from a battery, only it is developed 
at a high potential, small in quantity, and in a 
very great resistance. But whenever we sce a 
spark, we see dynamic electricity ; and every motion 

roduced means electricity in motion, not static. 

he electricity passing from a Holtz, Voss, or fric- 
tional machine, passes ns a current, may be stored 
in a condenser, and again issues as a current, and 
this current is identical in properties with equal cur- 
rent from any other source. That it will excite an in- 
duction coil is no discovery. That an induction 
coil, into the fine wire of which a current is passed, 
will excite alternating currents of larger quantity 
is no discovery. The fucts are not only self-evident, 
but have been published over and over again. 

What is amusing, however, is that the discoverer 


hopes to be able to separate the reverse currents of 
induction. Well, if he happens to see these re- 
marks, I will tell him how to do it. I did it myself 
many a year ago. All that is necessary is to pro- 
vide a rotating axis with toothed rings of metal and 
eprings resting on them, such as I described long 
ago in these pages. One pair of springs and riug 
breaks the main current to the coil. Another is 
appropriated on the principles of the commutator of 
magneto-electric machines to the ends of the in- 
duced wire, so that the circuit is closed in one way 
at the moment of make in the inducing circuit, 
and the other at that of break. Nothing is easier 
than to obtain two distinct currents of uniform 
direction or to convert the alternating into one 
direct current. It requires no “regulating suitably 
the resistances in the induced circuit’ to eluninate 
one of the currents. We can collect them both, and 
keep a galvanometer needle perfectly steady with 
them. Sigma. 


MEDICAL REPLIES 


(20838.]—Rvurrung (48841).—This infirmity is 
due to an opening Between the muscular fibres of 
the abdominal walls—sometimes a conyenital de- 
fect, which is repaired during further growth if a 
properly-fitting truss be always kept on—some- 
times in consequence of violent strains with the 
legs in an awkward position—sometimes due to 
alag with a long stirrup and bumping the siddle— 
sometimes due to violent coughing in emaciated and 
weakly asthmatics. This opening allows a loop of 
intestine to be forced out of the ubdominal cavity 
to form an external tumour containing the fold of 
intestine, covered only by the lining membrane of 
the abdomen and the skin. The rupture is then 
said to be down.“ If the intestine be allowed to 
remain protruded from the abdominal cavity it may 
swell or it may till with feculent matter and become 
“irreducible ’’—..¢., not returnable into the abdo- 
men. In this state strangulation is apt to occur, 
followed by sickness, pain in the abdomen, and a 
rapidly fatal termination. In other cases the in- 
testine or other contents become adherent to the 
sac or, to the neck of the aperture, and the rupture 
remains always down or permanently irreduciblę.“ 
The subject of aperture is of great importance towoPk- 
ing men, and the treatment is as follows: — l. Those 
who have such a sense of weakness in the groins, 
that on straining they find a tendency to swell there, 
should consult a medical man to know whether 
the bulging is premonitory of a rupture, and if so, 
they should wear a light double truss, which can 
be buckled up a little tighter on any occasion iu 
which they have before them heavy work or a 
shaking cough. This will give comfort and sup- 
port, and will prevent actual splitting of the mus- 
cular wall of the abdomen. Such a truss need not 
be worn at night, but should be taken off on getting 
into bed, and put under the pillow, to be repla 
in the morning, bcfore rising from bed. 2. These 
who already have become ruptured should wear a 
truss, so fitted as to stop the bowel from coming 
through the opening, but not to thrust its pad into 
the opening when the strain is relaxed. The 
spring, therefore, needs to be fairly rigid so far as 
further yielding gocs, but not to force itself iuto 
the opening, and to move through a small arc 
rather than a large one. The pad should be so 
large as to take its bearing well upon the sides of 
the opening, aud not merely upon the hole. Such 
a truss should be worn at all times, except when in 
bed, and even then it should be worn if subject 
to a shaking cough. In case the rupture 
slips down beside the truss, the patient should 
at once lie down, draw up the knees, and 
having loosened the truss, so apply the hands 
as to slowly compress the sac, and push the intese 
tine back into the abdomen, generally by a force 
applied upwards and backwards, and slightly out- 
wards in relation to the patient’s body. Such force 
should be gentle, steady, unyielding compression, 
giving the clement of time full play, the abdominal 
wall being, meanwhile, kept perfectly relaxed. 
After a few minutes a sudden movement and 
collapse of the sac will be felt, which indicates that 
its contents have slipped back into the abdomen, 
and are again safe. The complete retum of the 
contents being assured, the truss should be securely 
replaced before the patient rises. In the event of 
the rupture having been neglected and not being 
reduciblo by the patient, the instant aid of a 
gentle-handed and = skilful surgeon should be 
obtained. This being neglected, and the protruded 
intestine being allowed to remain outside the abdo- 
men, more and more intestine continues to descend, 
fecal matters drain into the dependent loop, gradual 
strangulation and swelling is caused by the neck of 
the suc acting like a tight piece of string round 
a finger, and mortification of the intestine and 
death follow, unless the surgeon perform 
what is called “ the operation for hemia,” j.e., 
cut down upon the neck of the sac, und 
divide the strangulating ring without damaging the 
tense intestine which tills it, and then return the 
inflamed intestine into the abdomen to recover 
itself, This operation is a most delicate and danger- 
ous one, and ought only to be done by a very 
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skilful operator. After the operation the opening 
is, of course, left larger than before, and more 
liable to a larger descent of the bowel. It is, then, 
more than ever necessar y in the patient to wear an 
accurately-fitted truss, and to avoid violent strains. 
3. In cases which have been operated upon—or 
which have been neglected—the opening becomes 
so large that it is impracticable to keep the intestine 
up, and often it becomes adherent to the inside of 
the sac, and thus permanently irreducible. Such 
ruptures are a serious intirmity, and they debar the 
sufferer from active exercise. They can only be 
assisted by what is called a bag truss,” a device 
consisting of a ring to support the neck of the sac, 
and a bag to prevent the sac being further distended. 
But beyond debarring the patient from active 
physical exercise, and making the patient liable to 
stoppages of the bowels, they need not interfere 
with life, and Gibbon, the Roman historian, 
suffered from an enormous irreducible hernia of 
this sort while he wrote his ‘Decline and Fall 
of the Roman Empire” in his beautiful garden 
at Lausanne, overlooking the Lake of Geneva. 
4. In cases of congenital rupture a truss also 
should be carefully kept on until the opening grows 
together, which, when it is the result of mere arrest 
of development, generally takes place if the open- 
ing be not kept open by the continued descent of 
the bowels. '*‘ Anxious Parent ” should, therefore, 
assure himself that he has the child correctly fitted 
with a truss, and if he has any doubt about this he 
canuot do better than go to Coxeter, the surgical 
instrument maker to University College Hospital. 
in Gower-street, or to some other able and re- 
liable mechanician for trusses. In many cases 
of rupture the danger and inconvenience of 
wearing a truss for life can be prevented by 
means of a surgical operation which consists 
practically of sewing together the sides of the mus- 
cular opening through which the bowel escapes 
from the abdomen, and, owing to recent im- 
provements in abdominal surgery, this operation is 
now a very promising one in properly-selected 
cases. It should not be done in congenital cases 
until all chance of natural closure has been lost, 
nor in cases where the whole muscular wall of the 
abdomen is emaciated and weakened, as often is 
the case in asthmatic patients. In all ruptured 
patients the bowels ahould be kept acting regularly 
every morning niter breakfast. 


CHILBLAINS (48862) occur in delicate people of 
weakly circulation, and in children who are not 
properly clothed, or not properly fed, or unduly 
exposed to cold. Remedies: Clothe child efficiently 
with flannel down to its wrists and toes, and fit 
with broud-soled comfortable boots. Give it the 
fat bacon and oatmeal-porridge and milk diet 
already referred to so many times. Get the child 
such fair out-door exercise as will keep its cir- 
culation going, and keep it in health. When 
indoors at rest, let the rooms be properly warmed. 
Children thus treated will never gct chilblains, 
which are nothing but mild frost-bites. If from 
neglect of the above points chilblains have occurred, 
they will have to run their course. In mild cases 
they inflame, and are tender for a time, and are 
gradually resolved if the above precautions be 
assiduously attended to. If not, or if the frost- 
bites have killed some of the tissue, then suppuration 
and discharge of the dead tissue will have to occur 
before they get well. In the first case, rub them 
gently thrice a day with a very little “ opium 
liniment.” In the second, poultice and treat like 
an ordinary boil. 


Ti SPHYGMOGRAPH (48879) is an invaluable aid 
to researches upon the pulse, but is an expensive 
and delicate instrument that will be of no use to an 
amateur. It is a small clockwork motion by which 
a slip of smoked paper is traversed honzontally 
upon its edge, while a spring is projected vertically 
by every rise of the pulse-wave, and a delicately- 
adjusted point is made to describe upou the slip of 
smoked pauper a complicated tracing which repre- 
sents the two co-ordinate motions, i.e., the hori- 
zontal movement of the paper, and the vertical 
rise of the artery under the passage of each 
pulsc-wave. Assuming that casual disturbances of 
the pulse have been properly eliminated by the 
operator, a mere inspection of the tracing will 
enable a skilled expert to predicate many facts 
about the heart’s action, and the reactions by which 
it is counterpoised— i.e., the elasticity of the arteries 
and the condition of the capillary circulation—which 
are of great importance and significance in disease. 
But just as a skilled workman will tell the qualities 
of a piece of steel by a few rough tests quite us well, 
aud perhups better for his purpose, thau a chemist 
by the result of an elaborate chemical analysis of 
the stecl, so a skilled clinical physician will tell, 
with the tip of his finger on the paticnt’s wrist, all 
that he can learn about the pulse. But for purposes 
of studeut instruction and graphical representation, 
the sphygmograph is of great value. A very simple 
experimental Prem may be made by rg- 
ging up a picce of fine black indiarubber tube to 
represent the artery: an clastic ball or pump to re- 

resent the heart: and a current of liquid to repre- 


seut the blood. Upon the tube, through which the 


current is pumped, there must be fixed a spring or 
clip, just tense enough to yield to a certain extent 
at every stroke of the pump. To this spring attach 
a tracing-point for marking a piece of smoked 
paper or glass, which is traversed at right angles to 
the movement of the point. The curvilinear tra- 
cings represent the pulse-wave. As the tube beyond 
the spring-clip delivers its water at one or other 
level, the vertical co-ordinate element at the curve 
will vary, and alter the character of the curve. In 
the honzoutal co-ordinate, one variation will be 
produced bv the sharpness or slowness of the pump- 
stroke: another by the number of strokes which is 
given by the pump for each unit of horizoutal travel 
of the paper. Liquids that are viscid, or saline, or 
aqueous, or alcoholic will all give different curves, 
other things being equal; and so will alterations of 
temperature, which increase or diminish the elastic 
reaction of the walls of the tube. Thus the tracing 
accurately represents the summation of the co- ordi- 
nates; but its analysis desnands much skill and 
caution, and is often an insoluble problem. In the 
animal pulse there are the elements of agitation, 
mental excitement, &c., to be added to the above, 
and all conspire to vary the character of the curve. 
Still, the sphygmograph is a most valuable instru- 
ment of research, not ouly in the animal pulse, but 
in many other problems connected with pneumatics, 
hydraulics, steam-engines, Ke. Dr. Dudgcon’s 
sphygmograph is the cheapest and best instrument 
for the pulse at the wrist. 


RHEUMATISM (48845) and CHILDREN'S DIET (48860) 
are lurge subjects of wide and general interest, and 
I will tind time to write something that will be 
useful upon each topic in an carly number. 

James Edmunds, M.D., &c. 

Grafton-street, Bond-street. 


“MAKE YOUR OWN GAS.” 


(20839.]—Aw advertisement with the above head- 
ing appears in your issue of December 8th. As I 
have ade had inquiries and complaints respect- 
ing this, 1 must ask your readers to note that I 
make no apparatus corresponding to the descnp- 
tion given, aud 1 know nothing whatever of the 
apparatus specified. Thos. Fletcher. 

Muscum- street, Warrington. 


SAND-BLAST PROCESS FOR FILES. 
[20840.]— WILL you allow us to give our experi- 
ence of this process, as applied to worn files. Your 
correspondent E. H.“ is certainly right in at- 
tributing its occasional failure to the large pro- 
wortion of broken teeth in a file, as ordinarily worn. 
Jur object in writing is to point out that, as the 
use of the process becomes more understood, care 
will be taken to avoid this. 
It will be discovered that it docs not pay to wear 
a file down to the point that is now common. We 
have had proof of this with regard to the gun trade 
in this town. In that trade the men find their own 
files, and they have not been slow to discover the 
value of the process. They use their files with 
care, and it is quite common for us to sharpen a 
gunsmith’s file 5 four, or even five times before 
it necds recutting. We have hundreds of these 
workinen on our books, and they are unanimous as 
to the great saving effected by the process. 
G. and P. Hookham. 
Licensees for the Counties of Worcester, 
Stafford, and Warwick. 


TO M. D., F. R. C. P.“ AND C. FRANK. 


{20841.]—I NorIck with very great pleasure that 
our valued and able contributor, Mr. Sprague 
(Sigma) has taken up the ‘Voss’? induction 
machine. He gives us lust week a description of 
one form, and promises us an explanation of the 
principles on which it acts. I intended to do this 
myself, but I am glad that an abler pen than mine 
has undertaken the job: and I look forward with 
interest to his future pupers, in which I hope he 
will give in detail the object of the various parte, 
with their arrangemcuts. The general principle, I 
think, is sufficiently evident to all. Perhaps, also, 
Sigma“ will give us any experience he muy have 
had in other forms of the machine, single and mul- 
tiplate. In the mean time, I would ask those to 
whom I have promised a description of my multi- 
plate arrangement, to wait, as 1 am nowabout one, 
which will be described when finished. 

Swansea, A. R. Molison. 


BREAD. 

[20842.J— Many people like home-made bread, 
nud Iscea good many communications about it, 
but in most the goodness or badness of the tlour is 
forgotten. This makes a deal of difference in the 
risiug and stiffness of the dough; and there is 
another thing of still more importance—the degree 
of warmth in which the dough is. Without these 
two things are attended to, you will have no really 
good bread. And then there is another thing, we 
leurnt years ago from un old woman, which is avery 
frequent cause of the bread not turning out well. 
Most servants, after the dough has been in the oven 
a few minutes, open the door and look at it to see 


if it is rising well. This almost always causes the 
dough to fall. I um going to speak of a commou- 
sized loaf—the dough should be put into the oven 
made hot enough, and the door closed for J of an 
hour; it may be looked at and turned then; the 
door should again be shut, the warmth kept up for 
another 4 of an hour, when the bread will be beau- 
tifully doue if the heut has been right. 
Edwd. Thos. Scott. 


THE SLIDE-RULE. 


(20843.]—On looking over last year's volume of 
the ENGLISH MECHANIC, I find several letters in 
regard to slide-rules, and on p. 527 Mr. Thomas 
Dixon made an instructive communication as to the 
capacities of such instruments. I have lately been 
much interested in this subject; but find that none 
of the slide-rules now made answer for the purpose 
of obtaining the logarithms of logarithms (for in- 
stance, to calculate the functions of the form, 


V. ( P m). Ihave thoroughly searched the 


; aE ee : 
literature relating to this subject, and have dis- 
covered that in the Philosophical Transactions of 
the Royal Society of London for the year 1815, Dr. 
Roget described a slide-rule, by means of which the 
above calculation could be made in one operation. 
It secms, however, that, for some reason or other, 
instruments of this kind were not constructed until 
about the year 1845; and nowadays Dr. Roget's 
slide-rule can scarcely be found, except in a few 
museums. I have seen one of these instruments, 
which is about 22in. in length, and is stamped with 
the name of * Cary, London,” as the maker. On 
inquiring, however, of this firm, I was informed 
that the rule is not now nade, and that even the 
potters by which it was cut appear to have been 
ost. I have also inquired at various antiquarian 
shops, but so far have been unsuccessful; whilst I 
have advertised in the ENGLisH MECHANIC, and 
other papers, for one of these instrumeuts, but 
without result. 

If Mr. Dixon, or any other reader of the ENGLISH 
MECHANIC, could give me his views as to this slide- 
rule, and could also give a hint as to where it may 
be obtained, I should feel greatly obliged. Person- 
ally, I believe the instrument is of great scieutitic 
value, and well worth re-introducing. 

Alb. Kapteyn. 

7, South Villas, Camden-square, S.W. 


LEGAL REPLIES. 

20844.] —Tue PETROLEUM ACT— LICENSE,(46822). 
The Petroleum Act, 1871, gives the local authority 
of the district the power to grant licenses; but. it 
provides that the cost of a license shall not excead 
vs. The difference mentioned in this question is 
doubtless urrived at by the costs charged by the 
clerk to the justices on grauting the license: a 
matter Which requires looking into and reforming 
generally. 

WILL — Executors — LEGATER (48843).— The 
date of the death is not given in this question, 
though that is the most important point; for an 
executor is allowed a yeur to get in the estate and 
vay the debts before he can be made to pay any 

egacy. As the estate is being wound up, it may 
be that there is not enough to pay the debts of the 
deccused, and if so, there would be nothing even 
for the resgiduary legatees. The querist cannot 
compel the executors to give him an account; but 
he can bring an action in the Chancery Division, or 
the proper County Court, if the estate is under 
£500, for its administration ; but he may have to 
pay the costs himself, and he had better consult a 
solicitor upon all the facts. An office-copy will 
may be obtained at Somerset House for 6d. per 
folio of 72 words. 

Contract — ALTERATION — PENALTY (48844).— 
This is not a question which can be safely answered 
without a fuller knowledge of the facts. Prima 
facie, I should say that, by the alterations, the 
contract, a8 to time, was put an end to, and so the 
penalty was gone. The point really is, whether or 
not the parties, in agreeing to alter the original 
plan, entered into a new contract which was to 
include the old penalties. This may or may not 
have been done, and it would be a question of 
evidence, upon which I am not in a ee to 
advise. But a contract to pay fines for delay must 
be expressly proved, and here I do not think this 
could be done. 


WII I Dr RAL Estate (48848).)— The real 
estate of the testator B. is liable to pay his debts 
after the personal estate has been exhausted, 
although it is not so stated in the will. The 
trustees must, therefore, sell so much of the real 
estate as may be needed to pay the balances of the 
legacies to the sisters, and if they will not do so 
they can easily be compelled by an administrative 
action at the suit of the sisters in the Chancery 
Division, when an order will be made for that pur- 
pose, and they will probably have to bear the costs. 


Buinprxna SocreTy—WitnprawaL (48868).—It 
does not appear whether or not this socicty is 
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registered or incorporated under the Act of 1874. 
But in any event I hardly know how to advise the 
querist, who is not likely to get his moncy much, if 
any, sooner by taking legal proceedings. He might 
probably bring an action for the sum he wishcs to 
withdraw upon the expiration of the notice, but I 
do not think he can do anything else. 
Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall, E.C. 


A SCIENTIFIC QUERY.—TO PROF. 
HUNTINGTON, KING’S COLLEGE; 
T. B. HUNTINGTON, CIVIL ENGI- 
NEER ; OR ANY OTHER METAL- 
LURGIST, OlVIL ENGINEER, OR 
CHEMIST. 


E man having spent only a few 
hours in the study of chemistry, knows that oxygen 
combines with metals in different fixed proportions, 
and that the combined bodies possess various pro- 
perties, concording with the proportions, in mathe- 
matica Sqn, of the ponderous chemical cou- 
stituent elements thus combined. It is also well 
known that the combination of the same ponderous 
elemeuts, differiug only in their respective pro- 
rtions, produce, without the introduction of an 
ye, differently-coloured substances, and that their 
imponderous colours correspond to the respective 
proportions of the ponderous chemical constituent 
elements combined, which undeniably proves that 
such ponderous elements contain chromatogenic 
impondcrous constituent elements in colours, in fixed 
roportions, adequate to the colours produced. 

‘hat do these chromatogenic imponderous con- 
stituent elements of colour consist in? What are 
they made ofr By which one of the ponderous 
substances are they brought in the combination ? 
Which are their mathematical proportions and 
equations? What relation is there between the 
proportions of the ponderous chemical and the 
imponderous chromatogenic constituent elements? 
What proportions of each are required to produce 
each colour? That there is a law cannot be 
denied, since the phenomena are always the same 
in same circumstances, What is that law ? 

In order to give an absolute precision to m 
query, I will take the combinations of three bodies 
with oxygon— manganese, iron, and chrome, and 
indicate the various proportions of such combina- 
tions and their colours— 

Mn 2 = 55 = blue + red. 
Fe 2 = 54 = red + red. 
Cr 2 = 53 = green + red. 
COMBINATIONS. 
Mu: O,; Mu, O,: Mn, O;; Mn30,; Mn, O,; Mn, O, 
Fe, O:; FeO,: FeO; FeO,; F 


es 0% 
Cr: O:; Cr,O, ’ Cr. Oa; Cr. O. 7 Cr. O. 7 


MANGANESE AND OXYGEN. 


Fe,0,. 


Cr:0; 0 


Mu O: = green. 

Mn,0, = violet red. 

Mn,0, = red. 

Mu, O. = blue black. 

Mu, Oe = green from blue indigo red. 
Mu: O, = blue, black, and green. 


IRON AND OXYGEN. 


€z 2 — green, 
Fe, O, = green. 
Fe,O3 = red. 
Fe, O = red. 
FeO, = red. 
CHROME AND OXYGEN. 
CrzO, = inconstant. 
roOs — red. 
Cr,03 = green. 
Op = red. 
Cr,0, = red 
Cr:O, = green. 


Will the above-named savants, or any 
other kind reader of the EnGLiisu MECHANIC, ex- 
plain the above, say what are the chromatogenic 
elements, give their mathematical equations, say 
why red or green is produced by quantities quite 
different of both combined bodies with oxyyen, 
such as, for instance, Fe, Os; Fe. O,; Fe: O,, pro- 
ducing red, and Fe, O:, Fe, Os producing green? 
Will they indicate the respective proportions of the 
same, pertaining to each ono of the combined 
bodies, so as not to be contestable, and to be 
demonstrable all over the world, according to 
physical laws? I am told, and indeed I am sure, 
that it is simple, easy, and wey known. Such 
an answer, I have no doubt, will please and 
interest many besides 

Un Francois Curieux. 


NITROGEN. 

208 16. WIILI. Mr. Allen (or any of your chemical 
readers) give me his opinion whether the gas which 
I procure in the mauner stated below is nitrogen, or 
some gus not hitherto named or isolated. 

I take 100 grains of burnt alum, obtained by 
calcining alum in an iron pot, until the water of 
crystallisation is driven off, and it is reduced to a 
friable powder, aud 130 grains of chloride of calcium 


(such as is commonly used for desiccating cases), 
which I also heat in a crucible until it is sutticiently 
dry to enable me to pound it in a mortar. 

mix the two together as quickly as possible, 
and introduce them at once into a pint clay retort, 
which I put into an ordinary grate having a good 
draught, so as to bring the retort to a bright red 
heat. I connect the retort with the pneumatic trough 
by two picces of glass tubing and a piece of rubber 
tubing. The retort and tubing might contain a 
litre of air. 

Several different gases are evolved ; sulphurous 
and sulphuric acid gas, chlorides of iron, silica, and 
aluminium—all these are soluble in water and are 
dissolved by the water in the pneumatic trough; 
but besides these I get three litres of permanent gas. 
I experiment with the litre last collected only. 

The gas has a disagreeable smell like cabbage- 
water; it is insoluble in water and potash ; it is not 
combustible, hor will it support combustion ; it will 
not combine in any proportion with oxygen, nitro- 
gen, or chlorine. It does combine with hydrogen 
slowly if the spark from a small induction coil is 
assed through the eudiometer for five minutes. 

nder these circumstances, the mixed gases contract 
in volume about one-third; on adding oxygen in 
proper proportion to combine with the hydrogen 


y | added, and passing the spark, explosion takes place 


water is formed, and the gas resumes its onginal 
volume. 

I find by experiment that nitrogen behaves in an 
exactly similar manner. 

If a gas gives none but negative reactions, it is 
usual to pronounce it nitrogen. It has always 
seemed to ma rather a hasty conclusion; and I 
doubt this gus being nitrogen for the following 
reasons: 

I can find no ammonia and no nitrates in tho 
chloride of lime and burnt alum from which I 
obtain the gas. 

Excluding one litre as containing the air in the 
retort and tubing, two litres of the gas are obtained 
from the material used, which is a large quantity, 
and can scarcely be accounted for by the supposi- 
tion that some accidental impurity is present. 
Although I have followed with scrupulous care the 
directions in Bunsen’s ‘‘ Gasometry,’’ I cannot 


y | succeed in making nitric acid from the gas. 


I have tried to weigh the gas against nitrogen ; 
but from want of proper apparatus and want of 
skill, have found the difliculties too great for me to 
overcome. The results were so contradictory as 
not to be worth recording. 

The oxygen and hydrogen I have used in my ex- 
periments 1 have obtained by the electrolysis of 
acidulated distilled water, and the nitrogen by burn- 
ing phosphorus in air. I should mention that if 
too large an induction coil is used, the spark will 
crack the eudiometer. 

Ill-health has prevented me from continuing the 
investigation, even if I knew in what direction to 
experiment. E. A. W. 


JERK IN RAILWAY TRAINS. 


[20847.]—I po not wish to contradict any corre- 
spondents who have written on the above subject, 
but it appears to me that the querist has hardly ex- 
plained what he wishes to know. He says on p. 161, 
„We all know that when a moving body, say a 
train, is brought to a standstill, the tendency of 
any loose body, such as a passenger, is to continue 
the motion, and consequently a jerk is felt in the 
direction of motion or towards the engine. 

„Almost all constant passengers by train must 
have noticed that when a train is brought to a 
standstill in the usual way by the application of the 
brakes, that at tho moment of stoppage the pas- 
senger experiences a jerk, not in the direction of 
motion, but in the direction of the quard’s ran.“ 

It appears to me that, according to the above- 
quoted query, two opposite effects take place at the 
same moment. Some correspondents have explained 
the cause of the forward jerk, whilst others have 
explained the cause of the buckward jerk, and as all 
were supposed to be explaining one and the samo 
thing, their theories of course do not agree. 

Now I maintain that it is the jerk which tends to 
throw the passenger in the direction of the guard's 
van which is felt when a train is brought toa stand- 
still, and this is caused, as explained by Mr. Stretton, 
by the carringes righting themselves. A jerk in the 
opposite direction cannot also take place at the 
same momeut; that is, of course impossible. Cer- 
tain it is, that the carriages do right themselves 
when titted with the brake, and therefore this must 
be the cause of the jerk. A jerk tending to throw 
the passenger towards the engine does not take 

Jace at all, at least, I have never experienced it. I 
have travelled a good deal on the Metropolitan 
Railway, and have always felt the jerk, but that 
threw me towards the guard’s van, and was, doubt- 
less, caused by the carriages righting themselves. 

Many readers will say that the carriage righting 
itself- would throw the passenger towards the 
engine; but, curious as it scems, this is not the case. 
The jerk will seud the passenger in the direction of 
the guard's van, aud the reason is simply this :— 
When travelling in a carriage the tendency of the 


passengers is to lie away from the direction of 
motion. When the carnage is brought to rest the 
ssenger is, of course, still in this position, anda 
jerk in the direction in which he is leaning would 
make him go still further in this direction, even 
enough to topple some people over, If the passenger 
was standing in the position of equilibrium, or 
leaning towards the engine, the jerk would send 
him in the direction of the engine. This, I think, 
most of your readers will understand. As a matter- 
of-fact, this jerk does take place almost immedi- 
ately after the traiu has been brought to a standstill, 
and it causes the passengers to tumble about the 
carriage, and if they are in the act of alighting, it 
sometimes results in injury to their person. 

As to the question as to whether the train is to be 
considered in motion ’? when the jerk takes place, 
I must leave that to other and more able corre- 
spondents than myself. I may, however, just say 
that the train has stopped when the jerk is felt, and 
this the passenger can always maintain, whilst the 
railway companies can say it was ‘‘in motion,” 


which 18 equully true. 
Fliegender Schotter. 


ARTICLE ON LATHE- 
PLANEBS. 


[20848.]—“ J. L.“ says he does not intend to 
continue the discussion. Is it because he sees he 
has a bad case? However, before I follow his 
example, I must correct more than one mistake in 
his Inst letter. If he recollected his own article 
and what I have written on it, he would find that 
there were two forms of head referred to, and that 
it is a poor sort of answer to give to my objections 
to what we may call J. L's. Planer” (provided 
„E. P.“ does not dispute the appropriation), that 
they do not apply to what for distinction we may 
call “F. W. G. s. Yet this is all the answer 
«J. L.“ gives in his last, for I have not criticised 
% 80 severely,” or, indecd, said anything against 
this form, except that “J. L.” had not improved 
it, and had placed it at the wrong end of the bed. 

What my criticisms were severe on was “J. L.’8” 
form—namely, the bridge form, which he in the 
article commends more than once as the superior 
and more efficient form, and which, as applied to 
small cheap V-edged lathe-beds, I think he will 
find few anxious to dispute the honour with him 
of being its inventor, so that he may safely take 
the credit of it. 

I have said, that if the illustration given of this 
bridge arrangement is not a caricature, it is“ a 
small, insignificant, and generally useless attach- 
ment.” ‘These words Lam not afraid to repeat in 
the connection in which I used them. Adding this 
further, that as J. L.“ now admits, ‘it would be 
far more difficult to arrange than the other,” it is 
strange he should still recommend it when there is 
nothing to compensate for the extra trouble. For, 
let us recollect what has been proposed is that the 
saddle of a 3in. lathe is to be converted into the 

laner-table, aud as the greatest length which can 
laned is limited by the length of the table, we 
really get no advantage, or not the advautage 
which was promiscd. Thus the tiro, if not led 
into the ditch, has been led into difliculty and 
expense, and has little more than his experience for 
reward; and it is but poor solace that he can say he 
was told, It is more desirable that the head 
should straddle the lathe-bed.“ 

There is one other very unaccountable mis- 
understanding of my objections to the J. L.” form 
of head. In the onginal drawing No. 2 there are 
four square bolt holes, into which the tenon of the 
slide rest has to be fitted, which are described thus : 
—“' I have also shown, on the cross plate of this 
second planing head, Fig. 2, a series of bolt koles, by 
means of wh wh the slide-rest can be shifted bodily, so 
as to bring the tool over other parts of the work. 
This will practically lengthen to uny desired extent 
the cross traverse” (the italics are mine). Now my 
objection to this was:—‘‘ If the slide-rest is to be 
fitted into the four holes so as to be of any use, it 
will be more than any umateur, who would put up 
for five minutes with such a botched contmvance, 
would be able to accomplish.” And in my last 
letter, while repeating my assertion, I have added 
by way of explanation, in italics, “while planing 
the same surface’ ; for the shifting of the rest is 
evidently spoken of as cnabling you to plane a 
wider surface. 

Yet J. L.“ writes as if I referred tothe “F. W. 
G.“ or Northcott form of head, and says he secs no 
difficulty in an amateur fitting the tenon to the 
hole—as neither do I; but I do see the diticulty of 
what I said and what he proposes—titting the four 
holes to the tenon in such a way that continuous 
planing can be done, as we were led to believe 
was the advantage of this arrangement. Private 
letters from frends uro not always trustworth 
testimony ; nor is a luthemiuker, who gets the job 
put iuto his hands, much better. What would be, 
tothe point would be an approval in these colum a 
of what is peewharly “J. Les proposals comi ug 
from one or other of those writers who really kr ow 
what they are writing ubout, and in whom all F ve 
confideuce. ‘Then intending umateur makers w y uld 


E J. L.“ s 77 
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know whether I have pointed out imaginary de- 
fects, and whether they would be safe in paying no 
heed to them. 

It must not be forgotten, too, that the proposal 
which I found fault with was not the fitting up this 
“F, W. G.“ planer head on a lathe—even on a Zin. 
centre one, for, spite of the “apathy” said to exist, 
I felt there was a place for combinations on a lathe- 
bed ; but I objected to an amateur being advised 


to get one of these small cheap V-edged lathe beds |- 


and make this the foundation for a separate planing 
machine. This the amateur is more than once ad- 


vised to do, though we all wished to think it was 
not so. It was with reference to this proposal that 
et a regular set of 
that these would 


I said it would be far better to 
castings for a small planer, an 
be more easily put together than the cheap-and- 


nasty affair proposed, and I sce no reason to alter 


my opinion. Fredk. Carre. 


REPLIES TO QUERIES. 


— 2. — 


„ % In their answers, Correspondents are re- 
spectfully requested to mention, in cach instance, the 


title and number of the query asked. 


(48226.]—Truss.—Of course if Truss can 
change his for another, it will be best, and the 
shortest way, but it seems he wishes to do it him- 
If so he can easily manage it by 
taking off the leather round the spring, and then 
grinding the steel thinner till it is weak enough by 
of water, to keep the temper 


self privately. 


trial, using Penty 


nght.—Epwarp Tos. Scorr. 


48395.] — Astronomical.—1. See A Cheap 
ol. XXXIV., p. 
2. Incurable, 


Substitute for an Observatory“ (V 
250, letter 19420), by H. L. Baldwin. 


I fear. 3. Sco letter 20779, p. 234, of present 
volume. By the way, have your ever tried a music- 
stool ?—A YOUNG ASTRONOMER. 


48403.] — Lantern Ghosts (U.Q.) — Let 
“ Magician” inclose his lantern in a box with a 
This reflects the picture 
from the lautern through a hole in the top of the 
box, und throws it on to the smoke of incense from 
In this way he can raise any 


mirror at other end. 


a chafing-dish. 
ghost he likes to paint on his slides.—A. G. P. 

48443.] 
4 imbo’ 
formule and illustrations concerning 


of coil-springs, from which, I suppose, he will be 


able to work out the tension when Loaded. . P. 


48447. Bichromate Crystals. — Potassium 
dichromate is obtained by heating chrome iron ore 
It is then heated to 
bright redness in mixture with chalk and carbonate 
of potassium, frequently stirring while a current 
i Any calcium chromate is de- 
lixiviating with water, and the 
yellow solution being drawn off is supersaturated 
with nitric acid, and after separating any silica 
by filtering, the crystals of potassium dichro- 
mate arc obtained on evaporation, und cun be 
‘stallisation in the usual manner. 
need not tell your correspondent that 
unless he gocs in for the manufacture on the large 
scale, he will find it cheaper to buy from those 


and reducing to powder. 
of air 


asses 
e ee by 


3 by rec 


suppose 


who manufacture it as a business.—POGGENDORF. 


all. If p 
than the type 


plaster process is preferred. Nux. Dor. 


148451.] Galvanic Belt.— Make it up of strips 
of thin copper and thicker zinc, connected together 
fold of cloth or 
water, or water 


at their ends, and separated b 
canvas, Moisten with salt an 
slightly acidulated with oil of vitriol. —T. P. 


[46460.]—Fontainemoreau’s Alloy.—If this 
querist would say what the alloy consists of, he 
might obtain ananswer.—J.T. M. 


[48464.]—Pain in Heel.—May he rheumatism, 
or may be pout or may be only some trifling 
ailment which would yield to bathing in hot water 
and rest.—C. K. T. 


148472.]J-Harmonium Pedals. It is never an 
easy matter to add pedals to u harinonium that has 
not been Planned out for them; but I think your 
correspondent will find the usual plan the best 
ta pes und pulleys are simply an abomination. The 
lun is to run stickers up the back, which actuate 
evers pressing on the keys just behind the stop- 
board. The pedals themselves are spread to full 
scale, and lift away, the ends merely resting in the 
ends of the permanent levers fixed at the bottom of 
case. If these latter aro struight it will be seen 
that the levers at the top must in the case of the 
top notes be at an awful angle for smooth work- 
ing, so it is usual to divide the skew between the 


— Tension of Ooil-Spring. — If 
will refer to p. 413, No. 614, he will find 
the strength 


F building tool at 
aster is used for the mould, or wax of 
such a consistency that it is poured on to the type, 
the latter is surrounded by a rim of metal, higher 
The usual thing is guttapercha, 
which is softened and laid on the prepared type, and 
then put into a press. For the best work the 


b 
a)i 
exhaust ports are very large, being 4kin. wide by 


the Allen type or the ordinary valves ;—GuUIDE 
Yorer, U.S.A. 


cr 6 is arrived at by dividing the altitude by tho 


two. Set out then the pedal levers to run about 
half-way of the difference between the top 1 8 
and the corresponding key on the manual, and put 
the rest on the top levers; stickers run up at the 
back and connect the two sets, which are both 
contro swung, and the top ones bear on the keys by 
means of a clothed button and screw. You will 
find two good plans on pp. 202 and 272, Vol. XXIV. 
—HENRI ETIENNE. 

[48479.]—Protecting Zinc from Sulphuric 
Acid Fumes.—The ouly way would be to lacquer 
or varnish it.—T. J. 


[48481.]I—Tawl.— There was published a few 
years ago a most exhaustive treatise on small boat 
sailing and rigging, chiefly reprinted from articles 
written for the Fic/d, with plans and drawings (of 
both hull and rigging), of every type of pleasure-boat 
and small craft to be found round the various ports 
and harbours of the United Kingdom, showing 
their various capabilities and special adaptation to 
the class of work and character of water met with, 
from the canvas fishing-boats of the wild, rocky, 
west coast of Ireland, to the strangely-shaped 
““coble’’ to be found on the East Coast, Tyne, 
and Tees; in fact, just the book for S. S.“ to get 
and study. Of course, much depends upon the 
class of work which a boat has to do; and all cau 
only speak of their own experience. As far as 
mine goes, some 10 years on the Mersey, I can 
strongly recommend the 5 lug, as having 
served all the various purposes J required, and 1 
cannot for a moment see how ‘‘ Robinson Crusoe“ 
can think a ‘‘spritsail lies ‘closer’ to the wind.” 
The simplest answer to “R. C.“ is to ask, Why 
are not sprits’’ used in racing craft, and ‘‘lugs ” 
abolished? There are no finer craft afloat than 
our Mersey New Brighton Sailing Club boats, 
about 23ft. long, and originally sailed with sprit- 
sails, which were soon abandoned for the“ standing 
lug”; and a beautiful sight it was to see some 
eight or ten of these small craft (six hands aboard) 
racing in the reaches of channel outside our port. 
A few of the best of these boats were last year 
decked over, given a counter, and now race with 
the -ton yachts, but are cutter-ngged. The port 
craft—river-gigs or speculators ’’—on the Mersey 
are all ‘‘sprit-rigged,’’ and are about 25ft. by 
5ft. 6in., aud carry from 8 to 14, all told; crew, 
mostly four. These boats are quite open, square- 
sterned, and answer their purpose admirably, and 
very often they encounter very heavy weather 
here; but the ‘‘river-policc’’? boat has of late 
years cruised under standing lugs,” since they 
were seen to be so handy in the N.B.S.C. boats. 
The fault of the sprit-rig is the heavy long spar 
(sometimes longer than the boat itself); the ditti- 
culty of “ spritting’’ the sail when it is blowing; 
the risk of driving end of sprit through boat when 
lowering sail; and last and chietly, the difficulty 
of reefing, except in a very small degree; whereas 
a lug can be rcefed at pleasure, down as small as 
you like, if care be taken to have the angle made 
by the “ luff’? and “ foot“ 90°. Nothing is better 
than a bamboo for the yard, and I used spruce for 
mast and boom. The mast must have a traveller,” 
well described in aforesaid book, as used by the 
N. B. S. C. and elsewhere. Extra sails are a 
nuisance, both in setting and in lumbering up u 
boat. I greatly sympathise with sailors who exe- 
crate the Dutch frau who first invented stun’- 
sails.“ Latterly I have had my sails big, and reef 
them down when required. On my small boat, 
loft. over all, I had a mainsail of 100 sq. ft., and a 
mizen of 30 sq. ft. With this spread I could outsail 
any river-gig'' I ever encountered, and go 
windward of them, in spite of their extra size and 
„ sprits.” Lead, in any shape, is the best ballast, 
as being most compact; but it is expensive. I used 
pig-iron “ kentledge °; but the rust is very nasty, 
spoiling clothes, &c. Never use yokes ’’—they are 
bad every way. The proper plan is a steering-bar 
led into boat, connected with “port”’’ side of 
rudder-head—exactly the principle adopted in 
steering tricycles. ‘The less cordage or running- 
gear the better: the halyards and sheets are quite 
enough to look after.—C ESAR. 


[18496.]—Enlargement of Bowels.—I do not 
know what is meant by this question; but charcoal 
cakes are eaten because they are supposed to absorb 
the gases of fermentation produced by the food not 
digesting property.—TRIGONUM. 

48506.] — G. E. R. Engines.— Will ‘‘ Busy- 

y” allow me to correct him ½ re the above? 
The cylinders are inside, and both cylinders and 
steam-chests are cast in one piece. The radial 
leading-wheels are 4ft. diam. The wheel-base is 
17ft. Gin. equally distributed. The Joy valve-gear 
enables the crank axle journals to be made Din. 
long by 74in. diam., and the crink-pins Sin. diam. 
4}in. long. The crank arms next frames are 
thick, and those inside 4 in. thick. The 


qm. 


II in. long. Can anyone say if the valves are of 


48533. —Angles of Pyramid.—The fraction £, 


method o 


base in a right-angled triangle, the altitude being 
the side opposite the angle we are dealing with ; 
hence the fraction represents the tangent of the 
angle, and not the sine. Referring to a table of 
tangents, it will be found that 6 is the tangent of 
31° very nearly, the double of which, or 62°, will be 
the angle contained between two contiguous sloping 
edges. If half the base, divided by distance from 
apex to middle of base, were the sine of half the 
angle at apex, it would be true for any height of 
pyramid. Now, suppose the height to lowered 
till it comes to nought, the pyramid becomes a flat 
square crossed by diagonals; half angle at apex is 
then 45°, the sine of which would be 1, which is 
absurd, whereas we know that 1 is the tangent of 
45°,—M_I.C.E. 


[48600.]Speeding.—Multiply revolutions ot 
engine per minute, diameter of driving-pulleys, 
and teeth im driving-wheel together for a divideud ; 
diameter of driven pulleys and teeth in driven 
wheel together for a divisor; quotient is revols. 
per minute required: in this case, 50:025. The 
punctuation makes Scotia's query somewhat. 
obscure. Should not the i put after 
“ 12in. pulley ” instead of after on this shaft ” ? 
Ihave so coustrued it. Will it interest ! Scotia” 
to know that, in working out the above, I used 
fourteen figures only ?- R. G. 


food: -Speeding =I should like ‘ Scotia’? 
to look over his quory to see if he has put it right, 
as I find that the lin. pulley must be a driven as 
well as a driver; and if so, is tho 30-teeth pinion 
driven by the 12in. pay on the same shaft? If 
it is so, then your 80 teeth spur-wheel makes about 
50 revs. The way to find it is to multiply all the 
drivers together by the speed of your first shaft ; 
then multiply all the dnven together, and divide 
the former by the latter for the answer.—D. 
WOODHEAD. 


[48613.]—Strain on Chain or Wire. Every 
uniform chain hangs in a catenary ; the principal 
properiies of the aan may be thus stated :— 

rom the lowest point C draw CO vertical down- 
wards, and of length e (to be determined from the 
data). Draw O MN horizontal through O. 

(1) Draw from any „pert P of the chain a vertical, 
ra then tension at P is weight of a length P M of 
Chalm. 

(2) If S be len of chain from lowest part C 
up to P, then PM’ = & + Cs. 


o ( 0 V _ OM 
(3) PM =a 


cf pe © 
base of Napierian logarithms and equals 2°7182S. 
c i O oe 
(+) S — 7 ( e c — e c ) 
(5) Draw MS perpendicular to tangent at P 
PS = arc CP. i 
In present case we are given A C = 10ft.; AB = 50ft; 


80 50 
. ) 


ef + e 
This equation cannot be solved exactly; but 
noticing that, to a first approximation, leugth of 
chain CB = Oft., we huve B M = (e + 10)“ 


where e is the 


hence, B M' = C + 10 30 


O 


= C + 50? „. e = 120, and tension at B = weight 
of 130ft. of chain = 12 x 1300oz. = 100lb. approxi- 
mately. The value of ¢ correct to two places of 
decimals is 123-36 when exact value of tension 
= 12 x 133:360z. = 100:02]b. If wire be of m- 
appreciable weight, it will hang in two straight 
lines, one of which is dotted in figure, and we have 
2 tension x cos. ACB = weight a 
0 + 10% 


.. Tension =}. 185 1005. = x 50 
50 4/30 = 254 9ölb. 


—F. R. B. 


» ee E formule and 
working seem to be about right, though 
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it does not necessarily follow that a plate is suf- 
ficiently sensitised when the bath solution flows 
freely over it. What does the film look like? Has 
it a bluish-white, skim-milk sort of appearance, or 
is it a cream colour? If the former, leave it in 
bath until it acquires more of the latter tint. I 
should not use quite so much nitric acid in bath, 
the quantity named being sufficient for a pint of 
solution. hay retarding effect, however, which 
the excess may have will be counteracted by 
warming your developer. The exposures you give 
would probably be amply sufficient, working out- 
of-doors, but whether so in the house is doubtful, 
unless you can p your sitters pretty close up to 
the window. If, however, attention to the pre- 
ceding hints does not enable you to produce satis- 
factory results, you can easily settle the question 
by exposing a plate or two on some still object, 
giving longer exposures. Sorry I did not happen 
to notice yours in time to reply last N 
ROBINSON, JUN. 


48662].—Painting Iron Tank.—I have had 
a large cast-iron tank in use for 30 years; it is 
painted outside, but has never been painted inside, 
nor do I ever intend to paint it inside: it onl 
requires to be brushed down when the cistern is 
being cleaned : it does not rust, and if it did, it 
would not injure the water.—ANOTHER TANK. 


[18671.] — Micro-Photography.—I have no 
doubt Density will find the difference between 
the achromatic and actinic foci vary with the con- 
jugate focal distance; but I know of no rule by 
which the change can be determined. Experiment 
alone is reliable in delicate mutters of this kind.— 
O. V. 


9 —Sand-Blast Files. — In answer to 
„% Nun. Dor.,’? new sand-blast files are forged, 
ground, cut, and hardened by the usual methods 
and afterwards treated by the sand- blast or Liquid 
Grindstone,”’ as the process has been appropriately 
styled. If an ordinary file be closely examined, the 
teeth will bo found to have very dull and imperfect 
cutting edges ; but by means of this *‘ liquid grind- 
stone, they are made remarkably keen and durable. 
In this process, very fine saud, in a state of fluid 
mud, is driven, with great velocity, by jets of steam, 


against the back of the teeth; the effect being to 
grind away the burr or curl, produced by the chisel, 
giving them shar 

shown in the follo 


and well-supported edges, as 
wing illustration: -The dotted 


outline shows the state of the teeth before sand- 
blasting. This burr or curl on the teeth of ordinary 
files is quickly broken off when used upon wrought- 
iron and steel, leaving them blunt and ragged, and 
liable to pin” and scratch the work; but with 
sand-blast fites, the teeth are much less liable to 
break, and consequently have no tendency to- Pin.“ 
To show the improvement upon new files, I would 
mention a trial made, some time since, at the works 
of Beyer and Peacock, Manchester. A titter was 
givena new tile, which had been sand-blasted upon 
one side only, and instructed to make 50 strokes 
alternately upon two blocks of gun-metal, which 
had previously been weighed, using always the 
same side of the tile on the same piece of metal. 
Upon weighing the blocks, after 500 strokes had 
been made with cach side of the file, it was found 
that the unsharpened side had cut away loz., while 
the sand-blasted side had cut away 30z.—E. H. 

e eee e it is doubtless out of the 
question for * E. R. B.” to go to New Zealand to 
be cured of his chronic rheumatism, I will tell him 
how I got rid of the horrible torments of that same 
complaint. It was by striking at the root and 
cause of the disease—namely, impure blood. I 
began to live on the simplest possible food, such as 
is easily digested : oatmeal porridge, brown bread, 
truit, and every varicty of vegetables well cooked. 
It took some. months to reach the complaint, but 
the cure is complete and permanent, und the dict 
more wholesome, more nourishing, more digestible, 
and therefore, more enjoyable than ordinary food. 
To attack the symptoms with flannel, warmth, and 
medicines may alleviate pain a little, but will not 
cure you.—CHIME. 


48718. Electric Switch.—“F. W.” will find 
this a very effective and casily-made switch. Ihave 
several at work, and I may state we have upwards 
of 4 miles of clectric signals at work in the pit. I 
have never known them to fail, and only an author- 
ised person can alter them. Ais a piece of hard 
dry wood (beech I have found answer well), 
din. by din. by II in.; B C D are brass slates screwed 
on to the woud and wires attached ; there is a hole 
tarough the top plate and un iron pin goes through 


and is screwed up, so thut it turus very stiff; there is 
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have a key to fit. If‘ F.W” will publish his address, 
I will send him one.—Harotp Van Bune. 


[48722.] — Engine Query. — There are two 
ways in which I can account for your engines 
sticking at their centres. I should say either that 
yeu try to make them do too much work, or that you 
1ave too much lead on your valves; in which case, 
e if you 1 your stenm much in the 
cylinder, there would be a certain amount of back, 
pressure on the piston. If this resistance is more than 
can be overcome by other piston, which is then at mid- 
stroke, the engine will, of course, come to a stand- 
still. It is impossible to say for certain what is 
wrong with your valves without seeing them, 
or a diagram taken from the engine; but if the 
stoppage is caused by excess of lead, this can be 
remedied by putting the eccentric sheave further on 
the crank-shaft. Au excess of lap may cause the 
engine to stop, because then there would be an 
amount of compressed steam below the piston whose 
pew might be greater than that above it. The 


slide valve on both sides, if engine stops at both 
centres. I have frequently seen crane-enyines 
sticking at their centres: it scems to be a peculiarity 
with them.—H. B. G. 


[48727].—Rancid Butter. Don't think it can 
be done. I asked a lady friend of mine who has 
considerable experience in that line, if she had 
any information to impart on the subject—you are 
welcome to her reply. Butter becomes rancid very 
casily, and from many different causes—exposure 
to air, putting it on unclean or tainted dishes, has 
got a bad taste, and a worse smell. Asked if it was 
good for anything, and was told that it was once 
instrumental in helping the escape of an in- 
prisoned ‘‘ vezeer’’ from a room on top of a tower 
by putting some of it on the head of a beetle and 
tying a silk thread to his Ieg, and sending him up 
wall to window, when there quickly followed a 
stronger thread—a string—and then a stout rope: 
—was it good for anything else, yes, she admitted 
that is was sometimes sold by the unfortunate 
owners, to grease cart-wheels with. You might 
try the following. Wash thoroughly in warm water, 
and then put it into new sour milk, and give it a 
thorough kneading and washing. If that does 
not swecten it, I don't think anything else will. 
—ScoTus. 


[48728.] — Hot Air. — For drying purposes I 
should recommend a large quantity of airat a low 
temperature, in preference to the plan you are now 
trying.—H. B. G. 


[48732.]— Indicator Diagrams.— These dia- 
grams show an excessive waste of steam and loss of 
power, owing to faulty arrangement of the valves; 
they being altogether late, which is the cause of so 
much buck-pressure on the piston. Put your valve 
forward, 80 as to steam at proper time, and you 
will find your engine working much better, owing 
to your steam being cut off before end of stroke, 
and your exhaust opening and closing sooner.—D. 
WOODHEAD. 


{48732.]—Indicator Diagram.—In both dia- 
grains your exhaust closes far too soon—in fuct at 
about $ stroke—while it opens too late, especially in 
the right-hand one. In this diagram too, the cut 
off is later than inthe other. With these exceptions 
the diagrams are fairly good. You do not seem, 
however, to exhaust freely, as with steam of only 
45]b. pressure, there ouvht almost to be a vacuum 
beneath the pistou.—II. B. G. 


[48733.]—Brittle Brass Wire.—I once bought 
some thick brass wire, No. 2, from an irunmounyer, 
in Whose shop it had been hanging in u coil for 
years just over a gas-burner ; it had become of a 
durk colour externally, and on hammering broke 
iuto pieces. I suppose it had absorbed sulphur 


a square hole in the pin E, on which the brass arm 
F is fastened, so that to turn the current, one must 


p can be reduced by taking it off the inside of the | ET. 
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from the impure burning gas, which had caused 
it to become brittle, sulphur having that effect upon 
metals. I cannot suggest any remedy, but should 
suppose the wire to be uscless.—W. 


[48735 and 48739.] Patents and Patent Law. 
t Quæsitor ” asks whether valid patents can be 
taken out by minors. There seems no reason what- 
ever why they should not be so obtained, but sub- 
sequently the question might arise whether the 
minors could dispose of the patent nghts without 
the intervention of the guardian or guardiaus. 
“ Yesallaw ” asks a knotty question indeed. H as 
patentee wishes to file a disclaimer, which he ma 
do any time within the duration of the patent, this 
is advertised in the journal of the Commissioners, in 
the London Gazette, aud in such otber paper or 
mpers as the law oflicer may direct or appr of. 
The object of the advertisement is to give those who 
are interested in the matter notice, so that they may 
take steps to 5 leave for filing the disclaimer 
being granted. If no one objects, the law officer 
would generally assume that no one will be injured 
by the disclaimer. That no claims are given in the 
specification would not in itself invalidate the 
patent, though it would render the position of tbe 
patentee, should he sue an infringer, very difficult, 
as he would lie under the imputation of having 
heen grasping, and desirous of unfairly limiting the 
use of aoni parts of his apparatus or process. 
But now comes the most difficult part of the ques- 
tion. Does the subsequent insertion of a claim by 
a disclaimer and memorundum of alteration remedy 
this defect ? Well, this depends so much on par- 
ticular features of the case that none but the best 
counsel would say (having the full facts before him) 
what decision the Courts would be likely to come to, 
and even the best counsel would probably not under- 
take to speak too positively. What has been doue 
before the disclaimer was filed would scarcely 
affect the patent, unless mala sides ou the part of 
the patentee could be proved; but it might be 
possible to show (but this is very doubtful) that 
the claim had a tendency to widen the rights under 
the patent, and this, which, if proven, would have 
been a good objection at the time the disclaimer 
was proposed, would you be of sume use in up- 
setting the patent. may mention that all suits 
about patent rights are very expensive, tedious 
and uncertain, and none but those who have a very 
rreat interest at stake, and ample funds where- 
withal to fight, ought to engage in them.—PoLy- 
GLOT. 


1 Lever. In the lever given fixed at one 
end, and with a weight of I40lb. on the other; the 
pressure at a point one foot from fixed end is 
1,4001b.—H. B. G. 


[487 * Tiles, and Ki'ns.—I beg to 
inform E. H. E.” that Mr. Dobson’s book con- 
taius particulars as to glazed tiles and kilns, firing, 
&. F. EVERITT. 


[48746.]—Corrosive Sublimate. Water is tho 
best solvent for this substauce.—J. M. 


(48746.])—Corrosive Sublimate.—Get Water- 
ton's Travels in Guiana,” published in cheap 
form, at öd., by Macmillan aud Co.; it contains 
directions to make the solution required, and full 
particulars of iteupplication to preserve “ fish, flesh, 
and fowl.’’—Scotus. 


[48751.]—_Water-Power.—It isa good idea to 
use your steam for driving barn machinery but 
unless the latter is very light, I fear you will not 
have sufficient power for the purpose. The pres- 
sure of water at the bottom of a 6ft. fall of 
Gin. dia. would be 108lb., and since the velocity 
which a body attains in falling through 6ft. is 
about 8ft. per sec., the power exerted by the water 
at bottom of fall will be, theoretically, 86tft.-Ib. 
per sec. Practically speaking, vou will not get 
much more than 500ft.-Ib. persec. ‘The turbine wheel 
is the best where there is plenty of water; but in 
this case you will have to employ an ordinary water- 
wheel of the breast kind, siuce there is not enough 
water for the undershot, and not a high enough fall 
to work the overshot advantageously. This form 
requires a fall equal to its diameter, but a breast- 
wheel only wants one equal to its radius. Of 
course, When you have decided the diameter of wheel 
you will have, you must subtract the radius from 
the 6ft. fall to obtain the new power exerted, by 
which you can also find the speed you will get.— 
H. B. . 

1 — Screw Propellers. — From your 
question I do not understand whether you wish to 
know how to ascertain the pitch and angle of blade 
of a screw propeller already made, or for one you 
Wish to design, In the first case, to tiud piteh and 
angle of blade of an existing propeller, the best way 
is lay it upon its boss on a flut surface, say the 
ground, then measure the height of boss, provided 
the blades commenve and end at each side of boss; 
after this measure the length of blade which is on 
the boss, and with these two measurements drawn 
to any scale form a triangle by joiniug their extre- 
mities by a line at right angles to that showing 
Leight of boss. Then iu this triangle the 
hypothenuse will show the length of blade at the 
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boss in one revolution. The side representing height 
of boss gives the pitch, and the other side is circum- 
ference of boss. As all these are to the same scale 
it is easy enough, knowing one, to find the others. 
The angle contained by hypothenuse and side show- 
ing circumference of 5 is the angle the blade 
forms with the centre line of screw-shaft. In the 
second case, if the pitch and angle of blade are 
required for a propeller to be designed, the speed 
of engines aud of ship must be determined first, aud 
dividing the former into the latter, both in same 
units of speed, gives the pitch required less 15 per 
cent. for slip; and having got the pitch, form a tri- 
angle of pitch, circumference of boss, and length of 
screw in one revolution, and the same angle as 
above is the angle of blade with the centre line of 
shaft.—H. B. G. 


[48756.]Screw-Propellers.—Under this head- 
ing I notice, in the last number of the ENGLISH 
MECHANIC, a copy, word for word, of an article 
taken from P- 47, of Rough Sketching for Marine 
Engineers,” written by myself. The barefaced 
plagiarist who dubs himself Hartlepool,” might 
at least have the decency, when he copies wholesale 
from books, to acknowledgo from whence it came, 
and not endeavour to pass it off as his own.-— 
James DoNAILI Sox, Consulting Engineer, 26, Drury- 
lane, Liverpool. 

[48759.]—@. W. Goods Engines.—The ma- 
jority of the engines, cabs, 5ft. driving wheels, and 
are painted very dark green, with stripes of black 
edged with white, and framing reddish brown, with 
narrow stripes of red. Some are built by the com- 
pany at Swindon and Wolverhampton, and others 

ave been built by Fairbairn, Stephenson, and 
Boyer, Peacock, and Co. No. 37, &c., are stationed 
at Wolverhampton; 80, &c., at Pontypool ; 421, &c., 
Warwick; 407, &., at Hereford ; 603, &e., at Ox- 
ford; 1194, &c., at Reading. No. 59. Xc., have 
brass domes and weather-boards with sides; 444, 
&c., green domes and cabs ; 1087, &c., brass domes 
and cabs; 407, &c., domes and weather-boards 
without sides; 245, &c., green domes and cabs of 
the G. N. R. style; 316, &c., have raised fireboxes, 
no cabs, and steam levers and gsafety-valves the 
same as those of Sultan,“ Lord of the Isles,” 
&c., on the broad gauge. No. 316 is now at Wolver- 
hampton undergoing repairs. No. 55, Queen,“ a 
narrow gauge, 7ft. single wheel, inside cylinder ex- 
98 5 engine, has lately had its driving splashers 
locked, and the company’s crest placed on each. It 
is stationed at Paddington, and runs (together with 
1000, 1117-1131, 157-166, Kc.) between Padding- 
ton and Wolverhampton, and is oue of the acd: 
somest of the company’s engines, looking, to my 
eyes, quite one-fifth as handsome as a L. & N. W. R. 
Large Bloomer.” Tay,“ “ Ethon,’”? and 
“ Xerxes are, or were until lately, somo of the 
broad-gauge goods engines which have 5ft. driving 
wheels, aud 16in. by 24in. cylinders. I will send a 
sketch of a narrow-gauge goods engine next week, 
or the week after.—PROMETNEUS. 


[48761.]—_Engine Query.—The size required 
for a cylinder to develop 4-h.p. depends entircly 
upon the pressure of steam and number of revolu- 
tions desired per minute, and in the calculation by 
which I have obtained my answer, I have assumed 
mean steum pressure to be 101b. above atmosphere, 
and the speed to be 150 revolutions per minute. 
Under these conditions -h. p. can be indicated with 
a cylinder of 2in. bore aud Yin. stroke, but I think 
with no smaller size. The flywheel necessary for 
this engine will be about Qin. dia., and with a sec- 
tional area of rim of 3sq. in., and weight of rim will 
be about 2131b.; in fact the whole weight of flywheel 
may be taken as approximately 25lb.—H. B. G. 


[48765.)—Algebraic Question. — The reason 
why T. W.” and “J. L.” could not arrive at the 
proper solution to the question from Chambers’s 
Standard Algebra,“ is from the fact—in my 
opinion—that the question contains some mis- 
prints. It stands thus :— 


344 4 5, — 1% 3% 4 52 112 
2x 9? 127 l6 3 — 4 K 32 
But suppose we write it as follows :— 
3° + 4° 5, — 15 — 3% + 58 — $ 
2 ＋ 9 122 416% 3 T (4 & 32) 
then 
81 + 64 625 — 225 243 +25 — 121 
32+ 81 144 + 256 3 7 (16 x 9) 


+ l — 1 = 2. 


During the course of my mathematical reading I 
have found so many misprints, that, when in 
diffculty to bring out a proper result, I immediately 
look for ‘‘errors’’ in the question. I could show 
an edition of a book, once used as a class-book, 
that is full of errors. I have another book, 
published by an eminent firm, that has an error 
upon about every third page. Again, I feel a 
pleasure in stating that Todhunter's works, 
published by Macmillan, is free from these 
troublesome defects. I have read most of these 
works, and never remember finding but one error, 
and that was in the differential calculus, where 
sin.“ appeared for cos.“ or the reverse. If tho 
questioner would like to know how I found out 


the mep i in his question, I may say that 
finding that the middle term equalled 1, and that 
the first term was positive and the last negative, I 
assumed that the positive term must be 2 and the 
negative term 1 to make the answer correct. Then, 
searching for the errors I soon found them out. 
In the third term please to observe that the 
brackets are necessary in the divisor, for the 
statement 3 + 47 x 3* is ambiguous, for it may be 
either (3 + 4%) x 32, or, as used, 3 + (4° x 32), 
which are very different to each other.—EPURA. 
[48775.]—Recovery of ‘Silver.—The silver 
might be recovered by boiling the cinders in nitric 
acid diluted with water; but this would not be a 
very nice job, and as possibly some of the silver 
may still be in the form of chloride, about the best 
plan I should, under the circumstances, adopt, would 
e to pound up the cinders to a fine powder, then 
add a little of a mixture of carb. of potash and 
soda, and fuse portions at the time ina crucible, as 
ou were doing, only don't be a ‘clumsy manipu- 
tor” again.— EXPERIMENTER. 
(48775.]—Recovery of Silver.—‘‘ A Clumsy 
Manipulator ” had better treat his cinders with 
nitric acid, diluted with about twice its weight of 
water, employing, if necessary, a little heat, which 
will dissolve the silver. This solution, which con- 
tains the silver in the form of nitrate, should be 
separated from the cinders, and as much common 
salt added to it as will be sufficient to throw down 
the whole of the silver as chloride. 
Manipulator’’ can then proceed to reduce this, as in 
the case of his res{dues’’—barring, of course, the 
breaking of the crucible, which is not at all cssential 
to success.—E. G. T., Plymouth. 


[48775.] — Recovery of Silver.— The best 
method to recover the silver from the cinders would 
be to pulverise the ashes and coal in a mortar, 
transfer to any suitable vessel, add water to form a 
paste, and then allow a stream of water from a tap 
to enter the vessel with sufficient force to keep the 
light powdered ash in suspension aud to be carried 
off with the overflow. This will leave you a residue 
sufficiently concentrated to be reduced in a crucible 
by the ordinary methods—carbonate of soda, with a 
little borax and nitre, would be the best ftux.—M. 
N.S. 

[48775.]—Recovery of Silver.— A Clumsy 
Manipulator ” does not say in what state the silver 
existed—whether as metal or the white chloride. 
Better crush the cinders to powder, and treat 
with nitric acid. This will dissolve out the metal. 


Wash well, and then treat with strong ammonia, 


which will dissolve out all the silver salts that are 
not reduced, and which will be precipitated by 
addition of nitric acid. By these two methods you 
will get all the silver originally present.—J. M. 


SLES perder pant and Carb. of Soda.—Why 
not test for total alkali, then precipitate the car- 
bonate with CaCl, and test filtrate for causticy I 
have not tried the alcohol method, so cannot say 
anything about it fromexpericnce. N.B.—I prefer 
the use of CaCl in place ef BaCl, as it works 
better.— EXPERIMENTER. 


[48780.]—Crank-shaft.—I cannot account for 
the bearing heating under the circumstances given 
in any other way than the following. After two years’ 
use the bottom brass of the bearing next the flywheel 
must have worn a good deal, aad possibly to keep 
the shaft from shaking in its place, you have 
tightened the cap, and thus brought the top brass 
down hard on the shaft, which occasions the heating. 
You either want a new bottom brass, or to pack it 
up a bit.—H. B.G. 


(48781.]—Pumps.—The. most probable reason of 
your pump making such a thumping noise and 
shaking the suction pipe so every time thé suction 
valve closes, is because the valve has too much lift, 
and draws more water than can be well discharged 
through delivery pre and valves. A lift of cven 
zin or zip. would cause these annoyances, which 
will be stopped, I think, by decreasing the lift of 
suction valves.—H. B. G. 


[48782.|—Watch- Repairing.— Had the same 
accident happen with me too. The hair-spring is 
fastened to collet on balance-staff with a very small 

in. Use an eye- glass and you see it. Take a fine 
Arili or sewing-needle and insert point in smallest 
end of hole and shove out pin, and end of spring will 
fall out too. If too much is not broken off spring, 
take end of inner coil and bend about an 4 of an 
inch inwards, and at right angles to coils ; insert 
this in widest end of hole, and put in pin and you 
will have it fastened on again. It is rather a 
delicate job, aud I doubt if you will manage it. As 
to regulator falling off, jewel cover is usually fast- 
ened down with screws, and keeps the regulator 
down. See if jewel cover is not loose.—Scorvus. 


[48788.]—Pianoforte Bridges.—The shape of 
piavo-bridges is rather an effect than a cause, and 
entirely depends upon the different lengths of the 
strings. In old-fashioned semi-cottage pianos the 
longest steel strings were already too short, and to 
have curved the lower bass bridge would not have 
left sufficient vibrating length for the covered 
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strings, so there was nothing for it but to continue 
in a straight line to the end. The reason that 
bridges take the form of curves is because the 
strings are necessarily so close together. If 
‘* Apollo” will mark two lines, one double the 
length of the other, at 6in. apart, and rule ten lines 
of evenly-graduated lengths between them, he will 
find the ends describe a curve more or less sharp, 
according to the length of the lines chosen. The 
hollow curve of the bass bridge is not theoretically 
correct, but is unavoidable with the limited space 
at command. In olden times, a piano was too 
mysterious an article to be closely criticised, and 
people were more easily satisfied ; at present, it is 
only in pianos of the cheapest description that 
straight bridges, with their coneequént wretched 
basses, would be tolerated.—W. H. DAVIES. 


[48789.]—Scented Soap.—Try nitro-benzole.— 
EXPERIMENTER. 


(45801.]—Projectiles.— 
Equation to Ist projectile— 


y = tan EE E l 
i ' 2e* cos.? a (1) 
Equation of 2nd projectile— 
gx? 
y = z tan. a, — —— . 9 
id 271 cos. ay (2) 


Solving for z in (1) and (2) we have the horizontal 
distance from the origin of the common point of the 
trujectories— \ 
g = g = Z 
E costa 2717 cos. a) tan. a — tan. ai. 
Let ¢ and ¢, be the times of flight from the origin to 
the common point. Horizontal velocity of Ist pro- 
jectile = v cos. a, .. horizontal distance traversed 
in time £ = vé cos. a = 2. Similarly, horizontal 
distance traversed in time ¢ by 2nd projectile = 
yt, COS. 1 = 4. 
1 111 


= t — fi = Zz — 
v COS. 4 71 COB. a, J 
277 eos. cos. (tan. a — tan. oy 
g(t? cos. 201 — v? cos. 2) 
_ ty C08. 41 — v cos. a 
* COS. 11 C8. 41 


22 cos. 24 cos7a, 


sin. a sin. a) 
x 


COS.@ = COS. 11 
9012 cos. 41 — t?” cos. 0 
By reduction, we have 
ee 27 sin. (a — m) 
y(t cos. u + tı COS. 61) 
W. J. EVERETT. 
([48801.]—Projectiles.—Let A be the point of 


projection; Ay, Ax, rectangular axes in plane of 
path of projectile. Then, co-ordinates of any part 


Parc A N=2,NP = y. Now, for first projectile 
horizontal velocity = r cos. a, and initial vertical 
velocity = 7 sin. a. 
Then, z = AN = rcos. a,... q . (I) 
Also, / NPS x sin. a, f 194 . . (2) 
.. Eliminating t between (1) and (2) we get 
. 
27°? cos. 2a 
as equation of first parabola. Similarly, equation 
of path of second projectile is y = & tan. a 
m? 
21 cos.’ ay 
tact of these parabolas are 
z = o, and x = 
2 (tan. a — tan. a,) 
9 (ry? cos. a — 7? cos.2 a 
Therefore, if fi and i denote the times at which 
each projectile reached the second point of inter- 


DOT SE Ke 


y = tan. a = 


. The abscissas of the points of con- 


v2 15 cos. a cos.” ay 


section, since ¢ = 


7 CO. a 
tan. a — tan. í) 7 712 cos. 2 a cos.? 41 


9 Ci cos. di — r? cos. d) 


5 —1_| 
l Feos.@ r, cos. 1 
— MIDE. 
[48301.]—Projectiles.—Let x be time required 
for the first projectile, and y the time required by 
the second, to reach the common point; then in z 
secs. tho first will have reached the height e &. 
sin. a — 4 g 2, and the second, in y secs., will 
reach the height + y sin. a- 19 y*; and since they 


27 n sin. (a — 41 . 


9 ( cos. d + ty cos. ay). 
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thus both attain the same point, v y sin. - g y? 
= d 4 sin. a- 29 22. In the sume way, t r cos. a 
= t ¥ COB. a. us we have two equations, from 
which we can find the values of z and y, and henco 
the value of z — y, which will be found to be the 
required expression.—Tam O’SIANTER. 
{48801.]—Projectiles.—Let z, y be the hori- 
zontal and vertical spaces described by either body 
in reaching the common point in their paths. Let 
t ti be the times taken to reach this point. The 
horizontal velocities are v cos. a, tı cos. ai, and 


are const. The vertical velocities are v sin. a, vi 
sin. 41, initially. 
. C cos. A É = X =Œ t) COB. Ay fi 1 
vsin. 21 — $} g =y =r sin. 41 hgh? (2 


1155 fi = ¢ + X, so that X is the required interval; 
en 
(cos. 4 — ri Cos. 410? = 1, cos. a, X. . . . from (1) 
(v sin. a — r, sin. a)l = bi sin. aa X —q@Xt 
— 49 X*.. from (2) 
Eliminate ¢ from these by transposing g Xr, and 
then dividing one equation by the other. f 
. v cos. 4 — ti COS. 41 71 COB. 41 
sm. 4 — i Sin. a +gX r sin. a, 19 X 
Nee oR Jerr, sin. (41 — a) 
V cos. @ + ti COS. ay’ 

terial whether we have sin. (41 — a), or sin. (a 
— u, since it only alters the siyn of X.—F. R. B. 

[48803.]—Locks.—In reply to the first part of 
this query, I think B.” will find that about two- 
thirds of the desks fitted with hook-locks may be 
pa and shut without the key by merely pressing 

e side of the lid so as to disengage the hooks from 
the slots in which they catch: of course, this strains 
the hinges. This defect I have effectually cured in 
the case of my own desk by driving a stout pin (a 
wire nail with the head off does capitally) into the 
ve of the front of desk, and making a hole in the 
lid to correspond with it.— E. G. T., Plymouth. 


148807.]J— Influence of Climate on Neur- 
algia.— It is a well-known adage that “‘ extremes 
meest.” This is an illustration of this rule, for the 
effect of heat and cold upou this complaint are very 
similar. I have tried hot countries, and find that 
very severe neuralgin is the immediate results of 
exposure ; but in some cases the ailment is more 
amenable to treatment than when it is caused by 
exposure to cold. If “Gamma” goes to a hot 
country, he will have to carry some quinine about 
with him, with the same persistency that he has 
hitherto carried an umbrella in England ; he must 
never go out without it. I have found it necessary 
to take it each day before going out. Some mis- 
sionanes who have lived in Africa have told me 
that healthy subjects in that part have to do the 
same. If Gamma goes to a hot country, let 
him select, above all, a dry one, and he may derive 
some benefit.— H. Barnasy. 


(48810.]—Force of Blow.—The moments of 
the two forces must be same, and therefore 3Ucwt. 
x jin. = 15 cwt. by its distauce, which is l4in.— 
H. B.G. 

[48819.]—Oasting Blowpipe Solder.—Make 
a ladle out of a piece of sheet iron 3 or din. diame- 
ter, and instead of a spout to pour from, make a 
hole at about one-eighth of an inch diameter at 
about half an inch from the edge you would pour 
from. Put a flat piece of sheet-iron two or three 
feet long upon a table, take melted solder in the 
ladle, and inclining it allow the solder to flow 
through the hole ou to the sheet-iron. If the ladle 
be held in one place the result is, of course, a round 
pool of solder, but if it be steadily carried along 
while the solder is flowing from the hole, the thiu 
“ sticka” are formed that Northener’’ requires, 
the thickness of which depends upon the size of the 
hole and the velocity with which the ladle is moved. 
If new lead and pure tin in equal weights are com- 
bined they will form a bright solder, but if either 
constituent is incrensed materially, the surface 
assumes a dead appearance on cooling. I know of 
no addition that would make it brighter. Tin 8, 
lead 8, bismuth 1, make a very fusible solder, but 
rather dull on the surface.—Gas-MAanaGER. 


[48819.]—Oasting Blowpipe Solder.—This is 
cast in marble moulds. Your moulds probably get 
Warm, and, in consequence, the fused metal be- 
comes oxidised while cooling. Try rubbing the 
surface of the liquid metal in the mould with a 
piece of dry, soft wood, just before setting. This 
reduces nuy oxide that might be formed, and also 
clears off any impurities tho metal may contain, 
11 00 cae out before the solder seta.— 


[48819.]—Casting Solder.—The mould used for 
casting narrow thin sticks of solder is made by 
bending shect-iron into V-shaped grooves and 
closing up the ends. If the metal is good and not 
overheated, it will always come out bright.— 
Tuomas FLETCHER, Muscum-strect, Warrington. 


[48820.]—Smell from Gas-Stoves.—This is 
caused partly by bad construction of the burner as 
rogards form, and partly by the gas-jet being too 
large. It may be remedicd, to some extent, by 
hammering up the tip of the gas-jet so as to reduce 


It is imma- 


the gas supply, which at present is too large.— 
Tuomas FLETCHER, Museum-street, Warrington. 


(48821.] — Citric Acid.— This preparation, 
though easy to an experienced chemist, is often 
spoiled by an inexpenenced operator. A calico 
filter should be used instead of filter-paper. The 
following is the best method of os it :—Take 
of lemon-juice 4 pints; beer yeast, 2 fluid oz. 
prepared chalk, 4 10z.; sulphuric acid, 2 fluid oz. 
and three dr.: distilled water a sufficiency ; mix the 
lemon-juice with the yeast, and let it stand for two 
days at a temperature between 60° and 70°. 
When fermentation has ceased, separate the clean 
liquid from the lees, boil it, and while hot add the 
chalk by degrees till there is no more effervescence. 
Collect the deposit on a calico filter, and wash it 
with hot-water till the filtered liquor passes from 
it colourless. Mix the deposit with 2 80 85 of dis- 
tilled water, and gradually add the sulphuric acid 
previously diluted with a pint and a half of water, 
applying for half an hour svfficient heat to produce 
ebullition and constantly stirring. Separate the 
acid solution by filtration, wash the insoluble matter 
with cold distilled water, and add the washings to 
the solution. Concentrate to the density of 1°21, 
cool, and after 24 hours decant the liquor from the 
crystals of sulphate of lime which have formed ; 
concentrate further till a film forms on its surface, 
and sct it aside to cool and crystallise. Purify the 
crystals if necessary by a second crystallisation.— 
FRANK MONTH. 


48821.]—Filtering Solution of Citric Acid. 
Try asbestos, saud, or broken glass.—M. M. S. 


1 ]J—Filtering Solution of Citric Acid. 
Hut a little asbestos at the bottom of the funnel, 
and then filter through it, instead of the paper.— 
EXPERIMENTER. 


[48824.]—_Astronomical—The Tides.—When 
the sun and moon are in opposition we have the 
moon drawing the water towards her, and the sun 
pulling theearthaway (as it were) from the water on 
the opposite side of the globe, und we therefore get a 
very high tide. On the other hand, when sun and 
moon are in conjunction, we have again the moon 
drawing the water towards her, but at the same 
time the sun is also pulling the earth up to the 
water, to use an unscientific explanation. At con- 
junction, or new moon, we have, therefore, a high 
tide; but not so high as at opposition, or full 
moon. If ‘Respice Finem”’ has followed me so 
far, he will readily perceive that it is at quadrature, 
or at first and third quarters, when the sun and 
moon are pulling against each other, that we have 
the smallest tides, which are equal to the difference 
between the two forces.—A YOUNG ASTRONOMER. 


[48825.]—Riveting Pottery and Glass.— 
The best kind of drills for drilling china, &c., are 
those which are uscd by china riveters; they use 
carbon set in iron wire, but to set them properly 
requires some practice, as they frequently set drills 
to make holes 32nd part of an inch. lf-round 
brass wire, or German silver can be purchased at 
several shops in London. If Broken Pots” will 
let me know his name and address, I will send him 
full particulars. —ANTIQUE CHINA. 


[48827.] — Steam Boiler.—This is a case in which 
an inspection of the boiler and engine would soonest 
point out the defect. Here are a few trifles' that 
would operate dlisadvantageously; flues want 
cleaning out; air leaking into flues, through crevices 
in the brickwork ; boiler wants cleaning out inside ; 
bad coal; careless firing ; feeding boiler with cold 
water; engine in bad condition, piston or valve 
leaky ; &c., &c. Add to these that the boiler is 
very small for the work to be done, and is much 
less than I should recommend for your size of 
engine. There is nothing like having a little boiler 

ower to spare—you gain in more ways than one. 
ts your engineman is not competent enough to 
point out the cause of the boiler not making 
enough steam, you ought to have it and the 
machinery examined by anengineer. Any advice 
I can give, I will, with pleasure. LABOR OMNIA 
VINCIT. 


Pee ee Aa vou should use 
bobbins for winding you wire on. The wire should 
be wound on the opposite poles in such a way that 
if the bar was straight the helices are in same 
direction. 25 silk-covered wire is about a suitable 
gauge.—X. 

48834. — Natural Waters. — In many cases 
ou can only surinise the condition of the bases 
ound. Having estimated the quantity of Ca, Mg, 

and Cu, together with the CO, and SOs, you calcu- 
late from the amount of SQ; found how much of 
the Cu and Mg are sulphates. You can have no 
free SO; in a solution containing carbonates ; there- 
fore, calculate out your SO, to the most probable 
bases, and class the remainder as carbonates ac- 
cording to your analysis.—M. M. S. 

([48834.J]—Natural Waters.—If W. G.” 
would consult either Fresenius’ Analysis“ or 
Sutton’s ** Volumetric Analysis,“ he would get all 
that he requires.— EXPERIMENTER. 


5 —Fusible Plugs.— There is no better 
safeguard than these plugs under certain conditions 
of use; one of which is, that the Plug should be 
kept pertectly free from scale, as I have known 
many instances where the water-level has been 
below the plug, and the latter has been so furred 
over that the composition either had melted, and 
the coue held in its place by the corrosion and 
deposit, or had partly melted and become filled 
with deposit underneath, preventing further 
melting. Another condition for their safe use 
is, that they be high enough above the tube, say, 
3}in., for it is not necessary for the tube to be quite 
dry to produce an explosion, which may occur, and 
no doubt often does, from the fact of the water 
assuming the ‘spheroidal condition,“ there not 
having been sufficient volume above tho flues to 
5 overheating, and when the temperature of 

e iron becomes slightly reduced, the water 
touches the hot plates and generates enough steam 
to explode the boiler The best form of plug is 
that consisting of a hollow brass plug, about 3}in. 
long, screwed at one end to enter the hole in the 
tube, aud having a solid plug about jin. smaller 
than the central hole, and filled round with a com- 

sition of tin, lead, and bismuth. The boiler 
insurance companies pretend to be very strict over 
this matter; but I know, personally, several in- 
stances of long standing, where the inspectors have 
been aware of the absence of fusible plugs, but 
never thought it worth mention in their official 
report.—F RED. WALKER. 


[48835.]—Fusible Plugs.—Considering that a 
fusible plug inserted in the crown of a boiler-furnace 
and properly looked after, is certain to reduce the 
risk of a boiler explosion arising from shortness of 
water, thon there can be no question as to its 
value. Iam fortunate in being able to say that I 
have, so far, not had one actually in use through 
the above cause. I have them in all the boilers 
under my care, and each time a boiler is cleaned 
out the top of the cone is scraped clean, and 
every six months I take out the cones” and put in 
new ones. As these only cost 10s. per doz., the 
expense per annum is not very heavy. As to which 
are the best fusible plugs, I would rather not ex- 
press any opinion, but I am satisfied with those I 
am using. I believe that most Boiler Insurance 
Co.’s insist on having plugs in the boilers insured 
with them.—Lasor Omnia VINcIT. 


ot) wolene of Waggon Tires.—You 
ill tind the following method of obtaining weight 
of railway waggon tires simple. To the inside 
diameter, which you know, add the thickness of the 
tire and also § of the depth of the flange. Multiply 
the sum of these by 3:1416, which will give you the 
length of angle iron required for the tire. Multipl 
this, in inches, by the area of section of tire, whic 
you say you can find, in square inches, which will 
give you the number of cubic inches iu the tire; 
and since the cubic inch of steel weighs 283 b., you 
must multiply the last product by 283 to get num- 
ber of lb. weight of steel in onc tire.—H. B. Q. 


48839.] — Bacillus Tuberculosis.— E. W.” 

Ul find Dr. Gibbes’ method of staining bacillus 
tuberculosis, which is described in ezteaso in the 
Lancet of August 5, 1882, by far the best and 
easiest. If this is inaccessible to him, and the matter 
should be interesting to other subscribers, I will 
give full details. Tho bacilli may be seen, if 
abundant, with a good jin., or even less; but 
much higher powers are necessary to examine 
details of structure.—G. C. K. 


48812.]—Warm Bathing.—Unless indulged 
in to excess, it is neithor relaxing nor enervating ; 
but it is absolutely essential that it should be fol- 
lowed either by going to bed or by a suitable cool- 
ing process. This process may be a short, cold 
shower-bath, or a quick cold douche, which is ex- 
ceedingly grateful to the bather. Tho more 
thoroughly warm the bath, and the more quickl 
the cold douche is applied, the greater is the benefit 
derived. With respect to cold bathing 15 Lum- 
bago's bath is to him virtually a cold one), the 
great point isto get a good reaction afterwards, 
and a healthy glow over the whole body. If so, 
the bath is doing its proper work, for the capacity 
for inducing a reaction after a buth is the ** fuleruzn 
of all water- cure.“ -R. F. PRETTEJOHN. 


[48846.]—Transparencies.—Perhaps the solu- 
tions were not kept long enough to allow the 
chemicals to dissolve. The bottles should be shaken 
occasionally, so that the solutions may become 
saturated. The trouble and difficulty in weighing 
bulky chemicals in a small pair of scales, such as 
we amateurs use, is so great that I adopted the 
rough method referred to. Adrop ortwoof sulphuric 
acid will clear the sulph. of iron solution. The 
oxalate should be dissolved in hot water and allowed 
to cool before use. The plate should be well washed 
before being further treated with alum, and again 
before being placed in the hypo. dish, and plenty 
of washing after that.—M. I. C. E. 

baits — Noisy Exhaust Steam. — Your 
easiest plan to prevent noisy exhaust steam is to 
use an exhaust chamber (say, aniron barrel) between 
the engine and stuck.—X., 
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5 Exhaust Steam.—You can- 
not remove the noise caused by your exhaust steam, 
save by condensing of it and allowing the re- 
mainder to blow up the chimney ; and I think you 
will find that sufficient draught may be maintained 
by ue 158 than the whole of the exhaust steam. 


[48847.] — Noisy Exhaust Steam. — Mr. 
Justice has, I believe, effectually silenced the exhaust 
by taking it through a chamber containing a number 
of balls—large g marbles, for instance. The 
plan has been tried on some of the torpedo-boats, 
and has, no doubt, been described in some back 
number. Nux. Dor. 


48849.]— Rack and Pinion.—To do this accu - 
rately you must get the diameter of your pinion at 
the pitch line—i.e., at half the depth of the teeth, 
and obtain the circumference o pen circle by 
multiplying this diameter by 3.14 16. Divide the 
product by the number of teeth—in this case 20, and 
this will give you the distance between the centre 
of the teeth in your rack, by which you can space 
them off properly.—H. B. G. 
8850.]—Blower for Brick Chimney.—You 
, I feel sure, find a pipe witha contracted nozzle 
more serviceable than a circular perforated one for 

roducing the blast in the chimney of any boiler. 
practice of making locomotive chimneys cone- 
ap was started in America, but is not carried on 
in this country ; nor do I see any practical use in it, 
unless to allow free escape for the steam which has 
produced the blast. en they are made cone- 
shaped the larger end is at the top: If your brick 
chimney is to be more than about 40 yards high, you 
had better enlarge the area above that height to 
pornit 180 rarefied atmosphere to get away easily.— 


[48851.]—Painting Bath.—lIf you can aH 
your hand on the No. of the E. M.“ for April 20, 
1877, you will see an answer to 28985, by Slim 
2 eo which I think, will suit you exactly. 


[48851.]— Painting Bath.— First scrape the 
beth well to remove all loose paint, and rub it 
down with pumice-stone and water; when dry, 
give it a coat of paint made of genuine white - lead 
mixed with Se proportions of linseed-oil an 
turpentine and a little driers. The colour can be 
tinted with any colour you desire. Let it stand a 
day or so; then rub it with fine pend paper, dust, and 
coat again; when this has got A e as 
before; add a tablespoonful of good varnish to the 
paint, and give it the finishing coat. The paint 
should be strained through a piece of muslin before 
using.— WMA. STANGER. 


148855. — Brick Moulds.—Corrosive sublimate. 
Make a strong solution, and let it sonk in. Be 
careful with it, as it is a powerful poison. I should 
have thought if there were any risk of damage 
from worms or maggots, that the wood would be 
properly pickled before being worked up.— Nux. 

B. 


[48857.] — Painting. — There is enough in the 
back volumes of the ENOLIISH MECHANIC to start 
anyone at B sor noe but ‘‘ Devoniensis”’ will find 
Mr. E. A. Davidson’s book, published by Lockwood 
and Co., useful. I think the title is ‘‘ House- 
Painting.” Nux. Dor. 


48857 .|—-Painting.—New woodwork should be 
well dusted and cleaned; then coat all knots with 
patent knotting: any very large knots give two 
coats for primi ng ix your white-lead with all 
linseed oil, and add a little driers. It is always best 
to use some red-lead in the priming, as it hardens 
it. Before applying the next coat ogy aka’ the 
‘work well, and putty all holes, cracks, &c. The 
next coat may be made the colour you desire the 
work finished. Use very little turps if for outside 
work ; about one part turps to three of oil is quite 
sufficient. For inside work you may use a little 
more . When the second coat has got hard, 
sandpaper and dust the work, and give another 
coat of same stuff; always use the paint stiff, and 
rub it bare on with the brush; the less 8 you 
get on the work tho finer you can lay it off. Strain 
your poar through a piece of muslin before using 
if, and be particular to keep the sides of your can 
well cleaned with the brush after using it. Ialways 
use linseed oil instead of boiled, as it is less apt to 
blister, on outside work especially. When painting 
big work, always cross it well with the pound- 
brush, and lay it off up and down. One great 
drawback to amateur ters is that they are not 
always able to get good stuff, brushes, &c., to work 
with. Those got from the ordinary oil and colour 
shops and chemists, in nine cases out of ten, are 
really not fit to use.—W. STANGER. 


[48858.]—Planing Machine.—I send sketch of 
quick return. O is anidle wheel, A B pulleys which 
move table. When strap is on B, motion of screw 
slow in one direction, but when it is on A screw 
revolves rapidly in the other direction. The pulley 
A is attached to tooth-wheel P, so when A is turned 
P turns with it. These turn freely upon shaft Q 
and R, toothed wheels. Wo suppose P and R same 


size. The size of Q indifferent. PQ revolve in op- 
posite directions, so do Q R, therefore P R revolve 
in same directions, and with equal velocity. T is a 
large toothed wheel on same as R. Suppose 
T has 60 teeth, T revolves, therefore, in same - 
tion as P. Each perform one revolution in same 
time. T gears into wheel S, which is on screw 
which moves table. If S has 20 teeth it will turn 
round three times for each revolution of T, and, of 


BOA 


course, in opposite direction. Hence, S turns round 
in opposite direction to the motion of P, and re- 
volves three times when P has turned once. This 
co nds to the return motion of table; but 
when the strap is shifted from A to B by the fork 
the motion is reversed. The shaft on which B is 
keyed is a continuation of the screw S, and hence 
the screw revolves in same direction as B, and with 
same velocity. Thus the table will be brought back 
three times as fast as it is advanced.—NoMEN. 


Danos ening Machine.—I believe I am 
right in saying that no quick return can be given to 
planing machines in which a long screw is the moy- 
ing medium, though in this form of machine the 
motion is smoother and truer than with the rack 
and pinion. In the latter class, however, there is 
the great advantage that a quick return can be 
given, and this is done in the following way :—There 
are three pulleys close together, of which the middle 
one is loose, the left-hand one, say, is tight on one 
shaft, and the other is fixed to a hollow 
which runs loosely on the solid smaller one. 
When the strap runs on the middle pulley, 
no motion at all takes place ; but to both the hollow 
and solid shaft, toothed whecls are fixed of the same 
size as one another, and when strap runs on the 
left-hand one, which call E, motion is given to the 
toothed-wheel on same shaft—viz., B. into 
a larger one C of, say, three times its diameter 
which is ona shaft parallel to the others, and 
carrying also another toothed-wheel D, of same 
size as B and A, the toothed-wheel on hollow shaft. 
Aand D are made to gear into the same wheel, and 
it is now plain that if the strap is on E and sets B 
off, there will be a slow motion, since the table is 
moved along by a rack gearing into wheel turned 
alternately ya and D. Again, if the strap runs 
on pulley on hollow shaft, A is revolved, and since 
this wheel gears directly into the pinion moving the 
rack, the motion must necessarily be quicker, and 
this is used for the return of the table. If C be 
three times the size of A and B, then the speed 
when A’s pulley is in action is three times as quick 
as when the strap runs on E. The strap is shifted 
alternately from one pulley to the other by means 
of a fork, which is shifted to and fro by means of 
pins or tap on the table. If this explanation 
18 not sufficiently clear, I shall be happy to forward 
a sketch.—H. B. G. 


5 — Peroxide of Hydrogen. — If 
«D. M. S.” will communicate with me, I can put 
him in the way of getting what he wants. 
advertisement.—GrEo. G. BLACKWELL. 

[48861.]—L.N.W.R. Locos.—Back-pressure in 
two 8 cylinders which supply large one.— 
NOMEN. 

aia Hi Astronomical Apparatus. — If 
„W. 8. W.“ wishes to confine himself merely to 
objects of the difficulty of Saturn’s rings and 
Jupiter’s Moons, he cannot do better than get one 
of caster’s 2in. achromatic telescopes, with one 
day and one astronomical eyepiece, on garden- 
stand, complete for 3 guineas. A vast amount of 
pleasure and instruction may be got out of a 
telescope of this aperture; but if he wishes to do 
some real work, I should advise him to purchase 
one of the above-named firm’s 24 in., 2}in. or 3in. 
instruments (£5, £7 10s , and £12 10s. respectively), 
which are much more firmly mounted, and of the 
finest possible quality. If, however, his ambition 
soars higher (and he will say so), I will advise him 
still further.— A YOUNG ASTRONOMER. 

[48868.]—Battery Power.—The bichromate is 


by far the strongest battery, but is not quite so 
constant as the Smee.— GEO. G. BLACKWELL. 


{48869.]—Mechanios.—The second part of this 
query, regarding the pentagon, presents an impos- 
sibility. The tangents of the angles referred to can 
never be as stated, one double of the other (so long 
as the sliding-bar is horizontal), unless we raise the 

int © to some distance above its proper place in 

e tagon; but in any case the point C would 
fali down till it rested on the base, the pentagon 
assuming a shape like the letter M. It is so unusual 
in ee a mistake 8 of e books, that 
if the case is correc uoted it becomes interesting 
to detect it.-M. I. C. E. 


[48873.] — Water. So long as you can keep the 
tank full, you ought to obtain 558 gallons of water 
r hour. I presume you do not wish to know 
ow this is obtained. Suffice it to say that I have 
worked it out exactly as in the query answered by 
me some two or three weeks back. The velocity 
in this case is only 2ft. per second, owing to the 
head of water above centre of hole being but 2}in. 
There is a vena contracta to be allowed for, as 
in a round hole.—H. B. G. 


[48874.] — Steam Power.—If 40lb. on pressure 
gauge is the safe working pressure of your boiler, 
then by all means work at that pressure. Now to 
show the gain by increasing boiler- pressure and 
cutting off earlier in cylinder, we will suppose the 
initial pressure on piston to be 301b. as now carried 
in boiler. The mean average pressure, cutting off 
at J stroke, would be, if a condensing engine, 361b. 
Now to do the same work with boiler- pressure 
raised to 401b., you would have to cut of at 4 stroke 
—%o that without going into any elaborate calcula- 
tions, you will see that with 301b. steam cut-off at 
1 stroke, you require to fill 18in. of cylinder 
capacity with steam, while with 40lb. steam cut-off 
at ¢ stroke you have to fill 10in. cylinder capacity 
with steam at each stroke. But first of all be 
certain that the boiler will stand the increased pres- 
sure. If your engine is non-condensing, deduct 
16lb. from the above average pressure.— LABOR 
OMNIA VINCIT. . 

[48874.]—Steam Power.—To FRED. WALKER 
AND “L. O. V.”—Your question can hardly be 
answered without a diagram, with piston-speed and 
diameter of cylinder given. Unless you are 8 
at a high speed, say 660 or 700ft. per minute 
don’t consider that you would gain by an earlier 
cut-off ; however, you will lose nothing by leaving 
the expansion where it is, and getting another 
10lb. pressure. If you can furnish me with the 
aforesaid particulars, stating the scale, I shall be 
pleased to give you any information that I am able 
todo; but you can see that boiler pressure and 
cylinder-pressure are widely different, according to 
circumstances, and without an indicator diagram 
one cannot obtain a datum to begin the calculation. 
—FReD. WALKER. 


[48876.]—Vice for Bench.—A parallel vice is 
unquestionably the better for all p ses, and of 
the various patterns in the market the American 
double-jawed vico is the best of all, allowing the 
jaws to be rotated and used at any angle, or with 
the smooth or toothed jaw uppermost, as ma 
be required. By i the work throug 
both jaws at once, it is held firmly with so slight a 

„ brass tube whilst 
ing cut or screwed.—R. T. LEWIS. 


[48877.]—Egg-shaped Sewer.—I do not quite 
see how the length of the sewer and the gradient 
affect the question. Suppose the upper mouth of 
the sewer opens into a large reservoir, and that the 
level of the water in the reservoir is level with the 
top of the sewer, it will then be running quite full, 
and there will be no pressure tending to burst it; 
but if the water in the reservoir is higher than the 
mouth of the sewer, there will then be an internal 
pressure, due tothe height of the water above the 
mouth. This pressure is about 62lb. on every 
square foot of the sewer multiplied by the number 
ot feet of water above the mouth. This pressure 
will decrease as we increase our distance from the 
mouth, and at the lower end, if the water is run- 
ning free, there will be little or no pressure. The 
strength of brickwork to resist tension depends on 
the mortar, which, if good and sufficiently set, will 
resist a tension of 501b. on the inch, or over 3 tons 
on the square foot. As the sides are supported by 
earth, the bursting would take place by the lif 
of the arch; so if we multiply the diameter in feet 
at the springing by the pressure per square foot 
caused by the head of water, this will give us the 
strain per foot lineal which has to be resisted by the 
brickwork. Suppose we found this strain to be 
6 tons, 3 tons would be the strain at each end of the 
arch ; and as the brickwork would bear a strain of 
3 tons per square foot, we should have to make the 
arch Ift. thick, or, for safety, at least double or 
treble that amount. In practice cement would be 
used instead of mortar, as mentioned in the query. 
MN. I. C. E. 

e „E. W.“ 
mean, will the sphygmograph enable the amateur 
to recognise cardiac discase ? It certainly will not. 
Is he well acquainted with the normal pulse- 
tracing and the meaning of the curves? If not, it 
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will be waste of time and labour to try and make a 
sphygmograph, although the instrument is reliable 
enough in practised hands. The best form is that 
of Marey.—G. C. K. 


{48881.]—Engine Indicator.—I should think 
that one of the Distanceometers’’ for measuring 
bicycle journeys, could be adapted with ease, with 
lock, and clipped upon a counter-shaft, the speed 
of which could be reduced so that when your 
engine was running at her proper speed, the 
indicator would show about five miles for an hour's 
run. You must have gcaring to drive your shaft, 
or your engineman might increase the speed if it 
were a belt, by packing the driving pulley.—F Rep. 
WALKER. 


[188§81.]—Engine Indicator.—Messrs. W. II. 
Bailey and Co., who advertise in this paper, are the 
only people I know of who can supply you with 
the instrument you require. An eugine-counter 
will not do, as that can be altered; you want a 
recorder in lock-up case.— LABOR OMNIA VINCIT. 


UNANSWERED QUERIES. 


— 2 — 


The numbers and titles of queries which remain unan- 
Swered Jor five weeks are inserted in this list, and if still 
unanswered are repeated four wecks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


—— e 
Since cur last, A. G. P.” has r plied to 48108, 
48151. Flax, Hemp, and Jute Spinning, p. 122. 
45152. Violin, 122. 
48154. Bacchante, 122. 
48170. Electrical, 123. 
48178. Best Form of Forge, 123. 
48179. Handy Punch, 123. 
45186. Magueto-Elertrie Light Machine, 123. 
4818. Organ Blower, 123. 
48159. Commutator. To Mr. G. Tolman, 123. 
48192. Civil Service Exarn., 123. 
48195. Cambridge University, 123. 
48199. Copper Boiler, 123. 
48142. Liquid Fuel, &c., p. 214. 
48145. Engine for Boat, 214. 
48416. Colzaline Oil, 214. 
48148. Dynamo, 214. 
48102. Elastic Web Folding Machine, 215. 
48168. Egg-Preserving. 215. 
48467. Salt Butter, 215. 
48469. Musical Box, 215. 
48177. Screw Propeller, 215. 
48478“ Galvanometcr, 215. 
48183. Henry. Lord Clifford, 215. 
48186. Mercantile Dictionary, 215. 
48487. Vulue of Insurance Policy, 215. 
48188. Transfer Tracing Paper, 215. 
48189. Connecting Rod Ends, 215. 
48192. Swan’s Lamps, Gas Engine, &e., 215. 
45500. Analysisof Animal Charcoal, 215. 
48502. Astronomical, 215. 
48503. Eyepieces, 215. 
QUERIES. 
81. TO Dr. Edmunds. Exactly twelve 


months ugo a dog bit my boy’s hund. A month after he 
wus taken very ill, wus quite feverish for about two 
months, during the greater part of which time he was 
aunts light in his head ; he had a peculiar vacant stare, 
e pupils of his eyes were much dilated. When he 
came to Lis senses, everything that had transpired ap- 
eared just like a dream to him, Since then he 
had two similar attacks, but without any fever, which 
lasted about six days each. In the two latter attacks 
the pulse has been quite natural, but the vacant stare 
was the same, and when he is spoken to he docs not ap- 
‘arto hear what is said to him. During the time it 
astas he is almost incessantly yawning, has no desire to 
t out of bed, and if he is induced to get up, he will sit 
in sullen silence fora time, and then he will commence 
shouting and singing or whistling as loud as he enn; he 
has no pain. I fancy it may be some nervous disease 
brought on by the dog-bite. J shall be glad to have your 
opinion, aud how you would advise ine to proceed to ward 
off uuother attack, His age is 16.—H. TüIkk ELI. 


.] - Watch-Case Repairing.—I have been 
trying to repair the joint of u silver watch-case, using 
eilver solder and borax as flux, and as soon as the solder 
began to flow, it would run all over the knuckle I wished 
to join, and would not stick to the case. I tried several 
times without success, although I have done exactly as I 
have done several times before, when 1 have succeeded. 
When I had tried as above stated, the bezel joint became 
very tight, and with repeated opening broke the joint-pin 
fast in the holes. How should I proceed to remove them! 
I shall be very thankful to any kind reader who can help 
me out of my ditti -ulty.—Broxen Case. 


A6. —Cact of Rails.—Why are rails canted at 
an angle leaning towards the inside of the r ad from end 
toend of a railway, and why also are the tires of all 
Muilway-wheels turned coue-shape on the trend! 
Woktaise FITTER. 

A7.) — Cracked Condenser.—<A streamer arrives 
in port with the surtaee-condenser cracked. What are 
the reasons to cause such —Worxkixe FITTER., 


[arate | Locomotive Bridge.—Whut use is the 
brick arch inside the firebox of locomotive engines !— 
Wotkktne Firrern, 

[.] — To Mr. Wetherfield. — Adjoining 
Pruperty that I possess there is un outbuilding with two 


windows overlooking my yard. This outbuilding has 
been built about 19 years; but the present owner has 
only been in possession about nine or ten years, and up to 
that time the former owner of the outbuildings always 
gave u tea-ticket annually in acknowledgement ; but the 
present owner refuses to give an acknowledgment at all. 
Could J close the windows? I must not forget to state 
that although a tea-ticket was given, no written acknow- 
ledgment was given; but witnesses could prove the fact. 
J 


(48890.)—Legal.—A sum of money was left some 
years ago to be parted among a family. A. marries 
twice, und marries two sisters. He has no children by 
his first wife, but 11 by the second. After, A. dics, and 
also his last wife, leaving nine in family, and in process of 
tiine most of these also die before the money which is in 
Chancery is forthcoming. Now my question is this: 
Does the marringe of A. invalidate the children of B., the 
daughter cf A., trom participating in the share of money 
which would fall to her? Verhups Mr. Wetherficld can 
reply. — PENMAENMAWR., 


[49891.]— Preventing Hoofs and Horns from 
arping.—I shall feel obliged if any reader will tell 
me how hoofs and horns are prepared to prevent them 
from warping after being turned into buttons, and in 
what way the hocfs are cut open and flattened out? I 
turned a small button in the lathe out of a picce of hoof, 
and in two or three days after it got quite crooked. I 
think the buttou-makers must have a way of preparin 
a horn, and shall be obliged for any information.—W. 
. B. 


(48802.;—Oberving Seat and Lamp.—Will you 
allow ie to thank Mr. E. S. Beavan tor his obliging 
notice in letter 20780 of my inquiry ubout an observing- 
chair? I think his idea is good, but do not quite under- 
stand the phrase. In the straight part at the top. small 
round pegs are let in for the seat to rest on.“ Which is 
the “straight part at the top”? I have arranged my 
lumps, &c., upen a board just big en ugh to carry the 
lump at one end, and box of eycpieces at the other, with 
space between for map and list. I have inclused lamp in 
ten old cigar-box, the lid made ta slide up and down, so as 
to regulate degree of light, or shut it out altogether. Air 
is adrnitted by u slit at bottom, and hot air gues out by 
hole at top. I have used this fur a year or two, and find 
it very convenient. The lamnp-box is screwed to board by 
one screw, so as to allow of the lamp being turned to give 
light on different parts of a page if necessary. I fix this 
bourd, with all that it carries, upon the tripod of telescope. 
A light mctal collar round the pillar holds it firmly, and 
allows of its being easily turned to suit chunge of p sition 
of eycpicce. I have thus, table, book, lump, eyepieces, 
all at hand in front of me.—X. P. V. 


([48893.J—Mangle Rollers.—Would ary of your 
correspondents inform me how mangle-rollers are bored 
in the lathe, and the description of bit used ? They will 
Tor same as used fur the hundlcs, I: suppose.—D. 


(48894.J]—J igger Saw.—Could any one give me an 
outline fur the best way to rig up one of the above, suite 
able for sawing limmers, &c., and inform me if the in- 
formation is to be found in any back numbers? Any 


hints would be esteemcd.—V. D. Y. 


(48895.]—Partnership.—To Mr. WETIUZUTINI b.—I 
have a business which I have established and carried on 
for 14 years, and I now intend taking in a partner. He 
wet half the value of stock-in-trade, and will put 
equal share with me in the business. What portion of 
the profits ought I to derive from the same? If I had, 
say, two-thirds profits, should they diminish, and to what 
extent, in course of years IIS uinER. 


48896. — Voss Machine. — As I am making a Voss 
machine, uccording to Mr. Sprague’s description in last 
week's ** E. M.,“ I should be greatly oblyed if Mr. 
„prague would clear up the following queries for me :— 
About what distance should the glass discs stand awny 
from the ebonite driving-pulley on the spindle? What 
distance should the dis ing-balls be frum the plates ? 
Are the upright collecting combs on one continuous brass 
rod, or should the top portion be insulated from the lover 
one! Mr. Sprague describes the fixed plate as having 
the foils ag well as the papers at back of plate ; whereas 
others (including Angincering) mention the foils as being 
on the front, and the papers on the back. Is it of any 
consequence, aud if 80, Which would be the best? Would 
it not be better to have the fixed pairs of foils us near us 
possible to the revolving ones: J xv. H. Day. 


[4897 .]~Montgolfier Medals.—In the“ Scienti- 
tic News ” of Dec. 1, zou reported the anniversary of the 
Bros. Montgolfler, and mention that a medal was struck 
in commemoration. Now I have three medals, and each 
ouc is different on the back; but all have the heads of 
the two brothers on the face. Could uny of our readers 
give me any further information about them? Thein- 
scription on the face of each is— 


** Jose. et Etien. Montgoltier.” 
Pour avoir rendu l'air navigable.” 


The inscriptions on the back of cach are— 


No. 1. 
Que ne peut le genie.” 
Medaille frapp en vertu dune suscript. faite à Lyon par 
des soins dew, achet ccuier off. de monsieur irere du mwi.” 


No. 2. 
** Attonitus orbis terrarum. 
Itincre per acra teliciter tentat. 


Anno. MDCCLXXXIII. 


No. 3. 
“Experience du Champs de Mars 27 Aonst 1873 en vertu 
d'une souseription sous la direct. dun fuujus de St. Fond.“ 
—D. I. GOOUU Ax. 


48898.]—Bright's Disease. — May I ask Dr. 
Edmunds to give me a simple test for albuminuria er 
Bright's disease of kidneys? 1 have a good micruscupe, 
&e., suitable for examining urine, we. The urine is pule 
en climination, aud when cool deposita a peculiar whiti-h 
sediment. The urine then presents a watery pale colour 
above deposit, as if everything separated und fell to the 
bottom of bath. Tsutfer from puin un lett side, und es- 
pecially of my back; middle age: out-dour occupation 
iu c untry; appetite good. Joux Bione, 


I put a debtor into the County Court. Before the day of 
hearing, he offered to pay a certain sum monthly. Lac 
cepted his offer, and the agreement was sanctioned by the 
judge. The debtor paid according to bargain for two or 
three months, until le had got his house * changed to a 
fresh name,” when he discontinued his payments. I did 
not like to send him to prison, so he has been able to sct 
me at defiance hitherto; but I have heard that he has got 
his house in his own name again; so I wish to know if I 
can still seize his goods in default of payment, or shall I 
have to begin nl] over again, take out a fresh summons, 
&c., with prospect of same tactics being again put in 
opcration !—ENQUIRER. 


[48900.]—Disordered Liver.—Will Dr. Edmunds 
kindly give a few words of advice on the following dis- 
tresstul circumstances II am a young nian, 24 years of 
age, compelled tu lend a sedentary life in a not over-pure 
atmosphere. After meals (light or heavy) Iam ecized 
with an overpowering drowsiness, sometimes accompanied 
with acute pain between the shoulder-blades : working 
under the circumstances being very difficult; in fact, almost 
impossible. This, and other symptoms, lead me to eu 
pose that my kidneys and liver are in a disurdered condi- 
tion, and likely to get worse. What can I dv to get rid 
of this drowsiness FI have tried dinners of pomidge, 
made after Dr. Edmunds’ own heart ; but with no effect. 
I drink on an average a pint of table-beer per day, and 
emoke one ounce of tobacco per week. Are these two 
iteins the cause I- BETA. 


148001. — Ebonising.— Would any of our readers 
kindly tell me what wood the better class of black 
brackets, generally containing bevelled glass, are made 
of, and by what process the wood is blackened, or what, I 
believe, is termed ebonised f It is a nice black, which 
appears to be polished by friction.— C. B. 


[4802.]—North London Engines.— Will some 
reader kindly give a short account of the new six- 
coupled side-tanks, such as No. 80? They are of very 
unusual build in several respects.—W. B. P. 


(48903.J—L. & S. W. R. Engines.— Wanted the 
e dimensions and weight of the new ten-whecled 
ogie tanks, such as No. 415, 419. &c. Also can anyone 
give a few particulars of the curious old four coupled en- 
ines that work between Portsmouth and Southampton. 
ey have inside cylinders and outside frames. Wheels 
apparently 6ft. No numbers, only numes.— W. B. P. 


148001. —-Magneto-Electrie Machine.—I shall 
feel greatly obliged if sume reader of E.M.” will kindly 
give me instructions how to make a small magneto- 
electric machine for giving shocks. I have been trying to 
make one, but failed to get any current from it. Ihave 
looked through all the back numbers that I have, but 
cannot find what I want. How is the spindle for bobbins 
made? Is it all iron, or is some part of it brass! Must 
it be insulated from the iron that connects the cores of 
bobbins! How are the two ends of wire from bobbins 
connected to it, and how is the current taken from it to 
the two handles? In what position must the bobbins be 
when contact is broken! A short description will greatly 
oblige—J, T. M. 


[48905.]—Rewiring Grand Piano.—What gaug¢s 
should wires be for an old trichord grand piano ot 5} 
octaves, commencing on F (6ft. long) in bass and ending 
on C gai in treble?’ Maker: Broadwood and Sons. 
The old wires are missing. How many and which notes 
to each gauge of wire! F. Srzirox. 


(48906.)—Horsehair Pillows.—How can these be 
made or stuffed so as to avoid getting lumpy after a few 
weeks’ use? Mine, when new, were stuffed so full end 
tight that they were as hard as an old sofa squab. I to.. k 
out about half the contents, and then they got lumpy. Is 
there any remedy !—F. M. 


[9007 | a adicetor Diagrams.— Kindly state the 


reason of th curve in diagruia. The 
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engine is an air- compressor, and this dia is from the 
air cylinder. Diam, of cyl., 22in. ; length of stroke, Git. ; 
pressure of air in receiver, 57Ib.— J. T. BLACKETT. 


(4808. — Electric Thermometer. — At what 
height should this be set to net as frealarum? If I put 
a small box over it pierced with holes to protect it, wil 
its usefulness be impaivd? A rusty screw got into a cel 
of my Leclanché und discoloured the solution. Ihave 
put in new solution, but cannot get the red rust off 
pee pot surface. Will it interfere wilh working ?— 


489009.]— Ind entures.— An architect's pupil who has 
paid a g od premium has had no indentures drawn up, as 
the architect is willing to dispense with them. Ik the 
absence of the legal document likely to injure the future 
prospects and advancement of the pupil I- X. Y. Z. 


45010.) —Storm-Glass.—What is the principle ot 
action of the storin-glasses which contain crystalline 
matter in a sealed gluss tube! Does it not act Purely ty 
change in temperature? I do not sec how changea 
in umount of moisture or in atmosphierio pressure can 
affect it.—DPovur\. 


[48911.1—Self-Registering Thermometer. — 18 
there no means uf preventuny the liquid in these Splitt II 
into small picces? I have had more than one by a well- 
known maker, and they are constantly getting into this 
condition. J can sometimes make the liquid join, but it 
is sure to break again. If there is no reinely I cannot 
see how the thermometers can be used, us it must yilnete 
every readipg.—Diaerk Wace. 
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amount of iron contained in a sample of commercial 
binoxide of manganese ? and oblige—ARTIZAN. 

1489 27.]J TO Sigma.“ — I thank you very much 
for information concerning magnets, electric generators. 
re to further ask if it is best to use a large or 
ter surface on the shaft (of the discs carrying 

against, an 


entre.— Will any- 


4012. Hardening Lathe C 
have turned 


one kindly tell me how this is done? 
mine up several times, and, though hardened most care- 
fully, they always get slightly twisted out of truth. I 
suppose the ought to be tempered to a straw-colour. 
en soft find they are very apt to seize if not oiled 
frequently. An answer will greatly. oblige—Pvck. 
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ANSWERS TO CORRESPONDENTS. 
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„e All communications should be addressed to the EDITOR 
Exouisu MECHANIC, 81, Tavistock-street, Covent 
Garden, W.C. 


48913.) — Landlord and Tenant. — To Mr. | receive the current from ? To illustrate my meaning, HINTS TO CORRESPONDENTS. 
Seine My landlord by agreement should do all | supposing the metal pulley of my lathe was fixed on the 1. Write on one side of the paper only, and put draw- 
structural repairs to the house. Some slates were blown | revolving axle of dises to lead away current to collecting | ings for illustrations on separate piecea of paper. 2. Put 


off some six weeks ago. I told him of it the same day and 
he promised to see to it, but has not. The wet has come 
in and stained ceilings and wall-paper. I have written 
three times. The landlord does not refuse to put the 
alates on, but simply does nothing. Who should do the 
internal repairs, as they are entirely the result of his 
neglect ? Fan T refuse to pay the rent duc at 

until the roof is made watertight !—B. N. 


(49914. — Tea and Coffee after Meals.— 
Referring to Dr. Edmunds’ admirable remarks on Drinks 
I wish he would on a future occasion tell us why “a cu 
of tea or coffee directly after dinner is pecial bad.” 
am in the habit of indulging pretty regularly in an after- 
dinner (6.30 p.m.) cup of coffee without as far as I can ob- 
serve any ill effects. Ishould mention that I never drink 
anything over the mcal.—G. L. T. 


(49915.] — J ack-in-the-Box Gearing. — Would 
someone kindly give full description of the above, with a 
rough sketch of same, and oblige -M. M. I. Sc. S. 


48916.]— Buttons. Can any reader oblige by de- 
5 a machine for making iron legging buttons i—G. 


[48917.]—G. N.R. and L.and N.W.R. Locos.— 
Will ' Prometheus,” or some other correspondent, kindly 
give me the numbers and dimensions of the G.N. engines 
that still have their domes remaining on them (there ure 
only two or three, I think), und. also, the numbers and 
dimensions of the L. and N.W. engines '—Diomed, 
Baltic, Isis, Herald, Isabella, Odin, Bucephulus. and 
Archimedes, and oblige—A. MARRIOTT. 


(48918.]—Eyesight.— Will Dr. Edmunds tell me 
whether dry red-lead injures the eyes when it gets into 
them, and would it destroy the sight in time, as at my 
work I frequently get my eyes full of it when acd dae 
joints under boilers which I have to look up tot I have 
noticed a dimness coming over my eyes when reading 
lately during evenings, which I had not before. Is this 
the reason for it!—A Youse Fir TRR. 


48919. Fire Annihilators.— Will some correspond- 
ent instruet me how to construct a simple apparatus to dis- 
charge carbonic acid gas vapour on the principle of 
Phillips's unnihilator 1 I require it to be ready for in- 
stantancous use, where a hand-purnp or L’Extincteur 
would not be available.—Seanacu. ; 


[48920.|—Dog-Cart Brakes.—I notice a recent 
reply about dog-cart brakes from one who says, let the 
drum on the axle. As the axle does not revolve, how is 
the drum to be moved against the back part of a dog- 
cart not much above the level of the axle! In some carts 
it is lower, and, of course, would not pull down the back 
of a cart, but break the car if the axle revolved as a rail- 
way axle. Cannot some practical reader give reliable in- 
formation on this matter I- W. Lonia. 


48921.] — Street-Lamp Reflector. — By what 
means could a good ray of light be thrown a distance of 
one hundred yards from a gas-lamp, extending in two op- 

osite directions, at a moderate cost, the object being to 
ight up a dark road 1—8UBSCEIDER. 


(18922.]—Coloured Photographs.—Can any of 
your readers inform me what is the exact process to udopt 
in colouring photographs by means of paint laid on from 
the back? What wax or oil should be used to render 
them transparent? How, and at what heat, it should be 
applied, and what are the best paints to use ? Any prac- 
tical hints will be most useful.—BITITE. 


(49023.]—Congestion of Liver.—In June last, I 
had an acute attack of stomach irritation, with total 
stoppage of digestive action, &c., for several days. My 
liver, always sluggish, became congested. I recovered 
from the attack, excepting that my liver remained con- 
sted, and there is now constant tenderness within the 
ower ribs, and immediately beneath them. Having been 
under medical care for six months, and paid every atten- 
tion to dict and exercise without result, if Dr. Edmunds 
or any of your readers can give me any hints based upon 
experience of similar cases, I shall be very grateful ; as 
at my age (35) the prospect of becoming a contirmed in- 
valid and dyspeptic is an alarming one. A. W. D. 


48924.]J— Legal. To Mr. Wrnynrizib.— Will you 
please give me your opinion of the following -A. dies 
and leaves certain lands and property to his two 
daughters, B. and C., during their lives, and after death, 
to their children who live to attain the age of 21 years, or 
to their issue, if any ; but failing such children or issue, 
then to the other of the daughters or their issue. C. has 
one son in marri ; then her husband dies, and she 
marries her late husband's brother, and s other 
children by him. C.’s son with the first husband attains 
over 21 years, and then dies with ut issue, but leaves a 
will, giving tie property at tlie death of his mother to his 
sisters by the second husband of his mother. Then his 
mother, C., dics. The legal son never had possession. Is 
tbe second marriage legal! Arc the children by the 
second marriage sisters to the first son! Can the son will 

the property to the children by the second marriage as 
his sisters? The daughter B. 13 still living, and also B.’s 
children. To whom should the property belong ?—J. B. 


[48925.]— Heating Apparatus for Billiard- 
Room and Conservatory.—Will some of the con- 
tributors to the E. M.” be good enough to advise as to 
the best kind of heating apparatus (hot water), with 
approximate cost, for a billiard-room with conservatory 
attached ? The billiard-room would be about 24ft. x 18ft. 

x lift., and the conservatory 1Sft. x 10ft. x loft. 
There must be valves to regulate the supply of hot-water 
or to cut it off if required. The boiler will stand in an 
outhouse attached to the building.— Boll n. 


[ 48926.1—Analysis of Binoxide of Manganese. 
To Mu. A. H. Al. LENJ.— Will Mr. Allen kindly give as 
simple x way as possible of estimating, approximately, the 


lamp }— ELECTRA. 


489 28.] Astronom 
ent kindly furnish me wi 


{cal.—Would any correspond- 
th the following particulars, if 
they have been yet ascertained !—(1) The polar compres- 
sion of Murs and Venus. (2) The angles at which the 
equators of Mercury and Neptune are inclined to the 
planes of their orbits. (3) The time in which the axial 
revulution of Uranus and Neptune is performed. (4) The 
periods of the following binary stars :—y Cassiopeie ; 
B Cameli ; , Leonis ; E Bovtis; E Bovtis ; 1 Orionis ; 
¢ Herculis ; a Pisclum.—Amator STELLARUM. 


[usn29.] — Conductivity. — Should I materially 
diminish the resistance in the linc of telegraph circuit if 
I employ copper wire 18 instead of galvanised iron 14, 
and will it stand weather as well !—RecinaLp HANNEN. 


48930.]J - Rendering Wood Fireproof.— Can 
any of your readers give me particulars of any substance 
which, when dissulved in water, will render woud fire- 
proof! I have a factory where a good deal of oil is used, 
and the floors in time get almost saturated ; so that if u 
tire took place, the consequences would be most serious. 
My idea is to use such a solution instead of plain 
water whenever the floor is sprinkled for sweeping 
(and occasionally, at other times, it might have a con- 
siderable quantity poured upon it). The wood- 
work would thus become impreguated with the substance 
held in solution, and in time the woodwork would become 
almost non-combustible.—ALAXUFACTURER, 


48931.) —Chadwick's Oxygen Apparatus. 
bought a second-hand one of these lately, and I attempted 
a short time ago to give an exhibition with it, but it was 
a failure. It worked well enough at first, and filled the 
gus-holder nicely when the retort was cold and newly 
charged, but when the supply got done and I attempted 
to till the retort again, the esca out of the joint 
of the retort. I tried in ull the ways I could think, but 
gave it up in despair. I thought that the 2 parts of the 
retort were not a good fit, so I got a brass-tinisher to grind 
them properly gas-tight, which we both tried by blowing 
into was perfectly air-tight. I also got stronger rings 
to hold the top part down. I tried it agnin last week, but 
I was afraid to trust it this time, so Í had my bag filled 
in readiness if anything should go wrong. It just went 
the same way: worked well enough at first when the re- 
tort was cold, but when the supply was getting done and 
the retort had to be recharged it all escaped at the joint. 
Although this apparatus was a failure with me, perhaps 
with others it may be a success. Any informatidn on the 
working and using of such an apparatus, will be valued by 
an— EXHIBITOR. 


(48032..—-Renewing Lathe Collar.—I wish to 
renew a lathe collar fer mandrel. Will anyone who has 
tried the soft metal self-lubricating collars tell me whether 
they unswer, and any direction as to making and titing 
it? The journal is level, not coned, and lin. thick, an 
the collar would have to be in two parts ; otherwise the 
mandrel cannot be renewed. I suppose it is much less 
trouble to make the soft metal one than a new brass one 
would be if, when done, it would answer.— F. G. T 

48933. Photographic Quantities. How many 
grains to the ounce forms a saturated solution of (1) 
sulphate of iron, (2) protosulphate of tron, (3) neutra 
oxalate of potash? Are the two former nearly the same 
thing, or when (say) the sulphate appears in a forinula 
might the proto be substituted in default of deticiency of 
the sulphate, or vice versa !—J. S. 


[489084.])—Medical-Weak Eyes.—To Dr. En- 
MUNDs.— Will you kindly advise in the following case ?— 
My mother (40 years of age) has for the lust two months 
suifered from what we call a watery eyc—that is, the 
comer of the left eye being continually filled with water, 
and has to be constantly wiped, causing great incon- 
Bie I may add there is no inflammation whatever, 
—A. C. I. 


(48035,] Fan for Smith's Hearth.— Would Jack 
of All Trades or someone kindly help me? I cannot 
get sutticicnt blast as some of the wind comes out at the 
eye, Do you think it is throttled, or is the fault in the 
blade? The blades are straight; outside diameter of fan 
22in.; Min. wide; the eye Sin. ; blades Cin. square, driven by 
eteam-power and runs about 2,000 revolutions per minute. 
Any information would be thankfully received by 
BLACKSMITH. ; 


(42936.|—The Temple Organ.—Will one of the 
readers of the “E.M.” kindly forward scheme of this 
1 11 a rearranged by Forster and Andrews in 1878 !— 


[49937,]—-Star Magnitudes.—Will one of ours” 
kindly give necessary information how to estimate star 
magnitudes !—AnxX1luUs. 


18. 8.] — Harmonic Analysis.—Will someone 
tell me where I can tind a full account of harmonic 
analysis (mathematical) H. N. 


i49939.]—Stewarton Beehive.—Will someone 
kindly give me sketch of Stewarton beehive, and method 
of making same !-. 


(46940.|—Specula Working. To Mr. Wassert.— 
Will Mr. Wasscll kindly say whether it is practicable to 
give figures traced by the motion of a pencil tixed in the 
bar of his machine? It would show graphically what is 
oe effect of certain varieties of stroke !—Orvenic 

ITAL. 

(440iL]—White Background for Photos.—I 
have scen some portraits all white but the figure. Is the 
background white, or are they vignettes ? I have tried to 
vignette some, but they have a light shade round them.— 
Le Mauitoine, 
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and replics is meant for 
general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisemeuts in them- 
re. The Sixpenny Sale 
f obtaining such informa- 
avail themselves of it. 


&c., of letters to hand up 
13, and unacknowled 


e Attention is especially 


to Wednesday evening, Dec. 
elsewhere :— 


E. Winte.—Chance Bros. and Co.—C. 
Noble.—Lt.-Col. Fendall.—J. Place. 
G. F. B. Ault.—R. O'H.—Compositor.—Alfojoe.— F. 
Gallagher.—G. P.—Country.—E. G. T.—Mountaincer. 
W. Bodle.—An Anxious Working Man.—E. P. Liver- 
pool.—Captain.—Thomas Farrington.—A. A., B. S. P. 
R. C. L. -W. L.—A. B. C.— H. B.- W. Wright.—J. 
H. Gartrell.—Tyke.—D’Elgo.—A. Cowle Malley.— 
J. S. H.—J. C. L:—Walter Hurdie.—J. C. Ki Fred. 
Walker. 


Trooper. (Has he not already 
No. 793. We gave a list of recent buck numbers con- 
taining incubators on p. 284. Woollen rags pressed 
tightly. We should think a zin. wick too small; jin. 
might do.) —PETIrio Priscirn, (Any herbalist or 
druggist will supply you with the suitable remedy ; but 
you had better seek medical advice as to the faintness.) 
—Scorrt. ovens introduce replies of an advertising 
nn ture.) -W. H. Hounpswoutu. (Rather beyond us. 
Such matters are esoteric, and questions should be put 
direct to professors. Possibly the Editor of the Lancet 
may know of some paper on the subject, read at one of 
the medical societies.) — D. McMurtrit. (Stretch a 
sheet of linen on a board by means of tacks. Coat with 
strong size. Paste the paper well, and leave it to soak 
in; then apply another coat and lay it on the linen, 
working it down from the centre. If you want the map 
to fold up, cut it in pieces, and lay these, say, a SİX- 
teenth of an inch apart. 2. Is not the construction ex- 
plained in back volumes? 3. Has he not finished them! 
We expect he is too busy just at present.) — L. Groves. 
(They have been used for many years under the name of 
burt, carbonado, &c., for boring purposes. They are 
inserted in the steel crown of a boring tool. We do not 
remember the name of any particular company.)—F. 
SreLrox. (If you had referred to buck volumes you 
would have discovered that name and shape were of 
little use, What is wanted is the strength and condi- 
tion of the frames. So recently as p. 190 some infor- 
mation will be found. However, we insert the query. 
W. Moopy BI I. (A letter addressed to the City an 
Guilds College, Cowper-street, E. C., will rench them.) 
Caron. (You do not say for what purpose the 
“telegraph bars“ were —in what way did they 
utilise the heat of the tire? If merely an arrangement 
for conducting heat to surfaces, which can radiate it 
intoa room, there are many in existence, for which, 
consult catalogues of stove-makers. 2. You had much 
better leave it alone, except under competent medical 
advice.) J. R. Jackson. (Yes, Leroy’s non-conducting 
composition (see front page) will do just what you 
want.)—Musicus. (See p.97, Youcan make them any 
rize you think convenient. Yes.)—Icvornamus. (That 
is eleven days, if you count, and another day has been 
added since March, 1900, for just the same reason that 
last century needed eleven days deducted to bring the 
time back to old style. You will find it fully explained 
in most cyclopredias.)—A. (Read the tirst paragraph 
in Dr. Edmunds’ letter last week.—)—AN Orb BUB- 
ackipen. (It is a matter on which he would not advise 
without personal examination. )—GronGk CANJUHAM. (We 
do not see how you draw the gas and air into the cylin- 
der. Ifyou cannot refer to buck volumes, you should 
endeavour to get a look at an engine itself.) — T. H. 
Hau. ae see many instructions in back volumes. ) 
A. B. C. (Any optician could suit you with spectacles 
if you let him know at what distance from each eye ou 
can best read this column, and the distance at which it 
becomes undistinguishable.)—M. A. anr things 
have been recommended, but we believe the most etfec- 
tive are borax mixed with a little meal or bran ; flour, 
plaster of paris, and powdered sugar mixed respect- 
ively in proportion 1, 2, 1. Leuve these in little heaps 
about their haunts. All crevices should be filled up 
where possible with cement or plaster.)—Aqua PURA. 
(Several filters recently. See p. 530, last volume, and 
the index.) —CLEANLINESS. (Tue etfective remedy is to 
have it re-galvanised, but try_scrubbing with sand and 
then coat with limewash. When dry brush off.)— 
A.H.F. (The best plaster of Paris mixed with alum- 
water; or shellac dissolved in alcohol. The latter re- 
quires heat.)—W. H. Astros. (Very few care to take 
the responsibility of advising men to emigrate. You do 
not state age; but if you can do what you say, and mean 
to work, there are no doubt many openings. You can 
get an assisted passage to South Australia. Write to 
the Agents-General a the different Colonics, and sce 
pp. 121, 142.)—Jonn Jones. 8 5 best plan is to attend 
sume mining school, or, at least, procure a list of the 
examination questions. )— DAxiEL. Rowe, Jux. (We do not 
know any book that treats all the subjects you mention: 
but if you procure catalogues from Crosby Lockwood 


Pichardson.—J. 
—A. de Boe.— 


sent them? See p. 311, 
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and Co., Stationers’ Hall-court, E.C., and E.and F. N. 
Spon, Charing-cross, you will find several works that 
will suit you.] — FirrRRn. (If you have not scales you 
will have to work cach dimension out; but you will 
find metric measures in most pocket-books and 
almanacs, To take the case given, a metre is 39°37in. 
—say, 3ft. 3in. and jrd, and 6 centimetres is exactly 
Fix hundredths of that.)—A. T. S. (See a reply on p. 
256; but in back volumes you will find a great deal of 
information on hardening and tempering.)—A MACHIN- 
ist. (Without personal examination, all t can be 
raid is Wear elastic stockings.”)—AMATEUR. 
Pany sulphate of copper—bluestone—and water. 
nickel-plating, see No. 808.)—W. E. S. (If received, it 
was certainly noticed in some way. Wecannot pretend 
to recollect all the letters received. Cassells publish a 
guide to the Civil Service, and if you look through the 
indices you will find references to replies to jal ques- 
tions. You do not say what branch.)—Amucecore. 
(No useful advice can be given without a thorough exa- 
mination by a medical man.)—M.C. P. (If the spec- 
tacles are suited to your sight, wear them whenever you 
have occasion to use your eyes. 2. Try the effect of a 
little weak ammonia water and a clean rag.)—DANDIE 
DixnoNx r. (If small quantity only is wanted, try Ste- 
hens’ stains.)—A Corurr’s Boy, (If really by Dol- 
ond, most likely. Write for price to one of the opti- 
cians advertising in our columns. 2. What colour is 
wanted. You clean off the old lacquer with a little 
warm spirit, warming the article itself.) NRWARK. (On 
p. 81, last volume.) —-NEuO. (You will find a descrip- 
tion in “ Electric Illumination,“ published at the vttice 
of Lagineer ng.) —Duren Rotter. (We do not know of 
any others.)—W. Davis. (Dr. Edmunds will not, we 
are quite sure, undertake to give analyses of quack 
medicines. One of these days, pnan he will write us 
a paper on the subject, just to let readers know how, as 
a rule, they swallow unnccessarily gallons of rubbish 
for which they are charged about nine hundred per 
cent. profit. 2. Turn the lazy rascal out of doors. 3. 
Virgin cork is the best material. You can hardly fail to 
succeed with that.)—Vox. (Explained many volumes 
back. A moment’s consideration ought to show any 
one that no explanation is necded.)—Orvrire. (It is 
neither the paper nor its contents—mbbish, as they 
undoubtedly often are—that render cigarette-smoking 
harmful, but the greater facilities afforded for the pas- 
sage of nicotine into the mouth, and the constant com- 
munication of the tobacco with the lips and tongue. A 
medical contemporary recently went fully into the sub- 
ject, and we tully agree with its conclusions that 
cigarettes are more injurious than either pipes or 
ra. Other query next week.)—O. J. L. (We have 
all the blocks, and will reproduce them with ‘‘ Screw 


mania ” next week.)—Bow, Guipy Yoke. (In type.) 


CHESS. 
— — 


Arr, Communications for this department must be 
addressed to the Chess Editor, ut the office of the 
5 MECHANIC, 31. Tavistock-street, Covent-gurden, 


PROBLEM DCCCVII.—By D. Mackay. 
Nack. 
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White, 
White to play and inate in two moves. 


FROBLEM DCCCVILL.—By J. RAYNER. 
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White. 
White to play and mate in three moves. 
This problem gained the first prize for the best three- 
mover in the Lebanon Hcraid Tourney. 


7 Sol Uriox to 803 NOTES. 

i we | amai (a) Moves 12 to 16 are not in the best style, and give 
U es 52 (ch) : : a 51 5 B . White more attack with his P than he ought to have. 

: (a) 1. Rto Q sq (b) (+) If White checks at Q 8 and then at Q 4, Black in- 

l Q, and after the exchange would probably win. 
2. Q to Kt 8 (ch) ) 0 ee 
to Kt 6 (c Q-KB4 _ K B-Q B sq ao R takes R 
2. Q to B 2 (ch) 0 f. B takos Q mate e) 1830. takes R 51. R takes K 82. G takes G 
2. Q takes P (ch) Q takes Q mate 33. E takes Q and should win. 
Sol. vriox TO 804. Ee 
White. Black. 

A Py 1 2 ; 5 8 2 $ (a) NOTICES TO CORRESPONDENTS, 
3. BtoQ7 3. P takes Kt Connxor Bolution to 802 by W. T. Bayne. 
4. B to B 5 mate (a) 1. K takes Kt (b) Dicky Bax.—The second move in 796 should be Kt-Q 3. 
2. B to Kt4 2. K to B 7 Then if 2. Puke: Kt 3. Kt-K 4 mate; if 
3. B to K B 8 mate beast 


b) 1. oo ees i Ete EE: 
2. B to R 3, &e. e duke Kt or Kt tö KB KA 7 mate; if 


Game played in Excusen Mrcuaxie Correspondence | 2, , 3, P takes Kt mate. We are sorry sou 
Tourney between “Plevna”? and Mr. J. H. Blake. Kt takes Kt . 
Scotch Gambit.) have had so much trouble through the mistake. 
* Plevna ” (White). J. I. Blake (Black), 

1. 12505 an ; ier 
2. Kt-K B3 Z. Kt-Q B3 
3. P-Q 4 3. P takes P The Married Worhen’s Property Act.— 
4. B-QB4 4. B-B4 Mr. F. Wetherfield has written a handy book“ 
5 Reet 355 8 REE 2 N containing full explanations of the new Act 

. D CSALTA TENAN affecting the property of married women, with 
8 0 ich) A oe B special cups on the new relativa position: of 
9. Q Q 5 (ch) 9. K-Kt 2 usban „An 6 as regards property, cre TR, 
10. Q takes B 10. R-K sq and liabilities. The Acts of 1870, 1874, and 1882 
11. Castles 11, R takes P are given in their entirety, and after a couple of 
on rag 4 3 7 R introductory chapters Mr. Wetherfield goes through 

. SEF the new Act, clause by clause, adding explanatory 
155 aoa 13 13 85 notes and citing cases bearing upon the construc- 
16. Kt-R 3 16. B-Kt 5 (a) tion of the Statute. The book is issued at tho 
17. P-Q Kt 5 j 17. Kt-R 4 price of 1s., by W. Cate, Cursitor-strect, E.C. 

18. B takes P (ch 18. K-Kt sq . 
19. Q-Q B3 19. Q-Kt 4 
20. Q-K R3 20. Q R-K sq 

F 21. B5 3 ‘ 
a N Kt a eee Kt Every Workman connected with the Building 
1 KEK ay nines || ene a Miata e rede i RE CLL 
24. R-K 3 24. Q-B5 at 31, Tavistock -street, Covent. garden, London, N. C. . 
25. Q RK B sq 25. R-K 2 “THE BUILDING NEWS" is the Principal Journal, repre- 
26. P-K Kt 3 26. Q-K B2 senting Architects and Builders, and has the est circulation 
27. Q-K HR 4 27 R takes B of any Professional Journal in the kingdom. 

i 4 ; E Work hould insist ing “THE BUILDIN 
28. R takes R 28. B-Q 6 NEWN" every week at his Club or Concer House. He will 454 
29. RR sq 20. R-K 7 n of Tenders te Or Bee in it erry Ad tig shan tn 

„ a „n a f ze who ‘ly to 
5 . P (e) 0 E had. He le alee Te ina ited 19 18 t u Inten om. 

: : ch munication if he wants to know anything about his trade; to 
82. Q-Q 4 32. R-Q 8 (ch) write to the Editor if he has any suggestions to make, and to 
33. R takes R 33. Q takes R (ch) ad vertise in the paper when he wants work. 

34. K-Kt 2 34. B-B S (ch) The charge for Advertisement for Sit untlons {a One Rhilling 
85. K moves (Resigns.) 35. Q takes Q for Twenty Words, and Sixpence for every Light Words after. 


GRAND SPECIAL OFFER FOR CHRISTMAS. 


TO OUR READERS. 


Tne immense success which has followed our efforts to offer to our readers Special Parcels of Cutlery and Plate suit- 
able for their requirements at this senson of the year, and the great satisfaction they have always given to our 
Patrons, has induced us again to make up a number of these parcels of che ee Shetticid goods, any of which can be 
dispatched the sume day as we reccive the order. No more acceptable or desirable present cin be obtained than one 
of our useful Parcels of Cutlery or Plate, and as the demand is bound to be very great, we advise all our readers to 
secure one or more Parcels without delay. À : 

Do not miss this opportunity, as it may not occur again. 


OUR HALF-GUINEA CUTLERY PARCEL. 
Half-dozen strong riveted handle Table Knives, half-dozen ditto ditto Dessert Knives, half-dozen Table Forks, 
half-dozen Dessert Forks, 1 pair Carvers, and 1 Steel, all to match. : . 
The whole 27 pieces for 108. 6d., carriage paid. 


OUR GUINEA HOUSEHOLD PARCEL. 
IIalf-dozen superior quality Table Knives, half-dozen ditto ditto Dessert Knives, 1 pair superior Carvers and1 Table 
Steel to match, half-dozen genuine Nickel Silver Table Forks, half dozen ditto Dessert Forks; half-dozen ditto 
Eessert Spoons, 2 pairs ditto Table Spoons, half-dozen ditto Tea Spoons. 
The whole 43 pieces for 21s., carriage paid. 
OUR SPECIAL FIFTY SHILLING PARCEL. ; 
Half-dozen best white balanced handle Table Knives, half-dozen Dessert Knives to match, 1 peir superior Carvers, 
and 1 Table Steel to match ; half-dozen Electro Silver Plated Table Forks, halfalozen ditto Dessert Forks, half- 
dozen ditto Dessert Spoons, 2 pairs Table Spoons, half-dozen Tea Spoons, all to match. 
The whole 43 pieces for 560s., carriage paid. 
OUR UNIVERSAL 12s. 6d. PLATE PARCEL. 
Half-dozen genuine Nickel Silver Table Forks, half-dozen Dessert ditto, half-dozen Nickel Silver Dessert Spoons, 
half-dozen Nickel Silver Tea Spoons, 1 pair Salt Spoons, all to match. 
The whole 26 pieces for 128. 6d., carriage paid. . i 
The above parcel can also be had in very superior Electro Silver Plate, price 35s., carriage paid. 


OUR GRAND GUINEA PARCEL OF ELECTRO-PLATE. 
1 electro-plated Cruet Stand, with 4 Cnt Glass Bottles, 1 Glass Butter Cooler, with electro-plated Plate and Cover, 
1 electro-pluted Toast Rack, 1 ¢lectru-plated engraved Butter Knife, 1 elcetro-plated Pickle Fork, 1 elec tro-plated 
Sardine Fork, aud 1 eleetro-plated Jam Spoon. . 
The lot for 218., securely packed and carriage paid. 


OUR GUINEA CHRISTMAS PRESENT PARCEL. St 
1 electro-plated Tea and Coffee Service, comprising, Coffee Pot, Tea Pot, gilt lined Sugar Basin, and gilt lincd Cream 
Jug, handsome pattern, beautifully embossed. 
Price 218. the set, carriage paid. 

The above can also be had in the new can shape of very superior quality, plated on best metal, very handsome 

design, and beautifully engraved, price 308. the set, carriage paid. 
OUR TWO GUINEA CHRISTMAS PRESENT PARCEL. 
1 Onse beautifully lined with purple velvet and silk, containing 1 pair superior plated Fish Carvers, 1 Case lined as 
above, containing 2 pairs plated Nut Cracks, 1 Case lined as above, containing hilf-dozen electro-plited Napkin 
Rings, 1 Case lined as above, containing 1 dozen plated Tea Spoons, 1 Sugar Spoon, and 1 pair Sugar Tongs, 1 elec- 
tru-plated cngraved Butter Knife, 1 electro-plated Pickle Fork, 1 Sardine Fork, 1 plated Jam Spoou. 
The lot for 42s., securely packed and carriage paid. 

Any of the above goods may be had separate at proportionate prices. 

Initinls or Monogram engraved on any of the above goods at 4s. 6d. per dozen articles, 

All the above parcels are now ready, and can be despatched immediately on receipt vt order. 
P.O. orders payuble to 


DRALLIM and OLIVER, 


MANUFACTURERS, 
.. IND ON, E.C. 


18, IRONMONGER LANE, CHEAPSIDE 


Deo. 22, 1882. 
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HOME CHIPS.—V. 


Sammer-house Construction. 


the top, and we may as well use them un- 
sawn, so as to get good, firm posts to work 
upon. These fir posts are, however, very 
liable to rot at the bottom, unless well tarred 
where they are to be in contact with the 
soil. Oak can, of course, be substituted, 
butis very hard, though verydurable. It may 
be, consequently, of somewhat less diameter. 
Whatever is used, care must be taken to 
saw the posts off at top truly square; but, 
as probably all will not be let into the 
und to exactly the same depth, this 
sawing will take place subsequently. 

It is, however, easier to saw when the stuff 
is lying horizontally than when it is upright, 
and the saw itself has to be moved in a 
horizontal plane. Take, therefore, all 
possible care to keep them of one height, 
which is not so difficult if the ground is 
level, so that tolerably accurate measure- 
ment can be taken. A post is, of course, to 
be set up at each angle of the proposed 
hexagon or octagon. Be very careful, too, 
toseteach postaccurately true by plumb-line, 
or you will have much additional trouble 
subsequently. Now, there is some art 
in setting up posts to stand securely. 
The t secret is to ram the earth well 
round the bottom of it, and to use the stiffest 
of the earth at that part; ram every spade- 
ful thrown in, and by no means throw in a 
lot before ramming any of it. If the bottom 
and top are secure, the post is sure to stand 
well. Bits of brick and stones to fill up do 
best above the bottom layers, as they are 
not likely to make a solid mass. In some 
soils it is best to point and drive the posts, 
especially if of oak, which will stand this 
summary procceding; and this will save a 
lot of hard work in digging. But you will 
hardly drive posts of four to six inches 
diameter, and, therefore, if of fir of that 
size, dig you must. The next step will be to 
unite the posts by the top framework ; and 
for this use fir, sawn down lengthwise (unless 
you go in for sawn plank wood). The flat 
side of these pieces 1s to be upwards, and 
the ends are to meet accurately in the centre 
of the top of each post. The half-round 
surface which is to lie on the posts must be 
therefore levelled with the axe at that part, 
and then sawn off at the required angle so 
as to meet. See Fig. 22, where the arrows 
denote the angle in question. If, how- 
ever, you use sawn plank or quartering, 
or if the top of the posts does not 
allow sufficient bearing for these beams, cut 
them like Fig. 23, holding them together 
upon their respective posts. This will givea 
better bearing surface than the other. You 
will now have a framework like Fig. 21, and 
if the posts have been well rammed it ought 
to be pretty stiff without any ties or braces. 
If this is not the case, put diagonal braces, 
as shown by the dotted lines, fitting them 
nicely inside or between the posts, and taking 
care not to allow them to project to interfere 
with the boarding. For these may be used 
either fir, sawn once through, or sawn into 
quarters. The latter will generally be stiff 
enough. In order to fit without difficulty 
diagonals or rafters which have to be sloped 
off at a given angle, it is best to have a bit 
of flat zin. board about 3in. wide as a 
pattern. Try this again and again, and get 
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the slope or bevel correct, and use it asa 
pattern by which to cut all the rest. For 
this work a ter would use a hand-axe ; 
but if uncertain of your skill, a saw will 
have to be used instead. Of course, a half- 
lap joint like 23 must be sawn; but no 

enter would saw for a lap or splice like 
25 for an outdoor job such as we are con- 


J templating. In this, however, as in most 


cases, the amateur is sure to find that his 
want of skill necessitates increase of labour. 
Use for a job like this good new cut nails of 
3in. and 4in., according to necessity, and 
bore holes to give them a fair start. Old nails 
and odds and ends will not prove satisfactory; 
and if nang On stick to old-fashioned shell 
ue and gimlets. The twisted gimlets 

ill break. They are only fit for light work 
in deal. Large screw augers, again, with 
gimlet screw-points are, in my experience, 
poor tools. e thread of the screw gets 
filed up almost directly with the pee 
of wood, which convert the whole into a 
smooth, hard, conical point, having, of 
course, no penetrative power whatever. A 
good shell auger gets a hold and keeps it. 
I like the shank with a ring instead of a 
pointed tang, as in this case the handle can- 
not get split, which so often happens when 
the tang goes into it. One tough handle of 
ash, slightly conical, will also answer for 


3 8. 27. 


two or three of the augers made with rings. 
I suppose, indeed, theyare so intended to 
be used, as a set will take but little room if 
the handle» can be removed. As to nails, 
they are sold by the pound, at one price; 
only, of course, a pound of big nails ma 
mean half a dozen, and a pound of sma 
ones several dozen. An assorted lot, say 
10lb. of all sizes, is best. The nail-box 
should have, say, two divisions, making 
three separate compartments, one for spikes 
of din. and 3in., one for 2in.,and one for the 
smaller sizes, and it should have a stout 
leather strap nailed on each side (i.e., one 
end of it on each side) to form a handle. 
Also have a tool-basket for out-door 
work, or the loss of tools will be the rule, 
and not the exception. 

I must now go back again to the build- 
ing; but digressions are sure to occur in a 
paper of this kind, because so manyscattered 
ideas crop up one after the other, demand- 
ing notice as they severally occur. The next 
process will be setting up the roof. Out- 
side, if it is thatched, it will be circular, 
although inside the rafters will be set on in 
an octagon, meeting in a centre-post at the 
peak. Now, there is more than one way to 
manage this roof; but I think the easiest 
and best is to set up a centre-post in the 
middle of the floor, build the rafters up to 
it, and then saw it off, unless you prefer to 


leave it wholly standing, to form a central 
support for the table. If the table is to be 


a fixture, the post will not be in the way; 


but there is no difficulty in getting rid of it 
when once the roof is built up. For a house 
8ft. across, the rafters must be 6ft. long at 
least, to get a sufficient pitch for thatch, so 
as to carry off the rain quickly. If the pitch 
is low, making the roof too flat, it is sure to 
leak in a heavy rain. Slates or tiles allow 
of a flatter roof, but neither is so suitable 
for our present purpose as thatch, or prefer- 
ably reeds, if they are to be had; they are 
very durable, and look far better than straw, 
but they need to be put on by someone used 
to the work—a straw thatcher gene- 
rally fails to put reeds on properly, 
although he attempt it, because 
unwilling to confess his incapacity. 

In addition to the length required in the 
rafters from peak to wall-plate, they have 
to extend a foot beyond the latter to form 
eaves to carry the drip well away from the 
boarding, so that if 6ft. suffices above, 
another foot should be added belew the 
wall-plate—i.e., the horizontal timbers 
which rest on the wallsof a house to carry 
the lower end of the rafters, or, as here, the 

ieces laid on the top of the several posts 
or the same 1 For these rafters 
quartered fir will do, or small round stuff or 


FEI G. SI 
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poles sawn once lengthwise. No great 
strength is required, because of the steep 
pitch, and because they are so near together 
except at their lowest ends. Although 
using a round post to form a central abut- 
ment to all the rafters, in common, to which 
they can be nailed, I should, in practice, 
just flatten slightly each face 1 which 
the bevelled ends of the aforesaid rafters rest, 
giving six or eight sides to the end of the 
post at this place. The rafters will bed down 
more neatly, and get a better hold when nailed 
on. Begin by fixing two opposite ones, and 
then the two that are nearly at right ra fe 
to these (in an octagon house they will be 
actually at right angles), and thin the ends 
of the rafters a little to flatten them, if 
necessary, in order to get room for the six 
or eight, which are thus made to meet 
at the summit of a cone. i 
shows a rt of the 
built, C D being the main upright posts ; 
AB two of the wall-plates or horizontal 
timbers; EF a pair of rafters raga Si 
their upper ends, the centre post G. I have 
dotted this below to show where it will be 
cut off, and on to the end there can be an 
ornamental pendant subsequently attached, 
such as H. A similar one, reversed and 
longer, to allow of the thickness of the 
thatch, can be placed on the top to hold a 
weathercock, if desired. These must be 
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turned. Ifthe top one isto be added, I 
should not bring the rafters nearer to the 
end of the middle post than 9in., which the 
thatch will about cover and conceal. A 
thatcher will, instead of this external orna- 
ment, form one of the thatch itself, if told 
to do so; but some finish of the kind is 
advisable, or a zinc conical cap fitted on 
and painted, which will make a good pro- 
tection against the weather. This is a 
matter of taste, however. Now that we 
have got thus far, it will be seen that by 
asing, at first, a fixed post, the work of 
5 rafters is much simplified, and 
can be done single-handed, whereas it is 
very difficult to work with a short separate 
‘bit of post, although it is quite possible to 
doso. There will be no great difficulty in 
sawing it off afterwards, as it is held at 
both ends steadily until the saw is fairly 
through it. Of course you need not 
ram it or let it in deeply, as you have 
to do with the other posts, unless 
you mean to leave it permanently. 
Tho framework of a good substantial 
summer-house will thus be finished, with 
the exception of the battens, which are to 
be nailed from rafter to rafter to carry 
the thatch, und which may be put on 
about a foot apart, not wider. It does not 
matter much what these are; only they will 
be visible from the inside by those who like 
to crane their necks for the purpose of in- 
‘specting them. The lighter ends of poles, 
or split stuff like hurdlc-rails, will do well 
enough for the greater number: You should 
put the stoutest below, because they will be 
shorter and shorter as they get nearer the 
summit. Remember the ends need not be 
fitted together in any way, as these cross 
battens may be nailed one above another like 
Fig. 27. The first layer of straw or reed is 
laid on these and sewn or tied on with tarred 
twine, and on the foundation thus laid sub- 
sequent layers are attached with what are 
called, I belicve, ‘‘ spits,’ which resemble 
hairpins suitable for Mrs. Blunderbore. 
They are made of rods of split hazel, about 
2ft. long, the section being triangular, and 
are sold in bundles as straight sticks pointed 
at both ends. The thatcher, with a peculiar 
dexterous wrench, twists and bends them in 
the middle, the twist preventing breakage ; 
and I may add that an amateur is pretty 
sure to fail in this work, which needs practice 
and strength of wrist for its accomplish- 
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appliances are shown in the court, and by 
means of vacuum tubes and other apparatus 
in motion, the company have produced an 
attractive exhibit. Returning to the gas- 
lighting section, near the Pompeian Houso, 
will be found a 9ft. buoy, with the ap- 
ping for using Pintsch’s gas. This buoy 
as a lantern and dioptric lens, and, when 
fully charged to a pressure of about 9olb. 
per square inch, holds enough gas to last 
for three months continuously. A number 
cf these buoys are employed off some of the 
principal harbours in this country, and are 
found to give great satisfaction, not only to 
the harbour board, but also to mariners. 
Close byis a portion of a first-class railway- 
carriage, showing the application of Pintsch's 
system to the lighting of trains. The 
gas is compressed in a cylinder placed 
beneath the framing, and sufficient is 
carried to last for thirty-six hours, the cost 
being stated to be less than half that of the 
usual oil-lamp. Alongside of this exhibit 
the Portable Gas Apparatus Company show 
the application of their gas (made from 
oline), to the lighting of railway-carriago 
8 and also the working effect of Clark’s 
high-pressure governor. In this apparatus 
the gasoline is not merely used to saturate 
air with a hydrocarbon, but is subjected to 
destructive distillation and, mixed with warm 
air, forms a permanent gas of high illu- 
minating power.” Gas-engines are shown 
by Crossley Brothers (Limited), and by the 
Turner Gas Engine Company, while ‘‘ac- 
cessories in great variety are exhibited at 
the various stalls. By accessories we 
include those relating to the branches 
of heating, cooking, and lighting. We 
have not space merely to enumerate the 
various devices exhibited in the shape of 
cooking and heating appliances; but we shall 
take an opportunity of describing any really 
useful novelties at some future time, when 
the exhibition is more complete. In the 
West Corridor, Deane and Co. have a col- 
lection of Mr. Fletcher’s devices, comprising 
heating stoves and gas and petroleum fur- 


to convey away the greater 1 of the pro- 
ducts of combustion, but drawing the 
flame downwards the gas aad air are highly 
heated before reaching the point of combus- 
tion. A comparison of the three exhibits is 
not easily made byviewing them in the nave, 
but the effect of the Siemens’ regenerative 
burner will, when the arrangements are 
a be well seen in the Concert-Room. 
The larger sizes burn from 85 to 90 cubic 
feet per hour, giving about 600 candles, 
while the smaller consume 55 cubic feet and 

ive 330-candle light. Under the best con- 

ition the regenerative gas-burner gives a 
light of 7 candles per cubic foot—a very high 
result indeed. Strode and Co. have a fine 
exhibit in each division, and deserve special 
mention for being ready on the opening 
night. Near the centre transept in the 
north nave they have a stand showing the 
Swan incandescent lamp in a variety of 
ornamental forms, while overhead are several 
McKenzie arc-lights. Looking southward 
from the middle of the north nave, the con- 
trast between the electric arc and gas is well 
marked; the latter being decidedly yellow 
and warm, although burning in the most 
improved, and unquestionably the best, 
burners to be found. At the various stands 
in the south nave may be found burners of 
all kinds—some professing to give a con- 
siderable economy; others claiming notice 
from the fact that they are so arranged as 
to help in ventilating the apartment in 
which they are used. Of the improved 
systems of incandescent gas-lighting there 
are two, but neither were on view at the 
time of our visit. M. Vietor Poff will, how- 
ever, light the French court with a mixture 
of gas and compressed air, said to be over- 
heated up to 1,200 degrees,” which renders 
a gauze of platinum incandescent. This 
system is presumably similar to that of M. 
Clamond, which we illustrated and described 
on p. 514, last volume, and which will be 
shown in the Chinese Court. The best ex- 
hibit in the gas section is that of the Albo- 
Carbon Light Company, who have taken 
possession of the Pompeian House, and fitted | naces, cooking appliances, and all sorts of 
it up with a billiard-table, a dining-table, useful apparatus for the laboratory, the 
and sundry other domestic appliances, wall | kitchen, and the house. His asbestos gas- 
and pendant lamps and guseliers. The hang- | stoves undoubtedly take the first place, for 
ing lamps, each containing from six to eight | they have all the appearance of a ‘‘ cheer- 
burners, give a very white light (for gas), ful ” coal fire, and give out an intense heat. 
and the gencral effect leaves nothing to be | Amongst other gas-stoves exhibited may be 
desired. We described the principle of this | mentioned those with a fireclay back and a 
invention in Vol. XXVIII., p. 86; but since | cast-iron grating in front, on which platinum 
then the arrangements have been consider- wires are arranged. The fireclay and the 
ably modified, and the solid hydrocarbon | cast-iron -become hot, and radiate the heat, 
(naphthaline) is now added to ordinary coal- | while the thin platinum wires becoming 
gas just before it reaches the point of igni- | incandescent impart liveliness to the 
tion. The result is, that the gas is enriched | fire; but they are not to be compared with 
with a large proportion of a light-giving Fletcher's for a fire which has all the 
matcrial, and the flame is rendered white | ‘‘ cheerfulness’? so much desired without 
and brilliant. Visitors to the exhibition will | the smoke, dust, and dirt of coals. The 
certainly make a note of tho system adopted | Hygienic Heating and Lighting Company 
in the Pompeian House; and when they|exhibit specimens of Clark’s Syphon gas- 
have done that, they should go to the other | stoves, giving ‘‘ both light and heat while 
end of the building, and seo the effect pro- | condensing injurious vapours by a special 
duced by the Duplex Electric Light, Power, | patented internal arrangement.” In ap- 
and Storage Company in the Roman Court, | pearance these stoves resemble three pipes 
where they have titted up a drawing-room | connected at top and bottom, the centre one 
and a kitchen with incandescent lamps, containing the lamp or burner as the case 
and promise a display of cooking by means | may be. It is not quite clear why they are 
of electricity. The incandescent lamps] made with both lamps and burncrs—unless 
exhibited by this company have two loops | under some conditions the light is con- 
(hence the name of duplex, we suppose) ; but, | sidered a disadvantage,—as it is quite clear 
considering that the number of wires is|they give the same amount of heat in 
thereby doubled, the advantage is doubtful, | any circumstances. There are not a few 
especially as tho light given is no more for appliances in this gas exhibition which must 
two carbon fibres than can be obtained with | be condemned, on sanitary grounds, unless 
one. Tho company also exhibit a hand they are placed bencath a flue, or in some 
dynamo, to be driven from a large fly- situation where the products of combustion 
wheel, with a few small incandescent lamps | are taken out of the air breathed by human 
attached just above the dynamo. Just what | lungs. Some persons appear to think that 
is sought to be proved by this exhibit, it is|if a gas-flame is blue, and no smoke is 
impossible to say; but it will be useful as | visible, that it may be safely used in any 
demonstrating the fact that the energy] position; but even assuming the gas 
which can be exerted through a man’s arm to be perfectly pure, carbonic acid must 
is capable, by suitable means, of being con- be produced, and if some arrangement 
verted into light. A number of electrical|for ‘‘ condensing ° or absorbing is not 


THE GAS AND ELECTRIC EXHIBI- 
TION AT THE CRYSTAL PALACE. 

LTHOUGH the “international electric 
and gas exhibition“ was opened at the 
Crystal Palace last week, it is not yet com- 
plete, the clectric exhibitors being notable 
chiefly for their absence. The official title 
places cledtrie“ before“ gas“; but it is 
clear that, so far as variety of exhibits is 
concerned, the gusmen will take the lead, 
though there will eventually be some novel- 
tics in electric lighting which will attract 
much attention. The north nave with its 
courts and the annexe is appropriated to 
the electricians, while the gas appliances are 
shown in the south nave, its courts, and the 
west corridor. At the time of our visit the 
south nave was illuminated by Sugg and 
Co., Bray and Co., and the Siemens Patent 
Gas Light Co., with hanging lamps of about 
600 candle-power each, of the different pat- 
terns adopted by the firms, while one of 
Sugg's 1,000 candle- burners on the argand 
principle was hung in the centre line. The 
Siemens lamps are shown in some variety 
and power, but the principle is that de- 
scribed on p. 532, Vol. XXXII., and by Dr. 
C. W. Sicmens (sce p. 373, Vol. XX XIII), 
the flame being drawn down over a ring of 
porcelain into a pipe connecting with a 
chimney. The lamp is thus not only made 
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adopted, it ought to be taken away by means 
of a flue. Amongst other notable exhibits 
connected with gas, we may specially men- 
tion a beautifully made patent Beale gas ex- 
hauster, constructed by Bryan, Donkin and 
Co., the formation of which is shown by 
a model. The one engine drives two ex- 
hausters coupled direct, the screwdown 
valves bein Polted to the exhausters, and 
all combined on one bed- plate. H. Grecne 
and Co. exhibit at their stand a patent 
hydrostatic gas governor, which’ ‘‘ cannot 
get out of order by wear,“ and a hydro-in- 
cubator, which works at a cost of one penny 
per week with 90 eggs. This has a small 
boiler by the side of the case, and a toler- 
ably large reservoir for the water over the 
eggs. Judging by appearances, it is as 
simple a device as can be imagined for an 
incubator, and we shall probably have some- 
thing more to say about it. 

Although the arrangements for the electric 

lighting are in a backward state, there are 
several stands already occupied, and the 
majority will be completed by Christmas. 
Strode and Co. show McKenzie’s arrange- 
ment for lighting gas jets at a distance by 
means ofa spark between platinum points— 
a bichromate battery with lifting plates and 
an induction coil being the necessary appli- 
ances; H. and E. J. Dale have a large 
assortment of electrical appliances, and many 
other stalls are remanets from the previous 
exhibition—for instance, the working model 
of the Sykes’ electric lock and block system. 
The Electric Light Carbon Co. show carbon 
rods coated with copper, wired through the 
centre or cored with metallic composition 
for better conductivity, and hollow for re- 
ceiving colouring or other matter. The 
Electric Lighting Supply and Fitting 
Co. show Hedge's switches and re- 
liable ” cut-out, adjustable to melt with 
any desired current. Amongst these is 
a switch used with the Crompton 10,000 
candle arc lamp at the last exhibition, look- 
ing but little the worse for the wear. The 
Electrical Trading Company exhibit several 
of the inventions of Mr. C. V. Boys, in the 
shape of measuring instruments (one of 
which we described on p. 323, Vol. XX XIV.), 
and samples of the Berthoud-Borel cables 
which we recently noticed. Amongst methods 
for laying cables underground, Meyer’s 
patent permanent way will attract atten- 
tion. In this system the cables are laid 
between tiles which shut down upon one 
another with suitable tongues and grooves, 
the interspace being filled up with asphalte 
or pitch. The cables can thus be packed 
tier upon tier, and while thoroughly pro- 
tected from wet are not very difficult to get 
at. Doulton and Co, also show specially 
devised preservation pipes” of earthen- 
ware with ground joints raised upon chairs, 
The joints are held in place by wedges 
driven in between the flanges on the pipes 
and the cheeks on the chairs, the sealing 
being made with cement. The Alhambra 
Court, a favourite spot, will be illuminated 
by Werderman semi-incandescent lamps 
and Lea arc lights, which are said to be of 
a new . Ferranti, Thompson, and Ince 
will light the Handel orchestra and the 
Italian Court, the former with a 300 ampère 
arc light and the latter with 300 20-candle 
incandescent lamps—the machines being 
placed on the ground-floor. Gerard and Co. 
will have some of the lamps in the nave, and 
a few other exhibitors will show the electric 
light, while there will be a fairly complete dis- 
play of electric apparatus and materials gene- 
rally; but it seems clear that the gas section 
will be the most interesting portion of the 
exhibition. Probably with the new year 
tho arrangements will be fairly conc lets. 
but at present there are no signs of some of 
the electricians. Visitors, however, will find 
plenty to occupy their attention in the gas 
section, which is alone worth a journey to 
the Palace. 


THE ACHROMATIC OBJECT- 
GLASS.— III. 
By W. Brapsvry. 


(Continued from page 290.) 


INCE the condition of achromatism does not 
preclude a slight variation in the consti- 
tution of the residual spectrum, we must next 
inquire whether any other influence can be 
brought to bear upon this focal imperfection, by 
which .the colour shall bo wholly or partly 
destroyed. We have seen that the primary 
cause of this incomplete union is the irrationality 
of the spectrum, or the inequality with which 
the colours are dispersed by different media. To 
remove it by a radical change in the consti- 
tution of the glass, is not at present possible ; for 
we require a crown of less—ora flint of greater 
—action on the interior rays, without corre- 
spondingly altering the extreme lincs. The 
composition of a medium of this character has 
not yet been discovered. 

But if the requisite change in the inherent 
action of a substance is not attainable, cannot the 
shape of its surfaces be so disposed, that its ulti- 
mate effect shall, to a certain extent, agree with 
what is required? A certain length of spectrum 
has to be poe and we are not confined to 
one way of doing it. Its extent depends on the 


obliquity with which the rays leave the second 


emergent surface; and our object must be to 
inquire whether any modification in the internal 
relation of the coloured spaces is caused by the 
pre- emergont refraction. 

In a series of articles published in this journal 
some time ago, I gave an account of Brewster's 
% Researches on the Irrationality of the Spec- 
trum.“ He has shown that a slight variation in 
the allotment of the colorific intervals, is found 
in differently produced spectra of equal length. 
In a primary sense, equal spectra, from the same 
kind of glass, must always proceed from rays 
leaving the second surface under the same angles. 
But the rays are dispersed before they reach 
the emergent surface; and this interior disper- 
sion must have some effect upon the exterior 
spectrum. To emerge at the same angle from a 
large or small angled prism, the first incident 
ray must enter the first surface under widely- 
differing obliquities, and consequently tho in- 
ternal dispersion will vary accordingly. Now 
what is the essential difference, besides their un- 
equal extent, between a spectrum produced by a 
low angle of incidence, and one formed by a ray 
of great obliquity ? 

We estimate the dispersion of a ray by the 
angular extent to which it is separated. 
The refractive index of a colour is a con- 
stant quantity; thercfore the angles, of whose 
sines it is the ratio, cannot increase by cqual 
differences. When angles are very small, we 
take their differences as corresponding to the 
differences of their sines; but when they are 
large this proportion is not applicable. Conse- 

uently we may infer that, with different 
eviations of the mean ray, some of the colours 
will be more expanded than others. 

Referring to the table, which shows the effect 
of irrationality when C and G are united, it will 
be observed that the E ray, or green index, is 
the middle of the residual colours, so that we 
may refer the requisite alteration of the colorific 
spaces to this ray alone. If a crown lens acts less 
energotically on this ray, the places of the others 
will also be reduced; and if one line can be made 
coincident, the others will be very nearly so. 
This green colour seemsto be the most obtrusive. 
Mr. Wenhan, in treating of the achromatism of 
the microscope, says, with reference to the test by 
mercury globule :— 

„On placing the globule, either in or out of 
focus, the luminous point expands into a ring. 
If the object-glass is «szdercorrected for colour, 
the bright ring appears within the focus, the 
outer margin is red, and the inner circle green. 
If the lens is overcorrected, the bright ring appears 
without the focus, with the colours in the same 
order as before. When this is corrected, as far as 
practicable, a pale green colour only is percepti- 
ble beyond the focus. This arises from the 
sccondary spectrum, or relative distanco in the 
width of the prismatic colour-spaces of the crown 
and flint; and seems to be a variable condition, 
according to the composition of the glass em- 
ployed. 

y considering this green ray as a variable 
line, showing the contraction of the lower half 
and the expansion of the upper half of the spec- 
trum, or vice versá, Brewster found that the 


effect of various refractions could be expressed in 
the following manner :— 

1. When a ray passes from a rare to a dense 
modium the lowor half is expanded ; but if it 
passcs in the contrary direction the lower half is 
contracted, by increasing the angle of incidence. 
The greater dispersion occurring in the second 
case, the whole effect of a prism is to contract 
the red and green part, under an increusing ob- 
liquity of the incident ray. 

2. Consequently, whon refraction takes placo 
from a dense to a rare medium, in a spectrum 
formed by a high refractive power, red ard green 
will be less contracted than in an equal spoctrum 
produced by a great refractive angle of a sub- 
stance with a low refractive powcr. 

Brewstor found that these theoretical dedue- 
tions were confirmed by experiment: for by in- 
clining a small prism, in order to achromatise a 
large one of the same glass; thero remaincd an 
outstanding green colour, similar in character, 
but opposite in position, to that produced from 
two different glasses. And on trial with flint 
and crown-glass prisms, it was found possible to 
correct, and even over-correct, the secondary 


colour, an opposing colorific change 
due to the variable obliquity of the in- 
cident ray. With a crown-gliss prism, angle 


41 11˙, and a flint of angle 50’ 28’, the outstand- 
ing green fringe had the same position as in an 
ordinary achromatic combination —viz., towards 
the vertex of the flint, thus showing that it had 
the least action on green light. With the same 
crown prism and a flint of much greater angle, 
66°, the position of the fringe was reversed. 
Here the increased flint dispersion needs a greater 
inclination of the crown prism, which contracts 
the green so much that the secondary spectrum 
is overcorrected, and the preponderance is ob-- 
tained by tertiary colour. This at once leads to 
the conclusion that with certain prismatic angles 
the two opposing effects will exactly balance. 
On trial being made with flint angle 62° in 
combination with the same crown prism, 
achromatism was perfect. 

Several important conclusions may be drawn 
from Brewster's investigations. First, it ap- 

ears that the form of a lens, as well as its focal 
ength, has considerable influence on its disper- 
sion; and, secondly, that by increasing the 
convexity of the inner convex, or diminishing 
the concavity of the inner concavo, the secondary 
colour may be reduced. But the chicf inferenco 
is:—the rays should leave the lower refractive 
medium at a less angle than that with which 
they enter the denser medium. Or, applied to 
lenscs, the inner convex curve should be of 
shorter radius than the adjacent concave. So 
that it appears the condition of marginal contact, 
however convenient it may be in practice, is not 
the best arrangement for securing perfect achro- 
matism. 

Theory indicates that the interior curves of @ 
combination have the greatest influence upon the 
final correction for colour. The aim must be to 
cause the ray to leave the lens in the same state, 
as near as possible, in which it ontercd ; and this 
does not seem attainable, if a large amount of re- 
fraction is left to the back surface. Probably 
a slight corrective influence may be usefully 
exercised by it; but the chief part of tho 
work must bo accomplished within the 
lens. To quote the words of Mr. Wen- 
ham, which are as applicable in this case 
as they are to the microscope :—‘‘ Achromatism 
in the microscope object-glass, like that of other 
perfectly-corrected optical combinations, must be 
the reunion of the rays of the spectrum, close to 
the final emergent surface of the system.” And 
so must it be with the telescope; correction for 
colour cannot be far removed from the centro of 
the combination. 

These considerations relate to the general 
structure of tho object-glass; but the influence 
which may be obtained from tho procedure 
adopted to remove spherical error should not he 
neglected. The sphericity of the lens induces 
a species of chromatism very similar to 
general spherical aberration. To quote again 
from the same eminent authority :—‘‘ Correc- 
tion for sphorical aberration is intimately related 
to that of colour; a single lens, when finally 
achromatised, being also nearly free from 
spherical error. A spherical surface causes a 
similar aberration for each of the different 
colours; it can be figured absolutely correct for 
one colour only, though the correction of the 
rest will be partly obtained at the same time. 
Hence, thero will be some variability in the 
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amount of spherical chromatism, according to 
the ray for which the surface happens to be 
most agreeably fashioned. 

Although it is imposible to distinguish, by 
mechanical means, which of two surfaces is the 
most suitable for truly refracting a ray of a given 
index, yet it is evident that for spherical chro- 
matism, one or both surfaces of a lens may be 
under or over-correct without appreciably affect- 
ing its general freedom from aberration. This, 
of course, can not be visibly shown, for it is 
scarcely appreciable in comparison with the 
general prismatic dispersion, but it exists, never- 
theless; and when the chief chromatism is 
corrected by a suitable proportion of foci, small 
matters become important in securing a final 
balance of error. In a parabolic mirror, there is 
one detinite value for the aberration, for the ray 
is unchanged in transmission; but in refraction, 
there is a definite aberration value for each of 
the different indices. The curves which will 
5 errors must evidently be of the 
same ily, but varying in magnitude. Thus, 
for parallel rays falling on a convex surface, the 
combination curves are ellipsos, having the vertex 
and back focus alike, but varying in their con- 
vexity. If a curve be so fashioned as to cut 
through some are all of these, there will be a 
minute difference in the focal error, consistent 
with equally distinct focal points. 

Although it is not ible to gauge the cor- 
rectnoss of a curve, for any specified colorific 
refraction, yet its effect should be readily dis- 
cornible in a nearly correct combination. Bear- 
ing in mind the surplus dispersion which is 
inseparable from crown refraction; it would 
seum to indicate that both the curves, and 
especially the second one, should be worked to 
destroy the colour as much as possible, even at 
tho risk of incurring a slight addition to the 
minimum aberration attainable. As to the flint 
lens, I believe a very great power in final 
chromatic correction may bo developed by a suit- 
able curve to its inner surface. General con- 
siderations show that its concavity should be 
reduced as much as possible, due regard being 
had to other conditions; so that it is probable 
that in removing it from sphericity, a graduated 
depression from centre to circumference must 
underlie any particular curvature that may be 
assigned to it. Alterations of this character, 
although they do not admit of more than a 
gencral indication, must form the basis of any 
process for destroying the residual spectrum by 
counteraction among the various curves. 

Erratum IN Section XII.—Two diagrams 
wore inserted in Prof. Young’s paper which have 
no connection with it. They should have been 
reserved for a succeeding section. 


(To be continued.) 


SAFETY-VALVES. 


N the 30th October, 1878, an accident 
occurred at the Union Workhouse, Maccles- 
field, by which three persons lost their lives, and 
the master of the houso was also very near falling 
a victim. The occurrence which led to this 
fatality was a very ordinary and a very simple 
one. Indeed, had it taken place in most boiler 
houses, it would in all probability have excited 
no alarm, or even surprise, and would never have 
been heard of by the outside public. The fatality 
wis due to nothing more or less than the 
blowing off of a safcty-valve, something which 
occurs almost every day with a great number of 
boilers. As in this particular instance, however, 
loss of life resulted, an inquest had to be held, 
and public attention was thus drawn to it. 

The valvo was of the kind known as Holt 
Lloyd's Patent, respecting which, without going 
here into any detailed description of the valve, 
it will be sufficient for our present purpose to say 
that it is capable of blowing off a large quantity 
of steam in a very short time, the makers claim- 
ing for it that it has the largest possible outlet 
for the discharge of steam, with the least opposing 
weight.” Ontheoccasion in question it proved to be 
the reverse of a ‘safety ’’ valve, though that was 
probably no fault of the valve; the quantity of 
sterm suddenly set free was so great, and tho 
space within the boiler house so limited and so 
dificult of access, that before two men who were 
in the stokchole, and another who was on the top 
of the boiler could make their escape, they were 
overpowered by the great volume of escaping 
steam, and either suffocated or scalded to death. 
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The evidence adduced at the inquest showed 
that tho only access to the stokehole was by 
means of a ladder leading down into it from the 
yard and another ladder from the stoke-hole to 
the top of the boiler, was the only mode of 
access to the upper part. When the escape of 
steam from the safety-valve took place, the 
coping stones were blown off the wall in front 
of the boilers, and the door opening into the 
boiler house from the yard was blown violently to. 
One of the boilers in the house was at rest, 
andone of the men, in his anxiety to escape, had 
made his way into the furnace tube of the empty 
boiler, where he was found suffocated. Space 
will not permit of our referring to several interest- 
ing features about this accident, which was made 
the occasion of several homilies by chief engincers 
and others, on the enormity of making safety- 
valves without waste-pipes. It is on this latter 
point that we wish first to make a few observa- 
tions, as although had the valve above mentioned 
been furnished with a waste-pipe for carrying 
away the stoam, the men’s lives would probably 


not have been lost, wo think that the Macclesfield 
incident points rather to the great folly of build- 
ing inclosed boiler-houses, access to and from 
which is so very difficult, rather than to the 
necessity for escape-pipes. Many engineers 
indeed have avery strong objection to waste- 
pipes under almost any circumstances, but 
especially as they are frequently found arranged 

It is not an uncommon thing to sec safety-valve 
wasto- pipes carried straight up through the 
boiler house roof, or often a considerable distance 
horizontally, and then made to rise, and in many 
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instances this is done without any drain- 
pipe being inserted in the lowest point 
of the pipes for draining away the water 
of condensation. With such an arrange- 
ment, water is almost sure to accumulate in the 
pipes, and some years ago a most disastrous ex- 
plosion occurred through the water in such a pipe 
becoming frozen solid and thus rendering the 
safety-valve completely inoperative. Only a weck 
or two ago the writer saw two men deluged with 
a shower of hot wator by the testing of a safety- 
valve fitted with a waste-pipe, under the out- 
let of which thcy were standing outside the 
boiler-house. The object of waste-pipes attached 
to safety-valves is of course to obviate the nuis- 
ance of the escaping steam whenever the valves 
blow off. But safety-valves as a rule should not 
blow off, and when they do they ought, in our 
opinion, to become a nuisance, so that the at- 
tendant may leave them blowing as little as 
possible. If the valves are inorder, blowing off 
means that the steam pressure is getting too high, 
and this ought to be made demonstratively ap- 
perent to everybody about the boilers. Waste 
is taking place whenever steam escapes from a 
safety-valve, and when valves become leaky, as 
they frequently do, such waste may go on unde- 
tected and unnoticed for a long time, when the 
steam does not blow into tho boiler- house, but is 
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conducted into the chimney or some 1 8 outside 
where it cannot be so readily seen. It is possible 
that under some circumstances, as, for instance, 
when the room over the boiler is used for drying 
purposes, &c., the escape of steam may be very 
objectionable, and waste-pipes for carrying away 
the steam may thus be essential. If the pipe, 
however, has torise at all after leaving the valve, 
a drain-pipe should in all cases be applied, to 
prevent the accumulation of water in the pipe 
and on the top of the valve, which otherwise will 
invariably be found to take place. 

To avoid, as long as possible, the trouble of 
grinding leaky safety- valves, it is not an un- 
common thing forlazy attendants, when valves 
are of the lever construction, to apply extra 
weights, screw-keys, firc-bars, bricks, &c., to 
the ends of the levers. This is a most objection- 
able practice, and one which cannot be too 
strongly condemned, as when the attachment of 
miscellaneous weights is permitted, it frequently 
opens the way to dangerous overloading. If, 
therefore, a higher pressure at any time is re- 
quired, and the boiler is sufficiently strong to 
withstand it, if the weight at the end of the 
lever is toô light, the best we is always either to 
have the lever lengthened, or to pon a new 
weight of sufficient size, instead of attaching 
extra weights. 

It is astonishing to find to what an extent 
safety-valves are sometimes tampered with by 
ignorant and reckless men in charge of steam 
boilers. Not only is additional weight put on 
the valve when more steam happens to be wanted, 
or owing perhaps to the valvo being leaky and 
requiring grinding, but numerous instances can 
be adduced where the valve has been wilfully 
wedged down and rendered inoperative. In one 
instance that we remember, a piece had been 
cut off a file, and so neatly fitted in the guard 
over the top of the lever, that the fact of the 
valve being wedged quite fast could not have 
been detected had not the end of the lever been 
lifted and tested by hand. The lever or stecl- 
yard construction of safoty-valvo it will be seen 
1s peculiarly liable to be tampered with and over- 
loaded, a weight of a few pounds at the end of 
the levor being often equivalent to 10 or 12 times 
as much in its cffect on the valve. Hence it is 
always desirable, in addition to a lever safcty- 
valve, to have a good auxiliary valve of dead- 
weight construction, those of the external pendu- 
lons type being probably most to be preferred, 
and it 1s gratifying to note that most new boilers 
aro now furnished with such a valve. Lever 
safety-valves loaded by a spring balance at the 
end are particularlarly liable to be over- 
loaded, as this can gencrally be done by simply 
screwing down the nut, and when the latter is 
screwed down to its fullest extent, the valve is 
often locked quite fast and rendered completely 
inoperative. A disastrous explosion of a portable 
tramway boiler which occurred at Maidstone, 
Kent, a year or two ago, and the explosion of the 
boiler at the Wicklow Harbour Works, on the 
7th September last, were due to the safety-valve 
having been screwed down fast in this way. 
This contingency may be guarded against by 
simply slipping a ferrule over the screw of the 
spring balances, as shown in Fig. 1. 

The“ guard through which the safety-valve 
lever passes is frequently made too short, allow- 
ing very little lift, and the writer found a safety- 
valve a few weeks ago completely inoperative, 
owing to the small space (only about the eighth of 
an inch) between the top of the lever and the 
guard, having become filled with dirt. It is a 
good plan to have the top of the guard open, as 
shown at Fig. 2. When arranged in this way it 
will be seen that it is impossible to wedge down 
the valve inthe manner above referred to. Much 
might be written, did our space permit, on the 
importance of placing safety-valves in open and 
accessible positions, and not immediately under 
roofing beams, walls, &c., as is frequently done. 
We have scen many instances in which the 
safety-valve lever has been within an inch or 
two of an overhanging beam, or passing through 
a wall whero the insertion of « small picce of 
wood or anything would render it quite fast. 

Happily, the old-fashioned type of safety-valve, 
where the valve spindle passed through a packed 
stufling-box, hus now almost entirely passed 
away; but a few are occasionally met with on old 
boilers. With this barbarous arrangement it 
was not an uncommon thing to find the spindle 
completely fast in the stuffing-box, and the 
boiler practically without any safety-valve, and 
the records of the different Boilor Inspection 
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Companies show many a disastrous explosion to 
be due to this cause. 

There is another point about lever safety- 
valves, inattontion to which has led to many 
cases of scalding. Sometimes the spindle is too 
short, and one or two loose pieces of packing are 
inserted between the top of the spindle and the 
underside of the lever. A friend of the writer, 
some time ago, had a narrow escape from scald- 
ing, through testing a safety-valve in this con- 
dition. The loose packing-pieces fell from the 

indle, and the valve was blown out of its seat. 

n the Board of Trade reports, issued under the 
new Boiler Explosions Act, 1882, we find an 
account of a boiler explosion at Norwich (No. 6), 
where such a packing-piece between the lever 
and valve had evidently been used, and by which 
the driver had ovidently been endbled to increase 
the pressure on his boiler to any extent. Boing 
loaded by a spring-balance, the valve had, in all 
ene been locked fast, and thus lod to the 

osion. 

Safety- valves should in all cases be attached 
direct to the boiler itself, and, if possible, should 
never be combined with any other fitting, such, 
for instance, as the steam junction-valve. One 
of the most disastrous explosions on record (St. 
Helen’s, 1872) was due to the safety-valve boing 
fixed upon tho stcam-pipe in connection with 
four other boilers. Tho boiler which exploded 
had been laid off for repairs, and to prevent the 
hot wator which leaked into it from the other 
boilers dropping upon them, one of the workmon 
had driven a wooden plug into the opening of the 
stam- pipe. When the repairs were completed, 
the plug was forgotten, and the boiler was put 
to work with the communication between the 
safcty-valve thus completely shut off; and as, 
unfortunately, one pressure-guage served for the 
whole range of boilers, nothing remained to give 
any indication of danger. As the attendant got 
up steam, the only effect on the wooden plug 
was to force it more tightly into the hole, an 
eventually the boiler burst from sheer over- 
ressure. By this accident four persons were 

lied and thirteen injured, and the whole works 
laid in ruins. 

Gencrally, and on very many grounds, we 
consider the lever safcty-valve in common 
use open to grave objection; and, in our 
opinion, the best safety-valve equipment for 
large boilers consists of an external pendulous 
dead-weight valve and an auxiliary valve, ar- 
es so as to blow off for low water as well as 
high steam. With duplicate safety-valves, such 
as described, and without any waste-pipes in 
which water could accumulate, these important 
fittings would be kept in better order, and 
accidents from them would become extremely 
rare. 


BROOKE'S HORIZONTAL JOINTED 
DRAWING COMPASS. 


HE ordi beam compass is always more 
or Tom diffealt of adjustment, and is 


frequently the cause of much trouble to the 
user on account of its want of firmness and 
solidity. In any instrument where the distance 


between the working points is of an extended 
character, these difficuitics are rarely overcome, 
especially when lightness of construction and 
absence of clumsiness have been insistcd upon. 
Mr. W. H. Harling, of 40, Uatton Garden, 
has introduced Brooke's horizontal jointed 
drawing compass, which bids fair, in our 
opinion, for many purposes, quite to take the 
place of the old form of beam compass. It is 
constructed with two arms of tubular section, 
at once giving the greatcst strength with corre- 
sponding lightness; these arms are jointed in 
tho centre after the fashion of the compass joint, 
but a thumb-screw enables the user to firmly 
fasten the arms at any desired angle. A glance 


at our engraving will at once explain how this 
is managed, and it will be noted that the slightest 
bending of the knee or alteration of the angle 
will cause a correspondingly delicate reduction 
or enlargement of the diameter intended to be 
struck by the instrument. By a simple con- 
trivance any needle-point can be adjusted for use 
as a centre, and at the other end of the instru- 
ment an expanding holder for the pen or pencil 
point is provided. A pen is made and i 
suited to the compass, and an ever-pointed pencil 
point is used with it, though beyond this there is 
the advantage of being able to use an ordinary 
lead pencil pomt by reducing the wood upon it, 
as is usually done for use in bow pencils. An 
engine-turned knob or working handle is con- 
trived near the marking point, and this, in con- 
junction with the ivory wheel in the centre of 
the compass, gives the draughtsman entire con- 
trol over the instrument. The one before us is in 
white metal, and will strike circles from 3in. to 
14in. diameter with the greatest nicety. Other 
patterns are made, having tclescopic arms for the 
production of much larger cireles, and for cheap- 
chr press is substituted in some cases for white 
metal. 


ON RAINBOWS PRODUCED BY LIGHT 
REFLECTED BEFORE ENTERING 
THE RAINDROPS. 

By WILLIAM AcCKROYD.* 


R tent ete which are produced by rays of 

light reflected from a sheet of water before 
entering the drops are only seen on rare occasions. 
They are non-concentric with the ordi primary 
and secondary bows, and are, as a rule, of a fa 
mentary nature. On August 6, 1698, Halley,t 


and show clearly how such a bow is produced ; the 
conditions requisite for seeing it complete or frag- 
mentary, and the reason why a low-lying sun is 
nece 


ssary. 
Let the bows ABC and AF HG C (Fig. 2), 
which are formed of hollow cylinders of rays from 
the sun, intersect in A and C. Rays l to 
S! B form the primary bow ABC, and other rays 
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parallel to 81 B form the bow AFHGC after 
anger the water at an angle of incidence, say, of 
80°. e observer at o sees both bows, and with 
the same order of colours. Therefore, a portion 
of the ray Sur, after reflection at r and striking a 
raindrop at H, is returned to o, making the angle 
r Ho equal to the angle S'Be, about 42°. The two 
bows are formed by rays proceeding as if from 
different sources in the directions SIB and r H 
tively; the bows are, therefore, inclined to 
other at an angle which will with the 
angle of incidence nr Sn, and the tertiary bow is 
also inclined to the reflecting plane at the same 
angle as rays from the sun are incident on the 
lane, because rHM being a right angle, the angle 
r is complemen to HrM, and, therefore 
equal to nr H or nr Su. The bow AFHGG 
inclined at any other angle could not optically 
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astronomer, saw a complete non-concentric bow, 
and for clearness I may here give, in a few words, 
such particulars of his observation as I shall re- 
quire. He was standing by the Dee in the evening 
when he saw the rimary and secondary 
bows, ABC and EF HGD, and between them a 
tertiary bow A FH G C, (Fig. 1.) The order of 
colours in the tertiary was the same as in the pri- 
mary bow, and, consequently, where the secon 
and tertiary bows appeared to overlap there was 
portion of a white arch. The phenomenon has been 
seen before, and has often been seen since, and 
nearly all observers have noted the presence of a 
reflecting sheet of water, which they have regarded 
as the cause of the non-concentric bow. ey 
remarks :—‘‘ Recollecting that the sun shone along 
the river Dee, I concluded this arch, A F H G C was 
produced by the beams of the sun reflected from 
the water.“ He further regarded the tertiary bow 
as that part of the circle of the primary which 
would have been under the water bent upwards by 
reflection. I shall show that it was an independent 
bow. When Dr. Sturges observed the phenomenon 
he similarly regarded the tertiary bow as due to re- 
flection of the sun’s rays from the surface of the 
sea. He remarks:— The image reflected from 
the water, having its rays issuing from a point 
lower than the real sun, and in a line coming from 
beneath the horizon, would consequently form a 
bow higher than the primary.’’{ The phenomenon 
has been often seen since, and the same cause has 
been assigned for it; but the bare assertion that a 
cabal bow is produced by light reflected from the 
water has niy not n accompanied by a 
clear couception of how it is produced. I shall try 


* Read before the Physical Society, Nov. 25th, 1852. 
+ Phil, Transactions, abridged by Lowruorr, Vol. II., 
p. 188. 


+ Phi. Transactions, 1793, Part I., p. 2. 
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exist to the observer at o, for the angle r Ho must 
remain constant, and if the er MH were 
decreased or increased there would be an inverse 
alteration of the angler Ho, which would render 
the bow in its new positions invisible at o. 

The ray r H proceeds to the raindrop at H as if 
it came from S, below KL. And the rays, S!"e, 
reflected to other parts of the bow as 

and G, proceed as if from Sin and 
Sie. These rays are part of a hollow cylinder, 
coming as if from below KL in the direction 
SuH, and, meeti a ring of drops, is then 
turned in on itself, backwards and analysed, 
to o. This hollow cylinder producing the tertiary 
bow has its surface cut by the mirror-like plane of 
water Ac 9 C, and it is along the curves thus formed, 
Aer and C fr, that light from the sun is reflected to 
the drops forming the bw AFHGC. Througho 
draw ef parallel to AC. It is obvious that the sun’s 
light reflected from the dotted curve erf produces 
the top portion of the bow, FHG ; and light re- 
flected along the lines e A and fC produces the por- 


tions AF and CG respectively. Hence the part 
and extent of tertiary bow seen depends 9195 the 
ecting 


observer's position with respect to the re 
surface. I the observer at o be on the sea-shore 
with water A/C in front of him, it will not be pos- 
sible for him to see more than the legs A F and 
CG of tbe terti bow. On July 9, 1792, Dr. 
Sturges being at Alverstoke, on the sea-coast of 
Hampshire, and looking out to sea, saw the frag- 
ment C G of a tertiary bow, and also a faint similar 
fragment of a quaternary bow. On the other hand, 
if the area AefC be land or some other compara- 
tively non-reflecting surface, and the water, or a 
river, whose bend coincides with the curve er f, be 
all behind the observer at o, then FHG of the ter- 
tiary ought only to be seen. When acompara- 
tive 8 river is the reflecting surface in front 
and to one side of the observer one leg only will be 
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seen, as was the case in M. Estienne's“ observation 
at Chartres on the evening of Aug. 10, 1665. It is 
also apparent that to see a complete bow the posi- 
tion of o must be such that he 1s aroud by a 
reflecting surface, which contains the whole of the 
curve Aer fC. 

Both the primary and tertiary bows form portions 
of cones whose vertices are at o, and bases partly in 
the rain shower. The axis of the cone producing 
the primary is below the reflecting plane, while the 
axis of the other is above it ; therefore, AFHGC 
is the ter segment exposed to view, and its 

summit H has been known to extend far above the 
summit of the secondary bow. 

I have referred to the fact that when a tertiary 
bow is scen the sun is at a low altitude; thus, 
Estienne’s observation was made at 6.30 p.m. in 
August ; Halley’s also between 6 and 7 p.m. in the 
amo month, and Sturges’s between 7 and 8 p.m. in 
July. Tho reason of this I take to be as follows: 
Rainbows consist wholly of light polarised in the 

lane of reflection within the drop, according to Sir 

vid Brewster. Consequently, if the sun were at 
uch an altitude that its rays were incident on the 
water at the polarising angle, then the legs A F and 
OG of the tertiary bow would not be visible to the 
observer at o, for the drops in these legs would act 
as analysers to the already polarised light entering 
them. Therefore, when the sun is at a low altitude 
the loss of light from this cause is minimised, and 
the amount reficcted from the surface of the water 
is so far increased as to make the tertiary brilliant 
enough 90 2 and sometimes even a quarter- 
ow too. It is unnecessary to enter into an 
Saplar ton of the quaternary bow, as it bears the 
same relation to the secondary that I have shown 
the tertiary bears to the primary. 


THE PROGRESS OF LIFE ON THE 
EARTH. 


— 


AST weck Miss Arabella B. Buckley delivered 
two lectures before the Edinburgh Philo- 
sophical Institution on The Progress of Life on 
the Earth.” In the outset of her first lecture, Miss 
Buckley spoke of the rapid advance of knowledge 
during the present cent on the subject with 
which sho had to deal, and mentioned that there 
were two methods by which this branch of research 
was being prosecuted—paleontology and embry- 
ology. She proceeded to point out that the earliest 
known life was invertebrate, and that it was 
-only on coming to the upper Silurian rocks that we 
began to tind vertebrates in the shape of fish. 
These fish were shown to be covered with heavy 
par and to have a gristly skeleton ; and, as 
hrowing some light on the trausition from the 
invertebrato to the vertebrate form, reference was 
made to the existing lancelet and ascidian. i 
next the history of the cartilaginous fishes on to the 
sturgeons and sharks, Miss Buckley alluded to the 
double breathing mud fish of our day as helping to 
explain anomalous ancient forms. The mailed 
fishes, she said, were very heavily weighted in the 
battle of life. They lived in bays and estuaries; 
were too heavy to venture far out; and, when 
higher animals began to appear, they had not the 
1 move quickly to make the water their own. 
ey were intermediate dwellers just on the margin 
of the land ; aud the battle of life became too heavy 
for them when tho amphibians and the reptiles 
begantoappcur. These took possession of the water 
-as well as the land; and then the mailed fish began 
to give way, and died out, with the exception of 
eight or nine types. Very smallin comparison with 
their gigantic ancestors, these had taken to fresh water 
had crept into the nooks of life, where they were 
less attacked, with the single exception of the 
sturgeon. The history of the sharks had been some- 
what different. They had not armour; they had a 
strong gristly skeleton, which, as ages went by, they 
stre ened ; aud thus, fighting the battle of life, 
they held their own up to the present day, 
breaking out into all kinds of strange t „such as 
skates and rays. Before the mailed fish gave way, 
they sent out an offshoot to take possession of their 
pe nue kingdom, in the shape of the osseous fishes. 
hese acquired a stronger skeleton, more powerful 
asa means of pushing their way through the water; 
while, getting rid of the heavy armour, they began 
to wear the scaly armour which was so perfect a 
protection to the bony fish of the present day, and 
yet was so light as to be no encumbrance. Passing 
ontospeak of the change from water-breathing toair- 
breathing animals, such as began to appear in the 
Devonian rocks, Miss Buckley showed how light 
was thrown upon this transition by that which may 
bo observed in the development of the tadpole into 
the frog. Iu further illustration, reference was 
made to remarkable peculiarities of other living 
forms ; and in answor to the question, at what 
int the early amphibians broke off from the fish- 
e forms, it was submitted that the inquirer must 
go back to a point where fish were beginning to be 
h, and there he might find the amphibians begin- 


i Hig Transactions, abridged by Lowrhonr, Vol. II., 
p. 183. 


ning to separate. These latter also, the lecturer 
remarked, fought their way up, and became enor- 
mous animals; but they came in contact with the 
larger reptiles, and had to give up their large 
forms; they dwindled, almost disappeared, and 
only in small forms in later times began to make 
their way into the nooks and corners of the earth. 
In her second lecture, referring to the 
conditions under which early reptiles lived, 
the lecturer pointed out that when fish 
first began to appear we knew of little but 
marine life ; but there could be no doubt that at the 
amphibian period there were large land areas, some 
dry and some swampy. The origin of the amphibia 
might seem clear to persons accustomed to look on 
them as something nearly akin to reptiles, yet the 
truth was that there was a larger gap, in many 
senses, between amphibia and true reptiles than 
there was between fish and the frogs and newts. 
It was shown that it was in the secondary rocks 
where the great ago of reptiles was to be found. 
Nothing was more remarkable in the history of the 
world than this great life of reptiles. By tho time 
the chalk rocks were reached they were found to be 
filling every point in land, water, and air, which 
were now filled with mammalia. In the sea these 
creatures must have reigned supreme. Various 
kinds of these animals were described, nee 
flying reptiles. These were powerful flyers and fe 
large y in the air, yet it was curious that it was not 
by them that we were to on to the birds. The 
former had the power of conquering the air, yet 
they were to be swamped by another which 
was not to iS from them, but to spring from a 
type essentially land mammals, and which had no 
power of conquering the air. When the mammals 
took possession of the land, birds drove reptiles 
from their home in the air. After remarking that 


| with the disappearance of reptiles, at the end of the 


secondary period, came an outburst of mammalian 
life, the lecturer proceeded to show that in the 
battle of life mammals have had a great advantage 
over other animals—an advantage which, she be- 
lieved, she was the first to bring into prominence. 
The young of creatures born from eggs, it was 
pointed out, must necessarily have a hard time of 
it. In mammalia, on the other hand, the mother 
protected the young, which gave them a very great 
chance in life; and as soon as mammalia were 
traced in the earth they were found to take the 
place of conquerors. Allusion was made to the 
gradual development of social feeling and affection 
through types of animals as they rose upwards. It 
was pointed out that there was little parental feel- 
ing shown by fish, who quickly leave their eggs. 
Few of them watched over their young, and when 
they did so it wus the father who took care, and not 
the mother. When we came to the amphibia it 
was the same, and the same, also, with reptiles, 
with the exception of the crocodile and a few others. 
We only come tostrong parental feeling in animals 
with warm blood, four chambers of the heart, and 
quickly flowing blood through the system, which 
heightened the nervous facultics and made the 
mother observant. Social affection was found in 
birds, and still stronger in mammals, though in the 
lower mammals affection was weak. In carnivorous 
animals the affection was purely parental; and it 
was in the weaker herbivorous animals who had to 
combine to protect themselves, that social affection 
was to be found. Inconclusion, the lecturer main- 
tained that man was as surely linked with the rest 
of the mammalia as the dog, the lion, or the cat; 
and she argued that if they went back to the time, 
which must once have been, when man sprang out 
from the other mammalia, they would see that, as 
was the case with other animals, when the struggle 
became kecnest, it would be the degraded links, 
which hid in the nooks of life, that would continue 
to live, while the intermediate links would dis- 
appear. 


OIL ON TROUBLED WATERS. 


HE influence of oil in calming the surface of 
the sea has been occupying a good deal of 
attention lately. In a paper to the Paris Academy, 
Admiral Bourgeois expressed his views regarding 
it, which are as follow :— 

The principle is hardly contestable; but the 
practical results which may follow are the object 
of serious doubts, which the facts recently an- 
nounced do not wholly dissipate. The witnesses 
of those facts generally omit to specify precisely 
the nature of the agitation which the oil is said to 
have calmed. There is, however, a distinction to 
be drawn between the two phenomena, whose 
superposition constitutes the wave or surge. 

he first and tho most important, because it 
agitates the water to a great depth, is the orbital 
motion of the liquid molecules, whence results the 
succession of waves that catches the eye; a motion 
produced by the prolonged action of the wind, and 
which is often propagated to very great distances 
from the regions where the wind has blown, and 
continues long after that has ceased. 

The second phenomenon is the horizontal motion 
of translation of particles of the liquid surface, 


when they reach the crest of the wave, are disag- 
gregated from it by action of the wind, and by 
mixture with the air, acquire the whitish colour of 
foam. They then fall over in front of the wave in 
volute forms, the dimensions of which depend on 
the force of the wind and the size of the waves. 
The same phenomenon is observed in absence of 
wind, when the swell from a distance breaks on a 
beach ; only it has another cause, the retardation 
of the lower part of the wave through friction on 
the bottom. 

When, the wind having ceased, the first pheno- 
menon is produced alone, it is the swell which raises 
large ships as well as small boats, and causes them 
to roll; but which is not dangerous, except for 
fixed obstacles, such as breakwaters or jetties, 
against which the swell breaks. 

None of the facts recently cited ap to prove 
any sensible action of oil spread on the surface of 
the sea on these undulations, and, perhaps, it 
would have been prudent to wait till experience 
had shown the reality of such action before seeking 
to explain it by calculation. 

The second phenomenon constitutes the breaker. 
It is observed in the open sea when a breeze begins 
to blow, and becomes more marked in proportion 
as the breeze freshons. Small vessels are in danger 
from it in the open sea or near shore, when the 
breaking wave threatens to fill them. Large 
vessels may receive dangerous shocks from these 
breakers, especially if they are not protected by 
their lee way Sige which, by ploughing the 
sea, weakens the breakers, while the swell subsists. 

It is incontestable that the presence of oil, or of 
any other viscous substance, on the surface of the 
sea, may hinder the liquid particles being disaggre- 

ted under tho influence of the wind, and 80 

orming the breaker. A fact often observed by 
sailors in the tropics furnishes an irresistible proof 
of this. At night, the phosphorescence of the waters 
reveuls the presence, in them, of large masses 
of organie substances of animalcules, Which give 
these waters a greater cohcsion, and so oppose the 
disaggregation of icles from their surface. Then 
the wake of the ship, luminous during the nigh 
bardly produces any whitish foam during the day. 
The waves thus lose their crests, and the ship, 
whatever its speed, glides over the sea, leaving 
hardly any traces of its passage in daylight. 

The presence of an oily matter, then, on the 
surface of tho sea, has a certain effect in hindering, 
not tho formatiou of waves, but that of breakers. | 

In what measure may this property be utilised in 
the interest of navigators? That is a point ex- 
perience has not yet determined. In any case, it is 
indispensable, in order to its being fruitful, that 
experimenters should observe, and specify clearly, 
the nature of the agitation calmed, the wave, or the 
bieaker. The former will perhaps defy all their 
efforts. The latter seems less difficult to master, 
and nature, in the vast laboratory of tropical seas, 
furnishes convincing proof of it. 


DYNAMO-ELECTRIC MACHINERY. 


N Monday night Prof. Silvanus P. Thompson 
0 delivered the third and lust of the course of 
Cantor lectures on this subject before the Society of 
Arts, the special topic of this lecture being ‘* The 
Dynamo as a Motor.“ Prof. Thompson said that in 
1821 Faraday invented a dynamo machine which 
converted power and produced action. It was ime 
proved on some ycars later by Barlow. Page in- 
vented an electric motor in 1834, and continued to 
improve on it till 1852, when it was stated to beable 
to drive a circular-saw anda lathe. It was im- 
proved later on by a Scotch electrician, who was 
able to make the motor drive a machine, while 
another was able still later to make the instrument 
drive a machine at the rate of 10 miles an hour. 
The lecturer then described the power of the motor 
current on the magnet when it was acting on iron 
tilings, and showed that when the force of the cur- 
rent was forward aud backward the lines were in 
directly opposite directions. If they wished to get 
as much work as possible out of their dynamo aud 
generator, they must be of equal power of current. 
When they accomplished that object they got the 
greatest quantity of work, and if motors were to 
of use in the workshop they must run at a uniform 
rate. He might say that a great field of labour still 
lay before the dynamo motor. They were aware of 
the electric railway car that was produced in Berlin, 
the tram in Paris, and, in fact, thero was a line of 
railway being now worked in Ireland by the motor 

ower. It had also been applied to the driving of 
ts, and there was now one on the Thames which 
carried 12 persons. The boats worked by motor 
power would increase in size in time, in the same 
way as steamboats had, and if those who saw the 
first steamboats plying on the waters were to mse 
and see the immense vessels driven by that power 
they would be surprised. He then referred to the 
electric lightiug or the present day, and expressed 
a belief that by the application of the electric power 
of the dynamo they would be able to light up every 
town most successtully. 
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SCIENTIFIC NEWS. 


— . — 

T British Transit of Venus expeditions have 

been successful at all stations except Bris- 
bane—a telegram having been reccived announ- 
cing the success of the “Madagascar party. The 
interval between the contacts at ingress, as ob- 
served at Madagascar and Bermuda, is about 13 
minutes. Tho ingress observations at tho West 
Indies, combined with those at the Cape, will 
supply the means of making ono good deter- 
mination of the aun's distance: while the egress 
observations of the West Indies, combined 
with those made in New Zealand, will furnish 
another. 


At the last meeting of the Royal Dublin Society 
Mr. Grubb stated that he had received a letter 
from Dr. Huggins announcing the fact that he 
(Dr. H.) had succeeded in photographing the 
corona of the uncclipsed sur. Dr. Huggins was 
himself to describe the modus operandi at the next 
meeting (yesterday), and his communication 
regarding this unique fcat in solar photography 
will be read with great interest. 

By means of an approximate orbit of Barnard’s 
comet (c 1882), calculated by Mr. Hind, and for- 
warded to Mr. Gill at the Cape, the object was 
found the same evening, and was subsequently 
observed on the meridian for several days in suc- 
cession. The comet arrived at perihelion on 
Nov. 13; and Mr. Gill's first position on Nov. 
11 was: R.A. 12h. šm., 21˙7408s.; S. Dec. 
63° 57 28˙30. 

At a meeting of some members of the general 
committee of the British Association, held last 
week, it was determined to memorialise the council 
with reference to the proposed visit to Canada. 
The question has becn under consideration for 
some time; and it is probable that the meeting 
will be held as usual in this country for the trans- 
action of formal business, and will then be ad- 
journed to Montreal. A suggestion is, that the 
meoting should be held in England, and a depu- 
tation be sent to Canada—the deputation, pre- 
sumably, including all who wish to go. 

Prof. Kennedy held a reception at the Engi- 
neering Laboratory, University College, last 
Friday, in order that visitors might inspect the 
machinery and appliances which render this 
‘‘workshop’’ the most complete of its kind. 
Tho laboratory was tho first established in con- 
nection with a collego in this country, and 
since 1878 it has been gradually enlarged and 
improved. 


Electro-motors are to be used for working the 
tramway in San Francisco, the current being 
supplied by accumulators. The Friscans ”’ 
have also established an Edison Light Company 
with a capital of five million dollars. 


Besides the utilisation of small incandescent 
lamps as ornaments for fairics, &c., several of 
tho theatres are abolishing the lime-lizht ap- 
paratus and using arc lights fitted up much in 
the same way as they ure on board men-of- 
war. 

The rumours as to the discovery of a method 
of obtaining aluminium have not taken a very 
definite form, beyond the statement that a ton 
can now be produced in a week at a cost of £100, 
instead of in nine monthsat a cost of ten times 
that sum. The method consists, it is under- 
stood, in first calcining und alumina and 
pitch, and treating the product in vertical retorts 
through which steam and air are forced. Should 
the rumours prove to be true, cheap aluminium 
will be found to be very uscful in many branches 
of industry. 


The Danish Arctic vessel Dymphna is now 
reported to be safo near the mouth of the 
Petchora, all well. The proposed sledge rescue 
expedition has been abandoned, however, 
because no reliance can be placed on the rumours, 
and it is felt to be a hazardous undertaking. 


. The French Minister of Publio Works has 
issued an order requiring that all trains should 
be fitted with continuous brakes—if possible, 
automatic in action. 


M. Dumas recommends water saturated with 
alum for uso in extinguishing fires, and the 
French Minister of the Interior has recommended 
that firemen should be supplied with facilities for 
using alum. 


The Academy of Sciences of the Institute of 
Bologna offers a gold medal, value £40, for the 


best memoir on systems or apparatus for the 
prevontion or extinction of fire. ‘The memoirs 
must be written in Latin, French, or Italian, 
and be sent in before the end of May, 1884. 


The ease with which persons fall under hal- 
lucinations of special sense is illustrated as 
follows by M. Yung (in a recent communication 
to the Helvetic Society of Sciences) :—The 
operator places eight cards ona table, in positions 
corresponding to forehead, eyes, ears, nose, 
mouth, and chin; he pretends to magnetise’’ 
thom, and also some person in the company, and 
then goes out, while the magnetised person is 
roquired to touch any one curd. The operator 
having returned, notes the action of a con- 
federate, who scratches a part of his head cor- 
responding to the card touched. Then he com- 
mences an innocent comedy, passing his hand 
carcfully over the cards, and on reaching the 
touched card, seeming to experience a strong 
shock. The observers are surprised, of course. 
One of them is then asked to go out and repent 
the experiment. It is assumed that a certain 
eard has been touched. Passing his hand over 
the cards, he indicates, in nine cases out of ten 
(M. Yung aye): a particular card as giving him 
a shock, and if the company be instructed to 
support his idea of that being tho “ correct. 
card,” he is confirmed in his illusion, which ma 
be successfully repeated. Of 85 persons tried, 
M. Yung found only 9 who refused to indicate 
a card, not having experienced any sensation; 
53 suid they had exactly the sensation announced, 
and 23 described some different sensation. 


A formidable shark was lately captured at St. 
Paul, in the island of Réunion. The fishermen 
had observed it for some time following their 
boats. It was caught with a baited line, and 

ulled ashore by fifty men; a slip-knot having 
been passed round the tail. It proved to be a 
female shark of the species called Carcarias prion- 
odon (having saw-like teeth). It measured 
exactly five metres (about 16ft. 8in.) in length, 
and 3°60m. (12ft.) circumference at the middle. 
It was stranded at a point where a man would 
be beyond his depth. Two other small sharks 
were captured soon after. A considerable crowd 
came to see the monster, which was exhibited by 
the fishermen at 10 centimes a head. M. Lantz, 
director of the museum, was advised of the cap- 
ture, and has preserved the skin and tho skeleton. 

A disease of pigs, known in France as rouget or 
mal rouge (red evil), has of late wrought terrible 
ravages in the Rhone Valley, 20,000 pigs having 
succumbed in a year. M. Pasteur has detected 
the microbe to which the disease is duc. It is 
somewhat like that of chicken cholera, but much 
snusller and different in physiological propertics. 
Its form is that of the figure 8. it has no 
action on fowls, but rapidly kills rabbits and 
sheop. Injected in almost inappreciable 
quantity into pigs, it suffices to cause mortal 
disease. M. Pasteur has succeeded in producing 
an attenuated form of this virus, wherewith 
healthy pigs may be vaccinated and rendered re- 
fractory to the contagiun. 

It is now known that the substance of glaciers 
is made up of crystalline grains (each grain a 
single crystal), which increases in size as the 
glacier descends. Swiss physicists differ as to 
the nature of this increase. Prof. Forel attri- 
butes it to freezing of water of fusion that comes 
from the surface through capillary fissures. The 
mass cooled below zero in winter cannot rise 
to the temperature of zcro in summer except by 
the latent heat liberated by water at zcro, when 
it freezes in the heart- of the glacier. On tho 
other hand, Prof. Hagenbach-Bischoff thinks M. 
Forel's theory inapplicable to the compact mass 
of the glacier proper (though it may explain the 
change of pulverulent snow into that of the nére, 
and the change of the nécé into ice). He con- 
siders the cause of the increase to lic in the over- 
erystallising (Vebercrystallisiren) of one grain at 
the expense of its neighbour. The known fact 
that the melting temperature of ice is lowered by 
excessive pressure and raised by extension, ac- 
counts for the plasticity of a crystalline mass ; 
water produced by fusion at points where the 
pressure is greater is transported and frozen at 
points of less pressure. It is further supposed 
that the crystals of ice present differences of com- 
pressibility in their different axes; hence crys- 
tals differently directed will have unequal power 
of raising or lowering the tempcrature of fusion 
under pressure, and some will tend to grow at the 
expense of others less favourably directed. 


From a recent examination, by Dr. Franzius, 


of the tocth of 650 soldiers in Russia, it appeared 
that 258, or noarly 40 per cent., had dental 
caries. He finds that of all the tecth, the third 
molar is most often affected: such cases making 
up one half of all the cases. The tecth aro 
affected in a certain successive order; first, tho 
lower third molar is attacked, then the upper, 
then the lower fourth molar, and so on. The 
incisors and the canine teeth of the lower jaw 
stand last in the line. The durability of the 
upper teeth stands to that of the lower as three to 
two. The teeth in persons of fair complexion 
and hair, are less durable than in those of dark 
complexion and hair (40 to 37 per cent.). Stature 
has a manifest influence on the durability of the 
tecth, which increases with decrease of height, 
and vice versd. (Dr. Franzius sceks an explana- 
tion of this curioua fact in a less perfect outer 
circulation in tall men than in short men.) The 
right teeth show a greater vitality than the left. 
The conditions of the soldier's life do not show 
any harmful influence on the state of the tecth. 


Recent experiments by Prof. Kohlrausch lead 
him to the result that silver chloride, bromide, 
and iodide conduct electricity, at temperatures 
above their melting points, much better than tho 
best-conducting sulphuric acid (that is, the best- 
conducting liquid conductor at ordinary tempe- 
rature). The chloride conducts best; the bromide 
comes next; then the iodide. ‘Lhe resistance of 
silver chloride and bromide increases very much 
and quickly in solidification of the substances; 
and on cooling to 20°, it rises to more than a 
million times the initial value. Iodide of silver, 
on the other hand, does not alter in resistance in 
solidifying ; but first shows a rapid increase of 
resistance at 145°, the temperature at which it 
passes from the amorphous into the crystalline 
state. 


The reaction-force of out-flowing liquids may 
be determined (Herr Melde has lately shown) by 
means of the torsion forco of a wire. The method 
may yield good results, he finds, when applied 
to the flow of electricity from points, as in 
electric flywheel. No attempts have before been 
made to measure these forces in an exact sense. 
There are various points to be determined: the 
influence of nature of the points (in form and 
material), that of the source of clectricity, the 
mode of conduction, the surroundings, tho differ- 
ence of positive and negative electricity, &c. 
Herr Melde is parsying this investigation. 

The opposition of the English Government to- 
the construction of the Channel tunnel is, to the 
editor of La Nature, un sujet d’ctonnement et 
de tristesse.’ We seo once more, by this ox- 
ample, that it is often more easy to conquer nature 
than human prejudice.” Our excellent con- 
temporary furnishes a fuc-simile of a curious old. 
engraving of June, 1803, in which are represented 
not only numerous boats with cannon being 
rowed over towards the English coast, and the 
protecting fleet, but troops and war material 
passing through a tunnel below, and balloons. 
floating over above. The English appear to have 
resorted to a system of huge kites, with a sharp- 
shooter at the end of each tail! ‘The artist must 
to have drawn considerably on his imagination, 
but he doubtless also manifests the inspiration of 
ideas then prevalent. M. Tissandier wonders that 
this picture of subterranean invasion is not as 
laughable to English minds as it is to French. 


From recently-published statistics, it appears 
that the French Administration des Postes, in 
1881, transported 568, 978, 000 letters, 354 million 
newspapers, 347 million books, &c., and 32,234,000 
post-cards. In four years the postal trafic has 
increased about 56 per cent. On an average, 
each Frenchman receives nearly 14 letters a year, 
and nearly 10 newspapers. The letters, with a 
mean weight of about 10 grammes, represent more 
than six million kilogrammes, a weight which 
would take nearly 3,000 horses to draw in carts. 
The newspapers weigh on an average about 
25 grammes each, or, altogether, 8, 850, 000kgr. 
that is to say, they would load a train of more 
than 800 waggons. If the letters sent last year 
were unfolded, and placed flat, side by side, with 
their envelopes, they would cover about 500 
hectares (say 1,235 acres). The papers would 
cover a surface of at least 17,000 hectares (say 
42,000 acres). 

— — 


THE silver medal, the highest prize given for 
non-conducting compositions at the Bradford Exhi- 
bition, has been awarded to F. Leroy and Co., for 
their well-known non-conducting composition. 


356 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 926. 


Dec. 22, 1882. 


LETTERS TO THE EDITOR. 
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[ We do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

AN communications should be addressed to the EDITOR of 
a Prorun Mxcuawnic, 31, Tavistock-street, Covent-garden, 


AR Cheques and Post-ofice Orders to be made payable to 
J. Passmore Epwarps, 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which appears, 


“I would bave everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjecte : For such a person may 
ha i knowledge and exporience of the 
nature of such a person or such a fountain, that as to 


will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.” 
—Aſontaigne s Essays. 

— . — 


GALILEO — THE ONLY LEGITIMATE 
FORM OF ENDO —DIALLING : 
ERRATUM—‘“ BALL'S" (f) DIVISION 
IN SATURN’S RING—THE TIDES— 
OUTFIT FOR AN INOIPIENT A8TRO- 
NOMER — A RATHER INDISCRIMIN- 
ATE INVITATION FROM THE SOLAR 
PHYSIOS COMMITTEE—COMETS AND 
SUNSPOTS—SUNSPOTTBRY AND ITS 
“ NATURE” — THE ELLIPTICITIES, 
ANGLES OF INOLINATION, AND 
PERIODS OF ROTATION OF MER- 
CURY, VENUS, MARS, URANUS, AND 
NEPTUNE—STAR MAGNITUDES. 


gti E HAVE just finished reading that pain- 
fully interesting book, ‘‘ Galileo Galilei and the 
Roman Curia,” by Von Gebler, in the excellent 
English translation by Mrs. Sturge; and I have 
risen from its perusal assuredly a sadder, if nota 
wiser, man. e study of the miserable history of 
the mighty Pisan, as derived from authentic docu- 
ments, has brought with it an amount of disenchant- 
ment to me that is mournful indeed. That Galileo 
was, in any legitimate sense, a Martyr of Science, 
it is as impossible to maintain, in the face of the 
attitude he assumed when arraigned before the (so- 
called) ‘‘ Holy Office.“ as it is to contend for the 
historical truth of the legend of King Arthur’s 
birth at Tintagel. Verily, both the immortal 
Natural philosopher and the “ infallible’? Church 
come but meanly, indeed, out of the ordeal of Von 
Gebler’s critical inquiry. Anything more slavish 
than the submission of Galileo to the dicta of the 
Inquisition it would be impossible to conceive. Its 
abject servility is pitiable beyond expression. More- 
over, Von Gebler shows t the time-honoured 
legend of the utterance by Galileo, as he rose from 
his knees, “ E pur si muove’’! is the morest fiction, 
and utterly without foundation. Of course, in 
forming an estimate of the character of Galileo, we 
must not lose sight of the fact that had his sub- 
mission not been complete, but one possible fate 
awaited him. ‘ All that a man hath,” it has been 
said, will he give for his life“; and the mainten- 
ance of nuy doctrine, however 5 true, 
in the 17th century, in opposition to that held as 
orthodox by the bloodthi fanatics who formed 
the Inquisition, meant absolutely certain and 

ainful death. Still, it is very saddening to 
ind a orua hero, such as Qalileo has un- 
doubtedly been, while intellectually so great, 
yet morally so singularly small. It is in- 
structive at the present time to note that the 
author of the book which has formed the text of 
these remarks traces all Galileo’s misfortunes to his 
removal from the e of Padua, in the great 
Venetian Republic, to the Tuscan State ;—a removal 
having its origin in Galileo’s wish to be ‘‘en- 
dowed.“ After twenty years’ professorship,” 
says Von Gebler, ‘‘ Galileo longed for a post in 
which he could prosecute his own researches, and 
devote himself to the completion of his works, free 
from academic duties. A letter from Padua, even 
in the spring of 1609, shows his longing for this 
salaried leisure. But he is aware that the Republic 
cau never offer him such a post, for it would not 
be suitable to receive a salary from a free State, 
however generous and magnanimous, without 
serving the public for it; because if you derive 
benefit from the public, you have the public to 
please, and not a mere private person.“ In the 
event, as is well known, Cosmo II., the Grand 
Duke ot Tuscany, gave Galileo the honorary post 
of first philosopher and mathematician of the Uni- 
versity of Pisa, and, as says his biographer, ‘‘It was 
the first step which precipitated Gulileo’s fute.” 
Surely the moral to be drawn from this is too ob- 
vious to need insisting on here. Another lesson to 
be Jearned from this sad history is that of the exact 
kind and amount of deference which need and 


should be paid to theologians who dare to oppose 
their dogmas to the ascertained facts of science. 
It may well be noted that up to the year 
1835 Galileo’s dialogues on the motion of the Earth 
round the Sun remained in the ‘‘ Index Expurga- 
torius of the Roma Curia! 

Turn we now to a very different sort of Endow- 
ment, the fruits of which are evidenced by Profes- 
sor Pickering's Statement of work done at the 
Harvard College Observatory during the years 
1877—1882,’’ in which, in the compass of a twenty- 
three page pamphlet, the eminent American astro- 
nomer gives an account of an amount of solid 
substantial scientific labour of which he may we 
indeed be proud. Crippled as the Harvard Ob- 
servatory was for want of funds, an effort was 
made in the autumn of 1878 to secure for it an 
annual subscription of 5,000dols. for five years. I 
need not assure my brother-readers that the kind 
and character of work prosecuted at this noble in- 
stitution was thoroughly well known; and hence it 
is scarcely surprising to learn that about seventy 
ladies and gentlemen of Boston and vicinity re- 

nded to this call; and by their generous aid have 
placed the Observatory in ita present improved 
condition.“ Let us see how Professor Pickering 
summarises the effect of this wise private munifi- 
cence. ‘‘ Without it,“ he says, only one instru- 
ment, the meridian circle, was kept actively at work, 
the large telescope being comparatively idle. The 
reductions even of this one instrument could not be 
kept up, but every year fell more and more bebind- 
hand. ith the subscriptions, the large telescope, 
the meridian circle, and the meridian photometer 
are in constant use. number of the 
old observations have been published, another 
volume of meridian photometer observations is 
now passing through the press. The i 
volumes of Annals were completed so that, as 
is shown below, our work is now known 
through twelve quarto volumes, while in 1876 but 
four had been given to the public. Eight more 
volumes of Annals will be needed to complete the 
publication of observations already made. The 
in rute of work ensues, simply because the 
corps of assistants bas been more than doubled. 
It is needless for me to follow this extract up with 
a detailed account of the admirable work which has 
been done at Harvard in photometry; in the ar- 
rangement for disseminating the news of the 
discovery of Comets; of the meridian observation 
of stellar and planetary co-ordinates, &c., &c. All 
this is familiar enough to every working astronomer 
who will read these lines. The moral I would 
draw from the Report before me is this: that no ditti- 
culty need ever arise in obtaining the needful funds 
for genuine scientific work. Does anyone imagine 
that if it were possible to conceive that Professor 
Pickering could go whining to Congress to build 
him a big observatory and endow him with a 
handsome salary in order that he might predict 
say), earthquakes from the observations of 
upiter’s Satellites, that he would ever have had 
his petition granted? Nay, if we could assume that 
he would appeal to the ladies and gentlemen of 
Boston for funds to carry on such a *‘ research,” 
docs any sane man conceive that he would have 
got 5,000 cents—to say nothing of 5,000 dollars. I 
am thoroughly rsuaded that no legitimate 
scientific investigation will ever be stopped in any 
civilised country for want of funds. If the people 
(outside of the Brompton Ring proper) who protess 
to believe in the necessity for an Observatory for 
Solar Physics, were honest and sincere, they would 
put their hands into their own pockets, and not ad- 
vocate an assault upon those of other people. 

I note a typographical error in my reply to 
‘ Solar Time (column 1, p. 316) which Taunt 
ask him to correct with his pen. It occurs in 
lines 4 and 5 from the bottom of the column, where 
from a to l and from a’ to ¢”’ should be from 
c to l and from c to l’. As this same error occurs 
again in lines 40 and 41 of the next column, I 
assume that it must have had its origin in my own 
bad writing ; otherwise I should have attributed it 
to that long-suffering individual, the compositor. 
By the bye, your engraver, too, has turned my 
small italic ls, d, and e into capitals, for some 
reason best known to himself. I do hope that your 
correspondent has not begun to construct his dial 
from my directions, and beon misled by my care- 
lessness (or caligraphy). 

Perhaps I may be allowed to inform Mr. Hildlers- 
ley (letter 2080, p. 317), in connection with his 
mention of Ball's division’? in Saturn's Ring, 
that quite recently Mr. W. T. Lynnand Mr. C. L 
Prince, both Fellows of the Royal Astronomical 
Society, have independently shown conclusively 
that Ball had nothing whatever to do with the dis- 
covery of the chief division in Saturn Rings. 
Cassini was, without doubt. its real discoverer, and it 
should certainly be called by his name. Vide the 
«Astronomical Keyister for the current month. 

I must ask Respice Finem” (query 48824, 

327) kindly to read my reply to Mr. Hurtshorn 
(letter 20750, p. 272). Having done so, and im- 
pressed the fact upon his mind that the tides ha vo 
their origin in the differential attraction of the body 
causing them, a very little reflection will cause his 


ever went the 


the earth away from that, the effect being to con- 
vert our hypothetical thin sphere of water covering 
the globe into an ellipsoid, whose major axis passes 
through the moon and the earth’s centre, and whose 
minor axis passes through points on the earth’s sur- 
face 90’ from that where our satellite is vertical, the 
water, of course, being taken away from the ex- 
tremities of such minor axis to make up the two 
heaps beneath the moon and on the opposite side of 
the earth's centre. Now let us introduce the sun at 
this opposite extremity—in other words, let us sup- 
pose that it is full moon. Does not Respice Finem” 
see that the sun will, in turn, heap up the water be- 
neath him, and at the opposite end of the terres- 
tial diameter (just as though the moon were not 
peen, and so exaggerate the tides? as, in fact, 
e is found to do. 

„W. 8. W.” (query 48866, p. 328) should get a 
Zin. refracting telescope (or a din. reflector) at a 
cost of about £15, a good timekeeper of some sort, 
Balls Astronomy in Longman’s ‘‘ Text-books of 
Science“; Webb’s ‘‘ Celestial Objects for Common 
Telescopes; and Proctor's Star Atlas.” This 
will suftice to start him in the kind of astronomical 
study wich he pretty evidently desires to take up. 

I would commend your report of the last meeting 
of the Royal Astronomical Society, on p. 344, to the 
perusal of anyone who mny have regarded my 


ed | ntternances with reference to the action of the 


‘* Endowment of Research party as too strong; 
and especially to those of my brother-readers who 
have occasionally hinted that there was no such 
perty. From your report it will be seen that Mr. 

ockyer announced that the South Kensington 
Solar Physics Committee ” had sent in an appli- 
cation to the South Kensington Science and Art 
Department, pointing out the extreme importance 
of making observations of the Solar Eclipse of next 
May, from two islands in the South Pacific, and 
standing, as it were, in loco Regine, procesded to 
invite the Fellows of the Society to volunteer to go 
out at the National expense! What was the 
meaning of this little farce? Does anyone for a 
moment suppose that Mr. Lockyer was anxious 
that a number of gentlemen, strangers to him, 
should join him in what he described as a pleasant 
expedition?” Evidently he has no such affection 
for unknown friends, but desires the backing of the 
Royal Astronomical Society to his application to the 
Treasury, in place of that of the httle body who 
have christencd themselves the ‘Committee of Solar 
Physics.“ On the whole, I am glad to see things 
done a little more openly than they have been for 
some years 95 Those who saw Messrs. Christie, 
Dunkin, and Lockyer in consultation on the front 
bench, will now be able to appraise the value of a 
denial that there isany connection between them. 

In ordor to give any definite answer to the first 
question put by ‘San Tazse,“ in letter 20827 
(p. 337), it would be necessary to possess an amount 
of knowledge us to the mass, velocity, and resist- 
ance offered to the passage of the comet through 
the solar photosphere, which, I regret to say, neither 
I nor any other human being possess. Meeting, 
though, as the great comet probably did, witha 
high degree of resistance in its passage through tho 
Sun's surroundings, it may well have become as highly 
heated as (if not morc so than) the photosphere on 
which it was superposed, and so, of course, have 
become invisible. It is only when light is trans- 
mitted through a gas cooler than the medium 
emitting it, that absorption takes place. Any con- 
nection between comets and sunspots has yet to be 
proved. A great spot appeared shortly after the 
passage of the great comet of 1843 through peri- 
helion ; and it is asserted that the heliographio 
longitude of this spot corresponded with the longi- 
tude of the comet’s perihelion. I must add, however, 
that I have not myself checked these facts. On the 
other hand, though, it is quite certain that there are 
comets which go both over and under the Sun, and 
have their perihelion in latitudes in which spots 
never occur. 

Ihuvetothank Mr. Westwood Oliver (letter 20829, 
p. 337) for the courteous and kindly tone of his 
communication. I do not fancy, however, that I 
length of denying that solar 
activity might affect terrestrial conditions. What 
I havo said, und must continue to say, is that no 
sufficient proof oxists of any such connection. 
Surcly Mr. Oliver remembers Dr. Jelinck’s paper iu 
the Zeitschrift Jar Meteorologie for March 15, 1873, 
in which thut eminent meteorologist discussed ob- 
servatious of rainfall made from 18333 to 1867, during 
which tive periods of sunsopt maxima and three of 
minima occurred. They were made at Guernsey, 
Greenwich, Orkney, Tarn, Toulouse. Bages, 
Béost, Calcutta, Algiers, Oran, Philadelphia, Furt 
Columbus, New Bedford, Barbadoes, Connacon, 
Paris, Geneva, Great St. Bernard, Rome, and 
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Palermo, with this most t and instructive 
cane 8 5 Aa mnan 5 
seem vour the Sunspot esis, 30- 
lutely contradicted it. What A KARRG needs 
me to point the moral of these t figures ? 
Put popularly, I may say that if there were two 
periods of maxima and minima in each case, this 
corresponds with the probability of two pennies 
being weighted ; if in a hundred and one tosses, 
two heads appeared 51 times, and head and tail 50 
times. No person would dream of making such an 
assertion. feis about what ought to be expected. 
Besides, I can never too often reiterate that any 
effect produced by the Sun must affect the whole 
world, and not different of it differently. It 
may suffice to point, in illustration of this, to the 
strangely diverse weather which has prevailed this 
year on opposite sides of the Atlantic. I thoroughly 
pa pis with Mr. Oliver in his estimate of the objects 
of the journal to which he refers, and only grieve 
that more of the general public do not see it as 
clearly as we do. 

Taking seriatim the questions put by ‘‘ Amator 
Stellarum ”’ (in query 48928, p. 347), I may tell him 
that to modern observers Venus presents a sensibly 
circular outline (as she ass y did during her 
Transit on the 6th instant); but that as long ago 
as 1807 Vidal measured her polar diameter as 60°4", 
and her equatorial diameter as 61:5". With refer- 


euce to Mars, Webb says (Celestial Objects, p. 150): 
„Herschel ascribed a great on ead (ry) to this 
d detect none; 


Raney globe; Dawes co 
hroter made it less than ir; Hartwig gives 
it 230. I am tempted to think that even Hartwig's 
estimate errs rather in excess than in defect, 
Nothing is known as to the inclination of the equa- 
torsof Mercury and Neptune to the planes of their 
respective orbits. Schröter fancied it to be 20° in the 
case of Mercury, from a band which he imagined he 
observed on the planet during the early summer of 
1801. Buffham, in 1870 and 1872, observed what 
he took for white ts on Uranus, and from their 
apparent motion deduced a rotation period of 
something like twelve hours. No one has 
et attempted to ascertain the length of the 

‘veptuniun day. With reference to the binary 
star periods, that of 1 Cassiopeia is very uncertain 
indeed. Doberek makes it 222°435 years; Grüber 
195°235 years, and Dunér 176-37 years: a pretty 
wide range. f Cameli” (Camelopardi?) is new 
to me as a binary system; while the hysical con- 
nection of the components of ı Leonis is, as yet, 
scarcely proven. If ¢ Boötis is a binary star, it 
must have a very long period. Nothing beyond 
this can at present be predicated of it. In the case 
of E Bootis, we again have the most discrepant 
estimates of its period. Sir John Herschel made it 
11714 years; Madler 160°695 years; and Dr. 
Doberck 127°35 years (this being the latest calcula- 
tion). n Orionis, ê Herculis, aud a Piscium may 
be included in the same category as 1 Leonis. 

Does Anxious (query 48937, p. 347), wish to 
estimate star magnitudes with the naked eye, or 
with the telescope? If the former supposition be 
the correct one, he had better get Heis’s atlas, and 
80 learn the precise magnitudes of certain standard 
stars, whence those of intermediate ones may be 
estimated. In the case of telescopic stars, the 
simplest method for the amateur is that of limitin 
upertures. I have described this, at least once, if 
not more frequently, in your back volumes, to 
which Anxious ” may perhaps be able to refer. 


A Fellow of the Royal Astronomical Society. 


— 


PROF. ARCHIBALD, THE STANDARD,“ 
AND SUNSPOTTERY. 


[29850.]—I sROUTm not feel disposed to answer a 
letter in your journal last week, signed A Fellow 
of the Royal Astronomical Society,” in which he 
indulges in some rather strong language with 
reference to a letter of mine which appeared in the 
Standard, were I not moved by a feeling of sincere 
compassion to rescue him (and possibly some of the 
readers of his letter) from the horns of a dilemma, 
on which he has gratuitously impaled himself. 

The only two conclusions he seems to be able to 
draw trom a perusal of my letter are, that Iam, in 
plain language, either a fool or a knave. 

Considering that, according to his own impres- 
sion, he has only just made my literary acquaint- 
ance ” (he is wrong here, as I have had the honour 
of being mentioned by name in, at least, two pre- 
vious letters of his), he appears to have made up his 
1 about me somewhat rapidly, to say the least 
‘of it. 

I have no doubt, however, of being able to show 
that in his personal animosity to a certain committee 
(for reasons best known to himself) he has simply 
0 a his own utter ignorance of what is known 
in India and elsewhere as to the connection between 
sunspots and meteorology. 

First as to Mr. Stone. Your correspondent will 
find his exhibition both statistical and graphical of 
the inverse concord of the sunspots and the tempera- 
ture curve at the Cape of Good Hope, in the Proc. 
Roy. Soc. for 1871. 

Next as to Mr. Blanford. Your correspondent’s 


amazement at my audacity is only equalled, if not 
exceeded, by my surprise at his ignorance of Mr. 
Blanford's recent work in this direction. In the 
5 i der sarc Poa Gesellschaft 9 1 
eteorologie e i meteorologi 
Journal in the world, and one which I would 
recommend your correspondent to study; and in 
the Report on the Meteorology for India in 1878, 
(after the date referred to by F.R.A.S.), occurs a 
most elaborate paper by Mr. Blanford, On the 
Variation of the metric Pressure over India 
and Siberia in connection with the Sunspot 
Cycle,” which may be said to mark a new era in 
the history of the question. To clench the matter, 
I quote the following words from the Report, 
p. 62, The excessive pressure which characterised 
Asia and Australia and the intervening 
Indo-Malayan region, from the spring of 1876 
to the autumn of 1878 was . . in 
the maximum phase of a cyclical oscillation 
coinciding with the sunspot period.” lanford 
has likewise written at some length in his reports 
and elsewhere on the relations between 8 ts 
and solar radiation, vapour tension, &c. After this, 
I think I may fairly say ‘‘ Volvuntur risu tabulæ ” 
with reference to my audacity (or fatuity). That 
our correspondent never heard of my existence 
fore, is only a further proof (if one were needed) 
that he has never read Mr. Blanford's Indian 
Reports,” since in those of 1876 and 1879 Mr. 
Blanford has referred in terms of approval to two 
separate investigations of mine in connection with 
sunspots and A 

For a really admirable and comprehensive ré- 
sumé of the entire subject, I would recommend 
F. R. A. S., if he has not seen it, to purchase 
Prof. Hermann Fritz’s prize essay (275 pp.) entitled 
„Ueber die Beziehungen der Sonnenfleckenperiode 
zu den Meteorologischen und Magnetischen Er- 
scheinungen (Haarlem, de Erven Loosjes, 1878), for 
which the Haarlem Society of Science awarded him 
a prize of 150 gulden. A perusal of it would tend 
to enlighten and perhaps convince him of the 
futility of trying to extinguish a hypothesis which 
is supported by collateral evidence in every meteor- 
ological element that has been discussed, and is 
thought worthy of investigation by several of the 
leading foreign meteorologists and physicists. For 
the benefit of your readers I will quote the final 
result of Prof. Fritz’s inquiry in his own words, 
which I dare say F. R. A. S.“ will kindly trans- 
late (I have purposely refrained from doing so for 
fear of being accused of attempting to pervert their 
original sense) in his next letter. 

Als gesammt resultat finden wir. dass bestimmte 
Beziehungen bestehen zwischen der Veranderlichkeit 
der Sonnenflecken, der Variation der magnetischen 
Declination und dem Polarlicht; dass Beziehungen 
zwischen dem Wechsel der Sonnenflecken Hiu- 
figkeit und den meteorologischen Erscheinungen 
der Erde sehr wahrscheinlich sind.“ 

What F. R. A. S.“ may precisely mean by the 
term ‘‘sunspottery’’ Ido not know; but that all 
the gentlemen in the list I gave in the Standard, 
aud a good many more besides, believe that sun- 
spots affect the meteorology of our earth, I am 
prepared to prove to the satisfaction, if not of such 
a sceptic as F. R. A. S., at any rate of those of 
your readers who are possessed of an ordinary 
amount of intelligence and honesty. 

With nine of diese gentlemen 1 am acquainted 
either personally or by correspondence, and if I am 
**credulous to fatuity,” it is plain that I am the 
victim of a widespread conspiracy to uphold an in- 
tellectual fraud whose ramifications penetrate 
every quarter of the globe. 

Your correspondent, like Mr. Proctor, and the 
writer of the article in the Standard (in which pro- 
duction F. R. A. S.“ betrays an almost parental 
interest), lays much stress on the opinion of the 
Astronomical Society, as if their dictum (or that of 
a polemical clique which for the time represented 
them) were alone enough to condemn the theory 
of the connection of sunspots with meteorology ; 
whereas it is plain that the question properly (after 
the fact that there is a recurring ee of sunspot 
frequency has once been established by the 
astronomers) belongs to, and can only be adequately 
solved by metcorologists. It is, therefore, im- 
portant to notice that in India, where their effects 
bear a much larger ratio to the total changes ob- 
servable than in this country, every official 
meteorologist, from Mr. Blanford downwards, in- 
cluding Mr. Pogson, the Government Astronomer 
at Madras, recognises their influence not only in 
temperature (which Mr. Proctor admits in his letter 
to the Standard), butin pressure, rainfall, cyclones, 
humidity, and wind. (Sce amongst other things 
The Meteorology of the Bombay Presidency,” by 
Charles Chambers, F.R.S.) 

Moreover, in one case at least—viz., the winter 
rainfall of Northern India—its inverse concord with 
the sunspot curve, discovered independently by 
Prof. Hill and myself in 1877, has been confirmed 
and extended by Prof. Hill to the greater part of 
Northern India (a region which could geographi- 
cally swallow up more than half a dozen Great 
Britains), in a paper published in the Indian 
Meteorological Memoirs in 1879 (another valuable 


series of papers which I can cordially recommend 
to F. R. A. S.,“ if he wishes to inform himself of 
the latest developments of ‘‘ sunspot literature,” 
outside what the American geographies used to call 
‘a rocky island off the coast of France.” 

Finally, when F. R. A. S.“ and his friends, or 
aliases (2, have studied the question in its 
meteorological, as well as its astronomical aspects, 
I shall be willing to discuss the matter more 
minutely with them. Meanwhile, I would merely 
warn them (to paraphrase our Laureate) to beware 
lest they mistake the cackle of their society for the 
murmur of the world. 

E. Douglas Archibald. l 
(Late of H.M. Bengal Educational Service.) 


VARIABLE STARS. 


(20851.]—I rorwarp tho following notes :— 

t Draconis.—As I expected, this star is brighten- 
ing. At present it seems to be 4'5 or 44. 

a Cassiopcia.—This star is also brightening, and 
appears to be losing colour. It is now about 2“ &. 

ly and v? Caxsitopeia@.—I have been observing 
these stars at intervals during the past year. They 
often seem absolutely equal, but on some occasions 
v! appears to be distinctly inferior to v“. 

Z Gree Minoris.—This star is 319 in Messrs. 
Espin, Read, and Gage’s catalogue. The limits of 
variability are there given as 4:2 to 4'7. In March 
last I entered it as 4°2, but during the past six 
weeks I have observed, during such brief glimpses 
as I have got of the sky, it to be 4'8. It seems, 
however, to be brightening again. 

3 Cyqni.—The following are some estimates of 
this rather perplexing ‘‘ suspected variable "’ :— 


1882. March 11, 3°3. Aug. 8, 3:2. 

„ March 15, 3-4. Aug. 29, 34. 

10 57 1 25, 33. Sept. 17, 3:2. 

5 ay 15,32. Oct. 4, 3˙2. 

The weather here has beon so bad as almost to 
prevent observation. 
S. Maitland Baird Gemmill. 

Glasgow, Dec. 18. 


TRANSITS AND EOLIPSES — A 
CORRECTION. 


[20852.]—-May I be allowed, with all due defer- 
ence, to correct a rather serious mistake (or mis- 
print) that occurred in your report ot the other- 
wise able and interesting lecture on ‘* Transits and 
Eclipses,” by Mr. P. Braham p 333)? Mr. Braham 
is reported as having said. It is known perfectly 
well that our nearest neighbour does not produce 
any effect by the light it emits under a period of 
36 years, and light travels at the rate of 160, 000 
miles per second.“ The lecturer no doubt referred 
toa Centauri, but the distance of that star is, in round 
numbers, 20 billions of miles, which would give a 
light passage of 34, and not 36, years. 

j Š ; A Young Astronomer. 


MEDICAL REPLIES. 

(20853.]—Doe@ BITE (48854).—Your son’s dog- 
bite has probably no connection with his preseut 
attacks, which are a mild form of epileptic fits, and 
need careful medical treatment. 

Bricut’s DisEABE (485U8).—In Bright’s disease 
the urine contains albumen; generally, also, casts 
indicating the stage of disease in the tubes of the 
kidney. To test the urine for albumen get a clean 
test-tube. Pour in an inch of uriue ; test by means 
of blue litmus paper to see that the urine is acid. It 
should just dden the blue test-paper. If not acid, 
one drop of nitric or other acid should be added to 
the urine. Then bring slowly to the boil over a 
spirit-lamp. If the urine contains albumen a hazi- 
ness appears or a flocculent precipitate falls, accord- 
ing to the amount of albumen present. If the tube 
be set aside the coagulated albumen will subside, 
and, at the end of twenty-four hours, an estimate 
of its amount may be made and compared with suc- 
ceeding amounts day by day or at weekly intervals, 
if the case be a chronic onc. The urine should be 
that passed directly on rising in the morning, 80 as 
tosecure an average specimen. ‘The examination of 
the casts from the tubuli can only be made by means 
of the microscope. 


DISORDERED LIVER (48900.)— Leave off the beer 
and tobacco, and take proper easy-going exercise 
in the open air. If not relieved, get carefully 
examined by your doctor. 


TEA AND COFFEE AFTER Mears (48914.)— 
G. L. T.” has misread mydictum. My words are, 
„The habit of drinking “/ % tea or black coffee 
directly after dinner is especially bad, and certainly 
interferes with digestion.” am clear on this 
point as a general rule in healthy stomachs. Of 
course, habit is a powerful modifying influence, and 
those who have long used themselves to such use 
of tea or coffee may uot feel that they are de- 
veloping a dyspepsia or a liver affection. But, 
nevertheless, they will find out the fact if they 
live long enough. Sleepiness ought not to be a 
very truublesome matter to persons who eat only 
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such a moderate dinner as previous exertions 
have entitled them to. If after-dinner sleepiness 
be a consequence of severe and long-continued 
ante-prandial fatigue, lct the sleepiness be indulged, 
and get the system refreshed and renovated thereby, 
‘and the digestion of the well-carned dinner mean- 
while perfected. Inthat case a strong tea or black 
coffee simply interferes with a necessary and well- 
earned indulgence. If after-dinner sleepiness be 
& consequence of mere over-eating, the use of strong 
tea or black coffee to antagonise that sleepiness 
merely acts by diverting the blood to the brain 
when the stomach needs the blood in order to com- 
plete the digestion of the food which has been put 
into it. The remedy hore is not to artificially hurry 
up the stomach, but either to stop the habit of 
gorging like a boa-constrictor, or to accept the 
torpor which comes upon the boa-coustrictor after 
a gorge. But in all such matters, habit becomes a 
mother-in-law if not a mother-nature, and man is 
a very difficult animal to kill. One should consider 
the hagorean maxim. Fix upon that course of 
life which is best; habit will render it most de- 
lightful.“ 

EveEsiautT (48918).—Red-lead powder falling into 
the eyes is certainly injurious—not only by its 
poisonouseffect, but also as a mere powder mechani- 
cally irritating the eyes. 

CONGESTION OF LIVER (48923).— A. W. D.” 
Pro bany has not arrived at a correct diagnosis of his 

isease. The liver, being out of sight, is often made 
the scapegoat when it is in no way in fault. Get 
carefully examined. 


Watery Eve (48934).—If the running-over is 
from the inner corner of the eye, your mother 
probably has an obstruction of the lachrymal duct, 
which drains off surplus secretion into the nose. Get 
eye examined by a competent doctor. 

James Edmunds, M.D., &c. 

Grafton-street, Bond-strect. 


LEGAL REPLIES. 


(20854.] —Ancrent LIOITS. — PRESCRIPTION 
(48889.)—It is necessary that I should have more 
exact particulars of this case before I can answer 
with certainty. But clearly the tea-tickets, what- 
ever they have been, cannot affect the case, as the 
only way to take it out of the Prescription Act is 
by a consent by deed, or in writing. under that 
statute an ancient light has been enjoyed for 20 
years without interruption, it becomes an absolute 
easement. The Act further provides that no 
‘** interruption ” shall be reckoned as such which 
does not extend toa year. The result is that, if 
windows have been open for more than 19 years, 
the right is Haaren acquired, as there can then 
be no valid interruption.“ So without exact 
dates I cannot answer this question ; but it looks 
as if the right had been acquired by prescription. 


WILL—MARRILAGE.—DECEASED Wrre’s SISTER 

1 .— This question is rather confused; but as 
ar as I can make out, the querist wants to know 
whether the children and grandchildren of A. can 
claim property as lawful issue of his marriage with 
his deceased wife's sister, and certainly they cannot. 
B. was not the lawful child of A., and therefore hor 
children cannot be his lawful grandchildren, and so 
cannot claim property in that capacity. But I may 
have missed his point, and if so, ho had better put it 
again, and more plainly. 

PARTNERSHIP.—SHARE OF ProFits (48891).—This 
is not a legal question, but rather one for the con- 
sideration of the querist, upon all the facts and 
circumstances. Such mattcrs usa share of profits 
must always be arranged between the partners, 
and there can be no legal or other rule upon the 
subject. 


County-CourtT—OLp JUDGMENT — EXECUTION 
(48509).—Execution can be issued upon a county- 
court judgment at any time within six years, by 
producing it to the registrar’s clerk, and at an 
time after six years if leave be obtainod, and which 
will be granted upon a formal application by the 
plaintiff, of which no notice need be given to the 
defendant. In this case, therefore, the creditor 
should go and issue his execution at once, and he 
will probably get his money. He may. find my 
shilling ‘‘ Hints on County-court Practice” useful 
in these cases. 


AECHITECT—INDENTURES (48909).—It would be 
very unwise of the pupil to do without his 
indentures ; for then he would have no clear and 
ready means of proving and enforcing the contract 
entered into, and of compelling his master to teach 
and employ him in the event of disputes, which 
may always happen. 

LANDLORD AND TENANT- Reparns (48913).—The 
breach of a contract to repair on the part of a 
landlord is no answer to the claim for rent, and if 
the tenant does not pay, the landlord can distrain, 
although he may be lable for damages as to 
repairs. As the landlord has not attended to the 
roof, after due notice that he will do so, the 
tenant should repair it himself, and then sue his 
landlord for the sum so paid, upon the agreement. 


He may also claim m that action — resultin 
from the landlord’s neglect to repair the roof, an 
so recover the expense he has been put to in doing 
the internal repairs rendered necessary, if he can 
show that they resulted from the landlord’s breach 
of the agreement. 


WILL INVALIID MARRIAGE (48924).—When the 
son of C. arrived at the age of twenty-one years he 
took a vested remainder in the property, and, 
although he never had possession of this property, 
he had a legal title to it, and he could leave his 
right to it by willif hechose. Without sceing a 
copy of this will, or its operative clause, I cannot say 
if it is valid. The children of the second marriage 
were, of course, illegitimate ; but if the son of C. 
described his so-called sisters by their reputed 
names, the gift would be good, an probabl , also, 
if he only spoke of them as sisters,“ as he had no 
others, and so they would take the property. But 
in these cases of difficult construction I should 
really see the will itself. 

Fred. Wetherfield, Solicitor. 

2, Gresham Buildings, Guildhall. 


DIE ENGRAVING—SAW SHARPENING. 


[20855.]—I wii endeavour to finish the subject 
in this letter, as space is valuable, and it will not 
do to trespass on the good-nature of the Editor. 

If Fred. Carre is determined to make his own 
blanks, he must buy his embossing press at once, 
as then he can make the blanks to ft the press, and 
not vice versd. The dies for small work (crests and 
monograms) are about sin. thick or less, with a shank 
on underside; they are turned from the solid, and may 
be of any shape—round, square, or oblong. Not 
one amateur in 500 has the appliances for making 
his own press; it would be cheaper to buy, even if 
you had a good pattern to copy. 

For list of makers see ‘t Post-Office Directory.“ 
If I were about to buy one, I should ask the maker 
what size he would recommend for pro work, 
and then select one ove size larger. press only 
just powerful enough wastes time and irritates the 
temper. Geta pattern die with the press. To do 
a small spray with a few leaves and flowers, make 
a punch for every flower and every leaf, and finish 
each one carefully, so that when driven in it is done 
with ; cut the s and stems with fine half-round 
graver; the shallower all the work is the better it 
will look; rub the face of the die when finished on 
oilstone ; you do not want a better polish than this 
will give. 

To make the counterpart, take two or three small 
pieces of the very best Bristol board, stick them 
together with smallest quantity of very thick paste, 


give a few moderate blows with press, and when 


you have a nice impression cut away all superfluous 
card with a sharp pen-knife to a bevelled edge; 
cut close to your work without regarding size of 
die. If the impression is not quite perfect, warm 
the counterpart with a small piece of lighted paper, 
strike while warm. Professional embossers often 
melt, not burn, a small piece of guttapercha in the 
gas, dab it over the face of counterpart, and imme- 
diately give a squeeze, not a blow, with press. This 
fives an impression absolutely perfect. Of course, 
cut away all superfluous guttapercha. 

The best way to fasten the die in press is to place 
a piece of thick and good paper, slightly pasted 
on both sides with thick paste, between bed of press 
and back of die; trim the counterpart before you 
stick it up in its place, with a very little paste. 
Once pasted you can only tear it off in picces. For 
large dies they use 3 or 4 pieces of good millboard, 
instead of Bristol board—thut is, for dies ns large as 
a page of note-paper. 

red. Carre has not yet seen a good American 

saw, if he thinks it a toy, not a tool.” I sawa 
carpenter cut off about a yard from the top of two 
piles to make them the right length. He did them 
both while I was waiting on Ryde pier for the 
steum- packet. Gamma. 


THE VOSS INDUCTION MACHINE. 


[20856.]-—WILL vou allow me to suggest to Mr. 
Molison that working drawings of this machine, 
together with the 77 8 possible directions for its 
construction, would be much appreciated by those 
who, like myself, have not sufficient electrical 
knowledge to construct one from the more scientific 
directions given by Sigma f I, for one, cannot 
afford to buy a large one, but should like to make 
one if I could be certain to do it without failure; 
and I would not attempt it from any particulars I 
have yet read. 

It is just the same with the instructions I have 
seen as to the construction of dynamo-machines, I 
should like to make a small one that would light a 
few Swan lamps, and do not see why some of our 
able contributors should not give instructions and 
drawings that would enable any one to do it. Such 
plain instructions as have appeared some time back 
with respect to the ‘Induction Coi” is what 
hundreds want; and if Mr. Patrick or any one else 
who makes the various parts that an amateur could 
not readily construct, would take this in hand, it 


would create an interest and promote instruction in 
electrical science toa very large extent. 
Dyer’s Coil, and How to Make It,” is a little 
pamphlet that any child could work from. Why 
Should not other machines be made equally easy to 


comprehend ? Apprentice. 


[20857.]J—Ix reference to letter 20841, p. 329, I 
trust Mr. Molison will not defer his intended 
communications on account of my having treated 
the subject. I really do not know much about 
it, and am not likely to go very much into it at 

resent at all events, having gone into it just now 

cause I wished to be in possession of the latest 
and best information in this as in other depart- 
ments, while the new edition of my book is in 
the Press. Mr. Molison can, no doubt, give 
readers more information than I can on the sub- 
ject, and I shall be very glad to be among the 
earners. 

In reply to J. Day (48896), the length of the 
tubular spindle of the movable disc is about 3in. 
between plate and the driving pulley. That of the 
discharging-balls is about tin. It would be better 
for them to project another 3 or 4in. beyond the 
two jars and over the base-board, as it 13 incon- 
venient to pass discharge in any apparatus as it 
is arranged except by connecting it to an external 
and separate discharger. The papers ought to be 
at the back of the fixed disc. This brings the in- 
ductive cupacity of the glass plate into action. 
If in front, only that of the air is utilised. The 
upright combs are connected together by a brasa 
casting, into which the rods are screwed. As I 
explained, they serve to short-circuit the discs 
after they have done their work. They would 
otherwise carry over a residuary charge opposed 
to the work they have to do. Sigma. 


THE SLIDE-RULE. 


20858.]—In reply to letter 20813,“ The loga- 
rithms of logarithms ’’ is to me an expression that 
I have not hitherto met with. I desire to see its 
form and use elucidated. As the statement stands, 
it appears to be as follows:—What is the logarithm 
of the logarithm of /? Suppose 7=2, then its log. 
is 0°30108000 ; thus the question asked is, What is 
the log. of 3010300? which is 9°4786098. The 
letter 20843 goes on to state for instance, to cal- 


culate the functions of the term "4/ (Pq) n — 
which I interpret as » multiplied into the 1" root of 
P/ 9. There is a slight uncertainty in my mind, 
whether the expression is properly printed or not ; 
for it may mean "4/ (P / 7)", that is the nm root of 
P/q raised to the power of m. To take the 


first interpretation „/ (P) m. Let us give 
values to the symbols. Let» = 2; n 3; P= 
16; and q = 9; then Y (16/0) x 3 is the 
question to be worked by slido-rule practice: this 
can be reduced to (3y 16) / Y = Gx 10W 9, 
which is a simple question in two operations on the 
four lines A, B, C und D of the common slide-rule 
with a single slide, and equals 4; or in this case it 
is further reduced to 4/16 = 4. Hence I fail to 
see how the example elucidates the proposition of 
obtaining“ the logarithms of logarithms.” Suppose 
we take the 2ud interpretation, and using the same 
values to the symbols, then the question becomes 
% (16; 9)%. This is not so simple as the previous 
working. Still, it can be solved in the four lines, 
as before described, and equals 2°37. Under this 
form the application of the example is as map- 
plicable to the question as the previous notation, 

Itis well known that mechanical calculations 
have engrossed the minds of many learned men 
for hundreds of years, and that any form or ex- 
pression may be resolved by special mechanism 
devoted to that particular form. Therefore it is 
not surprising to hear that the logarithms of 
logarithms ” have been deduced from an especially 
constructed slide-rule. I should, however, 
pleased to sce under what circumstances the above 
expression is made available in mathematical cal- 
AT a and how the instrument for solving such 
questions is of great scientific value ani well 
worth re- introducing,“ when we have such perfect 
modern instruments most accurately divided. 

I have been led to take an interest in letter 20813, 
from having paid considerable attention to slide-rule 
practice, conceiving the slide-rule to be an invalu- 
able friend to the calculator who has not an assistant 
always at his elbow to check his calculations, This 
foeling led me to patent a form of double <lide-rule, 
not hitherto used, which I find of great assistance, 
chiefly in checking the pen-and-ink work of civil 
engineers, architects, and builders. The rule 18 
made in two forms—a decimal rule, and a duo- 
decimal rule. The decimal rule is so contrived that 
any amount of multiplications and divisions can be 
carried out consecutively without losing the last 
calculation, as is the case in asingle slide- rule: and 
it is also graduated to give any power or root that 
may be required, so that the question of boos the 
hypothenuse on either side of a right-angled tni- 
angle is solved at one setting. The duo-docimal 
rule is a speciality, and is so constructed that it 
cubes any quantity up to 100 cubic ft. at a siuglo 
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setting of the two slides, giving the answer in cubic 
feet aud inches, which is supposed never to have 
been done before. At the same time, the whole 
working remains on the rule, open to i ction, to 
be revised by sight without removing a slide to 
work separate parts of the question. The great 
advantage of the decimal rule is that it entirely 
(except in most abstruse cases) does away with that 
source of disgust to all who begin slide-rule prac- 
tico—viz., the great amount of gauge points,” 
“mean areas, or special divisions ”’ that encum- 
ber all works upon the single slide-rule, which must 
in practice be either committed to memory, or the 
book“ must be constantly at one’s side to be re- 
ferred to. The slides are so arranged that the 
working on the rule corresponds with the usual 
working on paper by rules leurned at school. Thus, 
for cubing, the sequence is 
Length, 
Breadth, 
Thickness, 
Content, 

the breadth and thickness being the two slides, the 
length and content the Standard portions. Thus no 
slide-rule arithmetic is required to be studied. 

The limits of the pa r will not allow me to full 
oxplain the rules. eel confident that they will 
be found most serviceable for the usual every-day 
practice of tho office, bench, or yard. They are 
made by Mr. F. M. Stanley, of 3 and 4, Great 
Turnstile, Holborn. 

Referring to the original question the logarithm 
of a logarithm, my decimal rule solves the difticulty 
by inspection only. Thus: Invert the lower slide 
Aud place the line of numbers fairly in its seat— 
that is, the 0 in the slide over the 1 in lower line of 
figures, then the line of numbers is a line of 
. to the line of figures below. Thus, 
what is the log. of the log. of 27 Over 2 in the 
lower line is 301 on the line of numbers, and over 
301 is 478 on the line of numbers the log. of 
301. Mr. Alb. Kapteyn will understand the 

logs. found are the“ mantissas only, and that the 
indices must be supplied in accordance with the 


question. 
Fredk. A. Sheppard, C. E. 
46, Angell- road, Brixton, S. W. 


[20859.]—Somwe years ago a friend of mine 
wanted a Roget’s slide-rule, but found that they 
were not to be had of any instrument maker. 

It occurred to me that they might be made on the 
principle of Prof. Everett’s proportion table, in 
cardboard, and after one or two trials I succeeded 
in making one with a radius of 2din., which 
answered very well. 

The job is somewhat tedious, but if Mr. A. 
Kapteyn (letter 20843) is not afraid of that, I can 
put him in the way of doing it, either by letter or 
through the pages of the ENGLISII MECHANIC, if the 
Editor can spare the space required for the instruc- 
tions and a diagram or two. A. D. L. 


MIRRORS OF REFLECTING TELE- 
SCOPE 


[20860.]—Tne interest which this subject scems 
to excite induces me to supplement my previous 
letter with a few further remarks. But at the same 
time I regret that so few practical correspondents 
take part in the discussion. 

Referring back to letter 20730, I find our esteemed 
contributor, ‘‘A. N. H.,“ saying that when he 
had ground and polished an $in. spherical mirror 
he set to work to try and fit a small hyperbolic 
convex to it: but, after repeated trials, was obliged 
to give it up.” 

I do not wonder at his failure, nor that it should 
lead him to conclude that a hyperbola might be 
anything between a parabola and a “ boomerang.” 
The cause is very evident, if he will refer to my 
previous letter. The companion curve to the hyper- 
bola is the parabola, not the sphere, so that by hy- 
perbolising the small convex he was really increasing 


the ady too powerful undercorrection of the 
large mirror, and thereby making matters worse. 
If the large culum had been parabolised before 


be commenced to alter the small one, I have no 
doubt his experimental work would have led to a 
more satisfactory result. 

The next part of A. N. H. 's interesting letter 
is very valuable, for it records the fact that two 
poa curves do not always give satisfaction. 

e says, My Cassegrain at present consists of 
two spherical curves, but as soon as I have time I 
intend to slightly parabolise the large mirror.” 
From this it appears that the aberration of the 
larger mirror is too powerful, and requires reduc- 
tion. Theoretically, the effect of sphericity in the 
Cassegrain mirrors is to produce a balance of error 
similar to a convex and concave lens; but this can 
only occur when their foci, apertures, and distances 
are in a certain proportion. In the object-glass, 
the destruction of spherical aberration requires a 
certain arrangement of curvatures, and this condi- 
tion is just as essential to the reflector. It is this 
problem that I intend to touch upon, so far as I am 
able, in the present letter. 


Let Y and F represent the semi-aperture and 
focal 5 of the large speculum, and y and f 
those of the small mirror: «and v the conjugate 
focal distances of the small mirror, that is, u is the 
distance of the mirror in front of the focal point of 
the speculum, and v the distance of the mirror 
from the final focus behind the large speculum. 
For the sake of brevity, let the reciprocals of te and 
v be connected by the expressions // = (1 + a) % 
and 1/v = (1 — a) / 27. Then we have 

Equation of conjugate foci— 

1 1 1 


— — — — 
v u 7 


Equation of variation due to spherical error— 


1 1 1 
d(—}= ee nas ae 
(5) =G) ) 

Now, it is evident that if the first term is to be 
reduced to zero, or no error exist at the point de- 
noted by v, the second quantity must equal the 
third. e variation of the second focal reciprocal 
is easily found to be a? . (/ / 8/5), (a being the 
quantity connecting u and vr). And since the dis- 
tance u is measured from the focus of the large 
mirror, the variation of its reciprocal must obviously 
be the same as that of the reciprocal of F, the focal 
length of the large speculum. 


This for parallel rays is, of course 


rejecting the numerical dedominators and takin 
the root of each quuntity, the equation of spherica 
error is— 


Y` ea. wes 
FyF fvf 
Now, with respect to the semi-apertures Y and y, 
it is evident that they must, at least, be in the same 
proportion as F and u, for if not the small one will 
be unable to receive the whole of the converging 
luminous cone from the large one. Therefore, in- 
stead of Y substitute F, and in place of y put the 
value of u—viz., 2f / (1+ a). Then the equation 
takes the penr 
1 


Hence 


e 
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Frota this 95 can eusily get the value of a, viz.— 
1 
e e eee ee (3) 
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a=3 / 


When ais E EER the conjugate focal distances 
can readily be determined. For brevity, let the 
focal ratio be denoted by z: then the values of u 
and v are— 


( ) (). 
Vr Vi-l 

These values will show where the small mirror 
must be placed, and where the final focal point will 
fall. We must next find what values can be given 
to z ; for it has a limit which must not be exoeeded. 

It is evident that the final focus must always fall 
without the large mirror; that is (u + v) must 
always be greater than F.. Adding together the 
above values of « and v, we have— 


(% 0%) =＋ ( 4+ ay) (4) 


This is the maximum value of (u + v), and as 
the second part is fractional, we may say that it 
cannot exceed f x 4°5.* Therefore, when the 
ratio of foci is 4'5, the final focus falls on the sur- 
face of the large mirror; and if it be greater, the 
same point is in front of the mirror. Hence, we 
conclude that in no case must the focus of the small 
Cassegrain mirror be less than one-fourth that of 
the large one. Taking the value of z = 4, we find 
a = 3, from which u = § x f, or } x F and v 
3 x f, or # x F. So that the sum of u and v is; F, 
which shows that the final focus is at a distance 
behind the large mirror equal to one-eighth of its 
focal length. 

It is n to observe that the above relations 
apply to spherical mirrors only; if they have conic 
curvatures, much greater latitude is allowable in 
the proportions of the various parts. 

I now come to the Gregorian form. There is no 
doubt that those who desire a direct-view reflector 
would prefer the Cassegrain plan, on account of the 
balance of error being obtainable with spherical 
curves. In the Gregorian both the mirrors should 
—and one of them must—be other than spherical. 

Keeping to the small spherical mirror, it seems 
that the curve of the large one should be a rect- 
angular hyperbola. The equation to this curve 
is y = 4/2 rx + 27; that of the circle y = 
4/2 rx — z*: so that the two aberrations for 
parallel rays are alike, only of opposite signs. This 


* Perhaps some of our correspondents will show us the 
quickest way of obtaining an exact solution to the equa- 
tion z =4 + 1. It is easy enough to see that it 

E — VX 
must be about 4'5 ; but in the solution seems rather more 
complicated than one might at first imagine. Thee xact 
value is of little moment to the subject in hand, but the 
solution may interest some of our mathematical friends.— 


shows that this particular curve ‘rolls back” as 
much from the parabola as the parabola does from 
the sphere; thus indicating a large amount of 
alteration in the curve of the large mirror. Pro- 
bably few would care to go beyond the parabola, 
unless it was the result of a fluke.” 

I am rather at a loss to understand why a man 
who could produce a perfect parabola with certainty 
should fail to produce a correct Gregorian ellipse, 
unless thero is some extraordinary difficulty in 
dealing with small surfaces. Evidently the small 
mirror should be very nearly parabolic; and the 
same process of working should answer for both 
1 of curves, only it must be stopped before 
the parabola is quite reached. 

In the working of convex surfaces J believe it is 
not a very difficult matter to produce an approxi- 
mate ellipse or hyperboln; but we shall hear more 
about this matter when Prismatique”’ deals with 
it in object-glass working. Let anyone draw a 
curve representing the section of one surface of 
a spherical lens, and insersect it bya line represent- 
ing an axialray. Draw a tangent at the vertex 
and another at the margin; and on , ata 
short distance from where they intersect, erect a 
normal, and produce them to cut the axial ray. 
Now if each tangent and normal be supposed to 
sweep round in the same direction, on the vertex 
and margin as centres, then their axial intersections 
will approach and meet. This shows that in order 
to draw out the marginal rays and close in the cen- 
tral ones, the spherical zone or ring-mound, 
intermediate between vertex and edge, must be de- 
pressed in a gradually decreasing degree each way 
towards centre and circumference. I do not say 
the midway zone requires most ‘‘planing”’ off, 
because the point of maximum depression cannot 
be exactly located; but indicate only the general 
nature of the alteration required to convert a con- 
vex sphere into either ellipse or hyperbola. I should 
think a graduated “‘ring-polisher’’ would be useful 
in alterations of this kind. This would require to 
be less in diameter than the surface, and have a 
central aperture, dependent for its size on the 
extent and position of the local alteration. 

On erring our attention to a concave sur- 
face, it will be seen that we havo to deal with 
errors of a precisely opposite nature. The spheri- 
cal working has worn down the intermediate zone 
too low; and, as we cannot raise it, the 
centre and edge must each be depressed, 
untilthe intervening hollow is eliminated. It is the 
proportion between the depression of centre and 
circumference which gives the character to the 
curve. Evidently, for an ellipse, the centre requires 
most depressing ; while for the parabola and hyper- 
bola, the edge must undergo the most action. Of 
course, the same focussed curve will not always 
come out from the same spherical foundation. 
When outer and inner rays are made to approach, 
it is evident that both need not, and most probably 
will not, be equally affected. More influence may 
be exerted on the inner than the outer rays, or vice 
rersd, and though the result is the same, the cor- 
rected focal distance will not be the same in each 
case. But whatever curve be desired, both centre 
and edge must be acted upon; and the required 
figure must be, as nearly us possible, obtained as 
soon as the remuant of the spherical hollow is 
obliterated. Any further working must tend to 
produce error; for if the proces is not such as will 
give the desired figure when a portion only of the 
surface is being abraded, it is not likely to give a 
better result when tho action is spread over the 


whole. 
Dec. 4th. Orderic Vital. 


P.S.—I observe Mr. Calver uses the plan I advo- 
cated as being theoretically the best for securing 
correction in these forms of reflectors. The 
maximum focal ratio 4-5 applies to two spherical 
curves only; if a greater ratio is used, the small 
convex will need hyperbolising, or if left spherical, 
the large one must be elliptic. I must thank Mr. 
Calver for telling us that theory and practice agree 
as to the best way of arranging two combined 


mirrors. 
The result obtained by A. S. L.” agrees with 
my former one, only he has taken æ as one of the 
conjugate focal distances: I took it as the distance 
separating the mirrors. O. V. 


SIZE OF FLATS IN REFLECTING 
TELESCOPES. 


[20861.]—I mave lately, with the assistance of 
Mr. Calver, reduced the size of the flat for my 
12}in. mirror from 2} inches to ljin., and as my 
experience may be interesting to some of your 
readers, I append it as follows. 

I suppose we must all admit that if any plan 
could be devised to dispense altogether with the 
flat, and so utilise the central rays of the mirror, it 
would be most desirable to do so: that this is 
indeed the defect of the reflecting telescope—that 
the most valuable part of the mirror, which 
has most to do with the formation of pertect 
discs, is lost. Probably no plan for this can be 
devised, without as in the Herschelian construc- 
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tion (at any rate for small instruments) the remedy 
being worse than the disease. 

If this is so, it seems desirable that the flat should 
not be larger than is absolutely necessary, so as to 


interfere with the central rays and obstruct the |i 


ight as little as possible. 
found that the diameter of my cone of rays 
from the mirror 12}in., 9ft. Sin. focus, was just 
under lin. at 12in. from the focus, and as this is 
about the distance of my flat from the focus I con- 
cluded that a flat of IA in. diameter would still have 
a margin of yin. all round outside the cone, 
which I deemed to be sufficient. 
nferring with Mr. Calver on the nes he 
ffered his best assistance, as he always does, to 
elp me in the matter, and sent mea fine lin. 
flat and mount, made to fit my instrument, and be 
exactly, when fixed, opposite my eye-tube. 

Ihad an opportunity of testing it on Saturday, 
the 9th inst., and the result was entirely satisfac- 
tory. Saturn wasa peren icture ; I seemed to 
be looking into the planet. 's division was of 
course very distinct and clear all round, while the 
colours on the planet and the paper-ring were most 
beautiful. Encke’s division was also at intervals 
(the atmosphere was hazy with very heavy dew 
and frost) perfectly distinct; full mirror 240 
aplanatic. I then tried on doubles, and was struck 
with the increased net epee definition, and small- 
ness of the discs. was particularly the case 
with Castor ; the discs were beautifully small and 
round, with the faintest appearance of rings. 
č Orionis was most erg | divided, the close comes 
standing out from its 5 gy primary, like a 
diamond. The same applied to o and 33 Orionis 
and Rigel. These I viewed with l0in. stop powers 
224 and 300 Huy. I then turned on the at 
nebula with full mirror 240 aplanatic large field, 
which was grand indeed. The 5th and 6th stars in 
the Trapezium were very distinct, the 6th, which 
your readers know is immensely more difficult than 
the 5th, being perfectly clear the whole time. 
Athough m 2 flat is an especially good one, there is 
no doubt a4 as to the superiority of the result 
with the 1#in. in every pony nant, colour, defini- 
tion and smallness of discs. The night was a good 
one—unfortunately I omitted to test the radiation, 
but as Saturn would not bear my 390 achromatic, 
which is a particularly fine one, I have no reason 
to think that it was especially so. 

The thanks of observers who have his instruments 
are due to Mr. Calver for the exquisite perfection 
of his mirrors and appliances, which alone renders 
such an evening’s enjoyment as the above possible. 
A friend who was observing with me, although well 
versed in smaller telescopes, on viewing Saturn 
said, Well I never saw anything like this before; 
you have a fine instrument indeed.”’ 

Fordingbridge. T. Westlake. 


STAND FOR SMALL TELESCOPE. 


[20862.]-—THERE must be many of “ ours’? who 
possess telescopes which are too small to be of much 
use in practical astronomy, yet large enough to 
afford some interesting peeps into the economy of 
some of our nearer neighbours in the stellar uni- 
verse; and, as I often hear the owners of such 


instruments complain of the difficulty of holding | 


them steadily, I have devised a cheap and simple 
stand which I find both portable and rigid. I inclore 
you a rough sketch of it, and if, Sir, you consider the 
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matter of sufficient importance, you might find a 
spare corner for it and this letter in your much 
valued paper. The stand consists of a table-cramp, 
fastened by means of strong copper wire or solder, 
to one leg of a pair of pe 8 screw compasses, the 
telescope being similarly fastened to the other leg, 


the whole is attached by the cramp to the top bar 


of a window sash, or to the edge of a table or pair 
of steps. The screw of the compasses A, gives the 
vertical motion, the horizontal motion being easil 
e hae by the hands, as the head of the cramp B. 
is loose. In the hands of some of your ingenious 
readers, the idea is doubtless capable of great im- 
3 fact, cheaper and better stands may 
already known to many; but, as there are others 
who seem to be at a loss for a simple stand for their 
small telescopes, I venture to hope I am not wasting 
your valuable time and space. 
December 2nd. Makeshift. 


AUTOMATIC REGULATORS FOR GAS. 


_ [20863.]—I notice a letter (20812) in your last 
issue, by Mr. Fletcher, on gas regulators, in which 
he states that ‘‘a good gas- regulator, which will work 
at any specified temperature, is yet a thing of the 
future,” Iam pleased to state that such an instru- 
ment I designed and patented about four years 
since, and the fact that nearly a thousand of them 
are at work in Europe, with great satisfaction to 
the users, is proof that it is apracticable and service- 
able instrument. The patent is now also being 
taken up in the United States. 

It has been used chiefly for indicating and regu- 
lating the heat in deutists’ vulcanizers, but it is also 
in use by chemical manufacturers, and can be ap- 
plied for automatically regulating heat in any 
apparatus or boiler heated by gas. It will be seen 
from the illustrations that it is a combination of a 


Bourdon steam-gauge and gas-regulator in one in- 
strument. To the back of the gauge is secured a 
gas-chamber having two pipes, over which are 
slipped the rubber tubes for conveying gas through 
the chamber and on to the gas-burner for heating 
the apparatus or boiler. One end of the spindle o 
gauge projects into this gas-chamber and carries a 
valve. e gas chamber is also provided with a 
pointer, and the parts are so arranged relatively to 
each other that when the pointer is set to any figure 
on the dial of the gauge, and the fluid pressure 
reaches a degree corresponding with this figure— 
that isto say, when the position of the gauge-hand 
coincides with the pointer—the valve in gas chamber 
will close, or nearly close, and cut off the free 
supply of gas to the heater. It will be seen that by 
this arrangement of the gauge and regulator the 
quantity of gas supplied to the burner is automatic- 
ally regulated by the pressure, and according to the 
desired pressure of the fluid in the apparatus being 
heated, and the heat will be maintained at the set 
int for any length of time without any attention. 
e only part in the instrument that has any strain 
or does any real work is the Bourdon tube, and 
these tubes, when well-made, will work accurately 
for years. Some of these regulators have been used 
daily now for over three years, and are still doing 
good work. P. H. Gartrell. 
Penzance. 


ELECTRIO CLOCKS. 
20864. — Wirn regard to the notice of electrical 


contacts being placed on the hammer of an ordinary 
striking clock (p. 335, No. 925), Messrs. E. Dent 


and Co. finished a clock to my order with that 
adaptation last March. As the clock is not of the 
ordinary type, a short account may be of interest to 
some of your readers. It is a large English spring 
striking clock (hours only on 5}in. bell), Graham's 
escapement, going fusee, 12in. pendulum. The 
winding squares, being placed below the face 
and mount, are hidden By the bottom of the door. 
They are connected to the fusees by a train of four 
wheels each. 

The clock is synchronised by Dent's method every 
hour by an electric dial. A V-shaped piece, raised 
up by an electro-magnet, catches a pin at the back 
a the minute-hand; it is also arranged that the 
bell is struck at the same time. This operation 
takes place, not as is usually the case at the hour, 
but at the 9th minute—the 1 the being that 
warning should be given that the hour is going to 
be struck, a point much appreciated by persons 
suffering from insomnia. Apropos of electne dials, 
I have six Gin. and one 10in. dial in circuit worked 
by a regulator which makes contact every 6Uth 
second. Dent's contact apparatus on seconds 
wheel of regulator has been Boud and described 
before in these 8. 

The electric Sat connate simply in an hour and 
minute wheel geared together as usual. On the 
minute arbor is a ratchet-wheel with 60 teeth. 
There are two clicks, one to prevent the wheel turn- 
ing in the wrong direction, the other being fixed to 
the armature. When the armature is attracted the 
click falls into the next tooth, and when released, 
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the weight of the armature drives the ratchet-whecf 
round one nick. So long as the battery is strong 
enough to lift the armature the clock must work. 
The plan of making the magnetic attraction drive 
the clock will never succeed; but by making the 
fall of the armature drive the clock an equable force 
is secured. The proof of the correctness of this princi- 
ple is the way in which they work. I set up four 
new Leclanché cells (7 by 4 size) in circuit with the 
seven dials and the regulator on Dec. 29th, 1881. 
Since that date the batteries have not been touched 
or examined, not a single current has been slipped ; 
the dials are working as perfectly to-day as when 
the batteries were new. This is somewhat of a 
triumph, as the Royal Society completely failed to 
get their dials to work synchronously for any length 
of time. Those set up in the International Exhi- 
bition, and in the exhibition of scientific 
instruments at South Kensington also failed. 
Sir Edmund Beckett, too, in his book says that it 
cannot be done. The regulator which drives the 
dials has a 4-wheel train, 12-leaved pinions, 
Graham's escapement, zine and steel compensation 
* 

pendulum, size of bob 9 by 3 8 = -ü Ware 1° 

Mie nh 
- 30’, 10in. dial. Rate — July 22nd, 1882. G. M. T. 
Maximum accumulated error on Oct. 2Sth—Wé-, 
5 seconds fast; since that time it has been losing 
little, and is now one second slow. I omitted to 
mention that the electromotive force required to 
synchronise the spring striking-clock is one Le-, 
clanché cell. 


December 18th. 
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ELECTRIC MOTOR. 


Some eee HAVE constructed a motor after the 
style of a Griscom motor, of which I send a cross- 
section. 

- The coils A B are 4in. long, and covered with 
No. 22 cotton-covered wire. The armature is of 


— 


— — — — {_— 


the same length, and has 60 yards of No. 22 wound 
on. The total resistance of coils A B is 7 ohms, and 
that of the armature 2 ohms. There is no leakage. 

I have tried to drive the above by the current 
from a Siemens generator, which is used ordinarily 
for magnetising the coils of four dynamos. The 
motor refuses to move, although the current passes 
without a break. At a preliminary trial, when 
only one of the coils A was wound, the motor would 
runat avery high speed. By driving the motor with 
apulleyand belt, a current is generated, as proved by 
galvanometer. 

Can any one tell me where the defect is, and how 
it can be remedied ? D’Elgo. 


A PROVED WRINKLE IN FILLING |. 


LAMPS, OIL STOVES, &c. 


[20866.]—In an ordinary oil-pouring 
stead of ihe 80 
it be continued a little further, and rounded down- 


can, in- 


A 


wards. With the ordinary 
to have filled any vessel quicker than anticipated, 
one naturally raises can y, and consequent! 

urs some more oil over the outside of vessel. 

ith this spout one has merely to drop the spout 
further into the vessel, and depress the back of can, 
and the spout at once acts as a siphon, and draws 
back as much oil from the vessel as you choose. 

J. S. 


SPECULUM SILVERING AND 
WORKING. 


[20867.]—I wave, for the last four or five times 
of silvering, tried Mr. Calver’s s gestion to use 
double the quantity of reducing solution given by 
Mr. Brashear, and I find the decided advantages 
of 1st—The silver is quicker deposited, which leads 
to a second advantage—viz., less bloom on the 
surface to be polished off, and this bloom is more 
easily got off. A third advantage seems to be an 

extra hardness and density of the deposited 
silver. Iam much obliged to Mr. Calver for the 
above suggestion. 

In answer to “Orderic Vital” (46940) I am 
happy to say that it is easy to trace, on my machine, 
the figures given by the point of a pencil as the 
result of the various motions. I have done so 
repeatedly when studying the curious effects of 
different combinations of parts and motions. I 
shall be pleased to send to“ O. V.” tracing, if he 
will let me know what he wants exactly to help him 
in his study. Ourobliging correspondent ‘‘ L. L. L.” 
has suggested the same mode of studying the 
motions, and I have been trying it for the last 
month or more, but I do not think much can be 
gained by it; the better mode I find is to work the 
speculum, omitting one motion after the other, and 
studying the effect under testings at the centre of 
curvature: by this means we get at the exact effect 
of each motion or variation of motion, which I find 
a great helpto me in deciding ina scientific manner 
the proper motions, &c.; but this process is very 
tedious, and requires a great amount of patience, but 
I am quietly mastering it. H. A. Wassell. 


spout terminating at dotted line A, let. 


ut, if one happens]. 
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STANDARD SCREW-THREADS AND 
GAUGES. 


20868.]— B. S. W.“ (20819) touches upon a 
very important subject, and as I happen to have a 
copy of Sir Joseph Whitworth’s table of screw- 
threads, published by himself, and therefore unde- 
niably accurate, I beg to inclose you a copy, in the 
hope that you will be able to find space to print it, 
as I think that not only “B. S. W.,“ but very 
many more of your readers will be glad to have a 
copy of the table for reference in “ ours.“ 

am only speaking from recollection (not having 
searched back) in saying that I do not think the 
table in question has yet been published in these 
columns. 

“B. S. W.” will see that Churchill’s sizes and 
numbers of threads were the correct ones. I may 
say, in explanation of the table, that those sizes in 
decimals in the first column, which are represented 
by blanks in the ‘‘number of threads to the inch“ 
column, do not refer to screws, but only to cylin- 
drical gauges. I have also Sir J. Whitworth’s 
Tables of Gas-Threads,’’? and Watch and In- 
strument-Threads,’’ and proposed Decimal Wire- 
gauge, copies of which I be very happy to 
send. 


WHITWORTH’s STANDARD CYLINDRICAL GAUGES FOR 
ENGINEERS, WITH ScrREW-THREADS FOR THE 
VARIOUS SIZES. 


5 2 = 8 
cP a | 8 23 3 F i 
8 8 — 2 3 8 8 A 4 
SA 8 E Sa = E 
§ g 2 oe £3 ve oa 
o + 9 e 2. o wa Q . 2. 
* A |s 3 
— — 7 2 G 
— 03125 150 750 l 10 
— '0625 80 875 9 
— ‘09375 60 1-000 1 8 
110 — 1:125 1 7 
120 -— 1°250 1 T 
125 — 40 1:375 1 6 
135 — 1:500 1 6 
150 — 1°625 1 5 
— 15625 32 1:750 1 5 
165 — 1:875 1 4 
180 — 26 2:000 2 i 
— 13875 24 | 2125, 2 4} 
*200 — 2:250 4 
— 21875 24 2°375 2 4 
-220 — 2-500 2 4 
-240 — 2:625 2 4 
250 — 20 2°750 2 3 
260 — 2:875 2 3 
280 — 3-000 3 3 
300 — 3:250 3 3 
— 3125 18 3:500 3 3 
325 — 3°750 3 3 
350 — 4-000 4 3 
376 — 16 4:250 4 2 
400 — 4500 | 4 21 
425 — 4750 4 24 
— 4375 14 5:000 5 2 
450 — 5:250 5 2 
46., 5:500 at 2 
500 — 12 | 5750 | 54 | 2 
625 — 11 6:000 6 2 


A. A. Myall. 


SCREW-THREADS AND LATHE-NOSES. 


|20869.]—In your notice of the Amateur 
Mechanical Society’s meeting the question of 
lathe-noses comes to the front. Is it to be under- 
stood that Mr. Evans rnakes ten threads per inch 
the standard for all size lathe-heads, say, up to 7in. 
centres? Should not there be a proportionate scale 
for the various sizes ? 

Whitworth’s ten per inch is } dia. (which is 
rather small for a lathe-nose for slide-rest work), 
and as the numbers vary so do the diameters. 

In the discussion which took place some time ago 
in the “E. M.“ on this subject, Dr. Edmunds ob- 
jected very much to the 9°45 per inch division, and 
in the result it was not satisfactorily demonstrated 
why that mystic number is used by lathe-makers. 
I think a clue will be found in Vol. II. of Holtz- 
apffel’s work, p. 673. 

„Between the years 1790-1800 the author's 
father made a few varieties of taps, ce. 
These, when measured many years afterwards, 
were found nearly to possess in each inch of their 
length, the threads and decimal parts that are ex- 
pressed in the following table. Approximate value 
of J. J. Holtzapffel's original screw- threads No. 
3 = 9°45.’ 
ana, of course, other lathe-makers followed his 
ead. 
It is not quite clear to me, from the description, 
whether Mr. Evans’ spiral apparatus for conical 
work produces a graduated curve of correct pro- 
portions, according to the degree of taper of the 
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cone, or one of equal pitch from end to end. If 

the former arrangement, perhaps, if I am not 

asking too much, Mr. Evans will give us a descrip- 

tion of the movements he has introduced to effect 

that object. W. A. Barber. 
92, F pba REE P PA S W. 


THE TIDES. 


20870. TRE difficulties connected with the ex- 
planations of the tides, as given by some of your 
correspondents—that notably by a Fellow of the 
R. A. Society (page 272)—are by no means so slight 
as they are reputed to be. Granted that the Moon’s 
attraction is greater on the surface of the Earth 
than it is at its centre, and on the opposite side of 
the earth than on its surface, in the proportion 
stated by your correspondent, let us Aired t our 
attention, say, to the 10th meridian of ig compe 
W. and lat. 45°, or about the centre of the Bay of 
Biscay. Let us suppose for a moment that the 
motion of Earth and Moon is stopped. The Moon 
attracts the water under her, in a certain propor- 
tion, more than she does the centre of the earth ; 
the waters rise up, therefore, to a certain height 
(say, 12ft., the figures are not at all material). As 
the earth is not an elastic body like a ball of india- 
rubber, which may be raised on both sides by being 
squeezed mid-way, this elevation must be due toa 
flowing of the water, east and west of the meridian, 
to the point of st attraction. But the earth, 
moving in a direction from west to east, this eleva- 
tion must travel on towards the next degree of 
longitude, which it would reach in about four 
minutes of time. What is the behaviour of the 
water under these circumstances? The attraction 
of the Moon must extend to the bottom of the Bay 
of Biscay. Is the whole of the water under the 
10th meridian carried bodily forward to make the 
elevation? The attraction necessary to raise the 
water to the height of 12ft. must have given a great 
momentum to its body, and it must be still 
impelled on to make up the elevation at the 
next meridian. This tidal wave, then (not 
making any allowances for friction), would make 
the circuit of the globe in nearly. the same 
time that it revolves on its axis. What would be 
the consequences when it broke, for instance, on 
the shores of America, supposing its velocity to be 
anything like what is indicated? The question at 
once occurs, Does the wave travel in this manner? 
It seems to me that some part of it must do so, or 
the elevation would fail to arrive at each successive 
degree at its appointed time. There is no analogy 
between this tidal wave and those raised by suc- 
cessive blows of the wind on the surface of the 
ocean, though even those are known to travel at a 
considerable rate. The waves in a storm are mul- 
titudinous, and proceed from an unequal balance 
and the mobility of water; but the tidal wave is a 
continuous one, and the hold of the Moon on it 
never relaxes. f 

Again, with reference to the tide on the opposite 
side of the Earth, the Moon,” it is said, will 
attract the centre of our globe more powerfully 
than she will the opposite extremity of the terres- 
trial diameter, through both bodies, and, so tospeak, 
pull the Earth away from the water on the opens 
side, which will hence be left, as it were, heaped 
u Rie 

Ihen we must infer that when the Moon has 
pulled the water up on the 10th meridian, it pulls 
the Earth up also to the same (as one of our corre- 
spondents says), or nearly equal, height of 12ft., 
and the water on the opposite side of the globe has 
rushed in on both sides to fill up the hiatus; for 
there cannot be a hollow space left between the 
bottom of the sea and its surface. The conse- 

uences of this rush would seem to me to be pro- 
digious. Butif the whole Earth—for we know it 
is not elastic—has thus been pulled 12ft. towards 
the Moon, when does it go back again? When it 
has arrived at Long. 10°, the surface of the Earth— 
that is, the bottom of the ocean—must also be 

ulled up 12ft., and so on, for every portion of the 

arth that is directed towards the line of attraction 
of the Moon. Is this, in any degree, its course of 
motion in its orbit? Or are we to believe that 
when the whole Earth has been pulled towards the 
Moon to make this particular tide, it goes back 
again by some method unknown? Angulus. 


TELESCOPICAL — SCREW - CUTTING — 
THE LATHE, &c. 


(20871.]—I VENTURE to send you the following in 
answer to Mr. Wassell’s appeal. I am sorry it is of 
so little value. 

I may say that matters telescopical have long 
been a hobby of mine, and it was this hobby that 
first brought me in contact with our MECHANIC, and 
though I have contributed nothing since the earlier 
vols., I have ened devoured the communications 
of others, and shall, some time or other, perhaps 
have something to say on these earlier writers an 
their work or theories; at present I would merely 
say that I consider Mr. Wassell’s ideas by far the 
most original that have been brought beiore us of 
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late, though all honour to the names of Blacklock, 
Bell, Barnes (whose slab suggested Blacklock’s 
lass tool), Key, Calver, above all the pioneer 
kiss, and even ‘‘ Arcturus” (his master), who, in 
spite of his errors and troubles, was the first practi- 
cal teacher in our pages, and in whose recom- 
mendation of a spherical curve lay, possibly, the 
9 8 of the great truth (first definitely stated for us 

y Tydeman, I believe), that a regular spherical 
curve is the one great thing to aim at, and that to 
one who can with certainty get this, ‘‘ opening 
out the curve is comparatively child’s play. 
These men, and more, deserve our warmest thanks. 
I wishI could help them, but I have not been very 
successful hitherto in practical work, though, I be- 
lieve, I could compile a very decent history of pro- 
cesses, if only from our pages. 

Some one asked about old mirrors of Herschel. 
When at Stonyhurst, some time back, I was told a 
refloctor in the library was one of his make. I had 
not time to look at it, much as I wished, and do 
not know if my informant was correct in his state- 
ment ; but I could, perhaps, learn more of it. 

In connection with the Melbourne telescope, the 
name of Kingsley is given as recommending a metal 
containing zinc, of which a small speculum was 
made. Is Mr. Kingsley living, and a reader of 
“ Ours”? He wasa practical amateur, and ground 
mirrors (I think); one of which I have examined 
and looked through—a Cassegrain. It had, I be- 
lieve, been injured, and the definition was not 
first-class ; but if, as I pon; his experience is 
great, he could help us in the present discussion on 
this form of telescope. , 

As regards Mr. Wassell’s a l (my real object 
in writing), I will do what I can by telling hi 
that I remember three valuable papers in the Cam- 
bridge Philosophical Transactions, on, re ively, 
“The Achromatisation of Eyepieces,” The 
Spherical Aberration of Eyepieces,” and The 
Grinding of Lenses and rs.“ These papers 
were, I believe, in the earlier volumes, but which I 
do not remember. There were, however, only four 
of them in the Bedford Library, and all three papers 
were in these consecutive volumes. I said 
valuable papers—perhaps two would have been 
more correct, as the third is useless now, how- 
ever interesting; the first two are classical, go to 


speak. 

In this third paper the author (I forget who) 
claims to be one of the first, if not the first, to use 
machinery for his purpose. I can sketch his 
machine, if desired; but someone who has access to 
tho paper could do so more easily and correctly ; 
suffice it now to say that both tool and lens (or 
mirror) revolved slowly, while a straight stroke 
(really in a small circ arc) traversed the lens 
over (?) the tool, as in modern machines, the lens 
being between the legs of a wooden V, instead of 
the Eoss ring, the plane of the V being horizontal 
and moving as a vertical pivot or centre at the 
angle. Pressure of lens on tool was provided for 
bya weight and a system of levers of the third 
order, the end of the long arm of the last resting on 
the centre of the lens, the object being apparently 
to produce pressure, without interfering with free- 
dom of motion in the horizontal plane. The circular 
motions were by grooved pulleys, not ratchets, and 
therə was, I think, no side motion. 

I have reason to believe the machine was theo- 
retical only; I think no result of its action were 


given. 

At the end of the paper the author suggests that, 
by removing part of the pitch, it might be possible 
to convert the spherical into a parabolic curve, and 
he investigates the curve that should bound the 
edge of polisher to produce this effect. I forget the 

uation, and don’t feel equal to attacking it my- 
self now, but the shape of pitch came out as follows, 
Fig. 1, when either the black or white—I forget 
„ the surface of polisher left in- 

et. 

The writer goes on to suggest that as a parabolic 
mirror cannot fit a parabolic polisher, except when 
their axes coincide, perhaps the circular motion 
would have to be increased, keeping only sufficient 
cross-strokes to prevent rings. 

As I said before, I believe the machine was hypo- 
thetical merely, but the paper was interesting, if 
only for containing the germ of the invention of 
5 polisher, which, I believe, was after - 
W the independent invention of Mr. With or 
Mr. Cooper Key. 

Now I come to think of it, there was an excellent 
paper by the then Astronomer Royal on telescopes 
made with reflectors silved at the buck, the curves 
being adjusted to destroy colour and throw the 
image reflected from the front surface to a harmless 


distance. The form was, I suppose, Casse n 
(it was that or Gregorian), and the glass of both 
mirrors alike—crown. There was a failure in - 


ing out the theoretical results (if numerically 
correct), for the instruments made were not a 
success. There was, I taniy, however, and the 
curves were spherical (r). ould this paper help 
the discussion on Cassegrains ? 

Some time back, when Mr. Brown was givin 
methods of boring cylinders, I sketched a meth 
used by our engineer for boring pump-barrels and 


the Derf Errac” of early vols.), and he has 

one us good service once and again, and if the 
suaviter in modo is beyond him, why, we must bear 
the bitter for the snke of the sweet. 

The fact is, Sir, we none of us know how 
others will take our words. I am not sure that he 
will take this as it is meant, and if I had not known 
„% PDerf Errac of old, I should have considered 
some of his remarks on J. L.” to contain very un- 
pleasant insinuations. 

«J. L.’s’? canon of criticism is a good one 
„Bowl at the wickets, not at the man — but there 
is a difficulty sometimes in applying this, since we 
cannot always tell which a man is fong. : 
difficulty is common enough in all definitions, 
notably in Euclid and Science ’’—e.g., the def. of 
parallel lines, and tangents, and proportionals, 
which impractical defs. are laid aside as standards 
after one application, to be replaced by other simpler 
working tests for ordinary use. 

Has “J. L.” ever tried the planer he suggests? 
My question arises from this fact—1 find he 5 sug- 
gests the same thing in Vol. V. or thereabouts, so 
that if he bas tried the method during these years, 
it is anything but a crude and ill-digested idea, but 
a very practical suggestion. Bow. 


large-sized model cylinders, up to bin. by 23in., 
and even over. The principal is a ¿rue boring - bar, 
revolving in bearings (or false ends), attached to 
the cylinder, which was pulled along the bar as the 
boring proceeded, the bar forming the guide. The 
drawing is neat enough for the engraver, and is 
still in existence, if anyone wants it. I fancy the 
method is old; but it is good enough for most 
amateurs, and easier than most, as a true bar is all 
that is required. Curiously enough, the method 
has only once been hinted at (to my knowledge) in 
t ours,’ though Mr. Brown gave its converse 
among many others. Possibly everybody con- 
siders it too well known. 

I never sent the drawing mentioned. With it 
were my experiences of telescope work; and now 
the dispute is over, the remarks are worthless for 
the purpose intended. As they may help others, 
however, I may say that I found (and still find) 
that, with a good 2}in. Wray, I could never reach 
Polaris or Rigel (the companions, I mean), though 
the views of planetary and lunar detail were ex- 
cellent. I have seen the shading on Saturn’s belt 
where Ball’s division should be. May not some 
eyes have the nerves on the retina so distributed 

at points of light may be invisible, while masses 
of light and shade may be clearly seen; their 
relative brightness even exaggerated. 

“J. K. P. has returned to us. Let us all 
rejoice; he gave freely of his wealth of experience, 
and hard indeed it was to catch him tripping. I 
have been discussing dies with a clever fnend and 
a not particular clever practical man” or two, 
and think there is room for a very good chapter or 
two on dies and taps, if J. K. P.“ would under- 
take to oppen Holtz. Vol. II. Of course, we 
agree with him that, for the p so to which 
dies should be applied, the better ordinary forms of 
two-part dies are as good as any,“ or, rather, good 
enough; still, J. X. P.” improved them once, 
and why not again? Two questions I have, if he 
will answer them, dealing Kady with my inex- 
perience. 

He says “D. H. G.'s and Cameron Knight’s 
t odd dies gave an excellent rake, the finest I ob- 
tained” ; but I consider they cut too greedily ” 
at the end of the cutting. Query, Do they more so 
than his own, and if so, why? 

Next, has he tried a spirally-fluted tap, and 
what does he think of them? From models and 
discussion, I think the principles of their action 
might be well considered by practical men. I have 
not made many, and my practical friend only 
had once used one. 

Screw-mania has died out at last. It did havea 
day, about Vol. VII., and produced a crop of de- 
signs as plentiful’ and absurd as the velocipedes in 
their der moods (almost!); it revived about 
Vol. XVI. 

I think, when Mr. Wenham gave his own method 
—a really valuable contribution to the subject—its 
last effort was in J. L.’s’’ paper a few vols. 
back. Strange to say, one device, partly worked 
out, and afterwards mentioned once, seems not to 
have attracted notice; this was one in which a 
screw on mandrel drives a tangent-wheel, con- 
nected by a string to the chaser. It seems to me 
this might be e to work, with a cone of different 
sized pulleys attached to the tangent-wheel to give 
different pitches, the string, a fine steel pianoforte 
wire, either attached direct to the chaser, or (r) to 
lessen the error due to varying angle, to the far end 
of a bar placed parallel to the work, the near end 
of bar holding chaser, which would rest on the 
T-rest. What does J. L.“ say? Some guide is 
wanted for those who cannot afford the slide-rest 
and D. H. G. 's overhead, or its more costly and 
correct rival the screw-cutting lathe. 

I have a device for grinding skates. Does any- 
one want it. The principle is an old broom with- 
out bristles, planed so that the stick, or handle, is 
normal to bottom, on which skate is fastened as to 
a man's boot. The skate-iron is laid along the rest 
of a grindstone (or better, a small emery-wheel in 
a lathe), the broom-handle being also horizontal 
aud at right angles to the line of centres, supported 
on a table, or something suitable and firm. Ifa 
screw be put through the handle into the table- 
top, we get a guide to grind to any radius. I do 
not know how skates are usually ground—possibly 
with a slide-rest and template, which latter might 
be used in my method as an additional security; 
but I managed to grind two decent edges with the 
method above, and a little common-sense. Does 
anybody know the best average angle for the cut- 
ting edges. It and the best radi might bo em- 
balmed in the MECHANIC. 

I trust you will be able to read this. At college 
I had an unenviable notoriety, ‘‘ One of the two 
worst writers in the Senate House“; but age should 
improve me. 

erhaps I had better at once apologise for the 
crude screw-mania suggestion. Mr. Fred. Carre is 
so dreadfully rough on us all, that I feel tempted 
to withdraw my humble communication. Surely he 
might cultivate the Sur iter in modo, for this is not 
the first time he has used stronger language than 
many of us consider desirable in friendly paper con- 
troversy. Nevertheless, we have known him long 


“MAKE YOUR OWN GAS.” 


[20872.]—Mr. FLETCHER’S remarks under the 
above heading, demand some notice from me, as 
advertiser, whose conduct is by implication some- 
what impugned. I became the owner of the ap- 
paratus some months ago from an advertisement in 
your private columns. Circumstances, quite apart 
from the merits of the apparatus, have prevented 
me from bringing it into use, or even from putting 
it into position to test it. But I have done what 
we all have to do when we have any information to 
glean, or any difficulty to encounter. I submitted 
to our editor a general rough description of the 
apparatus, asking his opinion thereon. You, Sir, 
if you will pardon my erratic transitions from third 
to second person—were good enough to favour me 
with a reply in the correspondence column of our 
journal, wherein you stated that you believed such 
an apparatus was a thorough practical affair, and 
advised me to write Mr. Fletcher. I did so, inclosi 
the statement I received with it, which asse 
that by it good gas could be made from petroleum 
and benzoline, while the highest results were 
obtained from gasoline. Mr. Fletcher very strongly 
denied the truth of the former statements, but, 
while he expressed some doubt as to its being his 
apparatus, he did not venture to deny that good 
results might be obtained from gasoline. I now 
will submit a rough description of the apparatus, 
and, as I venture to think, it is a question of more 
than personal interest, I trust it will call forth 
an authoritative opinion of its merits that will be 
decissive one way or the other. The motorisa 
heavy weight, wound up by wire rope, like the 
weight of a clock. This actuates a framework 
of geared wheels, which in turn set in motion two 
boo ws or foot blowers I presume they would be 
called in technical phraseology. These are con- 
nected with a small box which is furnished with 
valves to prevent the return of the air. There is, 
further, a much larger box with a bellows division 
in the centre, presumably intended as a reservoir 
for the gas. The generator itself is like one shown 
in Mr. Fletcher's catalogue of petroleum apparatus, 
and it bears the name on a brass label :— 


Thos. Fletcher, Museum-street, 
Warrington. 


Being unacquainted with this class of goods, and 
not having the advantage of seeing tho apparatus 
at work, my description is necessarily a mes 
one, but, I think, sufficient to call fo a decisive 
reply as to its merits. John Bate. 

ellroughton, Stourbridge, Dec. 18th. 


MICROSCOPE NOSES AND SCREWS. 


(20873.]—I povst, when you see so much said 
about these, and one screw fitting a number of 
microscopes, if- people in general are half careful 
enough about the proper centring and adjusting of 
oie enea. I don’t believo that one screw that is 
turned to fit one body, and is properly adjusted, 
will really be so for another body. The slightest 
error makes so very much difference, especially 
when there are two or three lenses in a power, but 
I may be wrong. Edward Thomas Soott. 


ERRATUM.—NITROGEN.—In letter 20846, p. 340, 
grains“ should be grams.’’—E, A. W. 


Any reader fond of stirring sea scenes and repre- 
sentations of heroic adventure cannot do better 
than send to the South Kensington Fine Art Asso- 
ciation for the two pictures of the Ramagate Life- 
boat, advertised in this number. They are very 
good, and wonderfully cheap. 


Re Pew ew . 


X E. Fe 
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REPLIES TO QUERIES. 


— . —— 


%% In their answers, Correspondents are re- 
apecifully requested to mention, in cach instance, the 
title and number of the query asked. 


[48290.] — Daytime Observations, &o. — 
Making R. A. and Declination Circles and 
Verniers.—In continuation of my reply on p. 190, 
we will suppose the edge or limb of the Declination 
circle to be divided into 360°. 


of 19° must be divided into 20 ; 
and to read 2’, the space of 29° must be divided into 
30 spaces for the vernier. To read closer than this 
it is advisable to divide edge of circle into smaller 
quantities than degrees, rather than to increase ex- 
tent of vernier. Fo 

we suppose it divided into 360°, each of the 24 hours 
will embrace 15°, and each degree equal 4min. of 
time, or 240sec. Now, to read to 30sec., take the 


space of 7° on circle, and divide into 8 for the 
vernier ; and to read to ldsec., take the spaco of 15° 
Let Fig. 1 rep 


and divide into 16 divisions. resent 


E ek 
23 — 


part of Right Ascension circle; A B part of limb 
showing degrees, and reading hours (as shown), an 
20 and 40min., as shown by the two dots; C D is 
the reading length of vernier, and supposed to be 
divided into 16 spaces, and to read quarter minutes. 
The line D, with arrow-head, is ed the index; 
and when exactly coincident with any line on the 
limb shows the time in hours and minutes; but if 
the mdex-line be between any two lines, we look 
along the vernier till we find a line on the vernier 
which coincides with a line on the limb. Now, if 
this were at the lst line after the index-line it would 
equal 15 sec.; if at the 4th past, it would equal 60 
sec., or Imin.; and so on to the 15th, when it equals 
3min. 45sec., and at the 16th it equals 4min. ; but 
it would also be found that then the index-line was 
5 coincident with one on the limb, and the 
whole value can be read off there. The index -line 
is either marked O, or understood to be so. The 4th 
line from it in this case is marked lmin., the 8th 
marked 2min., and the 12th marked 3min. Now, 
as the graduations on the Declination circle are de- 
ees, and are used as such, the reading by vernier 
Is different. If we take 9 divisions on the circle, 
and divide that space into 10 on the vernier, the Ist 
line after the index, if it be coincident with the line 
on the limb which the index has just passed, will 


R 


show a value of 6’; the 2nd line, if coincident, would 
equal 12'; and so on till we reach the 10th line, 
which will bring the index to the next degree. It 
would be advisable to mark the middle line on the 
vernier as 30’, where figure 5 is placed in Fig. 2, if 
the vernier be a simple one. To divide the vernier 
fix it upon or against the limb of the divided circle 
at the precise distance from the centre that it will 
subsequently work, then mark upon it the limit of, 
say, 9 spaces on the limb A (see Fig. 2: this is a 
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half the next division will be 5 (that is, 785), which 
is as near as can be got on the ordinary slide-rule. 
The rule is much easier set for finding areas of 
circles by setting 22 on D to 38 on C, when the 
numbers on D are diameters, and those on C their 
areas.—TYKE. 

[48402.]—Slide-Rule (U.Q.)—The slide-rule 
may be set approximately thus: 
A 14 
B 11 


much e form); take away the vernier 
and draw a line truly along from the exact centre 
to each of the 10 division marks which inclose the 
9 spaces. It will now be found that a little nearer 
the centre R—that is, just within the limb divisions 
A—there can be drawn a portion of a concentric 
circle S, on which the 10 spaces, where they touch 
it, will just equal the limit marked on the vernicr, 
and by means of these divisions the vernier can be 
marked off. This is not the orthodox plan, I dare 
say; but it will suit tho amateur, and is free from 


any appreciable error, on account of the small dif- ; r 
ferenta in the radii of the two circles. There is an > 


improved vernier ” figured at p. 84, Vol. XXXIV. ; 
but it presupposes an amount of very accurate work 


Set 11 on B to 14 on A, then f diamete D 
uite beyond most amateurs. o” would e on on en for any eter on 


th be read off on the lower edge of B, o 
aroha 1 Inst mente? a 1 55 a 9050 C ‘anit ia abedlesaly marked on inert 8 ide-rules. 

matical Instruments ” (1s. 6d., an .) | The setting is in slight 78571 Aone 

—how much I do not know, as I have not the book; A. PD. Le is in slight excess, 7897 instead of “7 


and in Horne and Thornthwaite's Hints, ls. 

advertised on front page generally of the E. 48438.] — Gearing. — If your correspondent 
M. ), he will find several formsof verniers in various | Wants one pair of wheels to gear at so many angles, 
positions, A magnifying glass of about lin. focus| he will be disappointed. Bevel wheels, excepting 
will be found of great use in marking; and if he | mitres, when one pattern will do for both wheels, 
will draw a portion of the circumference of, say, Are made in pairs for ill variation in angle or 
24in. radius on stout white paper, divido 2in. of it | diameter, and therefore seldom be got to run 
into 8 quarter-inches, then take the space of 7 of 
these on a separate piece of paper for the vernier 
(and bearing the same carve) aad then mark that 
into 8 divisions or spaces, this will read to 32nds of 
an inch ; or take 3 divisions and divide into 4, this 
will read 16ths, — he will learn more in a few 
minutes as to the use of the vernier in an elementary 
way than he might possibly do with an hour’s 
reading. I may add the Declination circle vernier 
is often doubled in its extent, the middle line 
marked O, and north declination read off on one 
side of it, and south declination off on the other 
side. If ‘‘Tyro’’ does not understand this, I shall 
be pleased to help him further.—J. C. L. 


48321.]—American Loco. Tenders.—I hope 
A. M. B.“ will be able to obtain the required in- 
formation from the following description. I have 
not sent a sketch, as, to render the construction 
of the truck at all intelligible, more than one view 
would be needed, and drawn to such a scale 
that . would cee vd far too much valuable 
space. e P. and R. tenders are carried on two 
four-wheeled trucks, very similar in construction 
to those used under the majority of passenger cars. 
The truck frame is made up of four light iron 
pana, bolted together at each corner. To this 
rame the pedestals are bolted, and their lower 
ends are connected by pedestal stay-rods. Near 
the centre of the truck, and a little distance apart, 
two iron transoms stretch across between the 


well with any other wheel.—TYkKE. 


[48469.] — Musical-Box (U.Q.)—The best 
thing to be done in this case is to send the old comb 
as a pattern to any musical-box manufacturer, and 
he will send you a new one. I do not think there 
is any possibility of 3 new teeth put in the 
comb. As regards the steel pins in drum, they will 
be required to bo punched out and replaced by new 
ones, a job requiring considerable care, as in doing 
this you may injure some of the other pins. In my 
opinion, the best proceeding to take is to send it to 
a musical- box manufacturer as it is, that is, if you 
consider it worth the necessary expense. If it is in 
such a dilapidated condition as you describe, I 
should y imagine that it was. -G. FRYER. 


[48472.]—_Harmonium Pedals.— If Mr. J. B. 
Burston will advertise his address in ‘‘ Address 
Column,” I will endeavour to help him out of his 
difficulty.—G. FRYER. 


[48476.]— Metropolitan Railway Locos.— 
These engines have single inside frames, outside 
cylinders, four coupled behind wheels, a leading 
four-wheeled Bissel truck, and side tanks. The 
chief dimensions are :—Cylinders (inclined), 17in. 
by 24in.; coupled wheels, 5ft. 9in. diam.; truck- 
wheels, 3ft. diam. ; from centre of truck to centre 
of drivers, 9ft. llin.; from centre of drivers to 
centre of trailers, 8ft. 10in.; truck-wheel base, 


is 3 5 a m e ie AA A v Total heating surface, 1,014 square feet. Length 
plank or bolster on which the weight of the tender- 31 Marea e an aah lengt pa 


rests is supported, through the medium of a triplet 
of elliptic rings, by a transverse beam called the 
spring- lank. is plank is supported at each 
corner an iron hanger, secured at the other 
end by a bolt, attached to the transoms already 
mentioned. Thus, the truck bolster lies right 
between the two transoms. It will be seen that 
the truck bolster is, in reality, a part of the spring 
plank. The object of this arrangement is to 
eliminate, as nearly as possible, any jolt of the 
truck by causing the bolster, and, therefore, the 
tender, to move laterally. ow, as soon as the 
cause tending to displace the truck sideways ceases 
to exist, the spring-plank, and, consequently, the 
whole body resting on it, comes back to its normal 
position without the help of the springs (as in the 
case of the Adams truck.) The truck-wheels, 33in. 
diam., are spokeless, and made of cast iron. The 
weight on the wheels is equalised by means of a 
wrought-iron equaliser, resting at each end on the 
top of the axle-boxes. The equalisers (of course, 
two to each truck), are not pivoted to any centre; 
the equaliser-springs, I think, of rubber, being 
arranged so that they bear against the under side of 
the truck-frame and the top of the equaliser. 
There are two equaliser-springs to each equaliser, 


e coal-bunker at the back 
end of the engine varies on different classes from 
lft. 6in. to 2ft. Gin. ; and, consequently, the weights 
of engines, otherwise identical, vary. The following 
weights are for an engine of the 19 olass, having 
bunker 2ft. Gin. wide :—On truck, l0tons licwt. ; 
on drivers, 16tons llcwt. 2qrs.; on trailers, ldtons 
lécwt. lqr.; total, 43tons 2cwt. The chief points 
of interest about these engines are their large grate 
area, great wapi on drivers, and their free steam- 
ing qualities. ey are fitted with Smith’s vacuum 
brake. On the Midland Railway there are, I 
think, six engines almost precisely similar to above. 
They are said to be the heaviest engines on the line. 
Mr. Kirtley’s engines on this road have inside 
cylinders, inclined 1 m 11, four coupled in front 
wheels, a trailing four-wheeled truck, and in and 
outside frames. The leading axle has outside bear- 
ings. The driving axle in and outside; and the 
truck axles inside only. Mr. Johnson’s engines 
have inside cylinders, 4-coupled in front wheels, a 
trailing four-wheeled truck, inside frames, and 
inside ings to all wheels. Following are the 
chief dimensions of these two classes, No. 1 being 
Mr. Kirtley’s, and No. 2 Mr. Johnson’s :— 


and are 2ft. lin. apart from centre to centre. At 1. 2: 
each end of the truck-bolster is a piece of iron ft. in. ft. in. 
projecting up above the level of the bolster. These | Diam. of cylinders ....... : 17 17 
projections are known as side-bearings. Their Length of stroke ; 24 24 
object is to prevent too much tossing of the tender | Diam. of coupled wheels.... 5 1 5 6 
while travelling. The wheel-base of each truck is „, of truck-wheels .... 3 0 3 0 
5ft. 4in., and, I think, but am not sure, that the | From centre of leading to 
bearings are 8in. by jin. The tenders which are] centre of driving-wheels.. 8 0 S 0 
pone i by these trucks are abnormall argo; Ditto, driving to centre of 
having a water capacity of 4,000 U.S. ons (231 | trueeeeen ng 12 3 11 3 
cubic inches = 1 .) These tenders are very | Wheel base of truck........ 5 0 5 0 
easy riding. The Pennsylvania R. R. use what is Boiler, length ............ 11 0 10 6 
known as the Diamond Truck.” Fora descrip- | Diam. outside ............ 4 3 4 2 
tion of this I must, however, refer A. M. B.” to | No. of tubes e 167 — 
Mr. Dredge's interesting work, The Penn - Diam of ditt oo A 2 — 
lvania ilroad.” I may add, in conclusion, | Length of con. rods....... . 6 6 6 
that many of the Western roads in this country | Ditto eccentric rods ........ 5 61 4 7, 
use ‘‘ swing bolster” tender trucks. The size of | Inside firebox length ...... 4 63 4 954 
tender axle bearing recommended by the Master- „ b Regat ... . 5 34 5 8 (mean) 
Mechanics’ Association is 7in. by 34łin.—GUIiDE| , „ width ..... „ 3 6 3 of 
Yoxrer, U.S.A. C. line of boiler from rails... 6 3 7 0 
Top of chimney from rails.. 12 6 13 2 


[48402,]-“Slide-Rute. On line C take 7; then 


count 8 of the divisions towards the right; then! —Gume Yorr, U.S.A. 
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[48486.]—Mercantile Dictionary (U.Q.)—I 
ht some one more able than myself would 
have answered this query; but as I find it has got 
into the ‘‘ Unanswered Queries” column, I venture 
to recommend A i Dictionary, by 
Richard Bithell,’’ published by Routledge at 5s., 
12 7 50 most likely would suit Grip. — Por DE 
Ors. 


{48502.]—Astronomical (U. G.). In answer 
to “T. R. 's“ second question I may say that it in- 
volves the erroneous idea that itude is de- 
pendent solely upon distance. As 61 Cygni is very 
much nearer to us than Capella or Arided, we can 
instantly recognise that there is no truth in such 
an idea. In the case as put by T. R.” a star 
would obey the ordinary law, and its light would 
diminish in the inverse square of the distance—at 
distance 2 light would be } ; at distance 3, light 3; 
&c. According to the researches of Pogson, a star 
of a ienlar magnitude has 2°51 times as much 
light as a star of the magnitude next beneath. Dr. 
Galle, in Humboldt's Cosmos, gays. The de- 
crease of our ordinary star-magnitudes (1, 2, 3.) 
is approximately as if a star of the Ist magnitude 
were placed successively at distances of 1, 2, 3, 
- e + . . whereby, according to photometric 
law, its brightness would have successively the 
values 1,3, 3, .. It was in order to 
make the accordance still closer that Sir J. Herschel 

roposed his ‘‘ Photometric” scale.—S. M. B. 
En. 

[48509.]}—Varnish or Polish. — There is no 
varnish or polish that is really proof against heat 
which is also „ enamel, and that 
is not usually called varnish, nor is it applied to 
wood. Tour correspondent should use pale copal 
or French polish, and put a mat under his teapot. 
The ‘‘ lacquered tea-trays’’ are really japanned— 
‘the japan being a sort of black varnish, which is 
‘* stoved ” on in a proper oven.—EssAR. 


[48517.)—White Metal.— There are several 
mantle suitable; but which is best cannot be said 
without more particulars. For instance, equal 
parts of brass, tin, bismuth, and antimony. If too 
costly, try various proportions of tin and antimony, 
or mixtures of lead, zinc, antimony; the same 
with the addition of tin, or ordinary type-metal 
with the addition of a little extra antimony—some- 
90 5 like stereo-metal, but not so brittle.— Nux. 

R. 


(18521.]—Harmonograph.— You will find a lot 
of information about this instrument in back 
volumes under the above title, Sympalmograph,“ 
Lissujou's Figures. &c. Perhaps the description on 
p. 18, Vol. XXV. will suit, or that on p. 93, same 
vol.: but I know if you look up the indices you 
will find a great deal about it.—S. C. T. 


(48522.]—Polishing White Wood Plates. 
As these are Poa great care will be necessary. 
They should be carefully sized—preferably by 
dipping them bodily, as a brush might disturb the 
colours. Then coat with pale paper varnish or 
amber varnish, or use clear French polish. The 
polish is 97 0 by making a tuft of cotton; soak 
that in polish, then cover with a clean rag aud put 
a drop of linseed-oil on it; apply in circular 
strokes; but you should look up back numbers for 
the art of French-polishing—some capital papers in 
Vol. XXXII., I think.—Essar. 


15 —Cyclops Fan for Organ-Blowing. 
—I do not pretend to know much about the regular 
pressures obtained from fan-blowers, but am of 
opinion that if you have a gas-engine it would be 
the best to apply the power to a three-throw crank 
connected to three separate feeders, and supply your 
organ bellows that way. You must bear in mind, 
orguns, asa rule, do not want an extreme pressure, 
but quautity of wind. We have a three-manual 
organ at work daily, worked by a gus-engine, the 
wind supplied as explained above. If “C.B.” is 
located anywhere in the north and would care to sce 
it at work, he could do so if he would advertise his 
address. URANIUM. 


48526.]|—Cyclops Fan for Organ-Blowing. 
—Fans are useless for organ- blowing. You want 
something with a dead-beat valve, which opens to 
let wind pass, and then closes against its return. If 
you had a fan, the valve would have to be always 
open, and there would be a variation in pressure 
according to the demand made on the bellows. In 
an organ you must have a steady pressure.— 
ORGANON. 


_ [48540.]—Coil for Transmitter.—Any of the 
little coils (some are sold as low as 2s. 6d.) will 
answer for a transmitter.—T. P. 


[48553.]—Oval Mounts.—I have some recol- 
lection of a machine being described in a back 
volume; but, us u rule, they are done so quickly by 
hand that it is doubtful if the machine paid. Cut 
with a brass gauge on a piece of beech, using a 
short, sharp knife. Nux. Don. 


4855. —Fire-Lights.—A steam fan to keep 
the rosin melted, and a crank and dolly to mix up 
the sawdust with it. When mixed, run into moulds, 


which may be kept warm until filled, when they 
are removed to cool.—S, MAYER. 


[48556.] — Pellety Castings. — Probably the 
castings are poured without a sufficient head, and 
no vents are provided for the escape of gas. I would 


suggest the employment of a skilled moulder and 
1 T. M. 


48567. — Tripod Stand.— Several stands have 
been described in back volumes, but the best way 
of all is to get a look at one, and then improve on 
that. I prefer the style in which the lower le 
a betweon the two portions of the upper.—T. 


15 of Feet Peeling. — Does not 
F. E. L.“ understand that there must be some 
special cause for such an effect, and that no one 
whose advice would be worth taking would pre- 
scribe a remedy without having an opportunity of 
examining the patient? -M. D. 


48584.1—American Cloth becoming Sticky. 
—You can try washing over several times with 
milk; but it would be better to recover with what 
is known as dull- grain cloth.— C. M. P. 


[48588.]—Gas-Engine.—Cannot be used for 
working y gas, but might be used with water— 
that is, uf there is sufficient pressure.—ESSAR. 


[48592.]—Electric Light.—Answers very well, 
I believe. Faure’s accummulators are used, and 
they are charged by being brought iuto connection 
with a dynamo.—V.S. 


48672.] — Sand -blast Files.—I am much 
obliged to E. H.” for his reply, and the trouble 
he has taken to make a drawing. om his ex- 
pression“ new sand-blast files (p. 303), I thought 
some method of cutting files by means of the sand- 
blast had been devised, whereas it is only files 
finished by the sand-blast that was meant. The 

rocess and its effects on the file were fully described 
in this paper so far back as Vol. VII., on 

. 437 of which Figs. 2 and 3 show the teeth of a 

and-cut file, and the effect of the sand-blast on 
them. Does anyone know whether any attempt 
has been made to cut files with the sand-blast, or 
to do the work of the files themselves by an applica- 
tion of Tilghman’s invention Nx. Dor. 

[48689.]—Lathe-Bed.—If On Guard” will 

read my query again, he will see that I said nothing 
ubout face drawing a lathe-bed casting, I allude 
to castings in general. Also, I don’t say that it is 
not possible to plane a casting straight. Allow me 
the use of a good machine, and I will plane a bed 
as true as ö. G.“ But I say, again, I have seon 
muny beds that have been very far from what they 
ought to be. I am blessed with more time than 
money, otherwise I should prefer planing, most de- 
cidedly, but, as I said in my query (remembering 
what we as mechanics, 30 years ago, were in the 
habit of doing with chipping and filing), I have no 
hesitation that if I can get a good casting, I will 
chip and file the bed up to more than tho avera 
truth of lathe-beds. The other remarks of On 
Guard” mostly agree with what I said myself—his 
way of fixing bed for planing is the ordinary method 
a good workman would adopt. I may say, asahint to 
werkmen, that I had some tools made for finishing 
off large flat surfaces 1{ or 1} broad; these made very 
sharp and with a light cut left very little for the 
scrapers to do. Theauswers of C. S. and ‘‘Tyke,”’ 
are more to the purpose, but still hardly sufficient. 
Will some moulder used to lathe-bed casting say 
shall I make the pattern straight on the face and 
let the moulder strickle his bed to his own judg- 
ment, or will someone tell me how much to make 
the face round ? Or does it require to be round at 
all, remembering that it is to be a gap bed.—E. P., 
Liverpool. 


[48690.]—Magnetio Storms. — Of course the 
bosh sent over from America was received in the 
usual way and printed in a lot of papers, whose 
editors should have known better than to have been 
caught napping. Now, I want to know from some 
of our ers in America, what really did take 
place during the last magnetic storm. The MECHA- 
NIC is read very much throughout the States, and 
I, for one, should be very pleased, indeed, to have 
a true unvarnished tale of what actually did take 
place during the storm. We had nothing here at 
all, to compare with the 8 h.-p. light; this was 
rich, and must have been concocted by some pun- 
ster. I am more surprised at the gullibility of 
some, than by the ’cuteness of these American gen- 
tlemen who think the English will believe anything. 
-W. J. LANCASTER. 


[418701.]—Microscope Lamp.—You can easily | Ee. 


make a candle-lamp to burn, suy, one hour and a 
half, and to fold up into something like 5 by Izin. 
I shall be pleased to give you a drawing of such a 
lamp, if you care to make one. It is a very simple 
thing, and very efficient.—W. J. LANCASTER. 


[48710.]—Electric Indicator.—The better way 
is to couple indicator and bell on same circuit, and 
use all the cells. This is far more certain than 
making a relay for bell. The distance is so small 
that it is not at all worth while making a relay. I 


would advise for line wire a double wire in- 
sulated with either mdiarubber and 

cotton, or one guttapercha insulated wire inclosed 
in another insulation of guttapercha with a second 


wire.—W. J. LANCASTER. 


(48718.]—Electrio Switch.—The beet switch 
ou can have is orfethat, in using it, will k 

its surfaces clean. Perhaps a couple of lines an 
dots will show the arrangement as well asa draw- 
ing. Thus, the two dots on the left are connected 
to one series of wires, and the two on the right to 
another series. The two lines represent two brass 
plutes working on a joint, and connected to main 
Wires, and of course insulated from each other by 
a piece of ebonite prolonged to form a handle, 80 
that it can be moved over. The dota and lines are 


here : =: the centre fails down between two up- 
right springs of brass, which clip each side when 
pressed down to the bottom.—W. J. LANCASTER. 


[48726.]—Cornice.—If ‘‘ Doouram’s ’’ cornice 
is a lacquered one, there id no way of restoring 
its original tint and brightness otherwise than by 
having it relacquered. This he could get done at 
any respectable gas-fitting firm, and would not 
cost much. If he is unwilling to do this, let him 
try washing it with oxalic acid and vinegar diluted 
with water; rinse off with clean water, and dry 
with a cloth or cotton waste; this will clean it, 
although the effect cannot be very lasting ; also the 
parts which are green will appear of a different 
tint to the rest when cleaned.—Gs- ENGINEER. 


48727.] — Rancid Butter. — According to 
“ Cooley’s Receipts,” rancid butter may be restored 
by well washing first with new milk, and next with 
cold spring water; butyric acid, on the presence of 
which rancidity depends, being freely soluble in 
new milk.—E. G. T., Plymouth. 


„ Butter. — If required only on 
a domestic scale, the following process will succeed: 
Take a couple of handfuls of solid wood charcoal ; 
wash well till all small particles are removed; tie 
up in a muslin bag, which should be immersed in 
the water containing the butter. It will not only 
purify the butter, but will also prevent it from 
turning rancid.—PI. 

[48729.]—Oysters.—The question is not an easy 
one to answer. I have on many occasions en- 
deavoured to find a trace of life immediately after 
cutting an oyster open, but I have never been at 
all rewarded by the faintest glimmer of life, and 
personally, I believe the oyster is dead the moment 
it is cut open.— W. J. LANCASTER. 


[48732.]—Indicator Diagrams.— Will our two 
friends, Labor Omnia Vincit'“ and Fred. 
Walker compare conclusions, and then look at 
query again. Brevity is a good thing (sometimes), 
but if F. W. is a reader of tho E. M.“ he must 
ha ve seen the request for more information when 
sending his dingrams, or you might, Mr. Editor, say 
how much reduced to fit the column; but if querist 
would take the trouble to mark on diagram the ex- 
treme pressures, a scale could be made to suit your 
figure. But will““ F. W.” explain what is a simple 

pressure engine, with Cornish valves and link- 
motion I have no conception of how Cornish 
valves are worked by link-motion. I have Cornish 
valves on my engine, but they are operated by 
cams, worked by bevel gear from main-shaft; and 
if such is F. W.’s’’ case his gear-wheels have 
been changed, as, taking Fred. Walker's view, the 
steam admission is very late, and exhausts the 
same; so that if there is an exhaust cam, as well 
as steam admission cain, by bringing one nght the 
other will follow. But I hope F. W.” will favour 
us with more particulars, and so get satisfactory in- 
formation 3° O. E. 

[48734.]-—Electricity.—I should like to under- 
stand your query ; the first part is clear, but the 
latter half I am afraid contains some error. Do 
you meau that one cell only being used charged 
with water it decomposed by its current water 
very fast? I cannot bclieve you mean one 
cell, because one cell of any kind will not decom- 

ose water fast; in fact, it will hardly decompose 
it at all. There is no difference between the elec- 
tricity of ove cell and any other in aseries. Of 
course, coupling them in series will give a greater 
intensity to the current.—W. J. LANCASTER. 


(48747.]—Lunar Photographs.—The greatest 
essential for lunar photography is an equatorial 
telescope with driving clock. If you have this, I 
will tell you how to proceed. You can take solar 
photographs with an ordinary telescope. I have 
lately made a special solar camera for photo- 
phing sunspots, &c. Shall be pleased to describe 
it if you would care to photograph spots, &c.—W. 
J. LANCASTER. . 

[48749.1—Induction Coil and Water.—To 
MR. LANCASTER.— You cannot obtain any advantage 
by interposing a coil of any kind in the circuit. I 
thought I had said so before. You will decom- 
pose a much larger quantity of water with the 
current alone from the cells. You may use any 
electrodes you please, but platinum ones are the 
best for simply decomposing water.—W. J. LAN- 
CASTER. ` 
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[48752.] -Tea.—The statements of F. R. C. S.,“ 
on p. 275, call forth a few comments, which I trust 
you will insert in your next issue. Tea. F. R. C. S.“ 
dwells at length on ‘‘ dirty water, rob a poor 
man of his beer,” &c. ile agreeing with him in 
nearly all the points he has elucidated, there is one 
on which he has not touched sufficiently—viz., 
adulteration of tea, In plaintive tones he speaks of 
“poor” people having to drink dirty water with a 
little brown sugar in it. It is no use beating about 
the bush. Now, this staple plant, of which we 
hear so much murmuring, is at the present time 
being adulterated to a large extent, not only in 
China and other tea-growing (save the mark 
countries, but also in India, tea being forwarde 
from the Assam and Darjeeling districts to Calcutta, 
and manipulated there. Those who have been to 
these places will agree that these observations of 
mine are correct, coming, as they do, from the lips 
of influential tradesmen, both in Calcutta and 
Singapore. Having visited Calcutta some few years 
ago, I heard it reported that a large quantity of 
Indian herbs and leaves of trees—catechu, &c.—are 
dyed and fabricated to imitate tea-leaves, and in 
that state large quantities are forwarded to Europe, 
and other parts of the world, and palmed on to the 
tea-drinking public as pure Assam and h 
teas. Green tea, also, is faced with blue anc 

ellow matters, the blending of which gives the tea 
Its green appearance. Now, it would appear to the 
careless individual that it matters little to the 
Government whether pure or impure tea comes into 
consumption. If the adulterated tea to any large 
amount were brought into gencral consumption by 
being offered to: the public, what would be the 
result? It would have the effect of making them 
squeamish, and drive them to some other beverage, 
and then the Government would eventually be a 
loser through the decreased consumption. Is it 
according to the laws of British, or any other, rule 
that a Government should charge a duty on an 
adulterated article? Is it right or honest that a 
Government should allow merchants to import 
spurious tea, to receive a duty on such teas, 
and allow the merchants to dispose of it to 
retail dealers, and by them to be foisted 
on the public? By all that is holy, who shall 
we say is the guilty party ? will leave 
the question to my brother subscribers to think on. 
What is required is a competent analyst, who shall 
examiue all teas, and other duty-chargeable articles, 
before being allowed to come into consumption. If 
any dealer were afterwards found possessed of 
spurious tea, he would %, suffer the penalty of 
the law.—A.A., B.S.P., Sheffield. 


VöL'. Lenses. —A portrait lens 
will give a rounder picture than a view lens as 
ordinarily used, but if you will use a very large stop 
7/8 with the view lens you will be able to get an 
excellent portrait. An ordinary stop will givo every 
part of the picture sharp; this will make it flat, 
very much like a pain landscape, in which the 
whole of the picture, including distant hills, are all 
as sharp as if cut with a knife. You can soon tell 
the difference between a good landscape and a bad 
one, and there is as much difference between a 
round and a flat photo.—W. J. LANCASTER. 


[48756.]—Photography.—You can either ob- 
tain the positive by contact priuting or in the 
camera ; the former is the easiest method, but you 
must obtain your negative first, and you cannot use 
either of the lenses belonging to your lantern for 
the purpose; better get a cheap achro lens. made 
on purpose for photographic use. Let me know the 
kind st lens you intend using, and I will give you 
instructions.—W. J. LANCASTER. 

ee eae = Horing noted the 
remarks in reply to above query, I consider the 
remedies of . O. V.““ very good. I have had 
the experience of a crank journal getting hot, aud 
tried these remedies quite useless. I tried all de- 
grees of sluckness and plenty of lubricants, to no 
avail. Being quite cool at the start, it would not 
run two minutes without any load on the engine 
without being so hot you could not touch it. At 
last, after all these trials, my remedy was taking 
out the brasses and filing sideways the opposite to 
the wear without touching the bottom at all, after 
which it could run an entire duy without more heat 
than blood-heat. Not having seen this remark to 
above query, I consider it might be ef service to 
readers of E. M.” The cause being the wear, 
the brasses nre consequently oval, and, as it 
were, grind themselves into a bed. Then, at the 
least neglect of oil, brass and journal get corded. 
When journal gets heated it jams itself in the 
brass, aud thence arises the heating. Should all 
the former remedies given fail, I think you may 
try this to advantage, which I can speak for as 
stated from practical experience. Ducnow. 


[1880 2.] Photos. for Stereoscope.—Instan- 
taneous sea photos. have been done many years, 
some of the finest being by Breese.” You should 
endeavour to buy any you can get done by Brecse“; 
he has been dead some time, but his slides can be 
picked up now and again, and are really a good 
investmeut.—W. J. LANCASTER. 


48814.]—Grinding Glass.—You can get the 
right sort of grinding stone at any large tool 
dealers. Tell him the kind you want, whether for 
rough or fine work. Bilston grit is one of the 
best kind you can use.—W. J. LANCASTER. 


[418818.]—The Weather.—For years I kept 
meteorological records, until I became thoroughly 
disgusted with the whole thing. In four or five 
years I believed I knew something about it, and 
people used to continually send to me to ask what 

ind of weather we should have. I could give a 
good guess, and managed to forecast splendidly 
when it came true, but once or twice it came 
wrong, and I gave it up. This September I was in 
Wales, and the published forecast read Wind N.W., 
very fine.“ I paid some £4 for tickets, &c., fora 
Snowdon tour, and went. The weather was simply 
frightful, rain and wind evidently contending for 
supremacy. My moral was, If the Meteorological 
Department don’t know the cause, how should Ti 
W. J. LANCASTER. 


[48819.] Casting Blowpipe Solder. — The 
article in question is made or cast as follows: — 
Procure a small ladle, punch a small hole—say, 3 
or less, in one side near the top; get also a flat 
slab of stone, or iron plate will do; lay this 
porte» level, fill up the ladle, and start to pour 
rom the hole, carrying the hand from left to nght 
with an easy motion. A little practice will soon 
show you how to do it. If your solder is too dull 
when cooled, you may add more tin: in fact, for 
blowpipe solder, there should always be more tin 
than lead, and do not use compo in your alloy. 
Experiment till you get it to your own liking.— 
Gas ENGINEER. 


48820. — Smell from Gas-Stoves.— Gas- 
fitter’s’’ ring - burner will be difficult of cure, accord- 
ing to his description of it. I should think it is an 
atinospheric one, and all those kind of burners 
give off an unpleasant smell. I should advise him 
to use a plain ring instead —i. e., without the air- 
hole. This will perhaps smoke the bottom more, 
but the smell will not be so unpleasant. After oon- 
siderable experience with liquid heating burners of 
every description, I have found nothing better.— 
GaS- ENGINEER. 


[44820.]—Smell from Gas-Stoves.—Having 
got a gas-stove into my house some months ago, 1 
was at first troubled by fhe smell which arose when 
a cold kettle was put down upon the flame, and 
set myself to correct it, happily with success. First, 
us to the cause. When a vessel full of cold water is 
brought down upon a - flame, a large quantity 
of water is en upon the bottom of the 
vessel (this water, of course, is formed by the 
combustion of the hydrogen of the gus). Now, 
when the mixture of gas and air impinges upon the 
cold and wet surfaco of the kettle (or other vessel), 
the combustion of the gas is interfered with, and 
an unpleasant smell is the result. The principle of 
my plan for dealing with the difficulty is this :— 
Allow the gas to be completely burned before it 
reaches the bottom of the vessel, and much good 
is effected by the simple piece of apparatus of which 
I send drawing in section. My apparatus was made 
for my kettle, and, to secure economy, any other 
must fit the vessel it is made for. The heat 


director,” as I call it, was made by a tin-smith, but | } 


as he did not charge me anything I cannot give the 
price. As to results, it not only did away with the 
smell, but proved very economical in consumption 
of gusand time of boiling a given quantity of water. 
I give the lime of boiliny and quantity of gas per 
4 gallon, as the mean result of 8 experiments, 
4 with each :— 


Time. Cubic feet. 
Old way....24 min. 4 
New way ..15 min. 24 


Thus the device is advantageous in every way—in 
fact, it is constantly used in my house now, and 


when I come home in the evening Iam not made 

infully aware of the fact that the kettle is 
foiling for tea the moment the hall-door is opened. 
In the sketch A A are studs to support the kettle.— 
Tuomas FARRINGTON, M. A., F. C. S. 


155 Filtering Solution of Citric Acid. 
I should think that One in a Fix could get 
out of it by ing his solution through a filter 
made of well-washed culico (the finest he can 
obtain) and powdered animal charcoal, returning 
the filtrate until it passes quite bright.—E. G. T., 
Plymouth. 


(48825.|—Riveting Pottery and Glass.— 
Permit me to refer this correspondent to several 
letters of mine upon tho above subject. Possibl 
something useful may be found therein. See Vol. 
XXXV., Nos. 908 and 910, also Vol. XXXVI., No. 
913.—ALFOJOE. 


(48829.]—Lathe Bed.—Let the sides of pattern 
be about gin. thick. Now look at Fig. 2, which is 
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a plan of part of lathe-bed. He will want two ribs, 
as B, to stiffen his bed. Let them be dovetailed 
into the sides so as to draw out easy. Now, Fig. 1 
which shows pattern face down in the sand, ramm 
all round under and over, then the moulder will lift 
off the top box A, then he will draw out the ribs B. 
Next lift out the sand inside the pattern down to E, 
then he will take out the pattern CC. The two 
faces D D will be left in the sand, because in making 
the pattern they must be made loose and have two 
pa in each, as seen at DD, Fig. 1. These pins 
eep them in their placo when moulding, and when 
the pattern C C is drawn from the sand they are left 
behind, and may then be drawn out sideways. If 


W. H. S.” clearly understands this description 


he will see how to make his pattern leave the sand 
with that freedom which a moulder requires. First, 
the ribs B will have to be thinner at bottom than 
top, then tho pattern CC will have to be, say, 
1-16in. wider at top than bottom, then the saud will 
lift out free ; the outaide of CC, being wider at top, 
will thus draw free also.—E. P., Liverpool. 


[48830.]—Wood-Bending.—The size of the 
piece of wood ought to have been stated, especially 
the width. Pine is best to bend, white-wood next, 
(American) cedar, poplar, honduras, walnut, ash, 
beech, chestnut, birch, elm, and oak, in their order 
of succession, of course choosing straight, open- 
graived wood. If gin. wood, only a faint curve, 
wet the inside slightly at starting, and the outside 
copiously with hot water, hold the inside against a 
nearly red-hot stove pipe, till it scorches the wood 
slowly, then bend the wood over the jaws of a vice, 
srotected with soft wood to prevent burning your 
inside. Keep wet woollen rags on the outside 
while you pull the pliant wood as much as you can. 
In about half an hour's time you may bend a piece 
of zin. pine or cedar 18in. wide, 2ft. long, to a 
curve of din. or Gin. You will find the curve 
irregular, being more bent at the middle than the 
edges; it is, therefore, best to plane a starting- 
curve out of fin. stuff, on two edges AA, and a 


A ——— — 


hollow out of the inside, B, thus. If you have 
your stuff 2in. or 3in. wider, all the better. Bend 
more curve than you need: it will sure to go back 
in cooling. How does R. P.” propose to secure 
it bent? If by nailing or screwing to a framing, I 
may be able to save him from splitting his wood in 
ti xing it, if he wants the information.—J. CHARLES 
Krxa 
[48835.]—Fusible Plugs.—In reference to 
above in last week’s I may mention, about three 
cars ago, an instance that caine under my know- 
lode regarding fusible plugs. About every six 
mouths the boiler was washed out, plug examined, 
and top scraped, but never found any scale adhering 
on it. I noticed the fusible alloy bulged up over 
the brass of the cap. I may remark it was of the 
style of a cap, with several holes bored therein, and 
filled with alloy. Atone time I thought there was 
an appearance of this ey being eaten away in 
some of the holes. I therefore took the cap off and 
examined it, but could not notice any trace of any- 
thing particular on under side, which was next tho 
furnace. However, I decided to melt out the alloy 
and renew it myself. I put it in a clear fire, and 
when I saw the cap becoming slightly redI removed 


be impossible to give complete instructions without, 
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it, but, to my astonishment, the alloy was not] Under the first head are enumerated an 
melted or removed. I therefore replaced it again 
in the fire and took a strong wire that would pass 
easily through the holes; heated this wire, and, 
while the brass cap lay in the fire on the clear coals, 
I tried to p out the alloy with the heated wire 

but all the pressure I could put on it they would 
not move, soat this time the caphaving become red 
again. I removedit from thefire and had to bore out 
the alloy of each hole. I do not know if ever the like 
came before any reader of the E. M.“ If not, it 
may be of service to some readers.—Ducrow. 


[48853.]—To ‘* Alfojoe,” KO. E. H. E.” no 
doubt thinks his request a very modest one, but I 
must tell him that to give full and complete instruc- 
tions for fitting hairsprings would entail the writing 
of not one but several letters, and necessitate a few 
carefully-engraved illustrations. I think it would 


[48885.] — Watch-Case Repairing. — Within 
last few months I replied at half or three- 
quarter column length to an exactly similar query 
and if the instructions there given are followed, i 
more standard star-catalogues, one or more general | should say failure is impossible (that is, of course, 
if the ability to follow instructions exista). If ee 
solder ‘‘ runs all over the knuckle,” you must have 
put borax all over it first, or you made it too hot. 
As I understand, you soldered with the joint-pin in 
the joint. This must not be; leave the joint-pin 
out. You will hardly succeed in drilling ight 
through the pin, as tho silver is most likely softer 
than it, and the drill will run into the silver. If 
you value yo time, and want to make a good job, 
file away the whole joint, and put a new one; that 
is the only sensible way of getting over your difi- 
culty.—Os. 


[48888.] Locomot ive Bridge. The brick arch 
in a locomotive firebox is there for various reasons ; 
but the chief objects of it are (9 to burn the smoke 
as much as possible; (2) to protect the tubes from 
the fire; and (3) to assist in generating steam.— 
THUNDERBOLT. 


(48897.]—Montgolfier Medals.—You do not 
say what metal it is that your medals are made of. 
I suppose they are in bronze; if so, the No. 1 was 
struck in honour of the ascent of the ak Lyons 
balloon, *‘ Le Flesselles on the 19th January, 
1784, which carried seven persons, one of the 
number being Joseph Montgolfier, brother of the 
inventor of the oon. The cost of the e — 
ment was raised by a public subscription, and the 
balloon was l02ft. diameter and 126ft. high (old 
French measure.) The medal No. 2, with the Latin 
inscription, is in honour of the brothers Mont- 

lfier. The medal No. 3, has the date in error, or 
Fas been given so—it should be 1783, and is on 
account of the first gas-balloon made of oiled-silk. 
This balloon was constructed by means of a public 
subsoription, advised by M. Faujas de Saint-Fond, 
to whom much of the success that attended the 
early balloon experiments is owing.—J. SUTCLIFFE. 


(48905.] — Rewiring Grand Piano. — The 
strings should have been measured between the 
bridges. The probable size of steel wire will be 
No. 8 forthe treble octave, and a size larger for each 
octave below until the short bass bri is reached, 
when the steel wire should be changed for brass of 
about Nos. 12 and 13 music-wire gauge.—W. H. 
DAVIES. 

N Storm Glass. —I should say these act 
only by change of temperature. Perhaps, however, 
pressure has some effect, as pressure would 
ulter the density of the liquid but not of the solid 
matter—certainly not so much. If this is the case, 
increased pressure would cause the crystals to rise, 
and vice tersd ; so that quantity of solid matter 
present would indicate eaa and their risc 
and fall would indicatean alteration in atmospheric 
density.—Os. 


[48917.]—L. and N. W. R. Locos.—Diomed, 
821; Baltic, 2151; Isis, 2153; and Odin, 1164, are 
of one class, with 6ft. (coupled) driving-wheels, and 
cylinders, 16in. by 20in. Herald, 765, and Buce- 
phalus, 780, have 6ft. Gin. (single) driving-wheels, 
and cylinders (inside) 16in. by 2lin. Archimedes, 
989, has 7ft. (single) driving-wheels, and cylinders 
inside) 16in. by 22in. Isabella, 403, has ft. Gin. 
Couple) driving-wheels, and cylinders 17in. by 
gram, half 85 the figure has veges enlarged 15 enable | 24in.—THUNDERBOLr. 
us to take the moments roun e point of s n- 7 1.— W. R. 
sion at the vertex. Call the weight of one side. w. ae ; 5 eas 1 2151. and 
It will be seen that in the left leg, taking the 147 913 ; fas, . ing 

8» 8 Isis 215, have 6ft. coupled- behind drivers, inside 
moments, we get b x x = (a / 2) w + a (w / 2), or & 16in. by 20in. cylinders, and each weighs 26 tons 
= («/ >) w. Again, taking the right leg, we get|2owt, Herald 765, has 6ft. Gin. single drivers, and 
d x to. (e / D ace w. The horizontal 16in. by in. inside cylinders. Isabella 403, has 
6ft. Gin. coupled-behind drivers, inside 17in. by in. 
cylinders, and weighs 29 tons 4cwt. Archimedes 
989, has 7ft. single drivers inside, cylinders 160. 
by 22in., and weighs 28} tons. I do not give their 
dates, stations, and further particulars, as they are 
not asked for. In my reply to query 48505, 
‘69982 and 2282” should have 42282 and 
2288”; and in my reply to 46759 (not 48759), 
„The majority of the enana, cabs,” should have 
read, The majority of engines have cabs 5 
and in the twelfth line in same reply, 4 
should have read 44, 444 being a curious pas- 
senger- engine stationed at Shrewsbury.—PRoME- 
THE 


Us. 
48919.]J—Fire Annihilators. — ‘‘ Sebrach’’ 
ill learn full particulars as to the apparatus re- 
quired ‘‘to be ready for instantaneous use where a 
hand-pump or L’Extincteur would not be avail- 
able, by ad ing the original inventor. See 
advertisement.— W. H. P. 


A most valuable addition to his lib would be 
Bazley’s Stars in their Courses (16s.), as it 
contains a catalogue of 1,500 stars, and gives the 
maguitudes as given by Argelander and Heis. All 
stars in the Atlas Cœlestis Novus of the latter 
down to the 5-6 magnitudes, are included. If 
„W. S. W.“ is not thoroughly acquainted with 
the face of the sky, he should get Proctor’s ‘‘ Easy 
Star Lessons (6s. 6d.), or Gall’s ‘* Guide to the 
Constellation (1s.). G. F. Chambers“ Descrip- 
tive i (288.), and Herschel'a Out- 
lines (10s. 6d.), are the best treatises in 
English. In addition, I would remark that a good 
opera-glass is very useful, especially for inspecting 
comets and estimating star magnitudes.—S. M. B. 
QEMNILL. 


|48867.]—Battery Power.—A six-cell bichro- 
mate battery would be very much more 5 
than the same battery of Smee's cells. suppose 
«J. C.“ knows that the bichromate does not retain 
its full power very long. By lifting the zines out 
of the solution for a second they can be started at a 
good power again. For what purpose do you require 
them P Is it for experiments or plating P If the 
former, use the bichromates; if for the latter, 
Daniells in preference to Smees.— W. R. Hicks. 


[48869.]—Mechanics.—In replying to the latter 
pr of this query, regarding the pentagon, I find 

at I was wrong in impugning the accuracy of 
t Todhunter’s anics, but the question is 
rather a catchy one. When an equilateral 
pentagon is mentioned, one naturally thinks of the 
usual ha k-shaped figure; but the figure re- 
presented in the diagram 1s qua as much a penta- 
gon with equal sides, and in this position it will be 
in equilibrium, and the relations of the angles ¢ 
aaa Y avill be da stated To the right of the dia- 


and furthermore, everything pertaining to it would 
have to be drawn on a much larger scale than the 
actual sizes. The difficulties attendant upon writing 
succinct and intelligible instructions has, I am sure, 
been one reason why the work of hairspringing has 
been so lightly touched upon in the past, and, to tell 
the truth, I feel rather diffident about undertaking 


subject arranged and elaborated on paper before 
bringing out. I regret that I have so little time at 
my disposal just now. On that account I have been 
compe d to ignore several correspondents and 
barely reply toa few. If our indulgent Editor will 
permit me, I will do what I can for you shortly, if 
no one else comes to the fore before.—ALFo- 
JOE. 


[48862.] —Chilblains.—Of these painful spots I 
can speak feelingly, for I suffered most severely in 
my juvenile winters and until I went to school, 
where a clever elderly housekeeper doctored me 
(with others) to good effect. Forthe itchy, inflamed 

before the skin cracks, use salt lved in 
vinegar on a saucer, over a small pe of water. 
Lave the inflamed spots, whether on hands, feet, or 
ears, in this liquid, as hot as it can be borne—the 
hotter the better; it must be poured on, again and 
again, with a spoon, letting it spill back into the 
saucer, and as its effect is to ink the flesh, it, 
therefore, cannot scald (blister) the tenderest skin ; 
at the same time, I beg a little pity for the patient, 
not to make ‘‘it’’ scream overmuch. Use it for a 
few nights at bedtime ; oftentimes one application 
cures. When broken and suppurative, say a toe, 
wrap old, finc linen round the toe, so that three 
layers cover the sore spot ; tie the rag on the toe 
with soft woollen thread so firmly that the knot will 
not untie, and this rag is not to be changed; pro- 
cure an ounce of strong tincture of myrrh, and pour 
some out of the bottle on to the toe, till the is 
quite saturated ; it smarts very fiercely for a 
minute—no more ; wrap more soft rag over the other, 
tie snugly, and muffle up the limb in silk or flannel. 
Do this twice a day, removing the second eve 
time. When the application of the tincture of myrr 
no longer gives pain, the sore is healed; and now 
the foot may be bathed in tepid water, wi in 
warm towels till very dry, and Dr. Edmunds’ most 
admirable advice (page 339) attended to about 
Soang and boots (or slippers). Beds should be 
warmed such weather as this, and none but really 
hardy children subjected to the torture of getting 
into a cold-sheeted bed, and there shivering for a 
uarter of an hour, with knees and chin touching, 
us impeding circulation and producing the very 
ills complained of. Making a child comfortable and 
happy is not pampering! It will afford me extreme 
pleasure to learn that many sufferers (and what if 
some of our good friend Dr. E.’s own patients’) have 
benefited by the above remedy, thus having a chil- 
blain to run its course in three days, often less, 
if the tincture is strong and good.—ANn OLD 
SEVENTY YEAR. 


[48865.]—Animal Charcoal.—This is made by 
burning bones at a red heat in a closed vessel. This 
forms bone-black, or crude animal charcoal, which 
may be pune by ee ing it at a moderate heat 
for two days in about twice its weight of diluted 
hydrochloric acid (one part of acid and two parts 
water) ; the charcoal should then be collected on a 
calico filter, and well washed with water, and 
finally dried and heated to redness in a covered 
crucible. The charcoal, which is usually taken for 


elements z must be equal and opposite; hence 
equating the values of x, (a / 6) w = (c te 
= 2 (d / c), or tan. 0 = 2 tan. .- M. I. C. E 


148879.]—Sphygmograph. — I do not think 
you can make a cheap form of above; I tried to do 
so, with the help of a watchmaker : it cost 25s., and 
is unsatisfactory. There is a good deal of fine work 
about it, and it is difficult to get the weight, spri 
&c., properly balanced. The new form of the in- 
strument is illustrated in E. M.” in beginning of 
Oetober, 81 (ray instrument was on a slightly 
larger scale); the cost price is £2 10e.—R. B. 


[ 
You may, perhaps, work your models by an electro- 


440Odin's ” pu as well, if not better than, the motor engine. It should not havo less than 80z. or 


less easily-prepared animal charcoal.—E. G. T 
Plymouth. 

[48866.]— Astronomical Apparatus. — The 
advice given by A Young Astronomer is good, 
but hardly complete. Nothing is said about books. 
In the notes upon this subject in Chambers’ De- 
8 Astronomy, notes for this 


purpose are 
divided into essential and very desirable.“ SCOTLAND. 
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48927.]—Magneto-Electric Machines.—To 
**Stama."’—In tho common tubes the smallest 
diameter consistent with efficiency should be used. 
Electrically, it is of no consequence, or probably the 
reverse even would be the truth. But friction isin 
the ratio of the diameter, and this means wasted 
energy, as well as needless wear and tear.—SIGcMA. 


[48928.]—_Astronomical.—!. According to Sir 
W. Herschel the ratioof the polarand equatorialaxes 
of Mars is as 98 to 103, or as 15to 16. Schröter 
estimated them at 80 to 81. It is now agreed, 
however, I think, that his polar compression does 
not differ much from that of the Earth, but the 
quantity is too little to be accurately measured on 
a globe of Mars’ small size. No polar compression 
has been observed on Venus. 2. The inclination 
of Mercury’s equator has not been ascertained, but 
Neptune's is inclined about 29°. 3. Not ascertained. 
4. » Cassiopess 220 years (Doberck), 195 years 

Grüber), or 176 years (Dunér), £ Boötis 117 years 
erschel II.), 169 years (Hind), or 127 years 
oberck). H Cameli is undoubtedly a binary, but 

don’t think its period has yet been ascertained. 

With regard to . Leonis, £ Boötis, and a Piscium are 
only suspected binaries, and their periods are ob- 
viously unknown. On the other hand, Webb says 
decidedly n Orionis is “fixed,” and I can find no 
mention of ò Herculis as a binary.—A Younc 
ASTRONOMER. 


[48931.]—_Chadwick’s Oxygen Apparatus.— 
In answer to Exhibitor,” I would say I have used 
one of these machines for four years, and never 
had a single mishap; they only want care and 
cleanliness. Also, see that the cakes of chlorate of 
potash and oxide of manganese are mixed in the 
e l to 4; see that the spent 
cake is well cleaned off with an old knife, and the 
fronts that Exhibitor’? has been grinding, only 
want well wiping with a cloth after each cake, 
with a twist back and forward to make sure it is 
fairly on its seat. After each cake is expended, 
turn the gas under retort down; the cover, after a 
few minutes, will come off without any trouble. I 
shall be glad to give Exhibitor ” any further in- 
formation if he will write to me.—J. SCHOFIELD, 
Rose Cottage, Heaton Mersey, Manchester. 


HOUSEHOLD HINTS. 
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Christmas Festivities.— Few people of 
middle age view with equanimity the festivities the 
present season brings with it. This often makes 
them unjust to those who at the extremes of life 
are able to enjoy the good things if only indulged 
in with moderation. “Middle-aged prejudice is 
unusually severe against plum-pudding; yet, saysthe 
Larcet, this article is a highly- efficient food, yield- 
ing a force equivalent to 250 foot tons. It is also an 
admirable vehicle for the administration of fat, an 
article of dict as a rule usually objected to by 
children. . in reasonable quantity, 
is certainly to preferred to the so-called 
“ wholesome ’’ cakes, which have little fatty matter 
in their composition. A good wedge of cold plum- 
pudding is not an unwholesome lunch for young 
and growing lads to put in their pockets when out 
for a day's skating or hunting. Elderly people, 
too, are often able to compete with the younger 
members of the family in the enjoyment of Christ- 
mas cheer ina manner that amazes and discourages 
their middle-aged relations. ‘The fact is, as has been 
happily pointed out by Professor Michael Foster, 
the digestive elements are long preserved, so that a 
man who in the prime of manhood was a martyr 
to dyspepsia, by reason of the sensitiveness of his 
gastric nerves, in his later years, when his nerves 
are blunted, and when, therefore, his peptic cells are 
able to pursue their chemical work aadisturied by 
nervous worries, eats aud drinks with the courage 
and success of a boy. 


The Growth of Children.—Growth varies in 
different children. Some increase in stature so 
rapidly that their clothes are outgrown long 
before they aro worn threadbare, while others 
grow very slowly. A table prepared by a French 
savant gives the following data: During the first 
year after birth the growth in stature is about 
seven and one-half inches; from two to three it is 
four or five inches; from three to four, an inch 
and a half; from four to six, about two and a 
quarter inches annually; from seven to eight, two 
anda half inches ; from eight to twelve, two inches 
annually ; from twelve to thirteen, one and eight- 
tenths; from thirteen to fourteen, two aud a 
quarter inches; from fifteen to sixteen, two inches. 
from sixteen to seventeen, nearly two inches; aud 
after this, though growth contmues until twenty- 
one and sometimes for years after, its rate rapidly 
diminishes. If mothers would measure their 
children regularly on their birthdays and preserve 
the record, they would thus accumulate valuable 
data for statisticians. Progressive increase of 
stature is a sign of good health, as increase in 
5 80 shows wcakness of constitution or imperfect 

ea 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and tf still 
unanswered are repeated four weeks afltercards, We trust 
our readers will look over the list and send what information 
they can Jor the benefit of their fellow contributors, 


Since our last G. r has replied to 48169; Pont de 
Bois to 48186; B. M. B. Gemmill to 48502. 


48202. Shive-making Machine, p. 145. 
45212. Dynamo, 145. 
48223. Irish Locomotives, 146. 
48224, Torches for Processions, 146. 
48228. Artificial Birds’ Eyes, 146. 
48230. North London Engines, 146. 
45237. Equatorial Circles, 146. 
48210. Insulation of Coil, 146. 
48245. Burning Ballast, 146. 
48218, Potato-mashing Machine, 146. 
42253. Spiral Apparatus, 146. 

‘206, tting Cotton Cloth, 146. 
48270. Locomotives, 148. 
4827 2. Magnesium Lamp, 146. 
48508. Stains in Sulphur Bleaching, p. 236. 
48514. Bichromate of Potash, 236. 
48518. Painting on Enamel, 236. 
48519. Gearing, 236. 
48529. Vacuum Lamp, 236. 
48531. Copper Boiler, 238. 
48539. Electric Indicator for Tank, 238. 
48541, Measurement of Height of Waves, 236. 
48547. Cording Machine, 237. 
48551. To “A. S. L.,“ 237. 
48559, Dynamo, 237. 
48562. Cartridge, 237. 
48568. Lantern Dissolver, 237. 
48570. Circular Bellows Making, 237. 
48571. Magic Lantern, 237. 
48572, To Mr. Evana, 237. 
48577, Microscope, 237. 
48582. Granule Cells, 237. 
48583, Indicator, 237. 
48525. Oil and Fat, 237. 
44587, Extracting Copper, 237. 


QUERIES. 
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[4 12.]— Needle Telegraph Inst.— How can I 
lessen the oscillations of my needle after the current has 
ceased ! The pointer is 24in. long. The needle of my 
linc galvanometer rests much more quicky. The pointer 
is 2in. long only. Would taking off jin. each end of 
pointer have the desired effect? I have tried the paper 
weight on the pointer ; but this rather incrcases the os- 
cillations.— REGINALD HANNEN. 


e e ee Discharge. To Dr. Epxuxps.— 
ill you kindly favour me with a few lines in reply to 
the following !—My cldest boy, who is 10 years of uge, is 
truubled with what appears to be a constant discharge of 
mucus from his nose, and, as a consequence, has to freely 
use his pocket-handkerchief ! His general health ap- 
pears to be tolerably good; but he is not strong and 
robust, but somewhat thin. I have had him examined 
by a doctor, who thought he had a small polypus in his 
nose, and ordered a nasal douche. This was used twice a 
duy for several weeks, without any or very: little effect— 
the discharge continuing. He has recently been cxam- 
ined, and the ductor says now that he cannot find any 

lypus. Still the discharge goes on.—An ANXIOUS 
VORKING-MAN. 


48944.]—Obesity.— To Dr. Epwvxps.— Will you 
please give a remedy for the above ? I should like to get 
rid of all redundant weight. I take plenty of exercisc— 
walking, bicycling, Ke. Would abstemiousness be effect- 
ive, without danger of impairing the health! Age 24; 
height, 6ft. 7in. ; weight, 12st. 6lb.—Comxpositon. 


489045. Rig for Small Boat.— Will some kind 
reader give me a few hints as to which will be the best 
way to rig, and how much canvas to put on a boat 25ft. 
4in. keel, 29ft. on deck, Bft. 9in. beam, 3ft. Gin. draught, 
12cwt. on keel, and 6 or ewt. inside. She will have to 
tn il about 18 miles before there is much room to sail in. 
I should like to be able to do a little trawling now and 
then with her. She will also have to tow an 11ft. punt. 
—W*x., Boorn. 


oe Fronde on the Resistance of Fluids. 
—In the course of Mr. Froude’s experiments made for the 
Admiralty some years ngo upon the resistance of bodies 
moving in fluids, he proved, I believe, that in a solid 
wholly immersed, a given rate of speed once attained 
that the power required to maintain such speed equalled 
surface friction, and that if it were possible for that to be 
absent that such power would equal 0. I want to know 
what were the exact words, and what was suid as to the 
form of such immersed body 1—R. C. L. 


[48947.|—Rainband Spectroscope.—I tried the 
spectroscope for e years for weather-warning, and 
uppend the result of each year: —First year: West 
coust of Ireland—result, promising. Second year: West 
coast of Scotland—result, utterly untrustworthy. Third 
year: West coast of Ireland—result, generally. No 
dependence whatever could be placed upon it for foretel- 
ling weather. Can any one give better results ?—R. O’H. 


489 18.]—Diffraction Rings in Astro. Tele- 
scope.—In 20800, F. R. A. S. says, “ They must be 
there.” Is this absolutely the case? In my notes for 
August 31, 1881, I find, * Clear, dark night. 9 
Aquarii. Clear ringless discs,“ &c., &c.—R. O’H. 


(48949.]—Steam and Exhaust Ports of Com- 
pound Engines.—Wil! any of our practical readers 
tell me what size the steam and exhaust ports should 
be for a small pa of compound engines? Diameter of 
cylinders (hig: Pressure), 2in.; low-pressure, 3in. ; 
length of stroke, 3in. Also what size of air- pump and 
condenser shall I require for the same? I propose to 
work at S0lb. pressure in boiler.—MounTainxEn, 


148950.]—- TO Sigma.’’—Would 
how I can make a battery of one cell 
E. M. F. of one volt! —G. P. 


(48951.J—Drawing.—Will anme kind fellow-contri- 
butor inform me how I can obtain correct“ outlines ” of 
photographs — whether there is not some rapid means of 
acquiring the same by a uevly- invented reflecting con- 
trivance [—A. A. 

(48952.]—To Mr. Wetherfileld—Glasshouse.— 


I wish to construct a glasshouse on roof of my kitchen 
which is built in rear, and attached to my house, an 


1 95 kindly say 
ut shall give an 


backs also on my neighbour’s kitchen. How high above 
party-wall may carry it? It will in no way interfere 
with my neighbour's light.— H. B. 


(49953.]—Toning Bath.— Will Mr. Lancaster or Mr. 
Robinson advise the best way to test a gold bath for acid, 
and if too acid, how to neutralise, and to what degree ! 
Also process for testing when too alkaline, and how to 
remedy ? When using ready prepared paper for printing 
is it necessary to render alkaline the washing water, an 
how! Is one grain of gold, 30 grains acetate soda, and 
Sor. of water, the usual streugth for general studio work? 
And is that an enconomicul way of preparing a toning 
bath ?—OuvrieR, 


(48954.]—Legal.—Will some one tell me whether a 
coachmakor employing 16 hands, including apprentices, 
and advertising as couch fuctury, comes under the Fac- 
tory Act ?—Cuustry. 


(48955.]—Paper.— Will some fellow-render inform 
me how Í can put a glaze on paper, so that it may be 
flexible, and yet shine {—Cartain. 


[49956.]—Legal.—Would Mr. Wetherfield kindly say 
if it is necessary for a local board who wish to light 
their strecta only by electricity, and have engines and 
boilers ready, to apply to the Local Government Board 
for a license i W. L. 


[18957.]—To Mr. G. Tolman.—I have made a 
dynamo- machine (as y sketch), which is ready for 
winding the wire on. ill you please to give me instruc- 
tion bow to wind the wire, so us to make one north pole 
and the other south pole ? Also how are the wires from 
the armature connected to the commutator, and how is 
the wire from the fleld-magnets connected to the commu- 
tator springs ? Also should the ficld-magnets be isolated 
before being wound? A sketch of the winding, also the 
connections, would oblige—W. Wnidhr. 


(48953.]—Polygons.—I shall be glad if any corre- 
ndent can give me the multipliers for polygons (if 
1ere are such]; that is, what number must I multiply 
the side or diameter of a circle by to find the length of 
the side of the inscribed polygon ?—Tyxe. 

48059. Weighted Governors. — Would Mr. 
Booth or others kindly give the rules and sketch for cal- 
culating all kinds of weighted govemers Par once ap- 
peared in the E. M.“) again ? Having had the misfor- 
tune to lose the whole of my back numbers of E. M.” 
by fire, and am told that the said numbers are out of 
print, they would, no doubt, be useful to new subscribers 
and others, and very much oblige—A VERY Ovp Sug- 
SCRIDER, 

48%. —-Terra-Cotta Statuettes.—I want to 
recolour a pair of terra-cotta atutuettes. I shall be glad 
if any reader can inform me how to do this.—E. L. 


(49961.}—Watch-Dial.—Will any reader of ours? 
kindly tell me how to fiU up broken watch-dial with 
enamel ?—CoLLIEk. 


[48962.]—Safety-Valve Graduation.—I have 
seen many questions about safety-valves in the“ E. M.,“ 
but I have never yet seen a plain and simple way to gra- 
dunte n safety-valve lever. If I know the weight, and 
what it blows off at the end of lever, why can I not find 
the other graduations by Rule of Three! An answer to 
this riddle, and full instructions, will oblige—A Cogn 
MILuER. 


(48963.]—Sciatica.—A few wecks ago I had a slight 
stiffness at the hip. I took little notice of it, and it 
pussed away. It has returned, and I have an acute pain 
at night from the hip to the foot, disturbing my rest, and 
I only get relief by altering my position. I am under 
medical treatment, and after two or three bottles of medi- 
cine, I find no relicf. Iam advised to use friction to the 
leg. I experience very little pain in the day beyond an 
aching. I am troubled very much with cold feet, and my 
circulation is feeble ; and besides, I have just come to 
reside in a much colder part of the country to what I 
have been accustomed.—ANuNaA. 


[48964.J—Brake Failure.—Will Mr. C. E. Stretton 
kindly give opinion as to why, after the fracture of a 
coupling on a passenger-train, and a disconnection of the 
brakepipes, that the brake did not apply itself automa- 
tically, and stop the train! Iam a constant traveller on 
the Midland, and on Friday, Nov. 24, left Liverpool for 
London at 4.5 p.m. After leaving Market Harborough, 
this train was stopped at the next station (as I after- 
wards ascertained), owing to the driver thinking some- 
thing was wrong with the brake apparatus. Upon an ex- 
arcination of the carriages, it was discovered thata 
coupling-serew had broken, thereby causing the brake- 
pipes to become disconnected, which, in my opinion, 
should have stopped the train at once. Being in a 
similar accident near Bishop’s Stortford on the Great 
Eastern Railway, our train was pulled up in a few yards 
with the Westinghouse air-brake. I shall be pleased to 
hear from Mr. Stretton why the brake failed to act in this 
case.—G. J. CALVEuT. 


(48965.]—Water-Wheel Grease.—Can any one 
give me recipe fur same one that will stick well to the 
wheels !—J. S. 


[48966.]—Honeycombed Gun-Barrel.—Howean 
an amateur remove the pitted appearance from the inside 
of a breachloading gun-barre! without hurting the shoot- 
ing powers of the gun -T. H. C. 

(48967.]|—Price for Weaving Cloth.—Can any of 
your numerous readers answer me the following ques- 
tion II am weaving cloth, 16 reed x 16 pick, per i in., 
58 reed, Stockport counts (I am paid by the Blackburn 
Standard List). Whether I should be puid for a 64 reéd 
or a 58 reed ?—A WEAVER. 


[48968..—Ordnance Survey.—Can any correspond- 
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ent inform me how to get to be a member of the Ordnance 
Survey ! What opportunities are there for pr: motion in 
the Royal Engineers and Bed i and Miners?) Any in- 
formation on this subject will greatly oblige—F. C. T., 
Birmingham. 


[4s969.] — Legal. — To Mr. Wertnenerei.p.— Last 

summer the representative of a checp-dipping firm 

rested me to give him an order, which I did, and signed 
t. The following verbal agrcement was made before 
doing so, however: First, goods to be sent off at once, 
carriage paid, and I was to be the sole agent here. The 
goods arrived about three months after, not carriage 
paid and I found that another party in town was selling 

ips made by the same firm, and was also distributi 
bills with his name attached as agent. Well, I ref 

the goods, as I considered the contract was broken, and 
deemed the verbal agreement as binding as the written. 
I was written to by the firm for payment, as the goods 
were (and are) still lying at the station. I wrote to 
them, and stated that they were at the station at their 
risk, I bave got a written agreement from the party who 
sold the or aening to per over the goods ut the ex- 
piration of this year. ain, some time ago a party 
wished me to be agent for paint, which I declined to have 
anything to do with ; but he sent it off along with the in- 
voice, and I did not try to sell it until several months 
after. A short time ago I sent them a remittance for 
what I had sold as well as the part unsold. They took 
the cheque as part payment, but refused to take in the 
goods. Your best udvi-e on the two preceding ques- 
tions will oblige. I may state that I paid carriage on the 
paint, both ways.—F. S. 


(48970.}—Watch Repairs.—Will one of our prac- 
tical watchmaking friends give me a few particulars in 
turning watch pivots? I have bought the turns, but Ido 
not know what other tools are wanted. For instance, if 
I wanted to turn a balance-wheel pinion toa verge watch, 
how should I ecd, and what are the names of the 
tools required ! Also, supposing I wanted to fita pivot 
without putting a new piniun, what tools should I 
require? I have tried to drill into a pinion, but cannot 
get the drill to keep in the centre ? my turns there 
seems nowhere to hold the piece to be turned. Must I 
drill some small holes fur the purpose X. T. Z. 


{48971.)—-Organ Specification.—I should esteem 
it a favour if some of your readers could oblige me with 
a one of the organ recently erected and opened 
at Holy Trinity Church, Derby !—DPost ve Bois. 


148 72.]— Bleaching Fat.—Will some of your able 
contributors give the t and simplest formula for 
bleaching animal fat, discoloured by the vegetable 
matter from the entrails? What is the best work on 
the technology of oils and fats 1—Ji. 


{48973.]—Flow of Water.—“ Tyke answers a 
question (48665) n flow of water; but not having seen 
previous papers, do not know the original questiun. I 
would be obliged by him or some other correspondent 
giving calculations for flow of water through pipes. Say 
reservoir or head of wutcr, (Oft. above outflow, hength of 
pipe 450 yards, and diumetcr of same Yin. and bin. 
respectively. How much wuuld each pipe deliver per 
hour, with abundance of water 7—Cistray. 


48974. — Permanent Way.—To “M.LCE.”"—I 
shall esteem it n great favour if you will instruct me with 
regard to putting in railway points and crossings. I am 
at a loss to know how the angle of crossing, radius of 
reverse curvature, nlso distance from point uf switch to 
point of crossing are arrived at? Would not the angle 
made by a line drawn from point to point of switches, 
whether roads are parallel or diverge from each other, be 
the proper angle for crossing !—Titos. HARDCASTLE. 

(48975.]—-Organ.—Baving the space of 4ft. lin. 
square, and 7:ft. high, would some of (ur organ-buildi 
friends tell me what stops to use in fair-sized room, and 
how to arrange a two-manual chamber-orgun top 
manual to work swell organ? A hint on the size of 
bellows, arrangement of soundboards, pipes, and 
fittings, would oblige one that tries to shorten winter 
evenings, and, no doubt, others that would like to possess 
an instrurment.—Orcaxus, Manchester. 


(48976.;—To Clean off Liquid Gum.—Will any 
correspondent be kind enough to explain a cheap and ex- 
55 method of cleaning bars of iron which have 

een uscd in stirring up a very tenacious liquid gum or 
glue, or whether the bars can be covered with any mate- 
rial to which the gum will not adhere 1—B. R. 


[48977.)—Concrete.—I have river sand and gravel. 
Will this do with cement for e ncrete floore—what pro- 
portion and what kind cf cement is the best for this pur- 
pose! What should it cost in labour to lay down ene 
tloor 50ft. x 2 ft. 1 — Laxo. 


[48978.)-Organs.—Will any reader of “ours” 
kindly intorm me as to the probable c st of the large 
organs in the following public buildings Albert Hall, 
London, Crystal Palace, Alexandra Palace, St. Paul’s, 
a Hall, Liverpool; Town Hall, Birmingham. 
— . FRYER. 


48979. — Water Motor. Weuld any of our 
readers answer the following -What size of motor 
should I require to w rk Ii-h. p. 1 Also the size of feed- 
pipe I shor require ? The water supply is by gravita- 
tion. Tean get 13 Ib. per square inch. State the most 
economical m tor, as the water will be by measurement. 
—WATRH-MOrOn. 


4880.) — Unhappy Marriage. To Mr. WETHER- 
FIELD.—A. maries B., und through quarr ls caused by 
B. drinking, B. leaves A. six times in seven yeurs, and 
comes back anin, A. wanta to break B. cf this; as B. 
has no prouf of illuem:e or want of proper treatment. All 
A. does is to prevent B. from drinking to much spirits. 
B. has property in her own right, which enables ee to 
get brandy at her leisure. Which is the best way to com- 

B. to come back to her hone! If a suit in the 

ivorce Court, what would be about the cost! Can A. 
enter an action against anyone wh» harbyurs her ?—A 
Miserarce HUSBAND. 


(4Se81.]—Tempering Dies.—Will some experienced 
reader kindly intorm me the best way to temper dies f r 
serew-cuitine ? I made same out of an old tile, and 
hardened them at a cherry red, and afterwards let them 
down to a decpish straw colour; but they all cracked. I 


should be glad to be told the cause, and how to avoid it. 
—Bcnoven. 


[48982.}—Gower Bell Telephone.—Would a 
œ rrespondent please give us an explanation of the con- 
nections of this instrument, as illustrated on p. 510, Vol. 
XXXII., and which ADE See to have a relay for (È pre- 
sume) bringing both batteries into play to ring in 
calling 1— G. : 

[48993.]—Neuralgia.—Perhaps Dr. Edmunds, when 
writing on the subject of rheumatism, will kindly give 
some advice on the following :—I am married, age 38, 
have had five children. Since the birth of the last (still- 
born), six years ago, I have suffered continually with 
neuralgia or rheumatic pains on the top of the head. I 
had tonio medicines for two years to no effect. I have 
since hoped time would be the best cure ; but the pain is 
still the same: the sensation is usually one of having 
been severely bruised. When the pain is more severe, 
there is a fecling of heat at the top left-hand side of the 
hend. with sharp pains extending down to the ears, 
across the he bck and sides of the nose. Sometimes also 
the outward parts of the ears are so tender that I cannot 
rest on either side at night. I do not suffer with either 
earache or toothache. My general heath is good. Iam 
active, fond of outdoor exercise, and have a good appe- 
tite. I have a bud attack about once in two months, 
which lasts three drys, when Iam quite unable to attend 
to my household duties. Any advice that would give re- 
lief I should be most thankful for J. E. H. 


[48984.]—Street Medical Coil.—I have made a 
coil and indicator from information given by correspond- 
entas ; but I now want a little further information re- 
oe ue the attractive part. How is the wheel made 

t strikes bells as it turns, or eat el that just strikes 
one bell and then another—scen on different makes—and 
are they driven by a separate battery! Also, is granule 
carbon the same thing as broken gas carbon ?—M. R. 


148925.1—Legal.—If I make eau de cologne or scents 
with methylated spirits (having disguised or removed the 
unpleasant snell ef the latter), must I pay full duty, as 
if I used pure spirit ?—Ozonk. 


(48986.]—-Microscope.—Not having a more than 
small amount of cash to spare, and being in want of a 
really serviceable instrument, I have got vut the patterns 
for one, taking Swift’s “ Challenge ” as my model. I 
intend to purchase the optical part, and am only uttempt- 
ing the stand. Will, therefore, some kind reader give me 
a druwing, with hints of the fine adjustment (lever) full 
size for a lgin. tube! Please also state the diameter of 
8 part of English eyepiece which fits in draw tube.— 

LUB. 


(18987.]-—Covering Straw Boards.—I sh: uld be 

lad to know huw straw-bvards a'e covered with paper 

la f r box-making), and if any machinery is used for 
the purp.se !—E. Gray. 


(48988.]—Coils.—Would some ical coil- maker 
answer the following questions 1— (1) What numbers 
and what lengths of primary and secondary wire, should 
be used for Ruhmkorff coil to give 1{in. spark in air ! 
(2) What should be the length of coil? (3) How much 
parafiined paper between each layer of secondary! 
(4) Should the coil have partitions! If o, how many! 
(5) How many sq. ft. of tin-foil in condenser? I would 
use battery equal to two pint Groves.—ApruENTICE, 


(48989.])—Medical.—To Dr. Epyuxps.—What is the 
action of ood- liver oil used externally ? Will it improve 
muscular tissue, and would an increased flow of blood to 
the part, by means of electricity ur heat, aid its action !— 
JUNCTION. 


[48990.]-—Principals’ and Masters’ Rights.— 
To Mr. F. WrTnEMKTIELp.— I was enguged on the 27th 
Dec., 1875. by the vice-principal of an establishment us 
resident French master,who wrote to me then as follows: 
With regard to the notice to be given before vacating 
the situation, I think you suggested that the first term 
(that is till Easter) should be considered a trial term ; 
that is, that cither y should be at liberty to terminate 
the engagement at Easter.” At Enster ensuing my prin- 
cipal handed me a checque for my salary, and expressed 
his satisfuction for my services, nnd without any further 
reference or any written agreement as to my engagement 
I remained in the establishment until last July, 1882, 
when I begged (for courtesy’s sake only) for leave of 
quitting at once to go nbruad, and after having written 
several times as well for an account of £18 11a. 3d. due to 
me for private tuition (which ought to have been paid to 
me in Kc ptember last), a solicitor wrote to say thut I 
was indebted to my pi 90 for a sum much excecdiiigꝝ 
the £18 11s. 3d. f r which 1 applied, by reason of having 
quitted him without giving the requisite notice, and 
having, moreover, bioken a distinct engugement during 
the vacation, and if need was, legal measures would be 
taken against me to recover the same, &c.” Am 1 to 
consider myself o not entitled to my private tuition ac- 
count, and if s^, can you recommend mea lawyer who will 
at once take my case in hand !—X. 


1 Equatorial. — I have an equatorial tele- 
scope by Wray, but no circles to it. Now I want to ad- 
just it. On looking at instructions in books and in ours, 
they all presume that there ure circles attached, und in- 
struct accordingly. Would “ F. R. A. S.“ or Mr. Pearson 
tell me how to go about adjusting mine as it is, or must 
I make circles tirst, and if so. how am I to know how to 
5 ae A few plain instructions would be a boon to 

(48902.)—Drill for Glass and China.—To “ As- 
TIQUE CUIN A. —I have been watching the E. M.“ f. r 
some tine to see it 1 could discover what kind of drill 
would be best for glass and china; but y ur answer to 
Broken Pots ” N is private. Would you, or some 
other reader, kindly give ime full particulars ACX 
Arnonk. 


'418003.1— Yellow and Red Timber. -I should be 
glad to know if there is any difference between yellow 
and red stuif, and if so, what dutereuce ? Ihave always 
supposed that they were in reality identical, and that the 
only difference existed in the name —what is tenned 
ycllow by carpenters being called red by timber mer- 
chants. However. I am told that they are not the same; 
but that the yelow is much dearer than the red?) May 
Ibe allowed to re juvet information om this point! 
DEVONIENSiS. 


f49904.'—Screw-Cutting.—Can some of our me- 

anical readers give me any information how, ma 
simple way ty hand or foot-power, to cut threada in 
cast-iron pipes up to 2in. dia. (bolt-and-nut form) ! Also 
vd 75 simple and quick drilling-machine up to lin. hole !— 

(49095.!—Curvature of Earth.—What is the cur 
vature of the carth usually estimated at! For instance, 
supposing an are of a circle of the same radius as the 
carth to have a chord = 2 miles, what will be the versed 
sine 7—GLATTON,. 


[4899S.]}—Hydraulic Problem.—Two tanks, 10ft. 
diam., are connected by a pipe, the diam. of which is un- 
known. It is fonnd by experiment that if, when there is 
a difference of level in the two tanks of 15}in., communi- 
cation is opened between the tanks by a cock in the inter- 
mediate pipe, the level will become the same in each at 
the end of 3} minutes. What is the maximum rate of 
flow in cubic feet per minute between the tanks; or, sup- 
posing the difference of level (= 154in.) to be kept constant 

y suitable supply and waste-pipes, how many cubic ft, 
per minute will pass through the connecting-pipet If 
this can be answered without the use of the calculus, I 
should preter it; but shall be glad of an answer in any 
form.—GLATTON, 


48997. Marmalade.— Could any of your readers 
describe the means adopted by the large makers of mar- 
malade in cutting up the peel? A description would 
oblige—F. H. Croasvace. 


[48998.]—Drills.—Having to use these useful tools a 
great deal in all sizes, from 1-32in., orsmaller, uptoabout 
din. ; though, as a rule, between 1-16 and lin. are more in 
my way, The style I use is the fiddle drill, as it is called. 
The drills are made something the shape of an ordinary 
flat file, with the shoulder shaped down gradually to the 
end of tang. Length about Sin. ; one end pointed to fit 
hole in breastplate ; the other filed into drill about šin. 
long. These drills (of which I have to keep a large 
number) necessarily use a lot of steel, and each has to 
have a whirl or reel fitted to it, so that to keep them any- 
how so as to be found at hand when any particular one is 
wanted, takes up a lot of space wanted for other tools 
that should be handy. Also, I have tried the Archime- 
dean drills ; but they do not drill half so quickly, and 
are rather inclined to shake about in workiny. Can any 
reader advise any other kind! Also, can Alfojoe”’ Sa 
how he makes * Cohen's Drilling-machine "’ work ! 
cannot do anything with it. Ican make splendid cutting 
drills, so that the Archimedean style not answering is 
not from any failure in the making. I make them in. 
t Alfojoe’s’’ style, not Tubal Cain's,” as I am not a 
chemist, but a cutler.—DERTLA SELIX. 


{38999.]—Electric Light.— What number of three 
to five-candle power, and what number of twenty-candle 
power, incandescent lamps can be well lighted by a bat- 
tery of 40 Bunsen cells, each zine cylinder exp sing 82 8g. 
in. of surface to action f Also which is the best incan- 
descent lamp. and would the above battery light a Jab- 
lochkoff candle 7?—W. E. K. 


(1£000.])~Firewood Cutting.—‘‘Old Rosin” is look- 
ing for a cheap machine to cut out wood. His steam-saw 
cuts gin. boards into tablets of Bin. square. What he 
wants is a small and rapid machine to c ap these tablets 
into chips, ready for the bundlers. The tablets are never 
thicker than ?in., so that no great resistance would be 
met; and he thinks a small mrchine worth from £10 to 
£15 ought to do the work. Can anyone oblige him with 
instructions how to make one 1— Ol D Rosin. 


[49001.]—Clock-Chain.—Can anyone tell me how to 
get the size of a chain for a 30 hours English clock other 
than by trial! Is there any way of calculating the size 
of the links! I have had a deal of trouble with one 
clock, owing to the chain sticking fast.—COCx-JOBBER. 


[49002.]—Clock.—Can any correspondent tell me the 
cause of American clock cords ‘‘ running ”’ off the barre} 
when being wound up? I erally put a piece of wire 
on one of the brackets which hold the movement to make 
the cord form a second layer. It isa difficult job. Can 
anyone suggest a better ?—CLocK-Josnrre. 


(49003.]—Steam-Blast Cupola.—I believe cupolas 
for melting pig-iron are sometimes arranged so that the 
blast is 10 by means of a steam jet instead of 
fans. Can any reader inform me whether the plan is cco- 
normical, and whether hot metal can be thus hal suitable 
for very light castings! Any information respecting 
them and their working will be gratetully received.— 
MoulLorn. 


4900. Comets a and Calculation of the 
Increase of Light of Comets. — Can any of ours 
inform me 7—(1) Whether polariscope observations have 
been made on either comet! (2) Whether any “jets” 
have been seen? (3) Whether, in the case of b, any 
other, beside the sodium ones, among the many bright 
lines“ seen at Dun Echt and at Palermo, have been 
incasured and identified? 4) Whether comet “ has X- 
hibited any peculiarity in the diminution of its light ? 
(6) What is the law, according to which Lis computed ? 
—CISVIULA, 


49005. Medical. — As far as I can understand Dr. 
Edmunds’ letter in p. 320, No. 924, he says that wine n= 
turds, not ussivts, dizestion, and intimates that the same 
is the case with spirits. What is the reason, then, that 
alcohol is sv Otten, and with such good effect, taken to 
correct digestion, ‘spasms in the stomach? Also 
why do so many medical men recommen! the drinking of 
light wine during meals? And as to hot water, is it not 
a Valuable means for producing vomiting, Wien neces 
sary — HWovsekKeRren, 


[49006.}—Bichromate Battery.—Whit oncht to 
be the size of plates, number of cells, propoitious of 
chemicals for n bichromate battery to light a tive- 
candle Swan incandescent lampi—Oxe Wasrise 10 
Kaow, 


490 7.) — Heatiog by Steam.—Can you inform 
me how many fect of din. pipe heated by waste steam 
would be required to mise the temperatuce of a roun 
25 t. long & 10ft. wide > 10ft. high. 3 F., say, te 
maintain a temperature of 70˙% F., with the external 
teinpernture at 40? F.! The room is inside anothers so 
few or no cuncuts of aie require tuking iuto account. 


J. R R. 
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[49008.]—-Beer.—I have a brewing of beer (racked in 
butts) of a very sweet flavour, caused by not increas- 
ing the temperature by means of attemperator during 
fermentation, thereby causing a non- cicnt attenua- 
tion. Can any reader inform me how to remedy the 
evil, in order to make it palatable !—W. B. 


one | Softening Btasl I have tried the means 
named in our columns lately, and I cannot get cast steel 
easily softened and fit for boring without great trouble. I 
have also he ited it in a fire to a clear red, and covered it 
up in fine ushes for an entire night.—Jumbo. 


49010. Hardening Plaster Casts.— Having call 
sometimes for plaster casts, I find they take a great deal 
of time to dry and harden, and even then there is a soft- 
ness in them if they get much handling, and regularly 
crumble away, even with fresh plaster cust immediately 
after weeks of drying. Is there uny remedy to harden 
like cement !—ALFoNsO. 

49011.]— Whitening Ceilings and Sizeing 

‘alls.—What is the really best means for this, or is 
there any better process than appcars in back numbers! 
—ALFONBO. 

49012. Cement for China or Glass to Resist 
Heat.—Can any reader give a good cement to resist 
heat? I have tried a 1 many, and also the bought 
cements, but they are all affected on by heat. I do not 
note any quite suitable in back volumes, although some 
are very good if kept from heat.— Pix RC. 


CHESS. 


— — 


Att Communications for this department must be 
addressed to the Chess Editor, at the oflice of the 
Pa Lisu MecHaxic, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCCIX.—By H. F. L. MzE VER. 
Nack. 
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White, 
White to play and mate in two moves. 


PROBLEM DCCCX.—By H. F. L. Meyer. 
Black. 
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White. 


White to play and mate in two moves, under the condi- 
tion that Black shall threaten as many checks as possible. 


Notr.—The statement about “ maximum checks ”’ 
with regurd to Problem 774 is not made in Meyer's 
Guide (p. 26); but the author has now endeavoured 
to construct the maximum position, and has obtained 
Arstathreat of 36 checks when the first move is not a 
8 abd secondly, 45 checks, when the flrst move is a 
check. 


SoLUTIOx to 805. 


TH Atle, Black. 
1. Q-K 5 1. R-Q Kt 3 (best) 
2. Q takes Kt 2. P-Q R 5 (best) 
3. Q takes P (ch) 3. P takes Q 
4. R-Q E 5 mate 

BoLUTION To 806. 

White, Black. 

1. RtoQB4 1. Anything 


2. Mates accordingly 


THE following solution has been forwarded by Cock- 
ney ” :— : 
Mr. Pierce’s pear problem revolving for solving, 
Hi've apple-y it hit, I’m sure: , 
But to try to enjoy all its juices no use is, 
Till the rook es a peck at the core. 


NOTICES TO CORRESPONDENTS. 


Correct Solutions to 802 by W. T. Bayne ; to 803, 804 b 
D. Mackay ; to 806 by W. T. Bayne, J. B., of Boxford, 
and Schmucke ; to 807 by Schmucke. 


H. F. L. M.—Problems received with thanks. 


H. D.—We have already pointed out twice that the Kt at 

Q Kt 7 in 802 should be the K. Some of our corre- 

ndents saw this at once; and certainly it was pretty 
obvious. 


T. P. J.—Thanks for the problem, though it is like Me- 
phibosheth. 


Two numbers of the Sussex Chess Magazine, conducted 
by Mr. Mead, have now been published. The second 
contains Mr. Crake’s (one of the judges) awards in the 
Prighton Guardian Problem Tourney, and is, therefore, 
of special interest. The magazine is published fort- 
nightly, and may be obtained, post free, of Mr. Mead, 
22, cir mat Brighton, for six months, on receipt 
of 23. 4d. 


ANSWERS TO CORRESPONDENTS. 


— . — 


„ All communications should be addressed to the EDrron 
of the Excuisg Mecuasic, 31, Zavistoch-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 
esses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 

„% Attention is especially drawn to hint No. 4. The 
pave devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avuil themselves of it. 


The following are the initials, &c., of letters to hand 
to Wednesday evening, Dec. 206, and 1 1880 
elsewhere :— 


R. G. Jacxsox.—J. Drage.—J. P. Strangman.—Rev. J. 
Byng.— Captain Wonnald.-—H. L. Thiron.—C. F. 
Clough.—T, E. Espin.—J. Graham.—Sefton.—Jimbo. 
—H. B. G.—J. Coxon.—Engine Cleaner, —Manufac- 
turer.—H. L. H.—W. A.—L. D.—Wanting Steam.— 
H. B. T. 8.—Clyde.—Horatio.—Dandie Dinmont.— 
Bologna.—Anti Jerk.—Scotch Working Mechanic.— A. 
R. Molison. 


J. W. Wirsox. (An answer to your query would involve 
a reply which would be a decided advertisement. You 
have all the information required in our back volumes, 
and in our advertisement columns. A gas-enyine when 
running light consumes very little gus indecd, and its 
working cust is approximately one penny per hour per 
horsc-powcr.)—A. B. C. (We must refer you to the 
indices. It depends on what you mean by spotted.” 
2. The instruction runs through many volumes. What 
part is it you require ')—AMATKUR. (Spider-lines are 
fixed by just a touch of varnish or gum. See pp. a 


125, Vol. XXVIL.)—J. P. Lez. (If we understan 
you, there is only a flue of irou pipes—no hot water. 
That will not do at all. You must either have the heat 
froin a fire or use a gus-burner to heat water.)—B. B. 
(Boil the tar until all water is expelled ; when cool, thin 
with turpentine.) -W. W. (Should say what process is 
adopted. Porsibly they require polishing up by shak- 
ing with sawdust.)—F. H. Croaspate. (The dimen- 
sions depend on the length of the matches and the 
number you wish it to holl. They are placed hori- 
zontally.)—F. GALLAER. (See p. 200, last volume, for 
railway grease, and various recipes in back volumcs for 
the dyes.)—J. BAILHV. (Any good stout printing paper 
will do. 2. Use shocmuker's heel-ball.)— ELECTRICIAN. 
See the indices.};—Aswatecr BOOKRIX DEU. (See p. 377, 
ol. XXX., and the indices generally.)—H. A. H. (You 
must take iron flings out with a magnet. The usual 
fluxes are glass dust and charcoal dust, with a little 
borax.)—H. BrameLL. (You should consult the back 
volumes. There is Wanklyn's book published by 
Trübner, we think, and many papers on the subject.)— 
Osskus. (From Africa, the best; then India. e 
fossil ivory comes chietly from Russia. 2. The only pre- 
paration is steaming or boiling. )\—AkTHUR GREEN. Rve 
have entered itin the listzof back numbers given in this 
column the first week in every month. The proportions 
vary, but glue 1, glycerine 4, makes a good one.)—612. 
(The duta are not sufficient. For instance, the weight 
of the rail would depend on the weight to be carried. 
and then if you know that, it is simply a sum when you 
have obtained the price of the rails. If you refer to 
Clark’s book on ** Tramways,” you will find the cost of 
several lines and as many systems.)—Dysrersia. (See 
the indices under heads “Indigestion” and Dyspe 
sia.”)—Joan. (They will probably go away soon. Take 
plenty of fresh vegetable food and occasional doses of 
psom salts.)—T. C. W. (Dr. Edmunds answered 
uestions about acne on p. 513, No. 881.)—DoNavp, 
On the contrary, you will tind full information in back 
numbers, Use ordinary black ink thickened with gum, 


If you peraist in using lampblack, you must mix it with 
printer's varnish, or must varnish the labels when 
tinished.)—W. T. O. (Dissolve in bisulphide of carbon 
or mineral naphtha. Apply with a brush.)—O. M. M., 
New South Wales. (You will find much information 
in back volumes ; but the particulars required are to be 
known only by calculation, with a full knowledge of the 
work to be done.)—E. G. T. (The only one is an ani- 
line black, but that is not very successful. If a black 
were easily obtained, violet would not be so extensively 
used.)—Stupext Civit ExaixEZR. (You should pro- 
cure the syllabus of the Science and Art Examinations 
from South Kensington, price 6d.)—E. O. B. (All the 
W have been answered recently. Daniells. 2. 
reased or plumbagued. 3. Solvents for asphaltum 
given so recently as p.74.)—Coxer. (They mean longi- 
tude of perihelion, distance of perihelion from node, 
longitude of node, and inclination of orbit.) — A 
Macnuixist, (Wedo not know of any suitable books. 
The qualitcations are a knowledge of electricity and 
mechanical engineering.) — ONE WO Horrs TO ne Ree 
LIEVED. (You must consult a medics] man.)—H. H. 
(There is a short reply on the subject on p. 599, last 
volume. The query is of rather too commercial a 
nature. 2. You can see the graute at Messrs. Archi- 
bald Smith and Stevens, 48, Eee e W.C.)— 
A. J. ano J. R. Turner. (For instructions in dulcimer- 
eking sce pp. 97, 168, present volume, and the indices 
genera ly.) -ABERTAWR. (Try again; the process is 
quite correct. We suppose you scarfed the ends down, 
and filed up to a proper thickness when brazed.)—E. 
Waite, (For platinising silver, see pp. 268, 289, last 
volume. 2. Yes. 3. It is simply a trade name. No 
one can say detinitely without knowing what is meant.) 
A. W. NEWAAN. (No. 2. Tension. 3. Cannot say 
but Swan's is as good as any.)—ARTISAN. (Several 
replies in back numbers give ordinary black ink 
thickened with gum and sugar. A pencil is used, nota 
pen.)—G. P. (It is simply a glass tube containing mer- 
cury, the lower end being turned up so as to receive an 
iron float, which restas on the mercury. A cord attached 
to the weight pua round the spindle on which the 
index is carricd.)—M. C. H. (Oiling has been recom- 
mended, inside and out. Several receipes in back 
volumes. Good dubbin.)—F. G. (Nitrogenous matters, 
fat, und mineral matters, about 20 per cent., the re- 
mainder water. No analysis reduced to eleinents so far 
as we know.) — Col. Lv IIUnST. (see pp. 224, 246, 269, 
Vol. XVIII., and many other places in dack volumes. 
If of ivory, soak for a few minutes in water containing a 
little nitric acid, and then boil in an infusion of cochi- 
neal or Brazil wood in liquor of ammonia. )—G. C. Barr. 
(Usually a month’s notice. From your remarks, there 
are probably special circumstances which might render 
six months’ notice necessary. We do not undertake to 
supply information to persons apparently so well pro- 
vided with authonitics,)—L. L. (We know of no such 
system, We never learned a language ourselves in a 
fortnight.)—Gro. Ratimoxr. (Quite legal. We hope 
you will be satistied ten years hence. We shoul] prefer 
employing a lawyer.)—J.R.T. (Probably asthma; no 
one could say certainly without seeing you. Cunsulta 
medical man.)—G. H. W. (The saw arms are moved 
by apin in a continuously revolving wheel, which is the 
equivalent of a crank. You have omitted the long 
spring attached to the back leg of the table, which is 
connected by a strap to a thimble on the spindle of the 
small wheel. The strap to treadle is coiled round a 
sleeve on the main spindle, which is loose in one direc- 
tion only. The machine is used chiefly for cutting thick 
stuff. ou will find it in Churchill's catalogue.) — 
E. W. F. (Recipe for ginger-beer in Vol. XXXII., 
. 4982.)—H. Hint. (Sue him in the County Court.) — 
EKFLEXED. (If they will not part with the money, 
you must, of course, take legal procecdings. The loser 
will have to pay costs, if he can; if he cannot, you will. 
The lawyers will take care of that.) —ScizExTiric Ex- 
QUIRER. ie —Puusation. (Unhealthy? No! Some 
people find all work * unhealthy.’’)—Firrer. (Don't 
trouble yourself about your “weak heart.” Follow 
your medical man’s advice, live temperately, and don’t 
worry, and the scnsation complained of will pass off.) 


Action of Stannic Salts upon Animal 


Matter.—When silk is steeped in a solution of 
stannic chloride and then thoroughly washed, in 


order to remove the excess of uncombinced salt, it 
is found to have increased in weight, aud to have 
absorbed a quantity of stannic oxide proportioned 
to the concentration of the solution aud the length 
of immersion. If the silk is then passed into boiling 
suds, washed and replunged in the bath, it fixes a 
new quantity of tin, and by repeating these opera- 
tions its primitive weight may be doubled. This 
furnishes a ready method of loading suk with a 
colourless oxide, in order to receive a permanent 
dye of any hue that may be desired. The weight 
of silk which has been thus loaded with stannic 
oxide may be increased still more by putting it in a 
solution of any tannic material. This cannot be 
done, however, where delicate shades are required, 
because the impurities of the tannin produce a 
muddy tint. Skins which are treated with solu- 
tions of bichloride may be tanued in a very short 
time. 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in “ THE BUILD- 
ING NEWS," 1 every FRIDAY, yee Fourpence, 
at 31, Tavistock -strect, Covent. garden, Loudon, W.C. 

a THE BUILDING NEWS” is the l’rincipal Journal, repre- 
3 and Huilders, and has the largest circulation 
of any Professional Journal in the kingdom. 

Every Workman should Insist on seving “THE BUILDING 
NEWS " every week at his Club or Coffee House. He will find 
more Liste of Tenders ` for new work in it every week than in 
any similar paper, and can thus Judge where work is likely to be 
had. He is also specially invited to make use of “ Intercom- 
munication if he wants to know anything about his trade; to 
write to the Editor if he has any suggestions to make, and to 
advortise in the paper when he wante work. 

The charge for Advertisements for Situations is One Shilling 
for Twenty Words, and Sixpence for every Eight Words after. 


370 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 926. 


Deo. 22, 1882. 


USEFUL AND SCIENTIFIC NOTES. TERMS OF SUBSCRIPTION, 


———¢-¢-9——— 


Experiments with Lights.—Dr. Koenig has 
been making a number of ee on the 
quality of different kinds of light by means of the 
leukoscopo, an instrument of his invention. It con- 
sists of a rhomboid of calespar, a quartz plate, and 
a Nicol’s prism. When a ray of light enters the 
star it is split into two rays, polarised at right 
angles. These traverse the quartz and Nicol. 
When analysed they show two spectra of absorp- 
tion bands, and the peculiarity is that where 
the bands occur in one, the other spectrum 
is of pristine brightness, so that the two spectra 
overlaid give a continuous spectrum. The num- 
ber of bands is increased by increasing tho 
thickness of quartz, aud they can be shifted by 
rotating the Nicol. It is possible, therefore, b 
rotating the Nicol to make the colours in each 

ctrum produce white light together. When 

erent kinds of light are examined by the instru- 
ment, different amounts of rotation of the Nicol 
are required to bring the two spectra into con- 
formity, and the angles of rotation are a gauge of 
the colour-quality of the light examined. Accord- 
ing to results communicated to the Physical 
Society of Berlin, Dr. Koenig finds that the 

le for stearin candles is 71°20°, for gaslight 
71°5°, for electric arc light 79°, for magnesium light 
86°, and for sunlight 90°5°. For burning phosphorus 
and the Drummond limelight, the angles were 
between gas and the electric light. It thus appears 
that the esium light more closely resembles 
sunlight than that of the electric arc—a result con- 
firmed by the fact that the aniline dyes, hardly 
distinguishable by gaslight, can all be dis- 
tinguished by the arc light, except a few 
4 bronzes,” and even these are clearly dis- 
tinguishable by magnesium as by sunlight. 
Dr. Koenig has also tested Swan and Edison in- 
candescence lamps, and finds that the luminosity 
increases at first in a much greater rate than the 
current increases. Doubling the strength of 
current very largely increased the luminosity. The 
highest angle reached was 78, or very nearly that 
for the arc lamp. These researches of Dr. Koenig 
are of much interest, more especially as so little 
has been done in this direction. They also show 
the suitability of magnesium as a standard light 
giver. 


Indiarubber Oil.—Dr. Beckert, of Spandau, 
has patented in Germany an indiarubber oil, 
which is intended to serve as a protective against 
rust. According to the description published in the 
German technical press, the rough oils obtained in 
the distillation of brown coal, peat, or other 
bituminous substances are subjected to a further 
distillation. Thinly-rolled indiarubber, cut into 
small strips, is saturated with a fourfold quantity 
of this oil, and is let stand for eight days. Thuis 
mass thus composed is subjected to the action 
of vulcan oil or a similar liquid until a homogeneous, 
clear substance is formed. If this substance is 
applied in as thin a layer as possible on a metal 
surface, it forms, after slow drying, a kind of skin 
which insures an absolute protection against atmos- 

eric influences. The durability of this covering 
is said to be most satisfactory. Indiarubber oil is 
also said to be effective in the removal of rust 
which has already been formed, though we do not 
see in what way it can operate to do this. 


THERE were 190 patents granted in Germany 
between May and October for inventions connected 
with electricity. Telephones are being adopted on 
a scale of increasing importance in that country ; 
there being now—according to the statements made 
at a recent meeting of the Berlin Electro-technical 
Society—telephonic arrangements in eighteen Ger- 
man cities, comprising 3,788 different stations. 
The total length of the telegraphic lines used in the 
above telephone service is 540 miles, these lines 
comprising single wires +,017 miles in length. 


AT a recent meeting of the Physical Society, Mr. 
W. R. Browne read a paper on the conservation of 
energy and central forces. He showed that the 
doctrine of the conservation of energy necessarily 
involved central forces, and could not be proved 
unless on the assumption of a system of central 
forces. This involved the hypothesis of Boscovich 
that matter consists of a collection of centres of 
force, and the author criticised the objections 
of Clerk Maxwell, Tait, and others to Boscovich’s 
theory. The paper will appear in the Transactions 
of the Socicty. 


Throat Irritation.—foreness and Dryness, Tick- 
ling and Irritation, inducing cough and affecting the voice. For 
these symptoms use Eppa's Glycerine Jujubes. In contact with 
che glands at the mument they are excited by the act of sucking, 
the Glycerine in these agreearic confections becomes actively hral- 
ing. bold only in boxes, 71d. tins. Is. 11d. labelled “ Janna Eres 
and Co., Hom@opnathic Chemists, London.” A letter reecived :— 
“ Gentlemen ,—It may, perhaps, interest yon to know that, after 
an extended trial, Ihave found your Glycerine Jninbes of con- 
siderable benefit (with ur without medical treutment) in almost all 
forms of throat disease. They soften and clear the voice.—Yours 
faithfully, Gon nos Hotes, Senior Physician to the Muni- 


M. D. 
ci pal Throat and Ear Inirmary. 


PAYABLE IN ADVANCE. 


ön. 6d. for Rix Months and tie. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 138., or 
3 dols. 25c. gold; to France or Belgium, 134., or 16f. 60c. ; to India 
(via Brindisi), 138. 2d.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 138, 


The remittance shonld be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
öd. each to cover extra pos tage. 


Meesrs. Jags W. Qrrex and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
Be. gold, or Thirteen Shillings per annum, post- free. The copies 
will be forwarded direct by mai! from the publishing office in 
London. All subscriptions will commence with the number firat 
issucd after the receipt of the subscription. If back numbers ure 
required to complete volumes, they must be paid fur at the rate of 
4d. cach copy, to cover extra postage. 


Vols. XXIV. XXVI., XXVII., XXVIII, XXX., XXXI., XXXI., 
XXXIII., and XXXIV., bound in cloth, 7s. cucha 


(Vol. XXXV. now ready, price 78. 


All the other bound volumes are out of print. Bubsacribers 
would do well to order volumes as soon as possible after the con- 
clusion of cach half-ycarly volume in March and September, as 
only alimited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
cach, through any bookseller or newsagent, or 21d. cach, post- free 
from the office (except index numbers, which are 8d. each, or 
pust-free, 34d.) 


Indexce for each n ited A volume up to Vol. X. (except Vols. 
II., III., IV., V., and X.) inclusive, 2d. euch. Post free 2}d. each. 
Indexes to subsequent vols., 3d. cach, or post free, 34d. for 
binding, Is. 6d. each, 


„ Subscribers are requested to order Cases and Vols. through 
their booksellers, and not to send direct. The regulations of the 
Post Office prevent their transmission through the Pust. 


CHARGES FOR ADVERTISING. 


s. d. 
Thirty Words ee ee ee ee es ees ee 6 
Every additional eight words.. .. .. e 0 8 


Front Page Advertisements Five Shillings for the firat 40 words, 
afterwards vd. per line. Paragraph Advertisements One Shilling 
r line. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for series of mor: than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 4 
8. 

Twenty-four wards .. n oe os . 0-99 

For every succeeding Eight words oo ee 02D 8 


AVERTISEMENTS in the SIXPENNY SALE COLUMN, 
8. d. 

ee 2-0 6 
. 0 6 


Rixteen words .. T 825 8 ae 
Fur every succeeding Eight Words oe 


„It must be borne in mind that no Displayed advertisements 
can appear in the“ Six penny Sale Column.” All advertisements 
must be prepaid; no reduction is made on repeuted insertions ; 
and in cascs where the amount sent exceeds One Shilling, the 
publisher would be gratefulif a P. O. O. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), muy 
be scut where {t {s inconvenient to obtain 1. O. O'. 


ae address is included as part of the advertisement, and charged 
r. 


Advertisements must rench the office by 1 p.m. on Wednesday 
to insure insertion in the following Friday's number. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
quested to observe that the last number of the term for which 
their subscription is paid will be forwarded to them ina Pink 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it ls desired to continue the Subscription. 


Holloway’s Ointment and Pills.—All ulcera- 
tione, sores, abscesses, bad legs, and skin discases are best treated 
by these medicaments. The Ointment cradicates all noxious talnts, 
and makes every symptom assume a milder form, and this desir- 
able result is made doubly certain by the purifying, regulating, 
audaltcrative powers of the Pills, 


OUR EXCHANGE COLUMN. 


— — 


The charge for Exchange Notices is 3d. for tha first 24 words, 
and 3d. for every succeeding 8 words, 


— . —— 
Mahogany Camera, complete, and pair of good 


operu-Klussts, in exchange for Microscupic Objects, or Apparatus 
tu value of 258.—J. H. Fons RAW, Rooley Lodge, Huyton. 


Wanted, Tricycle. Will give Sin. back gear 2ft. 
Bench Lathe, with treadle, all from V steel; what offers ?—Maase, 
Queen -street, Colchester. 


Spinal Instruments, 2, cost £7. Exchange for 
Conjuring Apparatus or Luntern Slides; other offers requested.— 
u Inu,” 28, Methicy-road, Kennington, London. 


Sextant by Imray, and complete set of nautical 
books; splendid chance for seaman or une commencing sea life. 
Offers.—Kess, Hanbury-terrace, l'ountymoile, Monmouthshire. 


I will exchange my central fire Breechloading 
Dorn Gey, with case complete, choke bore No. 10, for iran bed 
back geared tin. or Gin. centre Lathe, with slide - rest and some 
chucks (sclf-centring indispensable), value £12.—Apply, J. 
CAM MELTL, Clurendon-road, Southsea, 


Micrometer, mounted in brass and ruled into squares 
for sun observation or microscope work, cost2ls. What uurs i— 
E. B. FS Nes, Pullasgrren, crick. 

Books. — Playfair’s “ Midwifery,” Gray's Ana- 


tomy,” Erichsen's ** Surgery,“ Fox's “ Skin Discases, Atttield's 
„Chemistry,“ Royle'’s “ Materia Medica“, for anything useful — 
N. E, 60, Na varino- road, Dalston. 


E A pair of Governor Gas Burners. 


HELL, Sydenham. 


Bix sheets of Sensitised Paper. Brilliant and 
good. What offers ?—P. Mircue ty, Sydenham. 


Handsome Hall Stove, square, for coals, cost £5 10a. 
ape pa value £2 108. Is in sued condition.—P. Mitcuxgut, 
yden i 


Value 3s. Offers. 


A good "Background Interior by Sleavy. Cost 
15 17s. six months ago. Offers to value 30s.—P. i Syden 
am. 


Have 100 Portrait Negatives. All touched. 
Suitable for amateurs. Also rome fine negs. of Weston-super- 
Mare. Offers.—P. MircnxLI., Sydenham. 


4 dozen Dry Plates, instantaneous. 
Offers to P. Mircnerc, Sydenham 8 E. 


Electric Bell and Signal, made for Exhibition, Con- 
tinuous or single stroke; quite new; never been ated up in 
crystal case, suitable for large house, value 41. Otfers.—P. 
MiTCNELL, Sydenham, 


Photographs. — About 50 abbeys and cathedrale, 
Tin. by sin. ire, will take dsd. each, or what oners? Hooks. 
Address, Pury, 1$2, Trongate, Glasguw. 


Book on Retouching and Films. Negatives. 
Value 28. 6d. Offers.—P. MIrCAMILI, Sydenham, London, S. E. 


4 Oil Paintings, framed. size 13 by 8, new. Value 
168.—Oflers to P. MITCuELL, Sydenham, 8. E. 


12 beautiful hand-painted Photographs, on rich 
mounts, for Christmas. Value Ge. Offers to P. Muiscurie, 
Sydenham, S. E. 


A gross of Cabinet Scraps. All very good sub- 
jects. Value 21s. —Oflers in electileal goods. — P. MIIicnkII. 
Sydenham. 


Splendid £15 Air Pump. Want spectroscope, resist- 
SHE Cen: apparatus, or offen. —BRAAr, 3, Lothian-atreet, Edin- 
urgh. 


Glass Cylinders for Electrical Machines. One 


small, one large. Both fitted with capa, also konporta: What 
offer in exchange ?—Addreas, 125, Coltinan-strect, Huil. 


What offers for 21bs. best thin Ivo for inlaying '— 
H. C. Pei, Murkct Rasen. ry 


What offers for Gin. Cabinet Rolling Press, nearly 
new, cost £2 10s. Exchange to full value.— II. Fri. L, Market Kasen. 


Cabinet Lens (Roas), cost £12 12s. (second hand). 
Wil exchange for astronomical telescupe of equal value.—Epw ix 
Coorsr, Holt, Norfolk. 


Batteries. 30 cells in exchange for Cuttriss’ (Leeds) 


or Paterson's 6-cell automatic lever battery for sewing machine 


motor. 8ce Bale Column. 

Launch Engine, 5 by Sin. cylinder. Will exchange 
for tubular boiler, suitable for sin. cylinder. Must be in rood con- 
dition. Must not exceed 3 feet, and not below Isin. dia., either 
horizontal or vertical.James Horn. Amble, Acklington, 


Northumberland. 


Wanted, the single number of Cassell’s, relating 
especially to colley dogs, or a book on colley dogs.—Gro. F. Fikru, 


kgate, Wakefield. 

Exchange a good Silver Watch. Approval if 
neceasary. For photograph apparatus complete. Any size. shape. 
VM. Picks, No. , Livescy-strect, Whiteticld, ncar Mun- 


chester. 
Iron Lathe Bed, 5 feet long. Planed and scraped, 


on wood standards. Double crank and roller bearings. Would 

exchange for either of the following. Good magic lantern. Photo- 

Smile camera and lens, or hand drilling machine —J., Lowes 
ton, Hereford. 


Complete set of Drills to fit 3 Chuck, from ? to 1-16. 
Exchange for good model locomotive.—J. Srariovsu, Junior. 
Tallow Chandler, Long ſord, Coventry. 


What offers in exchange for a Flutina, slightly 
defective ? Useful tools wanted. —TE CTO, 1, Accacia Cottages, 
Basing- road, Peckham. 


Piano (cottage), walnut and 
octaves, nearly new, 2 guincas. What 
street, Lintun-street, New North road. 


Will exchange my seven-guinea Filver English 
Lever Waten for good Brecchloading Deuhle-barrel Fowling- 
iece (if with cartridge machine preferrcd);.— Address, Jawew. 
lonukilty, Ireland. 


Value, 38.— 


u exchange -l, Ann- 


a 


THE SIXPENNY SALE COLUMN. 
— — 


Advertisements are inserted in this column at the rate of 
6d. for the tirst 16 words, and Gd. sor every succeeding 
8 words. 

— — 


For Sale. 


Electric Machines, Indicators, Bells, Batteries, 
Wires, Switches, Terminala, Carbous, &c.—Kino and Co., Elce- 
tricians, Bristol. (List Twopence.) 


Electrical Depot and Manufactory.— 
Mrivar's, 126, Chapcel-street, Salford. Handiest shop in the 
trade for amateurs. 


Electric Bells, 68.; Batteries, 2s. Telescopes, 
Microscopes, Field Glasses, Spectacles. None better or cheaper. 
—MILLAR, as above. 

Thirty Per Cent. Discount off Standard List of Ameri- 
can Twist Duitts. Sample 3-16 sent for6 penny stumps. They 
are made of the very cat steel, by Bentrare Banoo., Maldon, 
Esacx. i 

Fret Saws and Piercing Saws. 2s. 2d. per gross. 
1s. Id. half gross, post free.—Adarcss, J. Le Ricux, Coventry. 


Booth Brothers’ Mitre Cutting Machine and 
Corser Crawrs ; likewise Joiner's Grip Vice, Sold bv I. Gages, 
11, Sutherland-tcrrace, Pimlico, opposite the Monster Tavern. 


Birmingham Goods.—Jewellzry, Watches, Clocks, 


Hurmoniums, Miscedanrous Goods. Arent wanted. Whole ale 
Illustrated Catalogue post free.—Address, Hrany Mar, Birming- 
h 


am. ; 
Fretwork Patterns. New Designs (full size) sent 
free for selection, by Mncranic,2, Nurthbruok strebt, hirmintzbam. 


Organ Materials, new and second-hand, pipes. 
wood and metal; keys, leather, wind-chests, &c.— R. Forstxa, lod. 
Keunington road, London. 


Dynamos. 5—50 light. Efficiency and delivery 
narunteed. Price from Eo Oronak ANS Bros., 41, Old-strvet, 
ndon, 


Inventors requiring use of Dynamos and Steame 
power 10 H.-P., apply to Orrexxann Raos., Old-strect. 


Charmi „Smith American Organ. eleven 
stops. Cost £38, price £16. Just ncw.—Huiaaz, 1, Lombaru- 
street. 


Violin for Sale, rich solo tone, fine model for lady or 
aenticman, labell-d „ Antonius Straduarius Cremona, IO. 
lock up case and Bow. The lot, Be. Sent for 3 days approval 
willingly.—Mrs. A. ron, 64, Campans-road, Poole Park Estate 
Fulham. 
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SCREW-MANIA. 


r 1 been endeavouring, by means of 

a somewhat extensive correspondence, 
to obtain information upon the relative 
values of the old and the modlern traversing- 
mandrel lathes, and also upon the question 
of the general use or otherwise of mechanical 
aids to screw- cutting. One of our manu- 
facturing opticians of note—head, in fact, 
of the trade—tells me that all the smaller 
astronomical and scientific instruments have 
hand-chased screws upon their tubes and 


W 
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Parts, while the larger and heavier 


7s are done in ascrew-cutting lathe. The 
‘tion to the traversing mandrel is, I am 
not only due to its costliness, but to 
¿ct that it would take too long to put 
_pparatus into gear, and restore the 
to its normal condition. This is the 
sion to all contrivances that have 
red in these pages and elsewhere, with 
sole exception, and that erception is 
d pattern mandrel with guide screws 
‘on it. ‘Any one who has stood beside 
f the Tunbridge turners will have 
d that to turn back the centre screw, 
ise the wedge into gear with its guide, 
„the work of a second or two, and 
almost be done with the eyes shut; 
nen the screw has been cut, all is agai 
-ed with the utmost speed and facility, 
1 same with the old brass Turner’s 
as illustrated in Lardner’s ‘‘ Manufac- 
Metal.“ These were made for work- 
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men, and not for amateurs, and satisfied a 
workman’s need. 

As regards speed in use, it is a question 
whether it would not take longer to feel 
one’s way, as even d workmen must, 
with a chasing tool, than to throw into gear 
the guide-screw and its nut, although, no 
doubt, some men, after long practice, do 
become very expert with the hand-tool 
alone, and then, naturally, scorn mechani- 
cal aid. But less skilful workmen—.e., less 
skilful at this special work—and apprentices 
and amateurs, would gladly avail themselves 
of any good and satisfactory screw-cutting 
appliance; and, so far as I can at present 
ascertain, there is not one extant which 
offers the facilities of the old-fashioned 
mandrel. All others either require an 
overhead, or some sort of gearing, and this 
must be so unless the guide-screw is on the 
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mandrel itself. There is, indeed, the 
cleverly-devised apparatus of a firm at York, 
in which there is no gearing; but here we 
are driven to cords and a weight, and to the 
necessity of rigging up a piegi affair, 
which I need only say would take much 
more time to set up than it would to throw 
into action one of even the modern traversing 
mandrels. Apart from this, the apparatus 
is cleverly designed and practically effective, 
and much used by the men employed by the 
firm. This, indeed, seems to prove that many 
workmen are not aboveusing such apparatus, 
especially when, as in the case of the best 
instruments, accuracy—axial truth—is es- 
sential. 
The screw-cutting lathe, for the special 
purposes for which it is designed, stands 
as capable of producing all rates or 
pitches, but is unsuitable for general work 
—i.e., where such work is not confined to 
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ceps” for general work, is decidedly Hay- 
don’s arrangement. There is, practically, 
no limit to its capabilities as an amateur’s 
screw-cutting lathe; and its special feature 
is its striking gear, by which the traverse of 
a tool is instantaneously stopped while the 
lathe continues running. But not even this 
answers exactly the intention of a traversin 
mandrel, because it must have an overhe 
of special construction and a slide-rest. 
Then why has the old efficient and simple 
traversing mandrel become almost extinct ? 
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First of all, I think, because wooden head- 
stocks, on which they were fitted, are now 
seldom used, cast iron being so far superior. 
Secondly, because they need a mandrel 
headstock much longer than usual—a matter 
of little importance when the lathe-bed was 
of wood, but of some consideration if we are 
to pay £1 for each additional foot of iron 
bed. Thirdly, because it is a much neater 
plan which is now followed, in which scpa-. 
rate screw ferrules fit upon the mandrel, 
which does not occupy more space upon 
the lathe-bed than one not made to 
traverse. But, on the other hand, 
the modern form, apart from the pyce, 
which prevents workmen from buying’ it, 
does, undoubtedly, occupy a great deal 
more time to get it to work than the old 
mandrel did. It is, therefore, not a work- 
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man’s lathe, and is almost exclusively used 
by rich amateurs. I think, therefore, that 
before the old form is placed in hopeless 
limbo it would be well worth while to con- 
sider whether it has not a good claim to 
preservation as a true working-man’s tool, 
quick in action, cheap to make, and efficient. 
To invent any device to supersede the 
traversing mandrel has proved a pons 
asinorum to all who have tried it; but the 


metal. Next in order, and ‘facile prin-| innumerable attempts to do so prove how 
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very general is the desire for some screwing 


arrangement to assist the less skilful in the 
use of screw tools. It is an accepted doc- 
trine, I know, that a traversing mandrel is 
not suitable for general rough-and-tumble 
work, but it is not a fact. 1 know, at any 
rate, of one of Holtzapffel's, some thirty 
years in general use, and not specially spared, 
which is as perfect as ever it was; and these 
older patterns were essentially intended for 
-workmen’s use, and were generally found in 
brass turners’ shops before amateurs had 
attained to the questionable title of legion.“ 
Rough work will not damage such a mandrel 
any more than it will damage one of the 
more usual form; and a long mandrel is, 
I think, confessedly steadier than a short one. 

I do not know if it is generally under- 
stood that there are two forms of this man- 
drel. Holtzapffel, in Vol. IV., gives both, 
but all do not possess his books. The 
French mandrel has two parallel bearings, 
and during traverse it does not quit either of 
its collars, The Tunbridge one rests in one 
bearing, and is supported at the other end 
by a back centre, and the shoulder of this 
mandrel is on the inside of the poppit, the 
sume asin one which does not traverse. To 
allow it, therefore, to move forward, the 
back centre is first unscrewed, and the man- 
drel pulled back a little way. It then 
traverses till its shoulder again touches its 
collar. During this time it is wholly sup- 
ported by the forward collar, and by the 
screw-guide or wooden half-nut on which 
it rests, and its parallelism depends on 
whether the wedge below has raised the 
half-nut to precisely its proper height. 
Nevertheless, these mandrels enable the 
workmen to cut scrows rapidly, and are 
really working tools which stand a deal of 
rough usage. The workmen fit up the 
wooden headstocks, and the best of the 
mandrels which I myself saw were made by 
Holtzapffel. In Vol. XXIX. I drew, 
with great care, an illustration of the 
French mandrel. It was from one lent 
mv for that special purpose, and had 
been very well made. It had six screw 
witches upon it, and was in total length 18in. 
A part of thislength was wasted in mouldings, 
and I have recently drawn for a lathe 
manufacturer one of 12in. for a 4in. or din. 
centre lathe, with an allowance of 3in. for 
the pulley, and four guide or pattern screws, 
exch lin. long, allowing a traverse of that 
extent. But even a Jin. pulley is not a 
matter of necessity, and 2in. would certainly 
suffice for three or perhaps four speeds. 
Probably vin. will allow three screw-pitches 
and ample traverse, and three pitches 
*, To, oh, ory, ve, Ar Would suffice for most 
work in wood, ivory, and brass, As I wish 
to call special attention to this class of 
lathe, I will ask the editor to reprint the 
block, as it is possible that some of our 
readers are not acquainted with this pattern 
of mandrel, and recent subscribers may not 
have the back vols. If the block is destroyed, 
I must give a sketch suthcient to explain 
the details. It is, however, casy to under- 
stand the subject so far as the mandrel is 
concerned. Such mandrel is in eylindrical 
collars, and free to slide to and fro in its 
bearings, and is compelled to do so at a fixed 
rate governed by guide-screws cut upon it, 
each rearing with a half-nut of its own 
pitch below, such nut being raised by placing 
a wedge uuderneath it. Now, these halt- 
nuts are ranged in a row, and turn 
at one end on a wire or common pivot 
as u hinge, and each fits into a mortise 
in a block of wood, fixed to the base of the 
hewasteock underneath the mandrel. This 
was the old plan: The half-nuts were of 
wood, and the thread was cut in each by 
the several screws of the mandrel, when 
they were wedged up; and as they got 
worn, the wedge was driven in a little 
turther. ‘' Clumsy and obsolete, and worthy 
ot Limbo,“ no doubt will be the dictum of 


the orthodox amateur, with his £150 Holtz- 
apffel lathe; but I do not feel abashed by 
All I will say is, Show me a 
better at the price? Workmen wanta work- 
ing tool; amateurs of small means want a 
cheap one, as well as an efficient one; and I 

4 almost guarantee a large sale of a tra- 


such verdict. 


coul 
versing mandrel lathe at a moderate figure. 


Moreover, while I freely allow that the 
modern form is as perfect as it can be, and 


far neater, and in every respect a higher- 
class bit of mechanism, it has, to the work- 


man, the two defects of high price and too 


much time required to throw it into gear. 


In the old form, every pitch of thread is 
there ready for selection, and its wedge 
being raised the one selected is in gear. 
the modern form the screw 
loosened which retains the sleeve, the sleeve 
pulled off, the right ferrule selected and put 
on, and the fixing-screw returned. The 
segment or half-nut plate has then to be 
1 into gear; and if now another pitch 
is des 
not, the ferrule must be removed, the half- 
nut lowered, and sleeve 
before plain turning can be renewed. 


has to be 


, all this musi be repeated, and, if 
ut on and secured 


All 


is to an amateur is not of much im- 


portance ; but to a workman time is money, 
and I have no doubt that the 
why workmen are shy of these lathes is be- 
cause, as 4 rule, they know only the modern 
form, and judge from this of the time re- 
quired for screw-cutting. 
they will not use them. I do not propose to 
fall back upon wooden headstocks, nor upon 
the wooden block and wooden wedges and 
keys, because it would be easy to replace 
these by metal ; 
membered that the Tunbridge men still 
use them, 
only afford to buy the mandrel and 
headstock, he 
so, 
block and its 
in the country, and have seen many men 
5 to fit up lathes, out of all sorts of 


eat reason 


If so, no wonder 


yet it must be re- 


and if a workman could 
should be able to do 
for himself at home the 


ttings. I have lived much 


and rig u 


odds and ends, who, if they could have 
bought separate mandrels fitted with collars 
for wooden headstocks, would have really 
made useful machines, I think, therefore, 
these mandrcls should by no means be con- 
sidered obsolete, but that they are worthy 
of being retained, especially with such im- 
provements in respect of the half-nut ar- 
rangement as will probably occur to any 
lathe-maker who will renew the manufac- 


ture. O. J. L. 


ECONOMICAL STEAM- POWER. 

OY p. 329 we referred at some length to 

the remarks of Mr. Barnet Le Van in 
connection with oconomieal steam-engines 
contained in a communication to the Franklin 
Institute. As the engine proper is not the 
only source of waste, it may be of some in- 
terest if we make a note of what Mr. Barnet 
Le Van has to say about boilers, especially 
as in one point he gives utterance to views 
which are heterodox. As his experience 
extends over some thirty years, we may sup- 
pose that he fairly represents the best 
American practice, and it is, perhaps, a mat- 
ter for regret that he bas so little 
to say concerning the actual construc- 
tion of boilers. He, however, ventures 
to prophesy that the day is not far distant 
when pressures of 150lb. and 200lb. 
per square inch will not be uncommon. In 
this country pressures of 1401b. are common 
enough in locomotives, and recently an up- 
ward move has been made in connection 
with marine boilers; but it must not be for- 
gotten that Sir W. Fairbairn suggested the 
use of a much higher pressure than 200lb. 
tor ordinary factory purposes, that Perkins 
not only suggested, but actually tried, 
pressures which may fairly be described as 


extreme, and that at the very beginning 
lof the century Trevithick used cylindrical 


In 


boilers at a pressure of 100lb. and upwards. 
It is on record that he used cast-iron boilers 
at a pressure up to 145lb. Captain Dick, 
indeed, was the apostle of high-pressure, 
and had he lived at a time when the me- 
chanical capacities of workshops even 
approached those of the present day, it 
would not have been easy to fix a limit to 
his daring—or his madness, as his rivals 
regarded 15 belief in high pressure. The 
century has reached its ninth decade, 
and except under very special circum- 
stances it is doubtful whether many 
8 0 stationary boilers can be found 
in which the pressure reaches 100lh. The 
most economical engines hnown are worked 
by boilers having valves set to blow off at 
about 70lb., and, so far as modern experi- 
ence teaches there is little inducement to go 
higher, for what is gained in one direction 
is lost in another. In the case of loco- 
motives, and under conditions in which it is 
necessary to make the boiler as small as 
possible, higher pressures are adopted with 
advantage; but, so far as we know, no 
engincer has proposed to put down 
boilers of that kind when it is required to 
drive a large factory engine, or pump water 
for a town’s supply. Whatever may be 
done in the United States, then, itis ex- 
tremely doubtful whether much higher 
pressures will be adopted in this country, 
except under special conditions and with 
peculiar forms of boiler. That some reform 


is advisable in American practice is obvious, 


if there are many such boilers as Mr. 
Le Van describes; but, according to his 
showing, it is not so much the fault of 
the boilers as of their settings. Thus, he 
tells us that the deficiency of a large 
number of good boilers is due solely to their 


pee brick settings, flue connections, 
an 


improper proportioning of grate-sur- 

face to hcating-surface. Some years ago 
he was consulted by a manufacturer who 
complained of the great quantity of coal 
consumed under his boilers, which, upon 
examination, proved to be so set that about 
30 square feet of the most effective heating- 
surface of cach boiler, immediately over 
the fire-grate, was rendered practically 
useless by being inclosed in brickwork. As 
there were five boilers in all, the agercgate 
loss was very great, and Mr. Le Van had 
little difficulty in so resetting the steam 
generators, that a saving of five tons of coal 
er day was cffccted—that is 20 per cent.! 

n Mr. Le Van's opinion, steam-boilers, as 

now constructed, can be very little improved 
on; but inregard to their brick settings and 
flue connections there is a large field for 
improvement, especially in the construc- 
tion of the combustion chamber, which 
should be so arranged that the combustion of 
the gases started in the furnace may be com- 
pleted before they escape into the chimney. 
The ordinary combustion-chamber is, Mr. 
Le Van says, invariably made too small, 
both in height and width: it 1s so con- 
structed as to give it the character of a 
large conduit, whose only function is to 
allow the gases to pass through it, rather 
than that of a chamber in which a series of 
chemical processes are to be performed. 
The chief deficieney he notes is the insuffi- 
cient capacity zbove the fuel—the idea appa- 
rently having been to bring the surface to 
be heated as near as possible to the source 
of heat. Plain cylindrical boilers are often 
set too near the firebars, and the flue beneath 
the boiler is too cramped; but Mr. Le Van 
would scarecly ask for larger tubes in the 
Cornish and Lancashire boilers in order to 
obtain more capacity above the fucl. He 
takes, as an illustration, a plain cylindrical 
boiler, set about 12in. above the firegrate, 
with the flue behind the bridge-wall only a 
few inches deep, and shows how he would 
alter it by making the height of the boiler 
from the grate-bars not less than 20in. 
where the grate is 4ft. long, increasing the 
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height when the length is greater. The 
formation of a combustion-chamber behind 
the bridge is recommended ; but the floor 
must not be carried so low as to come in 
contact with dump soil, because aqueous 
vapour has a power of absorbing heat about 
six thousand times greater than that of dry 
air, Mr. Le Vun lately reset a cylindrical 
boiler, having behind the bridge a combus- 
tion chamber, the floor of which was the 
ground. He altered this by making the 
bottom of the chamber an arch, turned over 
about 1Sin, from the ground, and saved 
about 10 per cent. in the coal. In another 
case, four cylindrical boilers with only 14in. 
over the grate, were reset by raising them 
to 24in., and arching over the floor of the 
combustion chamber behind the bridge; a 
flue was also carried along each side of the 
boilers, about 4in. wide up to the top of the 
water-line. The result was that a daily 
consumption of seven tons was reduced 
to five. The latest practice of Mr. Le 
Van, however, is to return the products 
of combustion over the top of the boiler, 
‘‘thercby, to a great extent, reducing the 
steam down to nearly dew-point.” That 
there should be no mistake about this 
matter, the illustration accompanying the 
Pa per in the Journal of the Franklin Institute, 
shows a plain cylindrical boiler, supported at 
its ends only, and with a flue along the 
whole length of the top, except such portions 
of the ends as are covered by brickwork. The 
division is mude in the usual way by brick- 
work, which on each side rests against the 
shell to just below the water-line, leaving a 
surface of about one-fourth of the circum- 
ference exposed to the hot gases from the 
combustion-chumber. Such an arrange- 
ment, we need scarcely say, is opposed to 
the best practice, and would, we believe, 
be condemned by all the boiler inspectors in 
this country. We presume that only boilers 
of short length would be set in the manner 
described, but Mr. Le Van does not say so, 
and if his practice—his latest practice—is 
extensively followed in America there must 
be a large number of boilers set in a very 
dangerous fashion, for in the case in ques- 
tion not only are the heated gases allowed 
to play aguinst the plates inclosing the 
steam-space of the boiler, but the whole 
strain of the weight is brought on the ring 
scams in the centre of the length, a part 
which, owing to its position, is subjected to 
the greatest amount of expansion and con- 
traction. Mr. Le Van goesinto the question of 
the number of heat-units produced by the 
combustion of a pound of coal, and he finds 
for Philadelphia anthracite, and taking an 
engine that gives an indicated horse-power 
per hour for 3lb. of coal, that he obtains 
only about one-fourteenth of the power he 
should. It is obvious that to lose thirteen- 
fourteenths of the actual thermal power of 
the coal leaves a very large margin for im- 
provement; but it is well understood that 
with the most perfect arrangements it is 
impossible to utilise all the heat theoretically 
due to the coal—at least by meahs of the 
steam-engine. The temperature of the 
escaping gases, for instance, must exceed 
that of the steam in the boiler, or otherwise 
there will be a loss by radiation, and as a 
matter of fact, the temperature of the 


gases at the foot of the chimney must 
be high enough to create the draught 
on which the burning of the coal 


in the furnace depends. The only useful 
constituent of air in the furnace is oxygen; 
but for every 20 parts of that the engineer 
is obliged to provide for 80 parts of nitrogen 
—to expend heat in warming it up first of 
all, and more to expel it up the chimney, or 
rather to make it so light that the celd air 
can push it up. There are thus three sources 
of loss which cannot be got rid of, and the 
steam-user must take them as unavoid- 
able if unwelcome guests. Something 
can be done in properly proportioning 
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the chimney, and in so arranging 
the flues that the loss is reduced as 
much as possible ; and it is here that the 
skilled engineer gains the advantage over 
the rule-of-thumb man. A rapid draught is 
essential to economy, because it enables 
more fuel to be burned in a given time, and 
raises the furnace to a higher temperature, 
when the heat is more rapidly imparted to 
the water. A low fire is never economical. 
Heating the feed is an obvious method of 
preventing some of the loss and utilising some 
of the heat which would otherwise be wasted; 
but studying the matter from every point, and 
making the best arrangements, it is doubtful 
whether in praetice more than 12lb. of 
water can be evaporated per pound of carbon. 
Ten pounds, or a little over, is considered 
very good work on the part of the boiler, 
and as the best engines will need 16lb. of 
water per indicated horse-power, it will be seen 
that where each portion of the engine is the 
best that could be adopted, an indicated 
horse-power for each pound and a half of 
coal seems about the limit according to our 
present lights. Feed-water can be heated 
to 200? Fahr. by comparatively simple ap- 
liances, and the saving effected by using 
water of that temperature instead of 60° is 
about 12 per cent., while its use effects a 
further saving by removing from the water 
much of the solid impunity which would 
otherwise form incrustation, tend to prevent 
the heat reaching the water in the boiler, 
and damage the latter in the shape of burned 
plates and in other ways. Perfect combustion 
isanothersourceof economy, and the frequent 
opening of the fire-door a loss, and also a 
cause of injury to the plates. Hence several 
ingenious minds have endeavoured to devise 
mechanical stokers, which will supply 
crushed coal to the furnace in such a condi- 
tion and quantity that it is immediately put 
into a state of intense combustion, thus 
avoiding smoke and the ingress of a greater 
quantity of air than is needed to secure the 
complete oxidation of the carbon of the fuel. 
The temperature of ignition is not less than 
S00 Fuhr., and it must be an object on 
the part of the engineer to heat the air 
supply as much as possible before it mingles 
with the gases of the fuel. In practice the 
air has been introduced at different parts of 
the furnace with equally good effect; but 
Mr. Le Van recommends the construction of 
a double passage in the brickwork on each 
side of the furnace, by which the air drawn 
in at the front passes the whole length of 
the side walls and back again to the fire, 
where it is delivered upon the fuel in the 
shape of a hot blust. We presume that some 
cold air must be admitted tothe grate, or 
the bars will not last very long, unless they 
are of the water-tube type—a device which 
introduces its special disadvantages, as, in- 
decd, do nearly all the schemes for obtaining 
greater economy than is now found in the 
best kinds of steam-plant. There can be, 
however, no “finality” while thirteen- 
fourteenths of the available power of coul 


are unutilised, and though we do not expect |. 


to do much better with stcam-engines than 
get an indicated horse-power for each pound 
and a half of coal, it will be seen there is 
ample scope for invention; and if the steam- 
engine is superseded, we can afford to put it 
by as a good servant that has done giant's 
work in the advancement of the world. 


ASTRONOMICAL NOTES FOR 
JANUARY, 1883. 


F accordance with our annual custom, at the 

commencementof our Astronomical Notes for 
a new year, we have appended to such of our 
Tables as seem to require it a description of the 
manner in which they are to be employed ; 
supplementing such description, where it seemcd 
to be necessary, with numerical examples worked 
out at length. 


The Sun. 

| 
=| At Greenwich Mcan Noon. 
= 
Z|! Souths. Right | Decli- 
— Ascon- nation Sidereal 
x sion. South. Time. 

h. in. s. p-m h. m. s. ee, a h. m. s. 
10 345˙10 8 46 56,23 0 51/18 43 11˙02 
c! 0 6 255,9 8 6622 30 2419 2 55-81 
1110 8 8.56 „9 30 4521 48 5119 22 36-59 
16! 0 959-42 „19 52 19:20 56 4319 42 19°38 
2100 113251 „0 13 8519 54 39 20 2 216 
260 0 12 46-34 „20 34 31,18 43 1920 21 44-94 
31 0 13 40˙25 [20 55 8:17 23 28 20 41 27˙71 


The second column of the above Table gives 
the time which a perfectly regulated Muin Time 
Clock should show at Greenwich at tho instant 
when the Sun is on the Meridian or due South, 
and a Sun-Dial, or similar instrument, marks 
Oh. Om. Os. The so-called Equation of Time,“ 
to be added to the time of apparent or solar 
Noon is calculated for the Meridian of Green- 
Wich: but it may be safely employed for any 
place in the United Kingdom, inasmuch as it only 
varies Isec. in an hour of Longitude at the 
beginning of January, and about 4 second at 
the end of it; and, of course, no sun-dial will 
show the time within several seconds. ‘The third 
and fourth columns give the Right Ascension 
and Declination of the Sun when a Mean Timo 
Clock shows Uh. Om. Os. at Greenwich; while 
column tive exhibits the Sidercal Time, or Right 
Ascension of the Meridian, at the same instant. 
This latter quantity is one which is not unfre- 
quently required with rigid accuracy for the 
Local Joonof sume other Station; and when it 
is so required must bo corrected by the addition 
of 9-8565 seconds for every hour (and proportion- 
ately for minutes and seconds) of Longitude when 
the place is West of Greenwich, and by their sub- 
traction when it is East. For example :— 
What is the Sidereal Time at Mean Noon at 
Dublin on January Oth’ The Longitude of 
Dublin is 25m. 228. (or 25:367 minutes, West. 80 
We Six 60m. : 25-367 min.:: 985 e: What we 
shall tind to be 417 π es. Now, the Sadereal 
Time at Greenwich Mean Noon on January 6th 
is 19h. 2m. 53°S1s., and if to this we add 17sec., 
according to the precept (Dublin being West), 
we vet luh. 2m. 57'98s. as the Sidereal Time at 
Dublin Mean Noon on the day specified. Or, 
take a placeto the Fast of Greenwich, say, Yar- 
mouth, whose Longitude East equals Cm. 92s. 
(sav, GSO7min.) : then, as before, we say 
60: 6 S07 :: 98565 : 1-13s., and subtracting this 
(Yarmouth being East) from 19h. 2m. 05°81s. 
we get 10h. 2m. 5265s. as the Sidercal Time at 
Yarmouth Mean Noon on the same day. 

Solar disturbance is still active, und spots, 
facule, and prominences continue to appear on 
the Sun's surface. * 

The Moon 
Enters her Last Quarter 50:2 minutes after Noon 
on January Ist. She is New at 5h. 59m. a. m. 
on the 9th, and enters her First Quarter at 12h. 
47-om. on the night of the 15th. She will be 
Full at Th. 15-5m. in the early morning of the 
23rd, and. for the second time this month, enter 
her Last Quarter at 10h. 26-6m. a.m. onthe olst. 


Dav of | Moon's Age 
Month. | at Noon. Souths. 
| 8 
| Days. h. m. 
1 i 21:5 5 39˙2 a.m. 
6 | 26°8 9 33:4 „ 
11 23 2 79 pan. 
16 7°3 6 295 „ 
21 12 3 11 2˙3 „ 
26 17˙3 2 10˙3 a.m. 
31 22-3 5 448 „ 


The Moon will be in conjunction with Venus 
at 8 a.m. on the 6th; with Mars at 4 p.m. on the 
Sth; with Mercury at Noon on the loth: with 
Saturn at 7 p.m. on the 17th; and with Jupiter 
at 4 a. m. on the 20th. 

During the year 1883 there will be Four 
Eclipses, two of the Sun, on May 6th and 
October 30th, both invisible at Greenwich ; and 
two of the Moon, on April 22 and October 15, of 
which tho latter only will be partly seen in this 
country. These will be noticed under their re- 
spective months. 
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Occultations of (and near approaches to) Fixed Stars by the Moon. l Mercury. 
Sd | Right | Decinati 

a a 9 ight eclination Souths 

8 ; 

to |Disappear- Moon’s = 5 Reappear- | Moon’s egi 58 5 8 . 

= | ance. Limb. 4 E~ ance. | Limb Bam 48 
Z Z h. m. : : h. m. 

— E 1 |19 271 |24 67 0 43°8 p.m. 

h. m. h. m. 5 ; 6 20 22 22 358 0 59:2 „ 
6 1 33 a. m.] Bright 239a.m.| Dark | 259 227 11 | 20 36:8 | 20 27-1 1 130 „ 
6 6 5 „ | Bright 725 „ Dark 257 252 16 21 659 17 484 1 23:3 „ 
5 | 510 „ | Bright 612 ,, | Dark | 223 | 201 21 |21 29:1 |14 697 1 26˙8 „ 
41 6 6 p. m.] Dark 6 39 p. m.] Bright | 350 | 25 26 |21 403 12 396 1183 „ 
; 4 5 „Dark 6 0 ,, | Bright | 299 | 327 31 21 348 |11 373 0631 „ 

) 663 ,, | Dark 757 „ | Bright | 285 | 320 The above E : i 
: phemeris shows that Mercury will 
aa 3 % 8.“ 1 41 a. m.“ Bright 324 1 travel this month from Sagittarius right across 

77 . 2 ° 8 
| 11 Op.m.| Dark 11 54 Pm. Brigtt | 310 | 345 | CaPricornus, through a region, however, destitute 
öf 9 23 „ | Dark 949 ,, | Bright | 336 | 330 ee cles 
5 5 D < 5 5 1 k : ails 5 a 205 Is a Noming Star during the entire month. She 
i ri ar ` A ; 2 5 

5 539 a. m.] Bricht 139 178 | 6 0 am. Dark | 180 | 220 is not favourably situated for telescopic observa- 

5 3 0 ,, | Bright 52 39 421 „ | Dark 254 255 | tion. The diameter of her beautiful crescent de- 


creases from 46°8" on January lst to 29:4" on the 
= 31st. She will be at her greatest brilliancy at 
t Near approach. + Star below the horizon. 3 a. m. on the llth, and at this time, but for her 


The Table of Occultations gives the Mean Times at which the Stars in it will disappear and Geen canis Ee T 5 11 
reappoar at Greenwich, and the points on the Moon's circumference at which such disappearanoes eye, even in bright sunshine & 
and reappearances will occur, as viewed in an inverting telescope. The Angle from N. Point : 
means the arc included between the Star, whenin contact, and that point of the Moon’s Limb cut 


* 
by a circle passing through the North Pole and the Moon’s contre. e“ Angle from Vertex” is| i Right | Declination Souths. 
measured from that point where a circle through the Zenith and the Moon's centre cuts her Limb. g Ascension.) South. 
The former is the more useful for employment with an equatorially mounted telescope, the latter ʻA 
wath an altazimuth. Be it noted that these angles aro measured round the Moon’s circumference to | —— | L nm !! 
the right, and really start from the south point and bottom of her limb (observed with the naked h. m. o ‘ h. m. 
eye) respoctively ; the Huyghenian cyepiece, of course, inverting these. In the case of Noar 1 16 256 | 17 50 9 42:8 a.m. 
Approaches, however, we give the true point of the Lunar Limb (as seen with the naked eye) to 6 16 31˙8 17 16 9 294 „ 
which the Star is closest ; and for this reason: that in a case like that of e Tauri above, where the 11 16 41-1 | 17 13:2 9 190 „ 
Moon, as soon from Greenwich, passes just to the North of tho Star, it is evident that, as viewed 16 16 531 | 17 349 9 11:2 „ 
trom a northern station, this approach may be converted into an actual occultation. 21 17 7˙2 | 18 25 9 57 „ 
26 | 17233 | 18 318 | 9 20 „ 
31 17 40:9 | 18 595 | 8599 „ 
Jupiter’s Satellites. The whole of the path thus indicated lies in the 
Southern part of Ophiuchus. At 4 a.m. on 
= ilies | E CE January 20th Venus will be in conjunction with 
— 2 2 5 2 28 2 8 8 n Ophiuchi, at a distance of 2° 21’ South of that 
82 Z 2 g H. 228 ln. M 3/28 u. M. s. | Star. 
EEE 1 Â aia Ils quite invisible. 
1/1 {TrI| 6 II 43 P.u. Jupiter; : 
1 Il QcD\| 6 I 99 Fe at : A P : 5, Is an Evening Star, and from his great North 
1 II Oc D 8 IShI] 12 57 1 Tr E 516 „ Declination is visible all night long. Ho con- 
1 II Ee R 12 1 TrE 237 I Sh E 6] 5 ,, tinues to be most favourably situated for tele- 
9 IiTrI | 4 II Sh E 3 13 III Tr E 6 35] ,, scopic observation, and is the most brilliant and 
p Ij; ShI| 4 1 [Oo D 9 30 III ShI] 7 15 „ | Conspicuous object in the night sky. His angular 
2 I Trx 6 III Oe D 10 | 41 III Sh E 10 1] ,, diameter continues slowly to decrease from 
2] I|SAE| 6 1 Ee R 12 19 II Oc DPI 336 A. M. 44.2 at the beginning to 41:4” at the end of the 
310% D 1 III ECR 346 TrI| 9 52 r. u. | month. 
3 IJEcR]| 3 I| TrI} 6 | 48 II | ShIj 11 
3; II Tr E 5 IShI] 725 II | Tr E | 12 Right | Declination Souths 
3 III Sh B 6 IITrE| 9 3 II ShE 2 Ascension. North. 
3 I | TrI | 10 Ij ShE| 9 | 41 Ij TrI | 3 
3 Ij ShI} II IJEcR| 6 | 48 Ii SAI| 4 — 
3 I|TrE| 12 III SE 6| 0 1 Oc D 1 h. m. 8 h. m. 
1 1 Sh E 1 II [Oo D118 1 Ee R 4 6 367 23 06 10 50˙8 p. m 
4 III OO D 7 II FeR 523 II OD 4 5 331 22 59:8 10 28:5 „, 
4 IO D 7 1 [Oc D 449 II EC R 9 5 307 | 22 59-0 10 64 „ 
4 I | Ec R | 10 II | TrI | 731 I | TrI 10 5 28°6 22 58°3 9 446 ,, 
4| III EC R 11 II | ShI| 8 59 I{| ShIj 11 5 26°7 | 22 67-7 9 231 ,, 
5 I| TrI | 5 II | TrEj 10 15 I | Tr E| 12 5 26:2 | 22 57:3 9 19 , 
5 Ij ShI| 5 II |ShE | 11 | 44 1 Sh E 1 5 23:9 | 22 57-2 8 411 „, 
: 2 I | Oc D 30 fr. x. : F : 
S| I E 1 881 2| 52 1 Be K 10 | 39 33,, | „Hence Jupiter will travel in a retrograde 
6 T EcR 4 IITTE 4 23 72 Fre 4 48 35 direction a little to 5 of 2 Tauri. 
7 II TIr1 4 I| ShE| 5 8 II Sh I 5 44 „, N l 
7! II Sn I 5 1Oe D 11 | 16 I|TrE| 7| 3 „ Is an evening Star, is excellent ly placed for the 
8 II Oe D 11 III Oc D 2 3 II Sh E 8| 0| ,, observer, and is visiblo during all the working 
9 II ECR 2 1[EèeR 215 I| Ee R 5 8 30,, hours of the night. He is though, of course, 
9 1 Trl| 5 III[ Oc R 442 III Tr I 7 25 ,, best seon about the time of his meridian passage’) 
9 II ShI 6 III Ee D 5 11 III | Tr E 10 „which, as will be seen from the table subjoined, 
10 I/OcD| 3 II ECR 6 | 41 III | Sh III 15 „ | now rappers at a tolerably early hour. His. 
10 I|}EcR\ 5 1 TrI | 8 | 34 III | Sh E 2 2 |a.x. | diameter decreases during the month, almost im- 
10 II TrI 5 1 ShI| 9 20 II Tr I 12 | 16 fr. u. | perceptibly from 17.6“ to 16˙6“. The ring is 
10 IL!ShI'‘ 6 1 Tr E 10 49 now slowly approaching its greatest opening. 
10 II 7 I |ShE | 11 | 36 


i 


Ec Eclipse; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow ; D Disappearance ; 
R Rvappoarance; I Ingress; E Egress. The printing of a phenomenon in iéalics indicates that 
its visibility is rendered doubtful, cither by the brightness of the twilight or by Jupiter’s proximity 


Right | Declination 
Ascension.| North. Souths. 


: h. m. š i h. m. 
to tho horizon. 1 3 111 |15 26:8 8 26:6 p.m. 
— 5 557 ĩðVLTwu0ÿ ² ee ee eee 6 3 105 15 257 8 6:3 „ 
time, and up to the end of the month, he may be 11 3 101 |15 254 7 462 „ 
Mercury caught with the naked eye oncleareveningsclose| 16 | 3 98 | 15 25.8 T202 „ 
Is an Evening Star throughout the whole off to the horizon in the W. S. W. His angular dia- 21 : 9-7 1 5 y 2 * £ 
January, attaining his greatest Elongation Fast | meter increases from 6“ on January Ist to 9:4" by : 10 1 6 5 TO wa, 
(18° 32) at 11 a.m. on the 22nd. About this! the 31st. 8 


* 
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The scarcely appreciable pendulum-like path 
shown by the preceding ephemeris is described in 
that blank region of the sky to the South and 
East of ô Arictis. 


Uranus 


Is scarcely in a sufficiently favourable position 
for the observer until next month. 


Neptune 


Souths tolerably carly now, but is visible during 
ull the more convenient part of the long January 
nights. 


Right Declination 

Ascension.| North. Souths, 
h. m. 8 h. m. 

2 67l | 14 58-0 8 12°5 p.m. 
2 568 14 673 7 526 „ 
2 666 | 14 567 7 327 „ 
2 56˙5 | 14 56˙4 7130 „ 
2 564 14 56˙4 6 53-2 „ 
2 564 | 14 566 6 33:6 „ 
2 56-4 14 670 6 13:9 „ 


Hence, Neptune will remain sensibly stationary 
not far to the South- West of Saturn. 


Shooting Stars 


May be looked for from the Ist to tho 3rd inclu- 
give, and again between the 15th and 19th. 


Greenwich Mean Time of Southing of 
Sixteen of the Principal Fixed Stars on 
the Night of January Ist, 1883. 


Souths. 
Star. h. m. 8. 
a Andromedæ .. 5 18 17:94 p.m. 
a Cassiopeia 5 49 45°41 „ 
Polaris .. oe as . . 6 32 7°84 „ 
a Arietis T s% . . 7 16 1359 „ 
a Ceti ee . . 8 11 39°61 „ 
a Pers i. 8 31 26°18 „ 
Aldebaran za T .. 9 44 2758 „ 
Capella es 8 . . 10 23 12-51 „ 
Ri ge! 10 24 3˙36 „ 
a Leporis ..  .. 10 42 39°67 „ 
aColumbe .. . . 10 50 29°04 „ 
a Orionis .. II 3 5239 „ 
Sirius 11 54 53˙23 „ 
Castor. 2 41 esl „ 
Procyon we 15 . . 12 47 53°66 „ 
Pollux i 12 52 534 „ 


If we assume that tho Stars were absolutely 
fixed, any given one would South 3m. 55:91s. (or 
235°91 seconds) sooner every. day. With a very 
large proportion of them we may assume this to 
be true, so that to find the time of Meridian Passage 
at Greenwich of either of the Stars in the above list 
for any other night in January, we have only to 
multiply 23591 by the number of days which 
have clapsed since the beginning of the month : 
i.e., by the day of the month—1 and subtract the 
result from the time given in our table. For 
example: At what hour will a Orionis South at 
Greenwich on the night of January 16th? Here 
16 — 1 = loand 15 x 235918. = 3538-65s., or 58m. 
58658. Taking this from 11h. 3min. 52:39s. we 
finally obtain 10h. 4m. 53°748. as the Greenwich 
Mean Time of Southing of a Orionis on the night 
of January 16—a result true within 00 1s. This 
accuracy, however, does not extend to Polaris or 
any close Circumpolar Star; although even in 
such cases it is amply sufficient for the purpose of 
obtaining Mean Time from their Meridian 
Passage. We may, moreover, wish to find our 
Local Mean Time of Transit of one of the Stars 
given above; and this we may do by taking 
9°8565s. from the time given in our table for 
every hour of Longitude (and proportional parts 
for minutes and seconds) when our station is to 
the West of Grecnwich, and adding that quantit 
when our Longitude is East. Thus: t will 
be the Penzance Local Mean Time of Transit of 
Aldebaran on the night of January lst? Pen- 
zance is 22m. 12s. West of Greenwich. So we 
say 60: 22:2 : : 9°8565 : what we shall find to be 
3°65s. Penzance being West of Greenwich, we 
must subtract this, according to the precept, from 
the time given, and say 9h. 44m. 27°588. — 
3°658., and the result we shall, of course, find to 
be 9h. 44m. 23°938., which is the Penzance Mean 
Time of Transit of Aldcbaran on the night re- 
quired. 


CART AND WHEEL-MAKING. 
By J. CHARLRS Kine. 


(Concluded from p. 311.) 

T making sprin and fitting the plates 

together a level iron platform is essential. 
On this tho curved main-plate is stood edgeways, 
and the second plate, while at a bright red heat, 
from end to ad is pinched on to the main-plate, 
which is done in the following manner :—The 
smith's mate fixes a pair of spring pliers at 
his end, at the same time tho smith fixes another 
pair on the other end. Both then commence 
nipping with tongs the soft hot steel on to the 
curve of the main-plate, taking care to pull the 
edge of the hot plate on to the other as the pliers 
are rapidlyshifted until they finish at the middle. 
The spring pliers are released instantly, and the 
still red-hot plate is made about an inch more 
curve in the middle by the pressure of the smith’s 
pliers, which are held in the right hand, while 
the plate is held by a pair of tongs in the left 
hand. It is then, without an instant’s delay, 
plunged nearly perpendicularly into a tub of 
water which covers the whole of the plate. The 
mate must take care, at the same time, to cool 
the main-plate in water. The second plate thus 
hardened is nearly as brittle as glass, and must 
be ‘‘ lowered ’’ (as the term is for softening steel) 
until it can be bent by blows of the hammer over 
the jaws of the vice without breaking. l 
ont e but critical process of lowering the temper 
of the plate for more complete fitting is effected 
in the following manner:—The plate is held 
within the hollow fire, without being allowed to 
touch the burning coal, until the whole of tho 
plate isof one uniform heat. This uniformity is 
attained by keeping the plate continually moving 
backwards and forwards in the fire until the 
plate is sufficiently heated in every part to make 
sparks show on a piece of dry wood which is 
rubbed up and down the plate, or, in the absence 
of a piece of dry wood, a tallow candle is used by 
some spring-mukers to try if the heat of the plate 
is just sufficient to cause the tallow, which melts 
on it, to burst intoa flame. It is then of the 

roper heat for finaltempering byagain plungin 

it into a tub of water. Each other plate is are 
and tempered in precisely the same way. 

Now comes the close fitting of every plate, 
beginning again with the second plate, and 
making it lin. more span than the main-plate ; 
yet when pinched up to it with tongs at the 
middle, every part of the plate fits the next plate 
so closely that when held up to the light no traces 
of light are seen between the plates. 

No. 3 plate is fitted to No. 2 plate with jin. 
more curve than the plate it is fitted to, and so 
on diminishing the extra curve on cach plate. 
The whole of the plates are pinched together with 
powerful tongs, and screwed up in the vice and 
critically examined, and if every plate fits its 
fellow the job is done. The plates are faced on 
a rough grindstone—that is, the edges and visible 
surfaces; the fitting surfaces are left as they 
have been fitted unground, and are well painted 
twice to prevent rusting. The beat paint is white- 
lead, a little lampblack, and raw linseed oil made up 
as thick as cream. 

The following is a description of making open- 
heads to springs: these are exactly tho reverse 
of pipe-eyes ; in fact, they receive cither shackles 
or pipe-cyes ; just as the joint of one leg of a 
pair of compasses is inserted into the other. 

The main plate is ‘‘upsct’’ at the end to 
double its thick-thickness. The end is ‘‘scarfed”’ 
short and clean, and a piece of good iron is 
welded across the end like the top of the letter 
„T“; these two projecting ends are set down at 
right angles on a tool over which these ears of 
the open-head are worked at one heat, and finished 
off with a set hammer; the bolt-holes are drilled 
through the middle of both cars of the ‘‘ open- 
head.“ 

Having fully described these various processes 
of cart- iron work making, there only remains to 
be described the simplest way of making a pair 
of wheels. Wheels are known in the trade as 
either machine-made wheels or hand-made wheels. 
For perfection of finish, especially those of Ameri- 
can make, nothing can excel the appearance and 
finish of machine-made wheels; but from an in- 
herent defect in the principles of their construc- 
tion, prematuro failure. often results. The same 
remark applies to many hand-made wheels. I, 
therefore, propose to describe the simplest pro- 
cesses of hand-work suitable for the guidance of 
a learner. I may here state that every separate 
part of a whecl—framed, tenoned, ‘‘ dowelled,”’ 


and dressed-up ready for putting together—may 
be bought at coachmakers’ 1 This 
would be the preferable way for a Icarner to 
begin to get the complete parts of the proper 
sizes as follows: One pair of 7 by 7 elm dubs, 
Fig. 1, ready mortised; 14 ash fellocs, cut out 
to curve for a 4ft. 8in. wheel; 28 oak or hickory 
1 18in. by 1łin., with tenons cut to fit into 
e mortises of the hubs. Some prepared Amcri- 
can felloes are made out of a single piece of wood 
bent into a true circle. Some are semicircles, 
but only an experienced wheeler can attempt to 
use these whole or half-felloe rims; so I will con- 
fine my description to the short felloes, cach of 
which takes the ‘‘tangs’’ of two spokes.. Ifa 
learner has a strong lathe, his work will be truer 
by its use, and it can be applied to boring hubs and 
mortising them—‘‘ tanging the spokes: after 
they are driven into the hub, and boring the 
felloe holes for the tangs. Fig. 2 is of a hollow 
auger, for use in a large brace or in a lathe, or 
by a winch-handle, fixed to a frame on the bench, 
as shown by Fig. 3. l 
Having all the scparate parts of the wheel pre- 
pared as much as you can, fix the hub on the pit, 
and assuming that a 2in. cone or disch is ro- 
quired for the finished wheel when braced with 
the tire, a gauge, or strip of hard wood, is 
screwed on the centre of the face of the hub, to 
turn round as the hand of a clock. The measure 


This | of the length of the spoke is marked upon the 


edge of the stick; from that mark to the front 
edge of the spoke is reckoned the distance re- 
quired for the wheel to be 1}in. disch, or cone, 
before the tire is braced on, which will bring it 
over to a 2in. disch when on. 
The mortising of the hubs, Fig. 1, will be seen 


to be what is termed “ jogged,” that is, every 
alternate mortise is zin. backwarder than the 
other; thus seven of the spokes have to be framed 
and shouldered into the hub ata greatcr angle 
than the other seven, and yet all of them ter- 
minate in a true plane at the felloe- rim. The 
obvious purpose of the „ back-set ‘spokes 
is to resist the strain on the wheel, which is 
both vertical and lateral from the face of the 
wheel. What is termed the forward spoke 
is first fitted and driven slowly half-way into the 
mortise in the hub, and then tested by the gauge, 
to insure its being at its proper forward pitch, 
and a true radiation from the centre. The 
divergence of the radiation of every spoke is 
estimated and reckoned from the first spoke that 
is driven. No. 2 spoke, of course is a back-set 
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one, and requires the shoulder to be about th 
of an inch more bevel than the forward ones. 
The learner then proceeds in the same way 
to put in the rest of the spokes, till the whole of 
the fourteen are framed into the hub, or, as it is 
technically termed, ‘‘ speeched.’’ The spokes of 
the wheel are then marked off with a cutting 
gauge fixed on the edge of the face-stick. The 
marks made by this gauge indicate the place of , 
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tho shoulders on which the felloes rost for form- 
ing the rim of the wheel. Tho felloes are each 
bored with two round holes to receive two spokes, 
which havo been shouldered down with what is 
termed a “‘ tanging ” tool (Fig. 2), which is often 
used in an ordinary full-sized braco. The tang of a 
spoke is otherwise the tenon of the spoke, which 
may be either round, oval, square, or double- 
shouldered.”” The round tang is practically 
the best, and it is made about 1}ìn. diameter to fit 
into holes slightly smaller, bored through the 
folloes with an ordi screw-auger or boring 
machine (Fig. 3). The framing of the felloes on 
to the ‘‘tangs’’ of the spokes is one of the most 
casential and critical iets of wheel-making, and 
tho operation for which the most costly machin 
is manufactured in England and America, on su 
defective principles of mechanical construction, 
that it is the canseof the failure of many machine- 
made wheels. This will be obvious on reference 
to the illustration (Fig. 4), which shows a wheel 
with the spokes, the tangs of which, A, are shown 
to be cut at right angles with the vertical face of 
the wheel, thus weakening the “tang” by cut- 
ting obliquely across the grain of the wood, and 
placing the tang ” so that ita line of resistance 
is altered from an end to an oblique side thrust, 
which is often the cause of the tang breaking 


PIG. & 
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off. Fig. 4, B, shows the upper spoke of a wheel 
with the tang of the spoke cut so as to resist 
the latcral thrust to which it is subjected during 
the wear of tho wheel, and it has the whole 
strength of the wood unimpaired. 

The felloes are laid upon the spokes of 
the ‘‘spceched’’ wheel, and their joints 
fitted to each other, forming a circle, but every 
joint must be an eighth of an inch more open 
on the outer than the inner circumference 
of the felloe rim. To prevent the joints of the 
fellocs from slipping sideways, a gin. hole is bored 
2in. deep into the end of each felloe, and a well- 
fitting, smooth, oak pin, called the dowell, is 
driven into the end of one felloe and gradually 
into the hole in thé next felloe, and thus every 

felloe joint is keyed together es a dowell. The 
ends of the ‘‘ tangs ’’ of the spokes which project 
through the holes made in the felloes are then cut 
- off flush, 8910 a chisel 5 into the end of ae 
“tang,” itting it open for receiving a wedge 
ef wood, which, when securely driven in, fixes the 
fellocs to the spokes. The felloes are then faced 
eff }in. narrower on the front, at the outer edge, 
and zin. at the back to suit the tire, which is 
mostly jin. narrower than the felloe at its base. 
The inner curves of the felloes are then rounded 
off with the draw-knife and spoke-shave. Plan- 
ing off tho sole of the wheel is the next job. 
The learner must bear in mind that his wheel must 
not yet be a true cirele, as each felloe is a segment 
of a slightly larger circle than a finished wheel, 
which makes the felloe rim an eighth of an inch 
higher at each joint, nor must every felloe rim- joint 
fit close to the next one, but a space of at least a 
in. is allowed at some one of the joints for the 
nutrose of the tire bonding the fellocs on to the 
and making the wheel a true circle. 

„ will be explained by the 

the wheel, which is done 

' workman called a tire- 


n. by zin., is passed 
: ey winding 


inst 


, 
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till a circle is formed. The ends of the iron are 
up-set, and scarfed’’ and welded together. 

To put the tire on thus would be wrong, 
although it isdone by many coach-makers. The 
wheel being a cone, its edge has to be planed 
square with the felloe bearing on the ground, 
not square with the plane of the face of the 
wheel. Fig. 5 will show a wheel with a cylin- 
drical tire, which bears only on the ground on 
the front edge of the tire, and racks the wheel 
at all its joints in going over rough roads. 

Therefore, the tire should be coned to suit the 
‘t disch” of the wheel. This is done very simply 
by holding the tire on the anvil, and with 
sledge-hammer beating on the inside of one edge, 
just as a barrel-hoop is stretched larger on one 


edge. 
The tire is made jin. less diameter than the 
wheel; but when -hot is jin. more diameter, 


so that it drops on the wheels easily when it is 
fixed on a shocing platform. These a 
are sometimes to sink into a w well 


of water; but the hot tire may be quenched by 
two or three cans of water being kept pouring 
over it till it is cool. The sole or flat part of the 
tire has to be tapped with a heavy hammer, to 
send home every joint as the tire is shrinking, 
and bracing every of the wheel together. 

The final operation is drilling the taper holes 
in the tires and riveting-up with taper rivets and 
burrs on the inside rim of the felloes. 

A 5 wheel will want but little 
dressing - off at the joints. 

Being finished, ta fix tho boxes, or- bush,” 
of the axlo in the hubs, is a work requiring care, 
to make the wheels spin truo. 

The middle of the hub is gouged out a little 
larger than the box, and it drop in its 
place; a thin chisel, I in. wide, is driven into 
the hub at the back, about }in. from the box in 
six places, and thin oak wedges are driven down 
a little way ; then the wheel is spun on the axle, 
and the hub is trued, and tire-edge at the same 
time, by driving home the wedges till the wheel 
spins truly. The front of the hub is served the 
same way, and a slight recess cut for the brass 
oil-cap in front. The wood and ironwork of the 
dog-cart ig now complotely finished for the 
painter and trimmer to decorate and furnish with 
paint and lining. | 


IMPROVEMENTS IN ETCHING ON 
GLASS. 


T Vol. XXXI., page 56, we gave a translation 

of an article by Dr. W. Gruene, of Berlin, 
describing an improved process of etching on 
glass, in relief or opaque. The process has been 
recently patented in this country by Mr. E. C. 
Hancock, of Worcester, as a communication from 
Dr. W. Gruene, of Berlin, on whose behalf pro- 
tection is claimed for the direct result of a 
matted pattern by the corrosion of fluoric acid, 
and’ the process of vitreous etching described as 
follows :—Aqueous fluoric acid dissolves glass 
without exercising a visible influence upon the 
55 8 „leaving it approximately 
bright. Profiting by this peculiarity in its cor- 
roding power, the inventor uses materials which 
have before been thought comparatively useless 
in consequence of their fecble resisting capacity. 
These substances if placed upon glass in very thin 
layers, and even dried and , will yield ina 
few seconds to a solution of fluoric acid in water 
if the solution is concentrated. Being simply 


used for the above , very faintly mark 
and bright results will be seen, but if powdered 
when placed upon the surface of the glass with 


very finely divided metal, copal, or other sub- 
stances, resisting the action of the acid for a 
longer timo, and allowing them to dry on after 
treating them with the acid, there is obtained at 
once a more or less matted result. The practical 
advantage of this invention is that the corrosive 
action being very quickly performed, those parts 
of the pattern required to be bright need not be 
covered by any resists whatever. Only feebly 
resisting substances being required, which would 
be useless for the ordinary method of proceduro, 
not only all the well-known methods ot drawing 
with a brush, pen, stylus, &c., can be used for 
putting the drawing on, but impressions by all 
available methods of mechanical printing, typo- 
graphy, lithography, glass, zinc and copper-plate 
printing, &c., as well as elastic stamping. Dr. 
Grueno takes advantage of thin and thick resists, 
using sometimes fine and coarse matorials for 
powdering, obtaining thereby a matted appear- 


ance of different densi 5 In a drawin 
one can therefore obtain different and variega 
shading by the simple use of various materials in 
the same drawing. In describing the modus 
operandi, he divides the process into two parts, 
firstly, the simple process by which a matted pat- 
tern or drawing is put upon the glass; and 
secondly, the double process, by which a bright 
pattern may be reserved upon the glass, the 
und-work of the glass being matted or 
eadened. l 
Simple Process.—First, I put the drawing upon 
the object, either by hand, transfer, or direct 
printing, with almost any oil or varnish mixed 
with a little colour to render it visible. I then 
powder it by means of a brush or a tuft of cotton- 
wool, or in other suitable manner with pulverised 
metal, copal, or such similar substances. I find 
what is commercially known as bronze powder 
very suitable for the purpose. After having 
dried it, I dip it into fluoric acid, or that may also 
be put on with a brush, if desirable. After a 
few seconds the powder begins to shale off. I 
then wash it in water. It is not n to 
remove the greasy printing colour; the fluoric 
acid destroymg it, it comes off in the water. 
Double Process.—First, I paint, draw, or print 
the pattern m a material resisting fluoric aeid, 
such materials being well known. When dry I 
oil over the whole surface by means of an 
ordinary printer’s composition roller, with a. 
greasy printing coiouror oil varnish, powder; treat 
with acid and wash, as described in the simple 
process. I then remove the resist pattern, either 
with an alkaline solution, benzine, alcohol, or 
like solvent. Instead of applying the acid as a 
bath, or by a brush, I apply it in the form of fine 
spray. A very important feature of the invention 
is, that whereas other patterns or designs in 
vitreous etching are depressed below the surface, 
the deadened or ‘‘ matted portion produced 
by the abore process is raised above the surface. 
he powdered materials allow the acid to fow 
between the particles, thus leaving a series of 
minute spots or holes between each partiele, 
caused by the acid directly attacking the minute 
uncovered portions, and indirectly attacking the 
particles forming the resist (leaving them deadened) 
and thus a series of minute and imperceptible 
holes or dopressions produce the deadened effect. 
The pattern may be be arranged to be bright and 
incised, whilo the ground-work is dead and 
intaglio ; or the pattern may be in intaglio, and 
the ground-work bright and incised. 


SIMPLE PROCESS IN QUANTITA- 


TIVE CHEMICAL ANALYSIS. 


ILTRATION.—To separate precipitates wo 
have recourse to filtration. This is done b 
ssing tho fluid containing the precipitate thro 
tering paper: tho liquid 8 frecly, while 
insoluble matter is retained. Swedish filtering 
paper, cut in circular form, is the best and most 


„AFN BIA ELIN UO 
1 \ 


convenient. To prepare such paper for filtering, 
a single sheet is taken and folded, first, across the 
centre, then with another fold making a quadrant. 
By apening one of the outside folds a cone is 
formed, which should fit exactly into the funnel, 
without quite reaching tothetop (see Figs, 8 and 4.) 
The beaker placed underneath the funnel in the 
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filtering stand should be so adjusted, that theend of 
the funnel comes in contact with its side: the liquid 
willthen flow quietly during filtration without 
spurting. Before commencing to filter it is 
usual to allow the precipitate to subside a little, 
then taking up the busin in the left hand, and 
a stirring-rod in the other, hold the lip of the 
dish over the funnel, at the same timo placing the 
stirring-rod in an upright position against it; 
cause the fluid to run down the stirring-rod into 
the filter, directing the stream agninst the thick 
side, not into the bottom, ora hole might be 
made in the paper. Of course it is absolutely 
esscntial that there should not be the slightest loss 
—the particles adhering to the rod must be 
washed off into the filter, likewise the remaining 
portions of the precipitate at the bottom of the 
basin, by means of the wasbing bottle. Do not 
allow the precipitate to quite fill the filter. 
Sometimes precipitates are in so fine a state of 
division that they partially pass through the 
pores of the paper. When this occurs, the first 
portions of the filtrate can be returned to’ the 
filter until it passes through perfectly clear. 
Before commencing to filter moisten the paper in 
the funnel with water. 

Washing. — Decantation. — All extraneous 
soluble matter must be scparated from the pre- 
cipitate by washing. After allowing the bulk 
of the flud to drain through the filter, by a 
gentle stream of hot water from the washing 
bottle, detach the precipitate round the upper 
cdge of the filter until it collects in the bottom ; 
more water is then passed through, andcontinued 
till the washings are entirely free of the substance 
which is being washed out. Precipitates which 
fall readily to the bottom of the vessel may be 
partially washed, previous to filtration, by decan- 
tation ; the supernatant clear liquid is poured off 
carefully without disturbing the sediment ; water 
is added; again allowed to subside, and poured 
off, and so on as often ag necessary. 

Ignition. After the process of washing is 
complete the tilter and contents should be dried 
before ignition, by placing them, along with the 
funnel, in the water-oven; or simply allowing 
them to remain on the filtcr stand, covered with 
a picce of porous paper as a protection from dust, 
until quite dry, or nearly so: the precipitate is 
then ready for burning. A platinum crucible is 
best for this purpose; but, with care, a piece of 
platinum foil, with the sides turned up, forming 
asmall tray about 2in. square, as in Fig. 5, will 
be found very suitable in most cases. The filter 
with the precipitate is folded, laid in the centre 
of the foil, and the whole placed on a wire 
triangle, and supported over the tlame of a Bunsen 


lamp, till the paper is entircly consumed, Fig. 6. 


When the substance sutters change by burning 
with carbonaceous matter, it must first be 
separated from the paper and the paper burned 
afterwards. A shect of smooth paper is spread 
upon the table, and on this is placed the platinum 
crucible or foil, then, by very gentle friction 
applied to the sides, as much as possible of the 
precipitate is detached from the filter and trans- 
fcrred to the crucible. When this is accomplished, 
the filter is rolled up, a piece of platinum wire 
twisted round it, and, by that mcuns, held and 
incinerated in such a way over the crucible, that 
the ash may drop into it; any particles left on 
the sheet of paper aro likewise carefully removed 
into thecrucible. When the precipitate has been 
ignited on platinum foil, it should be weighed in 
a tared watch-glass. If a crucible has been 
employed, they may be weighed together, and 
the weight of the crucible deducted. 

Evaıporation.—It sometimes becomes necessary 
to reduce the bulk of a liquid; this is effected by 
evaporation, either in glass or porcelain, over the 
flame of the lamp, or on the sand-bath. Actual 
ebullition should be avoided as much as possible, 
since it occasions loss by portions being projectcd 
over the sides of the vessel. 

I think I have now given sufficient instructions 
in manipulation to enable the student to com- 
mence an exercise in analysis, and will procecd 
to describe a process for the estimation of cal- 
cium. 

It will be advisable to repeat each exercise 
until the results agree. 

The weights and results should be entered in 
a book. 

Distilled water must always be used in analysis, 
and making the various solutions. : 


Estimation of Calcium. 


Weigh accurately ina tared watch-glass one 
gram of white marble or chalk, which has been 


previously ground to a fine powder in the mortar, 
transfer to a porcelain basin holding about 100z., 
add 50 cubic centimetres of water, then 
drop in cautiously hydrochloric acid till all 
effervescence ceases ; stir it round with stirring- 
rod, and heat gently to boiling, either on the 
tand-bath or over the reduced flame of a 
rose burner. Prepare a filter, then filter 
the solution into a beaker, and wash with boiling 
water by means of the washing bottle. Pour the 
filtrate into a clean porcelain basin, wash out 
dregs from beaker; then add a solution of about 
l-5gram of ammonium oxalate, and thereafter 
ammonia till the liquid smells of it ; heat gently to 
boiling ; then filter cautiously and wash the pre- 
cipitate well with boiling water. Dry the filter and 
contents in the water-oven, and ignite on platinum 
foil or crucible, at a low red heat. A higher 
temperature tends to decompose the calcium car- 
bonate, of which the precipitate now consists, 
into caustic lime. Asa safeguard it will be well 
when it is completely incincrated to withdraw the 
lamp and moisten the precipitate while yet on 
the platinum with a few drops of ammonium car- 
bonate dropped from a pipette or the end ofa 
stirring-rod, and reheating ata low temperature. 
After allowing time to cool, cautiously transfer 
the platinum foil with the precipitate to a small 
flat plate, cover with an inverted beaker, convey to 
the balance and weigh. The weight represents the 
amount of calcium carbonate in one gram of the 
sample. From this datum the percentage of 
calcium (lime) is easily calculated. 100 parts of 
icon carbonate (CaCOQs) represent 56 of lime 
CaO). 

Note. It must not be forgotten that filtering- 
paper leaves traces of ash (about 5 per cent.) 
when burnt. Before using any for the purpose 
of analysis, the quantity of ash which a given 
weight of it affords should be ascertained. In 
cach analytical experiment the weight of the 
filter employed being approximately known, it is 
easy to estimate the amount of ash which it 
would yield, and to deduct this from the gross 
weight of the precipitate. Esthos. 


THE SCREW-GAUGE COMMITTEE. 


HE preliminary report of the committee 
appointed py the British Association in 1881 

to determine the best gauge to use for the manu- 
facture of small screws has been printed, and those 
interested will have now the exact state of the 
question before them. As we stated on p. 10, the 
committee, at its request, was reconstituted at 
the last meeting of the British Association, and 
granted a sum of £20 for the construction of 
some gauges. From several letters which have 
appeared in our columns, it will be seen that the 
question of a uniform gauge for screws is of great 
importance to the manufacturing world; but 
although it is more than 40 years since Sir Joseph 
Whitworth first made known his system, it is 
unfortunately a fact that, so far as screws smaller 
than a quarter of an inch in diameter are concerned, 
the threads and pitches vary almost as much as 
the size of the buildings in which they are made. 
Perhaps some of this diversity is due to tho fact 
that there is no uniform wire-gange; but as there 
is a possibility that a standard for wires will be 
adopted shortly (the development of electricity 
rendering it more than ever necessary), a good 
opportunity will be aſforded for also bringing 
about a standard gauge for small screws. The 
subject was brought before the British Associa- 
tion in 1881 by Mr. W. H. Preece, who pointed 
out that, although the Whitworth gauge is 
almost invariably adopted for bolts and screws 
used in mill-work and engineering, no general 
system his been applicd to the smaller screws used 
in clockwork, philosophical instruments, or the 
now numerous electrical appliances. In fact, he 
said, gauges and screw-plates almost equal in 
number the makers engaged in the trade. An 
instance was brought under the notice of the 
committee in which a manufacturer had 
to execute an order for a number of 
railway signal appliances to three sample 
instruments, which contained between them 
twenty-one screws of different threads, not one 
of which matched the tools in the manufacturer’s 
shop. There is, in fact, no recognised form of 
thread, no specified number of threads per inch, 
and the consequence is, great inconvenience in 
making repairs, which, of necessity, are more 
costly, and, as a rule, less efficient than they 
would be if a standard gauge were adopted by 
all manufacturers. The employment of some 


consistent and uniform system would facilitate 
the construction of apparatus, would render 
repairs easier, speedier, and cheaper, and would 
reduce the oxpense of equipping workshops with 
a necdless array of rather expensive tools. That 
proposition does not admit of dispute, and tho 
question is, What shall the system be? 80 far, 
the British Association Committee has been 
unable to do more than recommend that tho unit 
of length should be the ‘mil’? (that is the 
thousandth of an inch), while the decimal system 
should be adopted to express dimensions; 
and that the form of thread should be the 
Whitworth, not only because it is well known, 
but because experience has shown that it is 
unsurpassed. The committee, however, are not 
unanimous on all points, and would be influenced 
doubtless by the opinions of those directly in- 
terested in the question; hence, manufacturers 
and others should make their views known as 
soon as possible. Some little time ago the Society 
of Arts of Geneva took up the question, and 
issued a report in 1878, in which, having deter- 
mined the mathematical equations to curves that 
most closely corresponded with the ratios of 
diameter to pitch found in practice, they adopted 
the set which most nearly represented the mean 
average proportions of the screws in various 
shops and in different countries. The Swiss 
committee took lmm. pitch as the basis of their 
system. It was agreed that such a pitch was best 
adapted to a screw having a diameter of omm. 
The form of thread adopted was triangular, the 
angle being 473°; the depth was threc-fifths of 
the pitch, the top being rounded off by a radius 
of one-sixth, and the bottom by a radius of 
one-fifth of the pitch. The report contains a 
table of Swiss screws, giving the pitch and 
diameter in millimetres and mils, with the num- 
ber of threads per inch, from No. 25to 0. Bach 
pitch of the serics is nine-tenths of that which 
succeeds it: thus, No. 0 is Imm., No. 1, 0°90mm., 
No. 2,0°8lmm., and so on. The Swiss system is 
very completo, but there are reasons which pro- 
vent the committee from recommending its 
adoption in its entirety. The committee point 
out that the slowness with which Sir Joseph 
Whitworth’s system was adopted was probably 
duc to the fact that it was put forward by an in- 
dividual, and as an instance of the power of an 
association to secure immediate and universal at- 
tention, they mention the reception accorded to 
the system of units of electrical measurements 
sanctioned by the British Association: they ex- 
press the hope that a similar result may follow 
their recommendations in respect to screw- gauges. 
The cases are not altogether on all fours, for 
where a manufacturing firm has a series of taps. 
and dies suited to the work they turn out, there 
is little inducement for them to throw them on 
the scrap-heap, whereas they can alter their price 
lists with a stroke of the pen. Nevertheless, wo 
believe that if the committee of the British Asse- 

ciation, which numbers amongst its members, Sir 
J. Whitworth, Dr. Siemens, Mr. Stroh, Mr. 

Beck, Mr. Preece, and Mr: Latimer Clark, 

recommend a gauge which hangs together as 

well as the Swiss gauge, there can be little doubt 
that it will be only a matter of time for it to 

become universal throughout this country, and 

amongst those Continental machinists who are in 
the habit of copying tho works of our engineers. 

The metrical system was not recommended 

because the manufacturing interests are wedded 

to the British inch, its multiples, and sub-mul- 

tiples, and the committee thought it would be. 
unwise to adopt a system which might jeopardise 

the introduction of that with which they are, 
more immediately concerned—a uniform screws 


thread. 


FLEXIBLE WINDOWS FOR DARK 
TENT.“ 

Y invention—for, although there is not much 

in it that is actually new, I think I am justi- 

fied in calling it an invention—is one which may be 
of very little use to professional photographers or 
to those amateurs who are possessed of plenty of 
means, and who can therefore easily procure lots 
of double dark slides or such a camera as that 
shown by our friend Mr. Wane at a recent meeting ; 
but to amateurs, like myself, of limited means, 
fond of the art, and pursuing knowledge under 
difficulties, I think it may prove to be of some 
service. It is a window for a changing tent for 
open-air work, and I make it thus:—On a well- 


By A. B. Stewart, communicated to the Edinburgh 
Photographic Society. 
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the shoulders on which the felloes rest for form- 
ing the rim of the wheel. The felloes aro each 
bored with two round holes to receive two spokes, 
which have been shouldered down with what is 
termed a “tanging ” tool (Fig. 2), which is often 
used in an ordinary full-sized brace. The tang of a 
spoke is otherwise the tenon of the spoke, which 
may be either round, oval, square, or double- 
shouldered.” The round“ tang' is practically 
the best, and it is made about 1lin. diameter to fit 
into holes slightly smaller, bored through the 
felloes with an ordinary screw-auger or boring 
machine (Fig. 3). The framing of the felloes on 
to tho “‘tangs’’ of the spokes is one of the most 
essential and critical parts of wheel-making, and 
the operation for which the most costly machinory 
is manufactured in England and America, on such 
detective principles of mechanical construction, 
that it is the causeof the failure of many machine- 
made wheels. This will be obvious on reference 
to the illustration (Fig. 4), which shows a wheel 
with the spokes, the tangs of which, A. are shown 
to be cut at right angles with tho vertical face of 
tho wheel, thus weakoning the “tang” by cut- 
ting obliquely across the grain of the wood, and 
placing the ‘‘ tang ™ so that its line of resistance 
ig altered from an end to an oblique side thrust, 
which is often the cause of the “ tang ” breaking 


off. Fig. 4, B, shows the upper spoke of a wheel 
with the tang' of the spoke cut so as to resist 
the latcral thrust to which it is subjected during 
the wear of the wheel, and it has tho whole 
strength of the wood unimpaired. 

The felloes are laid upon the spokes of 
tho ‘spreched’? wheel, and their joints 
titted to each other, forming a circle, but every 
joint must be an eighth of an inch more open 
on the outer than the inner circumference 
of tho felloe rim. To prevent the joints of the 
fellocs from slipping sideways, a 3 in. hole is bored 
2in. deep into the end of cach felloe, and a well- 
fitting, smooth, oak pin, called the dowel,” is 
driven into the end of one felloe and gradually 
into the hole in the next felloe, and thus every 
felloe joint is keyed together by a dowell. The 
onds of the tangs of the spokes which project 
through the holes made in the felloes are then cut 
off flush, and a chisel driven into the end of cach 
“tang,” splitting it open for receiving a wedge 
ef wood, which, when securely driven in, fixes the 
felloes to the spokes. The felloes are then faced 
off jin. narrower on the front, at the outer edge, 
and zin. at the back to suit the tire, which is 
mostly fin. narrower than the felloc at its base. 
The inner curves of the felloes are then rounded 
off with the draw-knife and spoke-shave. Plan- 
ing off tho sole” of the wheel is the next job. 
The learner must bear in mind that his wheel must 
not yet be a true circle, as each felloe is a segment 
of a slightly larger circle than a finished wheel, 
which makes the felloe rim an eighth of an inch 
higher at cach joint, nor must every felloe rim- joint 
tit close to the next one, but a space of at least a 
din. is allowed at some one of the joints for the 
purpose of the tire bonding the felloes on to the 
spokes, and making the wheel a true circle. 

e reason for this will be explained by the 
operation of tircing the wheel, which is done 
expeditiously by a special workman called a tire- 
smith. 

A straight bar of iron, I. in. by zin., is passed 
between three strongly-set rollers; the winding 
round of one draws the iron into a curve against 
the other two: or, in the absence of this machine, 

° the tire is hammered over a hollow block of iron 


till a circle is formed. The ends of the iron are 
up-set, and“ scarfed’’ and welded together. 

To put the tire on thus would be wrong, 
although it isdone by many coach-makers. The 
wheel being a cone, its edgo has to be planed 
square with the felloo bearing on the ground, 
not square with the plane of the face of the 
wheel. Fig. 5 will show a wheel with a cylin- 
drical tire, which bears only on the ground on 
the front edge of the tire, and racks the wheel 
at all its joints in going over rough roads. 

Therefore, the tire should be coned to suit the 
„disch“ of the wheel. This is done very simply 
by holding the tire on the anvil, and with a 
sledge-hammer beating on the inside of one edge, 
just as a barrel-hoop is stretched larger on one 


edge. 

The tire is made Jin. less diameter than the 
wheel; but when red-hot is }in. more diameter, 
so that it drops on the wheels easily when it is 
fixed on a shoeing platform. These platforms 
are sometimes made to sink into a shallow well 
of water; but the hot tiro may be quenched by 
two or three cans of water being kept pouring 
over it till it is cool. The sole or flat part of the 
tiro has to be tapped with a heavy hammer, to 
send home overy joint as the tire 1s shrinking, 
and bracing every part of the wheel together. 

The final operation is drilling the taper holes 
in the tires and riveting-up with taper rivets and 
burrs on the inside rim of the felloes. 

A woll-made wheel will want but little 
dressing-off at.tho joints. 

Being finished, to fix tho“ boxes, or“ bush,” 
of the axle in the hubs, is a work requiring care, 
to make the wheels spin true. 

The middle of the hub is gouged out a little 
larger than the box,“ and it dropped in its 
place; a thin chisel, 1łin. wide, is driven into 
the hub at tho back, about }in. from the box in 
six places, and thin oak wedges are driven down 
a little way; then the wheel is spun on the axle, 
and the hub is trued, and tire-edge at the same’ 
time, by driving home the wedges till the wheel 
spins truly. The front of the hub is served the 
same way, and a slight recess cut for the brass 
oil-cap in front. The wood and ironwork of the 
dog-cart ig now completely finished for the 
painter and trimmer to decorate and furnish with 
paint and lining. 


IMPROVEMENTS IN ETCHING ON 
GLASS. 


N Vol. XXXI., page 56, wo gave a translation 
of an article by Dr. W. Gruene, of Berlin, 
describing an improved process of etching on 
glass, in relief or opaque. The process has been 
recently patented in this country by Mr. E. C. 
Hancock, of Worcester, as a communication from 
Dr. W. Gruene, of Berlin, on whose behalf pro- 
tection is claimed for the direct result of a 
matted pattern by the corrosion of fluoric acid, 
and, the process of vitreous etching described as 
follows:—Aqucous fluoric acid dissolves glass 
without exercising a visible influence upon the 


remaining surface, leaving it approximately 
bright. Profiting by this peculiarity in its cor- 


roding power, the inventor uses materials which 
have before beon thought comparatively useless 
in consequence of their feeble resisting capacity. 
These substances if placed upon glass in very thin 
layers, and even dried and hard, will yield in a 
few seconds to a solution of fluoric acid in water 
if the solution is concentrated. Being simpl 

used for the above purpose, very faintly marked, 
and bright results will be seen, but if powdered 
when placed upon the surface of the glass with 
very finely divided metal, copal, or other sub- 
stances, resisting the action of the acid for a 
longer time, and allowing them to dry on after 
treating them with the acid, there is obtained at 
once a more or less matted result. ‘The practical 
advantage of this invention is that the corrosive 
action being very quickly porformed, those parts 
of the pattern required to be bright need not be 
covered by any resists whatever. Only feebly 
resisting substances being required, which would 
be useless for the ordinary method of procedure, 
not only all the well-known methods of drawing 
with a brush, pen, stylus, &c., can be used for 
putting the drawing on, but impressions by all 
available methods of mechanical printing, typo- 
graphy, lithography, glass, zinc and copper-plate 
printing, &., as well as elastic stamping. Dr. 
Gruene takes advantage of thin and thick resists, 
using sometimes fine and coarse materials for 
powdering, obtaining thereby a matted appear- 


ance of different density or grain. In a drawin 
one can therefore obtain different and variega 
shading by the simple use of various materials in 
the same drawing. In describing the modus 
operandi, he divides the process into two parts, 
firstly, the simple process by which a matted pat- 
tern or drawing is put upon the glass; and 
secondly, the double proccss, by which a bright 
pattern may be reserved upon the glass, the 
ound-work of the glass being matted or 
eadened. l 
Simple Process.—First, I put the drawing upon 
the object, cither by kand; transfer, or direct 
printing, with almost any oil or varnish mixed 
with a little colour to render it visible. I then 
powder it by means of a brush or a tuft of cotton- 
wool, or in other suitable manner with pulverised 
metal, copal, or such similar substances. I find 
what is commercially known as bronze powder 
very suitable for the purpose. After having 
dried it, I dip it into fluoric acid, or that may also 
be put on with a brush, if desirable. After a 
few seconds the powder begins to shalo off. I 
then wash it in water. It is not necessary to 
remove the greasy printing colour; the fluoric 
acid destroying it, it comes off in the water. 
Double Process.—F irst, I paint, draw, or print 
the pattern m a material resisting fluoric acid, 
such materials being well known. When dry I 
oil over the whole surface by means of an 
ordinary printer’s composition roller, with a 
greasy printing colour or oil varnish, powder; treat 
with acid and wash, as described in tho simple 
process. I then remove the resist pattern, either 
with an alkaline solution, benzine, alcohol, or 
like solvent. Instead of applying tho acid as a 
bath, or by a brush, I apply it in the form of fine 
spray. A very important feature of the invention 
is, that whereas othcr patterns or designs in 
vitreous etching are depressed below the surface, 
the deadened ” or ‘‘ matted ” portion produced 
by the above process is raised above the surface. 
The powdered materials allow the acid to fow 
between the particles, thus leaving a series of 
minute spots or holes between each particle, 
caused by the acid directly attacking the minute 
uncovered portions, and indirectly attacking the 
particles forming the resist (leaving them deadened) 
and thus a series of minute and imperceptible 
holes or depressions produce the dcadened effect. 
The pattern may be be arranged to be bright and 
incised, while the ground-work is dead and 
intaglio ; or the pattern may be in intaglio, and 
the ground-work bright and incised. 


SIMPLE PROCESS IN QUANTITA- 


TIVE CHEMICAL ANALYSIS. 


ILTRATION.—To scparate precipitates we 
have recourse to filtration. This is done by 
passing the fluidcontaining the precipitate throug 
filtering paper: the liquid passes freely, whilethe - 
insoluble matter is rotaincd. Swedish filtering 
paper, cut in circular form, is the best and most 


convenient. To prepare such paper for filtering, 
a single sheet is taken and folded, first, across the 
centre, then with another fold making a quadrant. 
By opening one of the outside folds a cone is 
formed, which should fit exactly into the funnel, 
without quite reaching tothetop (see Figs, 3and 4.) 
The beaker placed underneath the funncl in the 
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filtering stand should be so adjusted, that theend of 
the funnelcomes in contact with its side: the liquid 
willthen flow quietly during filtration without 
spurting. Before commencing to filter it is 
usual to allow the precipitate to subside a little, 
then taking up the basin in the left hand, and 
a stirring-rod in the other, hold the lip of the 
dish over the funnel, at the same time placing the 
stirring-rod in an upright position aguinst it; 
cause the fluid to run down the stirring-rod into 
the tilter, directing the stream against the thick 
side, not into the bottom, ora hole might be 
madc in the paper. Of course it is absolutely 
essential that there should not be the slightest loss 
—the particles adhering to the rod must be 
washed off into the filter, likewise the remaining 
ortions of the precipitate at the bottom of the 
in, by means of the wasbing bottle. Do not 
allow the precipitate to quite fill the filter. 
Sometimes precipitates are in so fine a state of 
division that they partially pass throuch the 
pores of tho paper. When this occurs, the first 
portions of the filtrate can be returned to’ the 
filter until it passes through perfectly clear. 
Before commencing to filter moisten the paper in 
the funnel with wator. 

Washing. — Decantation. — All extraneous 
soluble matter must be separated from the pre- 
cipitate by washing. After allowing the bulk 
of the fluid to drain through the filter, by a 
gentle stream of hot water from the washing 
bottle, detach the precipitate round the upper 
edge of the filter until it collects in the bottom; 
more water is then passed through, and continued 
till the washings are entirely freu of the substance 
which is being washed out. Precipitates which 
full readily to the bottom of the vessel may bo 
partially washed, previous to filtration, by decan- 
tation; the supernatant clear liquid is poured off 
carefully without disturbing the sediment ; water 
is added; aguin allowed to subside, and poured 
off, and so on as often as necessary. 

Ignition.—After the process of washing is 
complete the filter and contents should be dried 
before ignition, by placing them, along with the 
funnel, in the watcr-oven; or simply allowing 
them to remain on the filter stand, covered with 
a piece of porous paper as a protection from dust, 
until quite dry, or nearly so: the precipitate is 
then ready for burning. A platinum crucible is 
best for this purpose; but, with care, a piece of 
platinum foil, with the sides turned up, forming 
a small tray about 2in. square, as in Fig. 5, will 
be found very suitable in most cases. ‘The filter 
with the precipitate is folded, laid in the centre 
of the foil, and the whole placed on a wire 
triangle, and supported over the flame of a Bunsen 
lamp, till the paper is entirely consumed, Fig. 6. 
When tho substance suffers change by burning 
with carbonaceous matter, it must first be 
scparated from the paper and the paper burned 
afterwards. A shect of smooth paper is spread 
upon the table, and on this is placed the platinum 
crucible or foil, then, by very gentle friction 
applicd to the sides, as much as possible of the 
precipitate is detached from the filter and trans- 
ferred to the crucible. When this is accomplished, 
the filter is rolled up, a piece of platinum wire 
twisted round it, and, by that means, held and 
incinerated in such a way over the crucible, that 
the ash may drop into it; any particles left on 
the sheet of paper are likewise carefully removed 
into thecrucible. When the precipitate has been 
Ignited on platinum foil, it should be weighed in 
a tared watch-glass. If a crucible has been 
employed, they may be weighed together, and 
the weight of the crucible deducted. 

Lviporation.—It sometimes becomes necessary 
to reduce the bulk of a liquid; this is effected by 
evaporation, either in glass or porcelain, over the 
flame of the lamp, or on the sand-bath. Actual 
obullition should be avoided as much as possible, 
since it occasions loss by portions being projected 
over the sides of the vessel. 

I think I have now given sufficient instructions 
in manipulation to enable the student to com- 
mence an exercise in analysis, and will proceed 
to describe a process for the estimation of cal- 
cium. 

It will bo advisable to repeat each exercise 
until the results agree. 

The weights and results should be entered in 
a book. 

Distilled water must always be uscd in analysis, 
and making tho various solutions. ° 


Estimation of Calcium. 


Weigh accurately ina tared watch-glass one 
gram of white marble or chalk, which has been 


previously ground to a fine powder in the mortar, 
transfer to a porcelain basin holding about 100z., 
add 50 cubic centimetres of water, then 
drop in cautiously hydrochloric acid till all 
effervescence ceases ; stir it round with stirring- 
rod, and heat gently to boiling, cither on the 
sand-bath or over the reduced flamo of a 
rose burner. Prepare a filter, then filter 
the solution into a beaker, and wash with boiling 
water by means of the washing bottle. Pourthe 
filtrate into a clean porcelain busin, wash out 
dregs from beaker; then add a solution of about 
l:'gram of ammonium oxalate, and thereafter 
ammonia till the liquid smells of it ; heat gently to 
boiling ; then filter cautiously and wash the pro- 
cipitute well with boiling water. Dry the filter and 
contents in the water- oven, and ignite on platinum 
foil or crucible, al a low red heat. A higher 
temperature tends to decompose the calcium car- 
bonate, of which the precipitate now consists, 
into caustic lime. Asa safeguard it will be well 
when it is completely incinerated to withdraw the 
lamp and moisten the precipitate while yet on 
the platinum with a few drops of ammonium car- 
bonate dropped from a pipette or the end of a 
stirring-rod, and reheating ata low temperature. 
After allowing time to cool, cautiously transfer 
the platinum foil with the precipitate to a small 
flat plate, cover with an inverted beaker, convey to 
the balance and weigh. ‘The weight represents the 
amount of calcium carbonute in one gram of the 
sample. From this datum the percentage of 
calcium (lime) is easily calculated. 100 parts of 
calcium carbonate (CaCQs) represent 56 of lime 
(CaO). 

Jote. It must not be forgotten that filtering- 
paper leaves traces of ash (about 5 per cent.) 
when burnt. Before using any for the purpose 
of analysis, the quantity of ash which a given 
weight of it affords should be ascertained. In 
each analytical experiment the weight of the 
filter employod being approximately known, it is 
easy to estimate the amount of ash which it 
would yield, and to deduct this from the gross 
weight of the precipitate. Esthos. 


THE SCREW-GAUGE COMMITTEE. 


HE preliminary report of the committce 
appointed py the British Association in 1881 

to determine the best gauge to use for the manu- 
facture of small screws has been printed, and those 
interested will have now the exact state of the 
question before them. As we stated on p. 10, the 
committee, at its request, was reconstituted at 
the last meeting of the British Association, and 
granted a sum of £20 for the construction of 
some gauges. From several letters which have 
appeared in our columns, it will be seen that the 
question of a uniform gauge for screws is of great 
importance to the munufacturing world; but 
although it is more than 40 years since Sir Joseph 
Whitworth first made known his system, it is 
unfortunately a fact that, so far as screws smaller 
thana quarter of an inch in diameter are concerned, 
the threads and pitches vary almost as much as 
the size of the buildings in which they are made. 
Perhaps some of this diversity is due to the fact 
that there is no uniform wire-gauge; but as there 
is a possibility that a standard for wires will bo 
adopted shortly (the development of electricity 
rendering it more than ever necessary), a good 
opportunity will be afforded for also bringing 
about a standard gauge for small screws. The 
subject was brought before the British Associa- 
tion in 1881 by Mr. W. H. Preece, who pointed 
out that, although the Whitworth gauge is 
almost invariably adopted for bolts and screws 
used in mill-work and engineering, no general 
system his been applied to the smaller screws used 
in clockwork, philosophical instruments, or the 
now numerous electrical appliances. In fact, he 
said, gauges and screw-plates almost equal in 
number the makers engaged in the trade. An 
instance was brought under the notice of the 
committee in which a manufacturer had 
to execute an order for a number of 
railway signal appliances to three sample 
instruments, which contained between them 
twenty-one screws of different threads, not one 
of which matched the tools in the manufacturer's 
shop. There is, in fact, no recognised form of 
thread, no specified number of threads per inch, 
and the consequence is, great inconvenience in 
making repairs, which, of neccssity, are more 
costly, and, as a rule, less efficient than they 
would be ifa standard gauge were adopted by 
all manufacturers. The employment of some 


consistent and uniform system would facilitate 
the construction of apparatus, would render 

repairs easier, speedier, and cheaper, and would 
reduce the expense of equipping workshops with 
a necdless array of rather oxpensive tools. That 
proposition does not admit of dispute, and tho 
question is, What shall the system ber So far, 
the British Association Committee has been 
unable to do more than recommend that the unit 
of length should be the mil“ (that is the 
thousindth of an inch), while the decimal system 
should be adopted to express dimensions ; 

and that the form of thread should be the 

Whitworth, not only because it is well known, 

but because experienco has shown that it is 

unsurpassed. ‘The committee, however, are not 
unanimous on all points, and would be influenced 
doubtless by the opinions of those directly in- 

terested in the question; hence, manufacturers 

and others should make their views known as 
soon as possible. Some little time ago the Socicty 
of Arts of Geneva took up the question, and 
issued a report in 1878, in which, having deter- 

mined the mathematical equations to curves that 

most closely corresponded with the ratios of 
diameter to pitch found in practice, they adopted 
the set which most nearly represented the mean 

average proportions of the screws in various 
shops and in different countries. The Swiss 
committee took Imm. pitch as the basis of their 
system. It was agreed that such a pitch was best 
adapted to a screw having a diameter of mm. 

The form of thread adopted was triangular, the 
angle being 474°; the depth was three-tifths of 

the pitch, the top being rounded off by a radius 
of one-sixth, and the bottom by a radius of 
one-fifth of the pitch. The report contains a 
tuble of Swiss screws, giving the pitch and 
diameter in millimetres and mils, with the num- 

ber of threads per inch, from No. 25 to 0. Euch 

pitch of the series is nine-tenths of that which 

succeeds it: thus, No. Ois Imm., No. 1, 0°90mm., 

No. 2,0'8imm., and sa on. The Swiss system is 
very complete, but there are reusons which pre- 

vent the committee from recommending its 
adoption in its entirety. The committee point 
out that the slowness with which Sir Joscph 
Whitworth’s system was adopted was probably 
due to the fact that it was put forward by an in- 
dividual, and as an instance of the powcr of an 
association to secure immediate and universal at- 

tention, they mention the reception accorded to 
the system of units of electrical measurements 
sanctioned by the British Association: they ex- 
press the hope that a similar result may follow 
their recommendations in respect to screw -gauges. 
The cases are not altogether on all fours, for 
where a munufacturiny firm has a series of taps. 
and dies suited to the work they turn out, there 
is little inducement for them to throw them on 
the scrap-heap, whereas they can alter their price 
lists with a stroke of the pen. Nevertheless, we 
believe that if the committee of the British Asee- 

ciation, which numbers amongst its members, Sir 
J. Whitworth, Dr. Siemens, Mr. Stroh, Mr. 

Beck, Mr. Preece, and Mr. Latimer Clark, 

recommend a gauge which hangs together as 

well as the Swiss gauge, there can be little doubt 
that it will be only a matter of time for it to 
become universal throughout this country, and 

amongst those Continental machinists who are in 
the habit of copying the works of our engincers. 

The metrical system was not recommended 

because the manufacturing interests are wedded 

to the British inch, its multiples, and sub-mul- 

tiples, and the committee thought it would be 
unwise to adopt a system which might jeopardise 

the introduction of that with which they are, 
more immediately concerned—a uniform screws 

thread. 


FLEXIBLE WINDOWS FOR DARK 
TENT.” 

Y invention—for, although there is not much 

in it that is actually new, I think I am justi- 

fied in calling it an invention—is one which may be 
of very little use to professional e or 
to those amateurs who are possessed of plenty of 
means, and who can therefore easily procure lots 
of double dark slides or such a camera as that 
shown by our friend Mr. Wane at arecent meeting ; 
but to amateurs, like myself, of limited means, 
fond of the art, and pursuing knowledge under 
difficulties, I think it may prove to be of some 
service. Itisa window for a changing tent for 
open-air work, and I make it thus:—On a well- 


* By A. B. Stewart, communicated to the Edinburgh 
Photographic Society. 
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ished plate of glass I pour a film of plain collodion. 
While this Garnag I dissolve twenty-five grains of 


gelatine, and four graius of bichromate of potassium 
in onc ounce of water. 


mix the two solutions. This forms a dark red 
emulsion, which I filter to expel air-bubbles. I 
then warm the collodionised plate and pour on 
sufficient emulsion to form a film of the tint required, 
and set it aside to dry. When dry, I put over it 
another film of plain gelatine to strengthen and 
protect it. I show you the result. In its present 
state it would not stand much rough usage, and I 
therefore mount the window so made, on thin 
Turkey cotton with gelatine, and give it a coat of 
copal varnish, after which I fasten it in its place in 
the dark tent. I show you my completed window. 
As I have said, there is nothing new in any part 
of it ; all the novelty I claim is the utilisation and 
combination of other men’s ideas, and applying 
these to the object in view. My window has one 
thing to recommend it—it fulfils all the conditions 
necessary in an article of the kind. It is non- 
actinic—as perfectly non-actinic as anything short 
of total darkness can well be. I have exposed 
excecdingly sensitive plates under it to the full 
glare of the sun—of course for as short a time as 
possible—without a trace of fog. It admits quite 
sufficient light to enable the operator to change his 
plates. I show you a few prints from negatives 
changed in the light transinitted through such a 
window. It ischeap: the whole thing can be made 
for less than twopence. It is easily made: every 
one who dabbles in photography has the whole 
of the ingredients and apparatus at his hand, and 
the process is simple. is perfectly flexible: it 
may be rolled up or folded with the tent in an 

way the operator chooses ; and practically, with 
ordinary usage, it it indestructible. Light only 
improves it by rendering it more and more insoluble. 
It is waterproof: I had to take shelter under my 
tent once in a thunder- storm, and had to roll it up 
wet after the shower was over; it remained so 
rolled up all night, and was only thoroughly dried 
when I got home two daysafterwards, and it is not 
a bit the worse. Indeed, the window in my dark 
tent, after one month's constant use, and pretty 
hard usage, too, is as good as on the day I put 
it in. 


THE “LEVER” ARC LAMP. 


HERE are a large number of arc lampe already 
| in the market, each, of course, claiming cer- 
tain merits of its own; but there is one to be seen 
in the Tropical Department of the Crystal Palace 
which attracts attention from its simplicity. The 
Lever“ arc lamp (patented by C. Lever, of Bow- 
don, Cheshire) differs from all others in several 
important particulars. In most lamps it is usual to 
have an clectro-maguet or solenoid in circuit with 
the carbon points to separate them, thus forming 
the arc; and also a shunt electro-magnet, or selen- 
oid, to regulate the arc in each lamp when 
sevcral lamps are worked ou a single circuit, tech- 
nically called a series.“ This is true of the 
Brush, Weston,“ and other well-known sys- 
tems. One of the advantages of the Lever arc 
lamp is that it dispenses altogether with one of those 
magnets—the one technically termed the main, 
and is regulated solely by the shunt magnet or 
solenoid. 

This system claims superiority on the grounds of 
simplicity, reliability, steadiness, and regularity. 
It is also more economical as regards the current, 
since it does away with the useless resistance of the 
main magnet, or solenoid ; hence a greater number 
of Lever lampe can be worked in single circuit 
by the same current than any of the ordinary type. 
Instead of allewing the carbon points to come into 
contact with each other before the electric current 
is sent through the lamp, as is usually the case, the 
process is reversed in the Lever ” lamp, and the 
carbons are separated from each other by means of 
a spring acting on a lever, which tilts a metal collar 
emcircling the carbon holder, and thus raises the 
carbon to form the arc. A small bar of iron, having 
two iron screws passing through it, with large flat 
heads for the P of adjustment, is also fixed to 
the lever, and underneath this bar of iron, or arma- 
tare as it is called, are the poles of the shunt electro- 
magnet. So simple is the construction that it can 
be made at a price from 25 to 30 per cent. below 
any other arc lamp now in the market. 

the illustration: — A is the armature, L the 
lever, D the spring, E is the nut for adjusting the 
tension of the spring D, and I is a projection 
attached to the lever L, which cants or tilts the cli 
B by means of spring D ; G is the set screw for ad- 
justing the length of arc. The iron screws J J, 
with large heads passing through the armature A 


serve as adjustable pole- pieces, and can be secured 
by means of lock-nuts J' J'; R is the dash-pot, and 


S Si are the binding-screws from which the electro- 
magnet FF is ahunted or derived. The current enter- 
ing at the positive binding-screw S 
the insulated flexible wire or cable 


Then I dissolve four grains 
of nitrate of silver in half an ounce of water, and 


asses through 
* to the upper 
carbon holder C, from thence through the arc and 


lower carbon and 3 the frame of the lamp to 


negative binding- screw The side rods are in- 


sulated from each other, and the ends of the coils 
gnet F F are connected to the 
thus placing the electro-magnet 


of the electro- 
binding-screws S S 
F in derivation from the arc 


The action of the lamp is as follows: The carbons 
in the lamp being separated, the only path for the 


electric current is through the coils of fine wire on 


the shunt electro-magnet, and as the entire current 


will flow through these coils the magnet will become 
very powerful and will attract the iron bar. When 
this takes place, the carbons come into contact with 


each other ; for the lever will allow the metal collar 


to loosen the carbon holder, which slides through 
its bearings by gravity. The contact of thecarbons, 
however, completes what is technically called the 
main circuit—i.e., it allows the current to pass 
through them, the proportion of the current in the 
two circuits (the main and the shunt) being inversely 
proportional to their resistance. But the coils on 
the shunt electro-magnet being wound with ve 

fine wire, the resistance of the shunt circuit is muc 

greater than the resistance of the main circuit 
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through the carbons, so that nearly all the current 


oes through the carbons and very little through 

e shunt circuit. This causes the electro-magnet 
to lose nearly all its magnetism, whereupon the 
spring again pulls up the lever, and with it the 
carbon-rod, thus forming the arc. This action takes 
pace almost instantaneously. When the carbons 

urn away, the distance between them becomes 
greater, or in other words, the resistance in the 
main circuit is increased. This causes more current 
to pass through the shunt electro-magnet, which 
becoming stronger, again attracts the armature an 
lowers the carbon-rod. In practice, it is found that 
there is scarcely any perceptible motion of the lever 
when the ae is burning, for ae 1 electro- 
magnet and the spring acting on the lever in oppo- 
site directions to bach other make a perfect balanco, 
or, in other words, establish an E eraa result- 
ing i steady and re ar light. Itis this balancing 
nistic forces of the spring and the 
shunt electro-magnet on the lever and causing it 
to alter the position of the carbon points by means 
of the metal collar, which constitutes one of the 
peculiarities of the Lever” lamp. Other methods 
of obtaining this result, without the use of the metal 
collar, are claimed. 

There is yet another important feature in con- 
nection with the working of the Lever lamp. 
Continuous-current dynamo machines—i.e., ma- 
chines which always generate currents in one 
direction, are very much more economical than 
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alternating-current dynamo machines, besides cost- 
ing very much less to make—for the latter require 
a separate dynamo to excite their magnets. ith 
the“ Lever lamp the cheapest and simplest form 
of continuous-current d o can be used, and in 
order that the machine may excite itself, although 
the resistance in the main circuit is too t for it 
to do so through that resistance when the carbons 
are separated, a simple electro-magnetic switch 
at the machine permits of its doing this in the 
following manner: Connected to the terminals or 
binding screws of the dynamo machine are the ends 
of two coils of wire, which are wound over the 
limbs of a horseshoe electro-magnet to a metal stud 
fixed on a board, which by means of a spring 
contact moving through an armature capable of 
rotating a short distance opposite to the poles of the 
electro-magnet on a pivot, allows the dynamo 
machine to excite itself through the coils on the 
electro-magnet. Now, when the dynamo machine 
has excited itself and is ready to supply the current, 
the electro-magnet, becoming magnetised, attracts 
its armature, causing the contact-piece to leave the 
metal stud and thus to break the current formed by 
its coils. Immediately this takes place the current 

oes through the shunt electro-magnets on the 
amps—that is, when there are a number in series 
or single circuit—and causesthem to form their arcs 
as already explained. Instead, therefore, of 
having an electro-magnet or solenoid in each lam 
to form the arc, in the ‘‘ Lever” system, there is 
only one ele etro-magnet to form the arcs for any 
number of lamps that a dynamo machine 
work. 


LATHE SPINDLES." 


NDEAVOURS have been recently made to 
show the importance of using the anri/-princi- 
ple rather than the jfiddle-principle in designing 
machine tools. This applies with ial pertin- 
ence to engine-lathes, but the average lathe of to- 
day is found wanting not only in respect to the 
inertia of its parts, but in their actual size and 
strength to resist deflection. This is particularly the 
case in regard to their spindles, both live and 
dend.“ As the deud-spindle slides in its bearin 
it must of course be el in form; of its size it 
is enough to say that it should be very much larger 
in diameter than usually made. There is no 
posse objection to this, except the expense of a 
ew dimes’ worth of extra metal. The increased 
size does not increase the friction in proportion 
thereto, as in the case of revolving shafts, and it is 
not in a position to be in the way of the lathe- 
carriage or, most generally, of the tool or the work. 
In special cases, where the ‘‘tool-support”’ requires 
to be set high and unusually far in, any interference 
that may occur can be obviated by an extra long 
dead-ceutre. This latter would not be springy, 
because the large spindles here recommended pre- 
suppose, and allow for, extra large centree—both 
live and dead. 

Regarding live-spindles, missi work among 
which it is the especial function of this article to 
perform, it is only necessary to examine a few 
popular varieties, with the aid of a pair of calipers, 
to have a horrible suspicion creep over one that 
their designers were, at particular times in their 
lives, afflicted with fits of temporary idiocy. The 
exceeding smallness of spindles may perhaps be 
considered a matter of inherited tendencies and of 
vicious example, from the fact that all designers 
make them in this respect nearly alike. The shape 
of them—that is, the relative diameters at different 
parts—varies so much with different makers that 
we are compelled in many cases to fall back upon 
the first mentioned hypothesis. If spindles were 
made enormously large, with a good deal of the 
anvil principle embodied, there would be such an 
excess of stiffness and strength that the exact 

roportions would be of little importance. As long, 
however: as they continue to be made with the pre- 
sent elegant slimness, would it not be well to let 
them give a hint at the ordinary laws which govern 
the construction of all levers and beams ? 

The principal strains developed in using a lathe 
spindle are transverse and torsional; the tensile, 
compressive and shearing stress being very slight. 
To resist torsion alone, a shaft should, of course, be 
aca but to meet the severe tranverse strains 

rought to bear upon the right hand end of a lathe 
spindle its theoretical axial section should be some- 

ing like Fig. 1 in the accompanying drawings. 
This is of parabolic form, and is the shape a pro- 
Jjecting beam should be, when fixed at the points A 
and B, to resist pressure, in a direction perpen- 
dicular to its axis, at the point C. The diameters 
ae are exaggerated, and are not in proportion to 

e lengths. 

Fig. 2 represents a tical profile for a spindle 
that conforms as nearly as convenient to the dotted 
line, which is a fac-simile of Fig. 1. It will bo 
noticed that no part of the profile is within the 
dotted line, and consequently the deficction at any of 
the three or four weaker points will be abont equal. 


` By Ourniix Sour, in Ame ican Machinist, 


Dec. 29, 1882. 
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In Fig. 3 is shown at of spindle, used by a 

prominent lathe manufacturer, wherein the pre- 
vailing idea seems to be to avoid making a collar 
for the chuck to abut against, and to get u shoulder 
for the same by reducing the diameter of the screw, 
thereby weakening the whole structure at the 
aint d. 
: In Fig. 4 is shown a more common fault, where 
the whole journal is reduced, aud the weakest 
point is at . This isa worse error than that shown 
in Fig. J, as not ouly is the deflection of the chuck 
greater (on account of the levernge) but the bending 
of the journal within itself causes it to wear its 
boxes out of paraliel, and thus make matters still 
worse by luck of a continuous bearing surface. 

Another faulty design is showu in Fig 5, where 
the weak point is at J, just to the left of the large 
journal. This seems to have less reason for its 
being than either of the others, though perhaps it is 
apt to be the oceusion of less harm. Proceeding 
still further to the left, to the small journal and ad- 
jacent parts, we rarely find the diameters much cut 
of proportion—in fact, the size here is of compara- 
tively little unportance, on account of its being at 
the long end of the lever, whose fulcrum is at B. 

Two of the above located fuults are sometimes 
found combined in one spindle, which, of course, 
only adds somewhat to the degree of idiocy dis- 
r ved. The writer has before him a sketch taken 

rom the spindle of a beautifully finished and rather 
massive -looking nineteen T lathe which was 
recently made by a house of high reputation, located 
not more than a thonsand miles from a central city 
of Massachusetts. This spindle shows in a marked 
degree the faults delineated in both Figs. 4 and 5. 
The large journal is smaller than the screw, 
aud is but 2fin. in diameter, while the size at f is 
only likin. The hub of the main gear wheel, 
which is keyed on at f, is unusually large, as is also 
the collar at 7. Surrounding this wasp-like jour- 
nal are cuormously large and heavy brass boxes, the 
diameter of whose flanges is St The outside effect 
of all this was, as before remarked, massive, and the 
illusion was dispelled only when the thiug was 
taken apart. 

As in a murder trial (in the few cases where the 
prisoner is not evidently, and to the happy ratis- 
faction of all sides in the case, idiotic or msane) a 
stroug point with the prosecution is to show a molire, 
so we may ask regarding this murder of strength 
and rigidity in an otherwise very stroug lathe: 
What was the motivey Even if the reputation of 
the maker did not leave such a suspicion out of the 
question, we could hardly attribute this construction 
to a desire to make a good show upon the outside 
and save the cost of metal within. An extra 
half-inch or so in the diameter of the spindle 
would uot have cost much, if any, more than would 
have been saved by a larger bore in the iron and 
brass surrounding it: the outside dimensions of 
Which were, as before stated, abundantly large. 
The saving could, at the most, have been buta 
fructiun of a dolar, a very iusiguificaut motive 
upou a Ave hundred dollar machiue—as any engi- 
Neering jury would undoubtedly ‘agree to believe.” 
Shall we be obliged to fall back upou tle unpleasant 
W hinted at in the second paragraph < 

nother spindle worth describing (it not using) 
was made in a city not unknown in the State of 
Conuccticut, by a prominent manufacturer, and 
belongs to a heavy-luoking twenty-two inch lathe. 
The extreme diameter cf tho screw is 2Jin., of the 
large journal 22in., and of the adjacent part, where 
the gear goes, 2%. This is of course weakest, as 
shown at d, Fig. 3, although it has a good-sized 
collar tor the chuck to rest against. It is, however, 
chietly noticcable for being much too small all 
over. 

Joking aside, the true reason for the universal 
slimness of lathe spindles seems to be that the 
modern engine lathe has been evolved by a slow 
process of development, from an ancestor whose 
spindle was slim for a purpose—the ordinary haud 
lathe. This machine (which, in its turn, had de- 
sccuded fromthe prehistoric potter's wheel, with 
still less reason for a lurge spindle) could not well 
be run by foot power, at the high speed used, with- 
out reducing the friction in every possible way ; 
aud, of course, a small spindle was one of the most 
obvious means. Then, too, a large spindle was 
unnecessary, as the cuts were light aud the work 
usually of a material softer than iron. That a 
development of ‘* bigness’? has not made more 
progress is because it has not chanced that any 
radical engineering mind has attacked the subject 
de nove, regardless of precedent. Probably one 
reason that our planers, milling machines, and some 
other modern tools are capable of taking heavier 
cuts than our lathes, is just because they have nu 
ancestry to speak of, either flimsy or otherwise. 

The evil of small spindles is, of course, not so 
great for centred work as it is for chuck work; 
but, as the latter has frequently to be performed 
by all ordinary lathes, it is from this standpoint 
that we must view them. A most convincing ex- 
hibit of his fallacies might be made to an advocate 
of small spindles by mounting the tuble of a small 
planer (say, 20in. wide) upon two vertical studs a 
few inches long, aud of about the average diameter 


of a 2i))in. lathe spindle, inserted into each end of 
another table fitted to slide in the“ vees’’ in the 
usual manner. Does any one suppose that heavy 
cuts could be taken upon such a contrivance? Yet 
the lathe-makers, with a nairelé which would be 
comical if twere not so sad, go on writing in their 
circulars about their ‘‘front spindle bearings ” 
being so and so—usually naming some diameter 
very considerably less than 3in. for 20in. lathe. 

Quite pertinent to this subject is a little incident 
recently related to the writer by a gentleman pro- 
minent in engineering circles, who, it may be said, 
is chietly engaged in rectilinear pursuits. He had 
occasion to write to a well-known maker regarding 
a lathe (28in. or 30in., if I remember rightly) that 
he thought of purchasing. In the answer that he 
received, especial attention was called to the very 
large spindle bearing, which was, I think, 33 in. in 
diameter by 10in. long. His reply was thut, if it 
could be made 10in. in diameter by djin. long, he 
would take it—otherwise not! 

A natural principle to follow in determining the 
Po diameter for u spindle would be to let the 

aring surface be about as far out from the axis 
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as the tonl—that is, let it have the same surface 
speed. That there would be no undue friction is 
shown in the familiar cases of plainers, shapers, 
and slotters, where the friction is at precisely the 
same speed as the cutting; or in drill presses, aud 
sometimes in milling-machines, where it is at a 
greater speed. This principle is also used in crr- 
tain boring mils where the table is lowercd, so as 
to have a bearing unmler its outer edge, upon ceea- 
sion of doing work of large diameter. Reducing 
a lathe spindle to lesseu the friction is exactly 
upon a par with putting rollers under a planer 
tuble, on the plea that the bearing surface moves 
too fast. 

Just here properly comes in the question, what is 
the size of Work done in a lathe which has from 
eight to twelve changes of speed and which turns 
anything from jin. to 20in.y The answer is that 
here, as almost everywhere in machine design, there 
must be compromise. We must put up with too 
light a spindle for the work at the large end of the 
series, and with too great a bearing speed (and con- 
sequent friction) at the small end. 

From the above we reason that if a lathe was to 
do all chuck-work, and if there was about as much 
large work as small, a very good rule would be to 
muke the diameter of the right-hand spindle bearing 
equal to one-half the swing of the lathe. As. 
however, the majority of the Tathes do a good deal 
of centred work, and perhaps more small than 
large chuck work, a further compromise would 
very properly reduce this proportion — per- 
haps in some cases to one-quarter the swing. It 
would undoubtedly be safe to work within the 
limits of the figures mentioued—making a 20in. 
lathe with a large journal 5, 6, 7, 8, 9 or 10in. in 
diameter, according to circumstances. The friction 
incident to such a large diameter would not count 
for both journals, us the left hand one may, on ac- 
count of the leverage, be much smaller. A good 
rule would perhaps be to make it one-half the size 
of the large one. The length of the journals is also 
a matter of compromise. Probably three-cighths of 
the swing for the large and three-sixteenths for the 
small journal would he a safe rule. 

If the writer were about to have a lathe designed 
to order for general work not knowing what par- 
ticular kind would predominate, he would feel secure 
in striking an average between the sizes proposed, 
and would not object to sending in his specifica- 
tiovs the following formula: 

Let D! 14D. = 5 L! = Di; L? = D? and 
D'=D!; in waich Di is diameter of left journal; 


Dì? of right journal: L! and L', lengths of the 
same, respectively; D? diameter of dead spindle in 
the tail stock; and s the swing of the lathe. Any 
modification that might be made in these figures 
should probably be in the direction of lengthening 
Li. It should not be forgotten that an important 
incidental advantage of a large spindle is the op- 
portunity to make it hollow, without practical 
weakening it—the metal removed lying im- 
mediately about the neutral axis. 

Regarding material, there is probably nothing 
better than cast iron, both for spindle aud boxes, 
providing they have such a great excess of strength 
(which is the case with the proposed diameters) a3 
to be in no possible dauger of fraction. Besides its 
inherent goodness, this metal possesses the valuable 
quality of cheapness; and if it is suitable for the 
bearings of ull our planers and shapers, why is it 
not for our lathes? 

The above views regarding cast iron were 
pleasantly corroborated on the occasion of a recent 
conversation upou Babbit-metal, brass &e., with 
one of New England’s most eminent and ex- 
perienced machiue-tool manufacturers, when, the 
question being put. “Mr. , are there any 
better bearing surfaces than forged steel upon cast 
iron?“ he replied: “ Yes! cast iron upon cast iron; 
there’s nothing eyual to it.” 

In closing this appeal for a new departure in the 
direction of more efficiency and durability for that 
most noble and much- abused tool, the engine lathe, 
I wish to recall a question, und repeat it with a 
slight modification. Instead of asking who will 
make and who use a 20in. lathe with a din. spindle 
bearing, I will put it, who will do the same with 
a Thin spindle? A prediction may as well be here 
recorded that within a score of years such a diameter 
will not be considered more out of proportion than 
2hin. is uow. 


ON A METHOD OF PHOTOGRAPHING 
THE SOLAR CORONA WITHOUT 


AN ECLIPSE.* 
By WILLIAM Hucarss, D. C. L., LL.D., F.R.S. 


ROBLEMS of the highest interest in the physics 
P of our sun are connected, doubtless, with the 
varying forms which the coronal light is known to 
assume; but these would secm to admit of solution 
only on the condition of its being possible to study 
the corona continuously, and so to be able to con- 
front its changes with he other variable phenomena 
which the sun presents. Unless some meaus be 
found,” says Professor C. A. Young, for bringing 
out the structures round the sun, which are hidden 
by the glare of our atmosphere, the progress of our 
knowledge must be very slow, for the corona 1s 
visible only about eight days in a century, in the 
avereaate, and then only over narrow stripes on the 
earth's surface, and but from one to five minutes at 
a time by any one observer.’ t 3 

The spectroscopic method of viewing the solar 
prominences fails, because a large part of the coronal 
light gives a continuous spectrum. The successful 
photograph of the spectrum of the corona taken in 
Egypt, with an instrument provided with a slit, 
under the superintendence of Professor Schuster 
during the solar eclipse of May 17, 1882, shows that 
the coronal light as a whole—that is, the part which 
gives a continuous spectrum, as well as the other 

art of the light which may be resolved into bright 
ines—is very strong in the region of the spectrum 
extending from about G to H. It appeared to me, 
therefore, very probable that by making exclusive 
use of this portion of the spectrum it might be 
vossible under certain conditions, about to be 
described! to photograph the corona without an 
eclipse. 

in the years 1866-63 I tried screcus of coloured 
glasses and other absorptive media, by which I was 
able to isolate certain portions of the spectrum, with 
the hope of seeing directly, without the use of the 
prism, the solar prominences. P I was unsuccessful, 
tor the reason that I was not able, by any glasses or 
other media, to isolate so very restricted a portion 
of the spectrum as is represented by a bright line. 
This cause of unsuitableness of this method for the 
prominences which give bright lines only, recom- 
mends it as very promising for the corona. If, by 
screens of coloured glass or other absorptive media, 
the region of the spectrum between G aud H could 
be isolated, then the coronal light (which is here 
very strong) would have to contend only with a 
similar range of refrangibility of the light scattered 
from the terrestrial e It appeared to me 
by no means improbable that under these conditions 
the corona would be able so far to hold its own 
against the atmospheric glare, that the parts of the 
sky immediately about the sun, where the corona 
was present, would be iu a sensible degree brighter 
than the adjoining parts, where the atmospheric 
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light alone was present. It was obvious, however, 


that in our climate and low down on the earth’s 


surface, even with the aid of suitable screens, the 
addition of the coronal light behind would be able 
to increase, but in a very small degree, the illumi- 
nation of the sky at those places where it was 
present. 
the circumstance that although this region of the 
epectrum falls just within the range of vision, the 
sensitiveness of the eye for very small differences of 
illumination in this region, near its limit of power, 
is much less than in more favourable parts of the 


spectrum—at least, such is the case with my own 


eyes. There was also another consideration of im- 


portance: the corona is an object of very complex 


form, and full of details depending on small differ- 
ences of illumination, so that even if it could be 
glimpsed by the eye, it could scarcely be expected 


that observations of a sufliciently precise character 


could be made to permit of the detection of the more 
ordinary changes which are doubtlessly taking place 
in it. 


These considerations induced me not to attempt 


eye-observations, but from the first to use photo- 

phy, which possesses extreme sensitiveness in the 
scrimination of minute differences of illumination, 
and also the enormous advantage of furnishing a 
permanent record from an instantaneous exposure 
of the most complex forms. 1 have satisfied myself 
by some laboratory experiments that under suitable 
conditions of exposure and development a photo- 
‘aphic plate can be made to record minute 
ferences of illumination existing in different parts 
of a bright object, such as a sheet of drawing-paper, 
which are so subtle as to be at the very limit of the 
power of recognition of a trained eye, and even, 
o : appeared to me, those which surpass that 

My first attempts at photographing the corona 
were made with photographic lenses; but uncer- 
tainty as to the state of correction of their chromatic 
aberration for this part of the spectrum, as well as 
some other ee sources of error which I wished 
to avoid, led me to make use of a reflecting telescope 
of the Newtonian form. The telescope is by Short, 
with speculum of Gin. diameter, and about 3}ft. 
focal length. A small photographic camera was 
fastened on the side of the tclescope-tube, and the 
image of the sun, after reflection by the small plane 

culum, was brought to focus on the ground-glass. 
he absorptive media were placed immediately in 
front of the sensitive film, as in that position they 
would produce the least optical disturbance. Be- 
fore the end of the telescope was fixed a shutter of 
adjustable rapidity, which reduced the aperture to 
2in. This was connected with the telescope-tube 
by a short tube of black velvet for the purpose of 
preventing vibrations from the moving shutter 
reaching the telescope. On account of the shortness 
of the exposures it was not necessary to give motion 
to the telescope. 

It was now necessary to find an absorptive medium 
which would limit the light received by the plate to 
the portion of the spectrum from about G to H. 
There is a violet (pot) glass made, which practically 
docs this. I had a number of picces of this glass 
ground and polished on the surfaces, Three or four 
of these could be used together, castor-oil being 
placed between the pieces to diminish the reflection 
of light at their surfaces. Some inconvenience was 
found from small imperfections within the glass, 
and it would be desirable, in any future experiments, 
to have a larger supply of this glass, from which 
more perfect pieces might be selected. 

In my later experiments I used a strong and 
newly-made solution of potassic permanganate, ina 
glass cell with carefully-polished sides. This may 
be considered as restricting the light to the desired 
range of wave-length, since light transmitted by 
this substance, in the less refrangible parts of the 
spectrum, does not affect the photographic plates. 

Different times of exposure were given, from 60 
short an exposure that the sun itself was rightly 
exposed, to much more prolonged exposures, in 
which not only the sun itself was photographically 
reversed, but also the part of the plates extending 
for a little distance from the sun’s limb. 

Gelatine plates were used, which were backed with 
a solution of asphaltum in benzole. 

After some trials I satisfied myself that an 
appearance peculiarly coronal in its outline and 
character was to be seen in all the plates. I was, 
however, very desirous of trying some modifications 
of the method described, with the hope of obtaining 
a photographic image of the corona of greater dis- 
tinctuess, in consequence of being in more marked 
contrast with the atmospheric illumination. 

Our climate is very unpropitious for such ob- 
servations, as very few intervals, even of short 
duration, occur in which the atmospheric glare 
immediately about the sun is uot very great. Under 
these circumstances I think it is advisable to 
N the results J have obtained without further 

elay. ; 

The investigation was commenced at the end of 
May of this year, and the photographs were obtained 
between Juno aud September 28th. 

The plates which were successful are 20 in num- 
ber. all these the coronal form appears to be 


. 


. 


There was also a serious drawback from 


present. This appearance does not consist simply 
of increased photographic action immediately about 
the sun, but of qistinet coronal forms and rays 
admitting in the best plates of measurement and 
drawing from them. This agreement in plates 
taken on different days with different absorptive 
media interposed, and with the sun in different 
parts of the field, together with other necessary 
recautions observed, makes it evident that we 
ve not to do with any instrumental effect. 

The plates taken with very short exposures show 
the inner corona only, but its outline can be dis- 
tinctly traced when the plates are examined under 
suitable illumination. When the exposure was 
increased, the inner corona was lost in the outer 
corona, which shows the distinctly curved rays and 
rifts peculiar to it. 

In the plates which were exposed for a longer 
time, not only the sun, but the corona also, is 
e y reversed, and in these plates, 

ving tho appearance of a positive, the white 
reversed portion of the corona is more readily 
distinguished and followed in its irregularly sinuous 
outline than is the case in those plates where the sun 
only is reversed, and the corona appears, as in a 
negative, dark. 

ofessor Stokes was kind enough to allow me to 
send tho originals to Cambridge for his examination, 
and I have his permission to give the following 
words from a letter I received from him: The 
appearance is certainly very corona-like, and I am 
disposed to think it probable that it is really due to 
the corona.“ Professor Stokes’ opinion was founded 
on the appearances on the plates alone, without any 
knowledge of their orientation, and without the 
means of comparing them with the eclipse plates of 
May 17. 

I have since been allowed, throuch the kindness 
of Captain Abney, to compare my plates with those 
taken of the corona in Egypt during the eclipse of 
May last. Though the coronau is undergoing doubt- 
less continual changes, there is reason to believe 
that the main features would not have suffered 
much alteration between May 17th and September 
28th, when the last of my plates was taken. This 
comparison seems to leave no doubt that the object 
photographed on my plate is the corona. ‘The 
more prominent features of the outer corona corre- 
spond in form and general orientation, and the 
inner corona, which is more uniform in height and 
definite in outline, is also very similar in my plates 
to its appearance in those taken during the eclipse. 

Measures of the average height of the outer and 
of the inner corona, in relation to the diameter of 
the sun’s image, are the same in the eclipse plates as 
they are in my plates taken here. 

here remains little doubt that by the method 
described in this paper, under better conditions of 
climate, and especially at considerable clevations, 
the corona may be successfully photographed from 
day to day with a detiniteness which ould allow of 
the study of the changes which are doubtlessly 
always going on in it. By an adjustment of the 
times of exposure, the inner or the outer corona 
could be obtained as might be desired. It may be 
that by a somewhat greater restriction of the range 
of refrangibility of the light which is allowed to 


reach the plate, a still better result may be ob- 


tained. 
Plates might be prepared sensitive to a limited 


range of light; but the rapid falling off of the 


coronal light about H would make it undesirable 


to endeavour to do without any absorptive screen. 
Lenses properly corrected might be employed, 


but my experience shows that excessive caution 
would have to be taken in respect of absolute 


cleanness of the surfaces and of some other points. 


There might be some advantage in intercepting the 


direct light of the sun itself by placing an opaque 
disc of 
surface of the absorptive screen. 
reasons I have already stated I did not attempt 
eye observations, there seems no reason why with 
suitable screens and under suitablo atmospheric 
conditions, the corona shonld not be studied directly 
by the eye. 
supplementing the photographic records by direct 
eye observations. I regret 
sions on which it has been possible to observe the 
zun has put it out of my 
experiments in these an 
directions. 


e size of the sun’s image upon the front 
Though for the 


There might be some advantages in 
iat the very few occa- 


ower to make further 
some other obvious 
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I have Captain Abney’s permission to add the 
following letter this day received from him :—* A 
careful examination of your series of sun-photo- 
graphs, taken with absorbing media, convinces me 
that your claim to having secured photographs of 
the corona with an uneclipsed sun, is fully estab- 
lished. A comparison of your photographs with 
those obtained during the eclipse which took place 
in May last, shows not only that the general 
features are the same, but also that details, such as 
rifts and streamers, have the same position and 
form. If in your case the coronal appearances be 
due to instrumental causes, I take it that the 
eclipse photographs are equally untrustworthy, and 
that my lens and your reflector have the same 


opara defects. I think that evidence by means of 
photography of the existence of a corona at all is as 
clearly shown in the one case asin the other.“ — 
Dec. 15, 1882. 


PLAGUES AND PESTILENCES. 


T the meeting of the members of the Statistical 
Society, last week, Mr. Cornelius Walford, 
barrister-at-law, read a paper on the Chronology 
of Plagues and Pestilences, as Affecting Human 
Animals and Vegetable Life.“ The causes, as 
collected from all sources, where specified, as judg- 
ments, abnormal condition of the nir. arising from 
the introduction of extraneous mutter or gases 
from space, such as meteorites, cosmic dust; 
dust and sulphurous gases ejected from active 
volcanoes, or released by earthquakes; noxious 
gases from decaying vegetable matter left after 
the subsidence of floods; effluvia from putrefying 
bodies uninterred during sieges aud after battles ; 
putrefying animal or other matter affectin 
the water supply, and exhalations from the soil. 
As predisposing causes were given want of food, 
change of climate in armies on the march, fatigue, 
fear, excessive luxury or debauchery, crowded and 
unhealthy dwellings, especially during wars; 
while as causes inducing famine, droughts, floods, 
and plagues of insects were specified. The view 
that plagues and pestilences are judgments dated 
from the earliest pagan times, and students of the 
classics will remember the plague supposed to have 
been caused in Attica by the gods as a punishment 
for the slaughter of a sacred bear ; that in Thessaly 
by Apollo on account of disrespect shown; 3 
5885 at Sicyon caused by Apollo and Artemis for 
he same reason; and the plague in Samaria given in 
Josephus as the punishment of idolatry. In the 
lind.“ Homerdescribesthe plague which prostrated 
the Greek camp from the wrath of Apollo at an in- 
sult offered to 70 aes his high priest. A similar 
plague was inflicted by Apollo at Corina, on account 
of Hyppolatus killing his prope’: Delphi, we are 
told, suffered a plugue and famine as punishment 
for the ill-treatment of Esop. In Rome a dreadful 
plague raged, which the Sibylline books proved to 
have been caused by the incontinence of a vestal 
virgin, who strangled herself to avoid being buried 
alive. Scripture records recount five instances of 
lagues inflicted by God as direct punishment for 
Montani and murmurings amongst His chosen 
people. Coming to profane history, we leam, A.D. 
665, over-population caused a dearth of food in Ire- 
land, which prepared the people for a severe inflic- 
tion of plague, which had broken ont in Englund 
the year before. Rufini tells that us that the joy of 
the English at the victory of Cressy in 1347 and the 
surrender of Calais the year after induced such un- 
bridled excess and debauchery that God, not per- 
mitting these disorders to go long unpunished, 
inflicted the plague, which, after traversing Asia 
and Europe, raged with such fury in London that 
50,000 persons were buried in the churchyard of the 
Charterhouse alone. The belief in these direct 
judgments remained down to very modern times. 
at earthquakes are the more potent of the terres- 
trial causes of plagues and pestilences had the sup- 
port of Scripture authority, notably in the lth 
chapter of Zechariah and the 17th of St. Luke, 
verse 2. Thucydides mentions plague, associated 
with serious earthquakes, preventing the annual 
invasion of Attica, and the famous Black Death of 
1348 was preceded by fearful earthquakes and fiery 
meteors of portentous aspect. A violent earthquake 
in Central Germany heralded the third appear: mice 
of the sweating sickness and epidemic encephalitis 
in 1517, and of that epidemic in Holland at the same 
time, which physicians uow believe to have been 
diphtherin. The great eruption of Mount Hecla in 
1783, when a river of lava twelve miles wide flowed in 
six weeks a distance of 60 miles into the sea, drying 
up twelve rivers and destroying twenty-one villages, 
was followed by diseases of a most 1 and in- 
veterate kind. In the same year there were most 
destructive earthquakes in Italy and Messina, and 
terrible pestilences prevailed in Central Europe, 
duc, as is supposed, mainly to the vapours or 
exhalations. Great destruction of life has been 
attributed at different times to mephitic vapours, 
not due to earthquakes. In the yeur 140 F. C. the 
Roman army in Algeria are said to have fallen vic- 
tims to T vapours generatcd by themselves 
for the destruction of the inhabitants, and in A.D. 
168 a plague at Rome, preccded by a still more de- 
structive plague in Asia, was supposed to have had 
its origin in foul airs from a small box which a 
Roman soldier had opened at the capture of Sclucia. 
Our own annals tell of a marvellous visitation of 
rain and thunder in 1223, by which the congregation 
of the church of Barnwell, near Cambridge, were 
sorely tried. Such flashes of lightning entered the 
church that each man thought it had been sct on 
fire; and such a filthie stench arose withal that 
manie of the company fell sick thereof and hard] 
escaped death.“ The plague of 1345-49, which is 
said to have begun in China, from the 
vapours proceeding from a certain fiery body which 
fell from the atmosphere, or was eructuted from the 
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carth,” caused awful mortality. In Florence, 
100,000 people died; in London, 59,000 are said to 
have died in a single week; while 100,000 perished 
in Venice, 90,000 in Lubeck, and 200,000 in Spain. 
One of the modern theories ascribes pestilence to 
cosmic dust composed of iron, nickel, cobalt, and 
other substances. This receives some support from 
the Jewish writer Philo, who in a.D. 92 describes a 
*‘loimic’’ pestilence arising from clouds of dust, 
which produced severe and intractable ulceration of 
the skin both of men and animals. In A. D. 593, 
during a pestilence in Rome, the air was charged 
with a mist or cosmic dust which induced violent 
sneezing, which gave rise to the expression Dom- 
inus tecum?’ to a sneezer, a practice not yet 


extinct. A haze or “dry fog” has been 
frequently noted us accompanying cholera 
visitations. Such a haze, which was of a 


pale blue shade, and possessed of peculiar drying 
properties, and of a marked and indescribable 
odour, was very prevaleut in the year of convul- 
sions just a ceutury ago, and its dispersion in 1783 
was attended with violent thunderstorms. It is 
thought that this haze may be associated with the 
powerful agents which seem to pervade the air 
after volcanic and earthquake eruptions, and on 
scientific grounds it seems clear that some diseases 
may be so occasioned. During plagues and pesti- 
leuces popular superstition has frequently suggested 
poisoning the waters as the cause. Different sects 
were thus led to accuse each other, and this and 
other malpractices, and the mortality arising from 
disease was swelled by slaughter. At Mentz 
12,000 Jews fell victims to the populace, on suspi- 
ion of having poisoned the wells of the city. In 
Milan, in 1630, when a severe visitation of plague 
occurred, there was a popular belief that the disease 
was propagated by people who anointed the walls of 
the houses with a poison fatal to all who touched it, 
and many unfortunates who were suspected lost 
their lives; while the house of a barber, named 
Mora, who was accused of preparing tho poison, 
was pulled down, and a column, known as the 
„Column of Infamy,” was erected on the site, 
where it remained until 1778. Drought, both in 
ancient and modern times, has been tvo intimately 
connected with diseases of unusual severity to leave 
much doubt of their being in some way connected. 
Pestilence has been caused not unfrequently by the 
decaying bodies of locusts and animals perishin 
during an epizootic visitation, as well as by decay- 
ing vegetable substances. Under all the other heads 
some very curious and interesting facts were col- 
lected and stated, and a complete enumeration was 
given of all the authenticated cases of plagues that 
have afflicted humanity, and of the legislative means 
taken for mitigating their effect ; the author sug- 
gesting, at the conclusion of his paper, that there 
still remained to be treated, the Periodicity of 
Plague Visitations,“ the ‘Spontaneous Origin of 
Disease, and Pestilential Cyclones.” 


SCIENTIFIC SOCIETIES. 


— 22 — 


THE METEOROLOGICAL SOCIETY, 


HE usual monthly meeting of this society was 
held on the 20th inst., Mr. J. K. Laughton, 
M. A., F. R. A. S., President, in the chair. 

The following papers were read: — l. Popular 
Weather Prognostics, by the Hon. R. Abercomby, 
F. M. S., and Mr. W. Marriott, F. M. S. The authors 
explain over 100 prognostics by showing that they 
make their appearauce in definite positions relative 
to the areas of high and low atmospheric pressure 
shown in synoptic charts. The method adopted 
not only explains many which have not hitherto 
been accounted for, but enables the failure, as well 
as the success, of any prognostic to be traced by 
following the history of the weather of the day on 
a synoptic chart. The forms discussed are:— 
Cyclones, anticyclones, wedge-shaped and straight 
isobars. The weather in the last two is now de- 
scribed for the first time. They also point out— 
(1) that prognostics will never superseded for 
use at sea and other solitary situations; and (2) 
that prognostics can be usefully combined with 
charts in synoptic forccasting—especially in certain 
classes of showers and thunderstorms which do not 
affect the reading of the barometer. 2. Report 
on the Phenological Observations for the year 
1882,“ by the Kev. T. A. Preston, M.A., F. M. S. 
The most important feature of the phenological 
year was the mild winter. The effect of this upon 
vegetation was decidedly favourable; and had it 
not been for the gales—especiully that of April 
28th—the foliage would have been luxuriant, and, 
therefore, free from insect attacks; but the con- 
trary effect has been produced on insect life, for the 
scarcity of insects, especially buttertlies and moths, 
has been the general remark of entomologists. 


THE electric resistance of 100 yards of No. 8 iron 
Wire is roughly 1 ohm. 


SCIENTIFIC NEWS. 


— 
EGARDING the British observations of the 
Transit of Venus, Mr. E. J. Stone says he 
awaits the result with perfect confidence, as they 
have been so complete that the method of contact 
will now have a fair trial. He is confident that 
the contact observations will fix the true distance 
of the Sun without any greater error than 
300,000 miles. 


The death is announced of Mr. C. V. Walker, 
F.R.S., President of the Society of Telegraph 
Engineers. The deceased gentleman was one of 
the pioneers in telegraphy, and was the inventor 
of the clectrical train signalling arrangements 
on the South-Eastern Railway, a chronological 
exhibit of which was shown at the Crystal Palace 
during the carly part of the year. Mr. Walker 
was in his 72nd year. ; 

The death of Prof. Gustaf Svanberg, for 
years director of the observatory at Upsala, is 
announced. The deceased was cighty years of 
age, and first became connected with the obser- 
vatory in 1829. The buildings were completed 
under his direction in 1834. Prof. Svanberg 
had retired from active work for some years. 


Mr. John Sadler, the curator of the Edinburgh 
Botanic Gardens, died the other day at the early 
age of forty-five. Mr. Sadler was a recognised 
authority in botany, and was president of the 
Fungus Club. 

A groat improvement has, it is said, been 
effected in accumulators by a combination of the 
Faure-Scllon-Volckmar patents. The Pullman 
train on the Brighton line, which ste! Was 
lit by 18 incandescent lamps, supplied by 70 
Faure accumulators, is now illuminated with 40 
incandescent lamps, tho current for which is sup- 
plied by 30 Faure-Sellon- Volckmar accumulators, 
the total weight of which is less than half those 
formerly omployed. 


According to Prof. Ayrton, the old accumu- 


8 | lators weighed 1301b. in working order, and gave 


a current equivalent to one horse-power for threo- 
quarters of an hour: whereas the new pattern 
weighs only about 751b., and gives a horse-power 
for an hour. The flannel or felt is now dis- 
pensed with, and the plates are so arranged now 
that a defective or imperfect one can be easily 
removed. 


It is stated that Mr. Brush has succeeded in 
greatly improving the accumulator. The data 
given by the rcports are rather indefinite ; but it 
seems the accumulator exhibited, which is 10ft. 
long by 18in. square, absorbs ten ampères and 
supports thirty Swan lamps for six hours. Its 
lighting efliciency is also said to be equal to 
twenty-nine candles per horse-power of steam. 

The Union Club of Oxford have determined to 
adopt the Pilsen-Joel system for lighting up their 
premises. ‘There will be six arc lights and 100 
incandescent lamps. 


With reference to some recent puffs in the 
newspapers it is pointed out that at the Severn 
tunnel works a 40-light Brush machine and a 
60 incandescent lamp Siemens alternating current 
machine are kept running from 6 a.m. on Monday 
morning to 10 p.m. on Saturday night, with occa- 
sional stoppages of a few minutes to clean and 
oil up, there being only one machine of each kind. 


The first practical application of the electric 
transmission of power in Scotland has been 
made at the works of the Railway and Electric 
Appliances Company, Polmadie, Glasgow, under 
the care of Mr. Rankin Kennedy, the engineer 
and electrician. From four to five horso-power 
is transmitted by means of two dynamos of Mr. 
Kennedy’s design, one being placed in the turn- 
ing shop, where it acts as the gencrator, and is 
driven by a belt from the shafting; the other 
being in the carpenter’s shop some distance off, 
where it acts as the motor, running at 600 revo- 
lutions per minute, and driving the shafting by 
means of a belt. 


M. Marcel Deprez explains that in his Mies- 
bach experiments the 60 per cent. referred only 
to the electrical effect; the power actually trans- 
mitted for industrial purposes was 25 per cent. in 
the first, and 30 per cent. in the second experi- 
ment. 


The eleventh annual soirée and exhibition of 
the Lambeth Field Club and Scientific Society 
will be held on Monday next at St. Philip’s 
Schools, Kennington-road. 
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Mr. De Rance, of the Geological Survey, has 
discovered manganese and hematite in the old 
red sandstone of Derbyshire. Analysis shows 
that the manganese ore contains 45 per cent. of 
magnesium. Somo of the deposits aro 20ft. 
thick. 

A fire-balloon has been mado, in which tho 
lower part is constructed of asbestos cloth, while 
tho upper part is covered with a firepreof solu- 
tion. A spirit-lamp is uscd to supply the hot- 
air for inflating it, and, being fireproof, there is 
no risk, as with ordinary hot-air balloons. The 
system is said to be specially valuable for war 
balloons, as a supply of spirit can be casily carried 
where it would be difficult to take the appliances 
for preparing gas. 

Somo interesting effects of lightning have been 
observed by M. Alluard at the summit of the 
Puy de Dôme, where, on a circular tower, is an 
iron mast about 20ft. high, supporting an anc- 
momoter of the Robinson type, with four copper 
cups. There is also a ladder and stand (both 
made largely of iron), to allow of access to the 
ancmometer, for cleaning. Two metallic cables 
connect the system with copper-plates in the 
ground. Under these conditions, St. Elmo’s fire 
often appears at tho salient points of the mast, 
stand, &c. and a slight hissing is sometimes heard. 
All the cups of the anemomcter show numerous 
signs of fusion by lichtning, and only in their 
upper half; their connecting iron circle has also 
been fused in some places. Wherever such fusion 
haa occurred the metal has been raised like a small 
volcanic cone in the centre of a crater. Some 
exterior attractive force scems to have raised the 
melted substance. M. Alluard proposes to study 
the phenomenon moro closcly. 


In the course of other work, Herr J. Moritz 
lately had his attention dra-vn to the lowering of 
temperature obtainable from mixture of alcohol 
and snow; and this method, he considers, might 
in some cases bo preferable to others. In one 
experiment he made, 7ogr. snow and 77gr. 
absolute alcohol at + 4˙ C., gave, on mixture, a 
temperature of about — 30°C.; and, in other 
experiments, with 77gr. of each, temperatures of 
— 24:2, and — 29:4? C. were reached. One 
advantage of tho method is the absence of any 
salt or acid. 


Moved by a desire to increase the reliability of 
German mill products, and to afford both the 
general public and the trade adequate protection 
against adulteration, either with organic or with 
inorganic matters, the Association of German 
Millers has recently offered a prize of about 450 
for discovery of a method whereby wheat flour 
and rye flour may be readily and surely tested for 
admixtures of any kind. The competition is 
international. Vapors must bo written in 
German, French, or English, and must be sent 
in to Herr van der Wyngaert, 15, Bulow 
Strasse, Berlin, before 15th May, 1883. 


Several animals, new to science, were described 
to the Paris Academy on the 11th inst. One is 
a strango fish brought up from a great depth off 
the Morocco coast; it is about a foot and a half 
long, and of deep black colour; but its most 
striking feature is its very largo and capacious 
mouth with elastic membranes, much resembling 
a pelican’s. Probably, food is partly digested in 
this cavity, The fish (which M. Vaillant calls 
Eurypharynx pelecanoides) has very little power 
of locomotion. M. Brongniart described a new 
fossil insect of the order of Orthoptera from the 
coal formation of Commentry (Allicr). Insects 
are rare in the carboniferous strata; hitherto 
only 110 specimens have been obtained in the 
whole world. ‘That now found is of remarkable 
size—about 10in. long, andthe family of Phasmid:o, 
or walking-stick insects,” is that which comes 
nearest to it. M. Brongniart names it Titano- 
phasma Fayoli (M. Fayol sent it). The upper 
part of the thorax not being preserved, it is im- 
possible to say whether the insect was winged. 
Once more, M. de Merejkowsky described anew 
class of infusoria, called Suctociliates, and forming 
a sort of connecting link between ciliates, which 
are characterised by small vibratory hairs, and 
Acinetians, which have no such hairs, but have 
suckers. 

Tho construction of an electric railway from 
Geneva to St. Julien, on the French frontier, us 
recently been sanctioned. 

It has been observed recently by M, Lailler, 
that linseed-meal from which the oil has been 
eliminated in such a way as not to atiect the 
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other principles present, retains all the thcra- 
peutic properties of the ordinary meal. With 
equal weight, it contains more mucilage, starch, 
albuminoid substances, &c. To prepare a poul- 
tice of suitable unctuousness and consistency, 25 
per cent. less of the oilless meal is required than 
of the ordinary meal. The poultices prepared 
with the oilless meal are less heavy and remain 
longer warm than the others. The prepared 
meal, moreover, does not become rancid. After 
many experiments in eliminating the oil, M. 
Lailles finds sulphide of carbon the most suitable 
agent. : 

The glass globes hitherto used to moderate the 
intensity of the electric light diminish the light 
to a large extent, seldom less than 50 per cent. 
(according to Sprechsaui). A French paper has 
recommended the use of globes, &c., made of 
spun glass forthe purpose. Experiments proved 
that such did not absorb more than 25 per cent. 
of the light. 


Flexible mother-of-pearl patterns are produced 
on cloth stuffs, according to a recent German 
patent, as follows:—On a soft elastic base is 
placed thin caoutchouc as large as the pattern, 
and upon this a thin plate of copper, with the 
pattern cut through. Over the copper is placed 
the cloth on which the mother-of-pearl pattern 
is to be produced. A heater is now passed over 
the whole, with the result of melting the thin 
caoutchouc, and causing it to be pressed up 
against the cloth, in form of the pattern. The 
cloth is now removed with its adhesive pattern, 
and powdered mother-of-pearl is sprinkled on it; 
then a heater is passed over it, and any super- 
fluous powder is removed with a soft brush. A 
fine crape-stuff, moistencd with gum solution, is 
next laid on the mother-of-pearl pattern, and, 
after drying, adheres to it with protective effect, 
while the varying colour of the mother-of-pearl 
is but little affected, 


Optical telegraphy is sometimes like a sort of 
advanced guard to the electric system, which it 
completes by penetrating into regions where lines 
would not be safe. This is the case, e.g., in 
Algeria, where Capt. Chilly, with some other 
military officers, has been recently engaged on 
a mission of optic telegraphy. Each point of the 
extreme south is now connected with an electric 
telegraph station, so that a message sent in the 
evening from Negrine reaches Constantine next 
morning. Previously it took three days to con- 
vey a message to the nearest telegraph office. 
Between Negrine and El-Oued is about 93 miles, 
and the apparatus set up at Negrine throws the 
light (solar or electric) this great distance. The 
Arabs are astonished at the light, and are, of 
course, powerless to interrupt it. L' Electricité 
expresses a hope that ere long the Niger will be 
reached with the system in question, and St. Louis 
connected with Algiers. 


Among other matters discussed at the Congress 
of Hygicne, which recently met at Geneva, was 
that of intemperance, which M. Roulet showed to 
be making rapid progress in Switzerland. He 
desired heavy duties on the sale of drink, especi- 
ally distilled liquor, severe surveillance of it, and 
energetic repression of drunkenness. He insisted 
on the utility of temperance societies, and said, 
in closing, that the war against intemperance 
would not succeed till all alcohols except ethylic 
were removed from beverages. It is necessary to 
find a reagent enabling to determine accurately 
and quickly the quantityof those other alcohols in 
the drink. M. Alglave advocated monopoly of 
the sale of alcoholic liquors by Government. 
The Congress passed a resolution calling on all 
Governments to abolish legislative obstacles to 
the practice of cremation, and urging the ad- 
vantages of this practice in the caso of serious 
epidemics. 

For cleaning glass vessels, Herr Muller con- 
demns the usc of quartz-sand, and (especially for 
vessels meant to hold drinks), lead shot, and re- 
commends gypsum (without silicate) and marble, 
also bruised boncs. Where it is desired to 
clean glass and porcelain vessels thoroughly of 
organic matter, a mixture of sulphuric acid and 
bichromate is best. 


The synthesis of uric acid has been recently 
accomplished by Herr Horbaczewski. His 
method, described to the Berlin Chemical 
Society, was to mix powdered glycocoll with ten 
times as much of pure urea, obtained from 
1 85 of ammonia, and heat quickly to 200° or 
300° C. 


LETTERS TO THE EDITOR. 


— — 


(We do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests thatall 


communications should be drawn up as briejly as possible.] 


All communications should be addressed to the EDITOR of 
the EnGiisu MECHANIC, 31, Tavistoch-street, Covent-garden, 
W.C. 


All Cheques and Post-ofice Orders to be made payable to 


J. Passwort EDWARDS. 


„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which u appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Hontaigne’s Essays. f ` 

— — 


VARIABLE STARS. 


[20874.]—My attention has just been directed to 
a very interesting article on Variable Stars, by 
Prof. E. C. Pickering, in your number of the Ist 
inst. It contains an error which I take the liberty 
to point out, and which, if only for the sake of 
accuracy, you may deem it advisable to correct. 
The error is in the paragraph on temporary stars, 
where, in giving examples, one is stated to be 
„Tycho Brahe’s star of 1755.” Tycho first saw it 
early in November, 1572. It continued visible 16 
months. After remaining a brilliant object for 
some months, its lustre ually diminished till 
March, 1574, when it y disappeared. 

John Graham. 
Prebend-row, Darlington, Dec. 19. 


SUNSPOTTERY. 

(20875.]—I wap not intended taking further part 
in this controversy, my views coincidiug with 
neither of the two les engaged; but, against 
the assertion of F. R. A. S.“ (letter 20847, p. 357) 
that he can never too often reiterate that any effect 
produced by the sun must affect the whole world, 
and not different parts of it differently,” I must 
enter my protest. In point of fact, I feel that it 
cannot be too often reiterated that the ouly way in 
which the sun can affect the meteorological condi- 
tionsof our globe is by intensifying phenomena, 
and so rendering the different conditions which 
oe in different parts of the world more widely 

ifferent than ever. I must refer those who want 
to see the point discussed in detail to a little 
pamphlet on The Doomed Comet,“ which I 
recently pee Here I can only mention one 
or two of the grounds of my opinion. 

The examination of weather records has, I 
think, proved five things—namely, that in certain 
localities of the earth’s surface, a connection 
between the state of solar activity and the weather 
(at least as regards temperature, rainfall, and 
. disturbance) is apparent; that in 
other localities a connection is apparent, but of a 
prey opposite character; that im yet other 
ocalities no connection of any kind is traceable ; 
that the connection is most obvious in tropical or 
sub-tropical latitudes; and that, as a consequence 
of the foregoing, combined records from all parts of 
the giobe fail to exhibit the connection, the two 
oppo effects cancelling each other. 

need not enlarge upon the two first conclusions. 
They are pretty generally admitted, and the cir- 
cumstance of opposite effects arising froin the same 
cause has not a little puzzled some of the sun- 
spotters. Several examples of it, however, are 
familiar to meteorologists. For instance, to quote 
Professor Archibald, ‘‘it is generally assumed that 
the same tropical heat which gives the primary im- 
pulse to the desiccating north-east trude wind of 
sub-tropical latitudes furnishes the energy which 
exhibits itself in the almost constant precipitation 
under the Equator. Any variation in the degree of 
this heat should consequently affect localities situated 
in the region of the Trades, and the Equatorial calm- 
belt in a diametrically opposite manner.“ 

The fact of the weather in some localities failing 
to show any trace of a cycle is in no way remark- 
able. Local influences play a more important part 
in the production or modification of atmospheric 
phenomena than is generally recognised. Indeed, 
the distribution of meteorological conditions, or 
climate in other words, is determined almost entirely 
by local circumstances ; and in the varying potency 
of these circumstances we have an explauation of 
the appearance of a cycle in one place and its 
absence from another. Where local influences are 
weak, there whatever effect may be due to a varia- 
tion in the sun’s activity is permitted to assert 
itself; where such influences are powerful or 
marked, there the solar effect is marked by more 
prominent local phenomena. 

The last two conclusions I need hardly discuss 


either. The meteorological phenomena of tropical 
and sub- 
than those of the temperate zones; whence it follows 
that it is easier to trace a cycle in the case of the 
former than in the latter. 
such a d 
gation in r 
referred to by F. R. A. S.“, bear me out in the last 
deduction. 


ieal regions are much less complicated 


This is, doubtless, why 
of success has attended the investi- 
dia. The observations of Dr. Jelinck, 


J. A. Westwood Oliver. 
4, Bellevue-terrace, Springburn, Glasgow. 


CHEAP FINDER FOR A SMALL TELE- 


SCOPE. 
[20876.}—Pernars the following description and 


sketches of a finder I have used for some years 
with perfect satisfaction may be useful to some of 
your astronomical readers who experience the 
WOITY 


of searching for celestial objects without 


some such adjunct to their telescopes. This plan 


has great advantages over that suggestel by 


Proctor in his Half-Hours with the Tele- 
scope.“ I utilised a pocket telescope, which 
opened to about 16in., and by removing one pair of 
the lenses not only turned it into an inverting 
telescope but reduced its length to 9in. Having 
ascertained the position of the focus, I fixed at that 
point a ring cut out of cardboard carrying the 
cross-wires. Such a little telescope as I adapted 
could be purchased second-hand for a few shillings ; 
but, if preferred, a cardboard tube, as recom- 
mended by Proctor, might be employed. To 
secure the finder, F in sketch, I bought at an iron- 


monger’s for about sixpence two brass rings, RR. 
Thev were intended, 1 think, for curtain fittings, 
and had feet attached to be screwed to anything. 
Their internal diameters were about zin. greater 
than those of the tubes of the finder, so as to allow 
play to the adjusting screws SSS placed in holes 
through the rings. I then procured a piece of 
wood W, Qin. long, 2in. broad, and lin. thick, 
scooped one side hollow to fit the large telescope T, 
screwed to the wooden block the rings R R con- 
taining the finder F; then, by means of thick 
indiarubber rings, II, tightly clasped the block 
(carrying the finder) to the large telescope, and all 
that remained was to adjust. This mode of attaching 
the finder requires more trouble at first than 
Proctor’s, but it has the great advantage of per- 
munence over the latter, and I can testify to its 
efrectiveness. More Light. 


THE LINK-MOTION. 


[20877.J—In my letter (20583, page 207), I in- 
vited the attention of engineers and others to a few 
curves described by the link-motion, in which the 
branches, for a considerable length, coincide with 
straight lines. I have been encouraged to pursue 
my inquiries into the general theory of this motion ; 
and have arrived at some important results, which 
I feel assured will, when made widely known, 
lessen the difficulties that have been met with in its 
appia on to general purposes. 

have found that there is a certain zone of 
curves, within which each has its branches more or 
less coincident with the tangents. This length of 
coincidence can easily be computed; and my prin- 
cipal object has been to seek within this zone for 
those curves in which the length of contact is 
greatest. 

I have endeavoured to embody the results of my 
investigation in what may be called a topographical 
chart, because the object of it is to show the rela- 
tive places of curves having special useful properties. 
Every point in it—within certain limits—must_be 
supposed to represent the place of a curve. The 
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co-ordinates of this chart are the lengths of r and d, 
referred to at page 207; and the length “ is assumed 
to be constant, and is represented by the number 10. 
Heuce, for any three links the two end links being 
equal—the middle link, divided into 20 equal parts, 
becomes a scale for r and d. If, then, values of 
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TOPOGRAPHICAL CHART FOR CURVES OF THE LINK MOTION. 


rand d be taken according to this szale, only one 
curve can be described for each pair. 

Now, since every point on the chart can be re- 
presented by a pair of co-ordinates, and if r be 
assumed as the ordinate, and d as the abscissa of 
a point, the curve for that point will be fully 

own. 

In the construction, our first object will be to 
lay down the limits within which it is possible for 
a curve to be described by the huk-motion. Now, 


FIGI. 


S C. 2. F1C3 


we cannot describe a curve if d be taken greater 
than l? +r. Hence, for this limit d = l + r. This, 
then, is the equation in d, r, co-ordinates to the 
straight line A D, and no curves whatever can exist 
for points in the chart below A D. 

` Another limit is found from the consideration 
that no curve can be described if “ is greater 
than d + r; therefore, we have the equation 
d = l— r, which is the equation to the straight 
line A B. 

Again, the equation d =r — l gives the line 
B C, which is u boundary separating the nodal 
curves from all others of the system. D hese curves 
have their places above the line BC, and in none of 
them do the branches pass through the origin. They 
occur in pairs, varying in form from a circle to 
ünperfect ovals in cases where d is less than „, 
us in Fig. l1; but when d has values greater than i 
they have forms resembling Fig. 2. 

Moreover, any curve whose place is represented 
Ly a point on these limiting lines A D, AB, BC, 
has its branches at right angles to the axis at the 
origin. For, in the equation . 


ne 5 di 
Eee 0 
n which ¢ is the anglo made by the curve with the 


Tan. ¢ = 


axis. They differ, however, as to form, for near 
A D they resemble Fig. 3, and increase in dimen- 
sions as their places are more and more removed 
from A D; they have also their curvaturcs convex 
to the axis. On AB they, in some respects, resemble 
tlhe curves on A D, and are also convex to the axis, 
but they are difficult to descnte—Fig. 4 has been 
tuken near this limit. On B C the curves are all 
concave to the axis, but in form they vary consider- 
ably according as they lje on opposite sides of the 
vertical live d = 2 = 10. On the right of this line 
they have the form of Fig. 5, aud on the lett they 
reseinble Fig. 6. 

The vertical line d =? = 10 is a remarkable 
line; it shows the places of a series of circles that 
can be described by the link metion. For if we 
make + = u, where „ may be cither an integer or 
a fraction, the equation in the particular case of 
the curve, expressed in . 7, co- -ordinates rae be 
reduced to the form (rl + ware) [t ＋ 7/02 
— 1 (rt + y”) + Al tut) = O. Now +o 1 J 
= Ois tho equation to a system of circles, and 
(a? + yA — nl ( + /) + 4% = O is the 
equation to a system of lemniscates. As we pro- 
ceed up this lined = / = 10 we find that both the 
circles andthe lemniscates are generally incompletely 
formed; but whenu = lor r = /= 10 both are 
complete as at Fig. 7, aud wo have the seeming 
paradox of a pomt describing a circle and passing 
twice through the centre before the circle is com- 
completed. Again, when x = 2 orr = 2/ = 20 we 
have another singular result, for then the equation 
to the lemniscur, in 2, / co- -ordinates becomes ast 
reduction / + (r- D? — P) (/ ＋ we YF — 
= O, the equations to two circles, so that at this 
point three circles are described, as at Fig. 8, the 
outer one having a radius = 2/ and the radii of the 
other two being each equal to /. 

As the branches of the lemniscus alone pass 
through the centre—in the modifications that the 
curves undergo from the perfect circle and the per- 
fect lomniscus—these branches alone can parti- 
ally become straight lines. A very simple 
case occurs when we suppose the angle 9 to 
become equal to O, for then both branches 
coincide with the common tangent, and conse- 
gee with each other. Thus: putting o = O in 

uation for the tangent, we have the condi- 
tion d. = P . Now, in dr co-ordinates this is 
the e 18 5 to a circle of radius 7. It is repre- 
sented on the chart by the quadrantal arc A H B, 
the centre ne at the origin of the same co- -ordi- 


nates. The points of this quadrant give all the 
curves of the link motion that have their branches 
coincident when parallel to the axis of r. I have 
examined the points of this arc A HB, and the 
curves are all of the form given at Fig. 9. At 
points on each side of the line, however, there is an 
immediate variation in form: thus: for; = 8. 6. 

d = 8'6, we have tlie curve Fig. 10, which is above 
thearc A H B and concave to the axis ; but when 
r = 6,d = 7, we havethe curve Fig. 11, which is 
below the arc A H B, and convex to the axis. 

Although at the points of this are the branches of 
the curves have an intimate contact with their 
tangents, and for short distances might be con- 
sidered as straight lines; yet there would be a 
great practical difficulty in adjusting the links and 
the distances of the centres so as to exactly fulfil 
the required condition. For, if there was the least 
deviation on the one side or the other, the contact 
of the tabgent and the curve would be an ordinary 
contact. It is uot, therefore, in this part of the 
chart that the useful curves are to be found. 

The zone, to which I have before referred, lies 
above the curve line A E, and the points below this 
line are places of curves, ull of which are convex to 
the axis. 

The line A Eis an equilateral hyperbola, its equ- 
tion iu d, 7, co-ordinates is d* = + l. For points 
on this line—like those for the points on the cir- 
cular arc A H B—the curves have a close contact 


with their tangents, and for points above this hne, 
the length of contact gradually increases until a 
certain limit is reached, which is marked in the 
chart by the curve line AG, which is another 
EA For every point in the zone between 
these two hyperbolas we can compute the length 


72 2 — 7471 
of contact from the equation p* = } 5 £ 


where p is the common radius vector of the tangent 
and the curve. This equation will apply to all the 
curves till a limit has been reached, when the curves 
begin to be concave to the axis. I have found the 
hyperbola AG, whose equation is d? = Bat, 

to be a safe approach to this boundary. Points 
may, however, be taken slightly over this line AG 
at which the formula given “above would be avail- 
able; but at a very little distance beyond, we come 
upon the curves that are concave to the axis. Even 
in these curves there is still a considerable length of 
contact of the curves with their tangents 5 but the 
equation for the length of coutact w ill no longer be 
applicable. 

For points on the hyperbola AG, the actual 
length of coincidence of the curves with their tan- 
gents may be found from the equation p* = Et, 
They have all forms resembling Fig. 12, more or 
less elongated. . 

The equation p? = A 5 ) 
tained from the equation to the curve referred to 
polar co-ordiuntes and 4, by supposing @ to be 
equal to 4, in w hich e ase the curve will coincide 
with the tangent for ail variations of d. If within 
the zone we make d to vary with small increments, 
the variations of p are very considerable. For ex- 
ample, if we take any horizoutal line, as r = 10, 
and mark where this line meets the curve A G, for 
this point d = 13-64 and the curve has with the 
tangent a leugth of contact 


has been ob- 


29 = 102 

For d = 13°8, 20 = S02 

„ d=l4, w= a6 
„ d = lt ld, 20 = 0 


As another example, take the horizontal line 
r= 109, which meets the hyperbola where d = 17°12, 
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and the length of contact in the curve for this 
point when 


d = 17°12 is 20 = 1533 
and for “/ = 17°5 29 = 12°22 

d= 1775 290 = 88 

d= 1503 2p = 0. 


The angle made with the axis O, O' by the 
branches of the curves on AG may be found from 
the equation sin. 6 = + 1175 
If, in the equation p? = raw we sup- 


p to become zero, we have the two equations 

t> P+ , d? = i- 72. These, as before stated, 
pout out the hyperbola A E and the quadrantal arc 
These equations also show the geometrical pro- 
Tties of the position of the links when a curve is 
escribed whose place is at any point on these lines. 
For suppose the links are placed, as in Fig. 13, so 
that the middle point C of the middle link A B is 
situated on the line joining the fixed centres O10“. 
Then it is evident that if the angle CAO be a 


right angle, we have @ = A . But if AOC 
be a right angle, we have d? = 1 — . Again, if we 
suppose the angle ACO to be a right angle, we 
have the equation d! = r? — 15. This is the equa- 
tion to another equilateral hyperbola, and is the 
line BF on the chart: it passes through the midst 
of curves that are concave to the axis, which I 
have not yet examined. 

In the course of this investigation, I have found 


the following important apo of the links 
placed as in Fig. 13. In cases, the angle AOC 
= 90° — ọ Where ¢ is, as I have before defined, 
the angle which the branches of the curve makes 
with the line of centres. Hence, in the triangle 
AOC, we have the relation d? + 2rd sin. 9 
+r PF, 

If in this equation we give to p any special 


, G.A. 


B 


value, we have the condition between d, J, andr 
for the places of all the curves whose branches are 
inclined to the axis at the given angle. 

Thus, suppose we wish to know tho situation of 
all curves whose tranches are at right angles to 
each other, in this case p = 40°, and we have the 
two equations— 

1 ＋ dr VL = 
and 
dq — d VZ = . 

These are the equations in dr co-ordinates to 
two equal ellipses, the major axis of the one coin- 
ciding in direction with the minor axis of the other, 
the semi-axes are respectively 18°477 and 77655. 

They are represented on the chart by the 
two ares AM Band ANB. Every point on these 


two elliptic arcs is the place of a curve, having its 
branches at right angles to one another. 

In the same manner we can place upon the chart 
elliptical ares showing the places of curves, having 
their branches inclined to the axis at any other 
given angle. Thus, for 60°, the equations to the 
two ellipses are 


@+drJ/Z4rt=a kh 
and 
l — dr yj H= H 


Their semi-axes are 27°32 and 7:52. Only one of 
these ellipses is represented on the chart, by the 
arc ALL; the other would have to be drawn be- 
tween the straight line A B and the elliptic are 
ANB. 

Similarly, curves whose branches make an angle 
of 30° with the axis, would be found on the two 
ellipses, whose equations are— 

dt ＋ drt? =l 
and 
@-—-dr+r=f 


and whose semi-axes ure 14°142 and 8:1637. These 
a, 
0 7 
0 ATO 


and other lines, showing special properties of the 
curves on them, have not been laid down upon the 
chart, to avoid the confusion that would ariso in 
their explanation. 

I may, however, mention here that the rela- 


tion— 
d = IA) 


is the equation to a parabola whose latus rectum 
= /, and whose vertex is situated at a distance ! 
below the zero of the chart on the vertical line 
passing through that point. A portion of this 
parabola passes through the zone before mentioned, 
cntering it at the point a, whose co-ordinates are 


ELL C. is 


GQ 
o' 0 


r = 10, d = 14°14, and passing out of the zone near 
the point c, where r = 14, d = 15492. 

The curves to which I have referred in the table 
given at p. 207, taken between r = 10 andr = 14, 
all lie within the zone. 

The relation d? = 7 (Z + r) has reference to the 
position of the links when there is this geometrical 
property. Suppose the links are drawn out so as 
to have the position at Fig. 14; then if the angle 
AOO' be a right angle, all curves that can be 
described with links, and the distance OO’ having 
a 70 5 have their places on the parabola 

= ). 

If, however, the angle O AO’ be a right angle, 
then all the curves that can be described with such 
a relation, between the links and the distance of 
the centres, will have their places on the hyperbola 
whose equation is— 


Pah tir +2 


This line also passes obliquely through the zone. 
Milverton. 


JERKS IN RAILWAY TRAINS. 


20878. Tit question originally put by S. J.“ 
may have had a satisfactory reply from Nr. 
Stretton, in Nun. Dor. 's“ opinion,; but as ques- 
tions of the sort are committed to print by the 
favour of our editor, it is evident the answers are 
not meant for the querists alone, but for all who 
like to read. That the answer was not satisfacto 
all round, is evident from the objections hich 
Mr. Brown and myself raised, and surcly we have 
the right to express onr opinion without being 
abused by a qua incog. 

Nun. Dor.” now claims to be perfectly familiar 
with the “elementary facts retuiled by Mr. Brown 


and myself.“ Towhat facts does he refer? Does 
he admit that the mechanical effects we pointed at 
dy obtain. Lf so, why all this fuss? Again, what 
does he mean by saying I repeat that the jerk to 
which S. J.“ refers will bo felt while the pas- 
senger is sitting.” Well, who ever said otherwise? 
He may repeat this a thousand and one times; but 
what hus that to do with the matter in dispute? 
Afterwards he admits it will be less felt when sit- 
ting than when standing. This is just what I said 
at first, and to which * Nun. Dor.” objected, and 
it is plain, to anyone open to reason, that the safest 
course—that is sufest from the msks alluded to by 
“S. J.“ of being thrown on the platform—is to 
keep sitting till after the jerk. really admire 
Nun. Dor.’s’’ way of getting out of the hole Mr. 
Brown put him in, in his last communication. 
No. 3. Nun. Dor.” is not to be stopped in that 
way—he jumps over it. Tram-cars,’’ says he, 
“aro out of the question.’’ This is short and sweet. 
Nay “Nun. Dor.,’’ not so fast: tram-cars are 
literally in the question. If you will refer to 
„S8. J. 's“ original query, you will find this state- 
ment: ‘The jerk above mentioned may be felt 
sometimes in a trum-car.’’ 

“Nun. Dor.” says Mr. Brown misunderstood 
what he said about the buffer-springs, and I can 
ouly guess the error is his, for he leads us to infer 
he meant the draw-bar springs. He is all over the 
shop; anywhere to get out of the way. 

I expected, when I saw ‘‘ Meteor’s diagram, 
that we were to have an interesting demonstration 
of two different causes producing exactly the same 
effects; but after carefully voting that the angle 
AO Al ought not to be so large, the thing dropped. 

What is the use of the diagram? To prove I was 
wrong in saying a passenger ought to keep his seat 
till the train stopped (a fact which any sensible 

erson will allow) he presses his head against a rail. 

Vho told him to do so? I'm sure I didn’t, and I 
may say, with certain heads soft ones the ex- 
periment might be dangerous. Again, I did noć 
say it was the inertia of the passenger which 
caused the jerk. ‘‘ Mcteor’’? can read: let him 
return to letter 20718. 

We are fuvoured with experiments Nos. 1, 2, 3, 
and 4, and witha proinise of No. 5. To what do 
they tend? What do they prove? There is no 
doubt but that much water could be spilt in that 
way, and much ink afterwards, in recording the 
experiment, but what for? 

wausea. A. B. Molison. 


[20879.]—Sosre of our correspondents appear to 
be a little confused as to the jerk of the train that 
was the subject of the original letter, aud the 
matter may perhaps be made clear if Í state my 
own experience. I was, and had been for man 
years, a scason-ticket holder on the South- Western 
Joop line from Waterloo, Of late, since the intro- 
duction of more powerful engines, the trains had 
been jerked about in a most unpleasant manner ; 
and the passengers had adopted the habit of wait- 
ing for the back jerk” 1 leaving the car- 
riage ; this back jerk ’’ was a very common re- 
currence, and passengers had become accustomed 
to it. On one occasion, the carriage had passed the 
booking-oftice of the stopping station; I waited 
for the ‘* back jerk,” and, after this had passed 
opened the door and stepped out, when I was rolled 
over and over towards the engine, my nght arm 
broken short off above the elbow, and 1 sustained 
other minor injumes. On making inquiries after- 
wards, I found that one or two of my acquaintances 
had been thrown down in the same way, and several 
others had had narrow escapes. Therailway manager 
said I ‘‘left the train whilst it was in motion,“ 
which was literally true, though there had been an 
invitation to alight. Can any reader explain the 
jerk from which I suffered? Of course, the great 
severity of the injury was owing to the circum- 
stance that the jerk happened tocatch me just at 
the most effective moment. H. B. 1. 8. 


THE VOSS MACHINE. 


20880.] As many amateurs will now probably 
construct the Voss induction machine, it may 
be of service to them to know that it is not neces- 
sary that the fixed back-plate should be in one 
piece; the machine will act equally well with this 
plate in two pieces, so long as the division is be- 
tween the two paper shields. About a year ago, a 
„Voss“ machine was commenced by H. Yeates, 
and finished by Cumine, the rotatory late of which 
was 24in. in diameter. The effects produced by this 
machine, as stated to me by Cumine, exceeded 
those obtained from the multiple plate Holtz 
machine lately described in tho E. M.” When 
using vacuum tubes with the Voss“ machine, it 
is desirable that the discharge passing between the 
outer coatings of the two niall Ceyden jars should 
be used, as this plan gives the most brilliant results 
for nearly all purposes, whilst in medical applica- 
tions the strength of the discharge can be regulated 
with exactness. Permit me to thank Mr. Franks 
for a letter inclosing a piece of the metal-faced 
paper he had used in some experiments. I have 
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been unable to write to Mr. Franks, as he did not 
give his address. H. B. T. 8. 


PHOTOGRAPHIC LENSES. 


[20881.]-—WE have had from time to timo a 
great deal of valuable information as to the con- 
struction of lenses for telescopes and microscopes, 
but scarcely anything as to the construction of 
photographic lenses. Now that the dry-plate pro- 
cess is so successful, I thiuk that information as to 
the best lenses for photography would be of in- 
terest to a large number of readers, and the excel- 
lent results given by the cheap and simple appa- 
ratus advertised by Mr. Lancaster in the * E. M.” 
lead me to think that the construction of photo- 
graphic lenses is not beyond the skill of many 
amateurs if the proper formul» were made known 
to them. H. B. T. S. 


DRINKS. 


[20882.]—NuMBER 924 of the ENOLTISsIH ME- 
CHANIC seems to show a widespread desire to know 
more on the subject of drinks and substitutes for 
alcoholic beverages. Dr. Edmunds has given a 
good idea of the subject, and I can only supple- 
ment it. 

Water is not believed to be a food in the 
ordinary sense of the word—that is, physiologists 
do not. believe that it is broken up in the system. 
We believe that it is simply a solvent, and that it 
is cast out of the system chemically the same as it 
went in. Its use is to dissolve substances and so 
allow them to be taken into the blood, aud by this 
power of solution it also carries waste products 
out of the body. Our body consists of about 75 
per cent. of water, aud it enters into all our food; 
thus the cucumber and melon contain about 95 per 
cent. of water, whilst the pea contains only 6 or 
7 per cent. Fruits contain a large percentage of 
water, and so do roots, whilst nuts and grain do 
not contain a great deal. The very air we breathe 
contains a variable quantity of water; in summer, 
the air being hotter requires more water to saturate 
it, heuce we are more thirsty in summer than in 
winter, since the body then exhales morc fluid. In 
winter the air, bemg colder, is moro nearly 
saturated; hence we do not lose so much by our 
breath, and so retaining more in the system we 
require less drink; the skin also docs not perspire 
80 freely in cold weather. In some cases the system 
even absorbs moisture trom the air, as seen in some 
persons gaining weight in the interval between 
meals. 

Thirst is a sensation of dryness, referred to the 
back of the throat: it is really the system calling 
for fluid. The experiment has been made of 
cutting the gullet of an animal, kept without 
liquid for a long time, and inserting a piece of pipe 
in the gullet, so that when the animal drank all 
the fluid ran out of the pipe instead of going into 
the stomach. The result of this experiment was 
that the animal drank and drank aud never got 
satisfied. The fluid did not enter the system, and 
so could not quench the thirst. But when it was 
allowed to enter the stomach, the poor auimal was 
soon satisfied. Thirst may bo produced by the 
heat of the weather, the scarcity of water, or by 
the food and condiments we take. ‘Thus salt, 
sugar, pepper, spices, mustard, and alcohol all give 
rise to thirst. Persons fond of highly-salted or 
seasoned dishes are more liable to it than persons 
who take plain dishes. Tobacco smokers are more 
liable to thirst than those who abstain from it. 
Eaters of animal food, in the same way, are more 
thirsty souls than vegctarians, since flesh is broken 
up into uric acid, urea, and other compounds re- 
quiring open. Wine, beer, or spirit drinkers 
are more thirsty than abstainers, since the alcohol 
in these beverages increases perspiration from the 
skin, and an increased renal flow. 

A man can live from three to six days without 
food or drink, but if plenty of water be allowed, 
he may survive up to fourteen daysor more. In 
cases of shipwreck at sea, immersing the body in 
sea-water, once or twice a day, helps to mitigatethirst, 
for we are of opinion that some water is absorbed. 
But to drink sca-water under such conditions 
means death. The best thiug to quench thirst is 
water, the purer the better, and all our drinks are 
chiefly water, coloured, flavoured, or adulterated. 
If it be adulterated with much salt, sugar, or 
alcohol, then we are nearly as thirsty as before, 
since these fluids cuter the blood just as they are, 
and instead of allowing waste matters to be removed 
they only increase them. In fevers we have great 
thirst ; there is increased heat, which means a waste 
of tissue and a crying out of the system for water 
to carry off the waste products. Hence, in all cases 
of fever, be it small-pox, scarlet fever, measles, or 
any other feverish state, we cannot err in allowing 
the patient cold or acidulated water at regular in- 
tervals. Fluids are harmful at meal times, as they 
dilute the gastric juice and retard digestion. 
Drinks may be divided into—l, thirst-quenchers ; 
2, eis stimulants; 3, nervine stimulants; 4, 
food stuffs ; and 5, irritants. 

Lhirst-quenchers,—These are the pure waters, as 


distilled-water, rain-water, spring- and river- 
waters, if they do not contain much saline matter. 
Distilled-water is best, since it contains no salts at 
all, and being perfectly pure, it has more power of 
dissolving any waste products the system may want 
to get rid of. It tastes insipid at first; but use 
makes it agreeable, and then ordinary water tastes 
saltish. Salutaris-water is said to be distilled- 
water charged with carbonic acid gas. After these 
come the acrated-waters, as soda, potash, and 
gazogene waters. Then come the fluvoured and 
coloured drinks, such as aqueous solutions of the 
syrups. ‘These syrups are lemon, nectar, pineapple, 
raspberry, strawberry, vanilla, sarsaparilla, orgeat, 
cherry, ginger, apricot, orange, currant, and other 
syrups. We may also include here euu sucrée, oat- 
meal and water, toast-water, rice, and barley- 
water. Frank Wright's non-alcoholic wines can 
be taken neat, or mixed with water; they are not 
thirst-quenchers unless mixed with water. The 
summer light beers, such as pop, ginger-ale. 
treacle-beer, hop-beer, e and other herb 
beers contain a small percentage of alcohol, about 
two or three per cent. With the exception of the 
waters, all these contain a little nourishment, 
which is due to the sugar they contain. Extracts 
of malt or maltine may be included here, so long as 
they are mixed with water. 

General Stunulants.—These are the many hot 
drinks, sucb as hot-water, or the fruit syrups mixed 
with hot water, and the hot water in tea, coffee, 
cocoa, and the substitutes for these. Hot water is 
a very good general stimulant, and in cases of feel- 
ing faint or tatigued, gives more real relief than a 
glass of hot braudy or whisky-and-water. This 
reminds me that in heartburn, a glass of hot or 
cold water quickly gives relief. In fact, the 
action of brandy and water in this complaint is due 
to the water alone, as brandy will often produce it. 
We have many substitutes for tea not generally 
known: these are mint, sage, thyme, and mar- 
joram teas, made from an infusion of thesc herbs. 
As a substitute for coffee, we have radical cecfiee— 
i.c., Wheat roasted and ground, maize coffee, bean 
and pea coffee. To make these you roast, grind, 
and infuse the various grains, and so make a palat- 
able drink. The great advantages of these substi- 
tutes are that they contain no theine, theo-bromine, 
or caffeine wherewith to ruin our nervous systems. 
We can take them as often as we like, and just 
pace retiring to bed, and are not kept awake by 

em. 

Nervine Stonulants.—These are tea, coffee, cocoa 
or chocolate, and Liebig's extract. 

Zea is the worst, and is said to be the cause of 
much mischief ; its active principle is called theine. 
If theine be injected under the skin of a frog, it 
paralyses its hind legs. To a person unused to it, 
it causes general trembling, loss of power over legs, 
and gencral wakefulness. In China, where tea is 
very much drunk, a vomiting of blood is said to be 
common, and is due to this habit. Tea often gives 
to its votaries a withered, dried up, leathery 
appearance. Tea and meat ought not to be taken 
at the same meal, as the tannin of tho tea is 
said to form leather with the gelatin of meat. 
If tea be taken, it ought to be very weak. The only 
nourishment tea contains is the milk aud sugar in 
it. The Russian way of drinking tea is very 
pleasant: a piece of lemon is put in the cup, and 
then tea is poured on it; it can be taken with or 
without sugat. i 

Coffee.—This also contains an active principle 
called caffeine, which is a nervine stimulant, but 
mulder than theine. Many people take it to keep 
them awuke: let me warn them of tuking it or tea 
for such a purpose, since we are goading on the 
system to work when we should be at rest, and are 
using up our reserve of vital force. Strong black 
coffee gives rise toa griping pain in the stomach; 
hence, in France, where it is often taken, they 
drink a small glass of brandy after it, which 
paralyses the nerves, and so the pain is not felt. If 
coffee be mixed with chicory its flavour is improved, 
but the chicory is not good. In Germany, there 
are chicory-caters who are subject to peculiar and 
special diseases. 

Cocoa or Chocolate, - These are the mildest of the 
nervine stimulants; their active principle is called 
theo-bromine. They are very nice and pleasant 
drinks, aud may be taken with advantage instead 
of tea or coffee. The best brand I know is Van 
Houten’s. 

Liebig’s Extract.—This is not a food, as a great 
many believe, and does not nourish. It is a stimu- 
lant only, depending for its properties ou osmazone, 
syntonin, and other extractives. 

Food Stufe. — The food drinks are milk, butter- 
milk, and whey. They help to quench thirst, and 
also are nutritive, but one likes nourishment solid; 
they come in most useful in sickness or debility. 

drritants.—The irritants are beer, porter, wine, 
T: and liqueurs; they depend on alcohol for 
their irritating properties. They all exert a baneful 
influence cn the system, inflaming the stomach, 
increasing the heart’saction unnecessarily, and help 
to retain waste products in the system. Hence 
drinkers are more liable to gout, rheumatism, 
calculus, apoplexy, &c., than are teetotalers. In 


moderate doses they give rise to a feeling of 
warmth and of strength. The warmth is due to the 
blood being sent to the surface of the body, whilst 
the interna ts are cooled. The strength is due 
to increased heart’s action, but is not real, as shown 
by experiment. To a fatigued person, alcoholic 
drink means ruin; it is like spurring a jaded horse— 
he goes faster, but life is shortened. For hard, 
mental, or bodily work, those get on best who leave 
them alone. Alcohol acts as an anmsthetic, 
paralysing the speech and voluntary motion, as 
scen in the thickened speech and staggering gait. 
In large doses they give rise to delirium and death. 
Allow me to conclude by stating that the wine of the 
ancient physicians wus in reality a fruit syrup. 
They evaporated their wines, for medical purposes, 
until they formed a treacly mass, and kept these. 
When it was wanted it was mixed with water, and 
given tothe patient as a cooling drink. 
T. R. Allinson, L. R. C. P., &c. 
2, Kingsland-road, E., Dec. 16. 


MINNESOTA AND THE NORTH-WEST. 


(20883.]—ANOTHER batch of letters lie before me 
inquiring as to the opportunities offered the writers 
in the North-west. The letter I wrote a fortnight 
ago will sufficiently answer many of them. To the 
clerk (R. H.“, of Shrewsbury), with a liking for 
mechanics: get a good practical knowledgo of 
mechanics before coming out. To his friend, 17 
years of age, who has a theorctical knowledge of 
farming, I would say that if he comes alone he will 
find it hard struggling. He might get work ona 
farm at 20 dollars a month and board and lodging, 
and the experience would be valuable to him, if he 
was not what is called out here a“ tenderfoot.““ 
But there are so many young Englishmen whose 
education and bringing up render them unfit for 
compctition in rough work with the Swedes and 
Norwegians that are here. To those about to emi- 
grate, who think life in Minnesota is easy, that 
money is easily carned by anybody, and that young 
men with dainty hands and mauners can become 
rich in a hurry, my advice is—Don’t. If “R. H.” 
really means to rough it,“ and take all that the 
words imply, he will not make a mistake in coming 
here. Thousands have roughed it, aud have done 
well at the business. 

To T. J. S.” and all other carpenters and 
cabinet-makers, I would say that handy men and 
good workers can get plenty of work. With such 
a trade at your fingcrs’ ends don’t think for a 
moment of going into farming. Stick to your 
last. The demand for carpenters in this city, 
beginning with next March or April, will be far 
greater than the supply at anywhere from 10s. to 
128. a day. First-rate men can earn more. Your 
father, aged 69, is a shoemaker. There is abundance 
of work out here for such men, but I should never 
advise you to bring a man of that age out. 
Remember that the ways of the people are so 
cutirely different to what they are in England, and 
it is a serious matter tearing an old man from his 
country. Under certain conditions it might answer. 
You must judge for yourself. I merely state that 
there is plenty of work for you and your father if 
you are good workers. In regard to your brother, 
there is plenty of work for teachers, but the supply 
is great also. A school teacher from abroad cau 
scarcely expect to get work easily unless he or she 
has some special qualification. Yes, land is to be 
obtained on easy payments in Dakota and this 
State too. The new lund is mostly prairie. Material 
for house large enough to accommodate six people 
would probably cost, at a low estimate, £100. 
This does not include furniture. The climate is 
exceedingly healthy for everybody—young and old 
—especially for people with a consumptive tendency. 
There is plenty of work for good dressmakers. 
Best time to come, spring. Bring all the clothes 
you can and your mechanics’ tools, which are 
admitted free of duty, I believe. 

„W. B.,“ of Dunscar, will have found answers 
to his queries in my previous letter. The only 
question I should have in his case would be whether 
he is not too advanced in life to make such a 
change. It is a great change—one which a young 
man with any taste for adventure relishes; but 
with those who have passed the meridian of life it 
may bo different. 

To E. C.,“ a jeweller, I would say that there 
is a great deal of competition in his business here. 
Yes, the American watches are in greater demand 
than the Swiss. The latter are dearer than the 
American, after the duty 1s pate and their quality 
is no better. Waltham and Elgin watches hold 
the market. No, indeed; French clocks and Bir- 
mingham jewellery cannot be protitably imported. 
There is a trade here for some fancy foreign clocks, 
but it is small, and the business cannot be profitably 
carried on unless you know the market. There 
might be a chance for you to do something in 
establishing a business here. Really, I cannot 
say. It depends on yourself. Certainly this ts 
a wonderful place for Pre Everybody wears 
it, and profits are large. Costs of the journey for 
two need not be more than £45—from Liverpool 
to Minneapolis. Lou can spend a day or two in 
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New York and Chicago out of this if you are 
careful. 

I think, Mr. Editor, this is the last time I shall 
need to trespass on pee space in this matter of 
the North-west—at least, for the present. 

R. M. Tuttle. 

P.O. box 206, Minneapolis, Minn., U.S.A., 

Nov. 27, 1552. 
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INDICATOR DIAGRAMS. 


[20$$4.]-—MaxY correspondents have sought 
through the medium of the ENGLISH MECHANIC for 
information respecting the fault, or faults, existing 
in their steam-engines, at the same time forwarding 
diagrams. Therefore it may not be out of place to 
offer a few remarks upou the indicator and its 
diagrams that may be of use to those desiring such 
information. It is not worth while to waste valu- 
able space in describing Richards’ indicator, but a 
few hints upon fixing and driving it may not be amiss. 
When attaching the indicator to a horizontal 
engine it is preferable to have the two holes drilled 
in the top of the cylinder; but in such cases that 
have a jacket surrounding the cylinder, or have the 
steam-chest upon the top, it is best to have the 
holes in the sides, as near the top as possible, taking 
care that their position is such that they are not 
covered by the piston at each end of the stroke. In 
pipe-conuections elbows and tees should never be 
used, nor should the size of the pipe be less than jin. 
It is also advisable that the connections are not too 
near the steam-port, aud it is necessary that they 
must be perfectly rigid. When indicating a beam- 
engine it is usual to tie the cord upon the radius- 
bar in such a position that the stroke of the engine 
is reduced to the smaller stroke necessary for the 
diagram. But the apparatus for driving the indi- 
cator, when applicd to the horizontal engine, is far 
more complicated, as, in the first place, a wooden 
radius-bar is required, which may be suspended 
from the roofing, where that is convenient; but 
I prefer an A frame, as shown in Fig. I, 


FIG,ztl, 


made of flat iron, about 2 x tin., having the fect 
turned up and drilled so as to fit upon the bolts or 
studs holding the guide down. When it is desired 
to have this in aceutral position between the guides, 
two pieces of flat iron may go across and the frame 
be bolted upon them. Between the two upper ends 
a piece of hard wood should be bolted as shown, to 
which the radius bar R may be attached by means 
of a stout coach screw, the bar being bushed to pre- 
vent wear. The bar R must be stiff, so as not to 
spring or buckle while in motion, and may be fitted 
with a sheet-iron fork at the lower end to embrace 
any convenient part of the cross-head, and its point 
of suspension must be perpendicular to the centre of 
the stroke of the engine. A point must now be 
found upon the radius bar to attach the cord, so 
that the indicator card traverses 4 or 4lin. This 
found, a grooved pulley must be fixed centrally 
between the two indicator cocks, and at the same 
height as the point of attachment on the radius bar. 
This will serve for both ends, and when done with, 
the frame, radius bar, and pulley may be stowed 
away till required again, aud do not, when once 
made, take much trouble to fix. 

Fig. 2 represents the normal indicator diagram, 
which all diagrams taken from condensing engincs 
should resemble, save where the point of cut-off 
differs. Should the pencil, however, describe the 
steam-line AB in the direction of the dotted line 
ab, it shows that the steam is late in its action, aud 
that the engine has Leen carried over the centre by 
the momentum previously imparted tothe flywheel. 
In other words, it is requisite that more lead be given 
to the slide-valve, or advancing the eccentric 
upon the shaft. The opposite defect is shown 
upon the carl whee the line is drawn in the 


direction c d. Having ascertained the point of 


same ratio in both diagrams to the length of the 


LINE OF NO PRESSURE 


stroke: then, if BC be too long, proportionately to 
AD, the slide-valve should be adjusted by the 
nuts, so that the rod is lengthened, and rice versa 
if BC be too short. When the line BC slopes in 
the direction of Be, it indicates wire-drawing from 
contracted passages, either ports or pipes. Fig. 3 
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represents a diagram taken from the front side of 
a horizontal condensing engine, I18in, cylinder, 
26in. stroke, and 50 revolutions per minute. The 
defect in the exhaust and bad vacuum is easily 
seen, and a new valve was put in, cutting- off at 
half-stroke. This, of course, reduced the terminal 
pressure, and, as the dotted line shows, from a 
subsequent diagram, allowed the exhaust passage 
and pipe to curry the exhaust to the condenser 
easily, and to the considerable improvement of the 
vacuum. The diagrams in Fig. 4 were taken from 
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a horizoutal condensing engine, 20in. diamctor of 
cylinder, 2!ft. stroke, and running 55 revolutions 
per minute. This exhibits somewhat of the 
faults of Fig. 3, save that the separate expansion- 
valve cuts off at half-stroke. But this engine had 
a long and tortuous exhaust-pipe, with five bends 
in it, and an ordinary jet condenser, the cubic 
contents of which was ‘570 x the capacity of the 
cylinder. Also the covers were jacketed, and the 
ports arranged so that they could be filled with 
fresh steam at every stroke. The remedy 
was, of course, a larger condenser, more direct 
exhaust, and the jackets disconnected. Care 
should be taken at all times to exclude water 
from the cylinder of the engine, not so much 
from the fact that it distorts the diagram, but it is 
wasteful and injurious to the engine; many total 
wrecks are to be attributed to no other cause. 
When indicating with water in the cylinder, the 
line BC, Fig. 2, is lower, and the exhaust line 
A D shows considerably more back-pressure. This 
results from ‘the fact that the water lowers the 
temperature of the entering steam, thus affecting 
its pressure, and becoming heated, and rapidly 
evaporating under the diminishing pressure within 
the cylinder, adds to the quantity to be exhausted, 
and consequcutly increases the back-pressure. A 
similar defect is' apparent when the piston is leaky ; 
but as that cau be tested by means of the indicator 
cocks from time to time, it ought not to require a 
diagram to show it. Let the crank be just past 
the centre on either side, let the engine be loaded, 
aud turn on enough steam to show pressure, but 
not to move the engine. If, now, the cock furthest 
from the piston be turned on, aud it blows steam, 
there is enough to justify the removal of the cover. 
When that is off, move the engine round till the 
crank has turned the centre farthest from the 
broken joint. Load the engine, and tum on a 
little stein. If the pitou is kaky, you wul see 


where ; and if it be the valve face, the steam will 


cut-off, it should be noticed whether it bears the | issue from the port. The diagram shown, Fig. 5, 


is a copy of ono taken from a non-coudensing hori- 


zontal engine, 16in. diameter, 2ft. stroke, and 50 
revolutions. The loop and subsequent rise of 
pressure during exhaust were caused from the fact 
that the exhaust-pipe terminated in a series of 
stacks of lin. „ used as a dryer, and was 
evidently a great hindrance to the engine. The 
apparent wire-drawing in this case was cuused bya 
steam-pipe leading out of the engine-pipe to a 
donkey-engine, used for feeding the boiler. It is 
evident that if a  feed-pump of sufficient 
capacity were connected by means of an 
eccentric aud rod to the cruk-shaft of 
the engine, and the steam formerly used to drive 
the donkey-pump be applied tAroryh another pipe 
to the dryer, the result would be considerable 
economy in working compared with that shown by 
the dingram. I remember taking a card from a 
large engine, one side of which showed a late ad- 
mission, or no lead; observation showed that the 
eccentric was in the right position, and the corre- 
sponding diagram wasallthat could bedesired. Now, 
to have altered the length of the rod and equalised 
the lead, then advanced the eccentric until the lead 
was correct, would have been the remedy, had it not 
been for a mark made upon the crank-shaft oppo- 
site the eccentric at a time when a good card trom 
each end was obtained. The valves were of an 
improved style of balanced slides, that are seldom 
met with, very simple, and proving themselves the 
best I ever saw; they had a rod connecting them, 
with an ordinary taper key driven into a slot to 
tighten the rod and valve together. This had be- 
come loose, and cach time jumped up until stopped 
by the steam-chest cover, thus making the valve 
late in action both ways, while, of course, the 
other end was undisturbed. 

A good round corner at A, Fig. 2, shows a fair 
amount of cushioniag; but should this commence 
to rise at c, it shows that there is too much lap on 
the exhaust sides of the slide-valve, closing the 
exhaust too soon. A fair amount of cushioning is 
necessary for an engine to run noiseleasly, and to 
prevent undue strains ; but it sometimes causes the 
very evils that it is designed to remedy, especially 
in cases Where the engine is a long distance irom 
the boilers, and the pipe is not well lagged with 
non-conducting material, resulting in the admission 
of water into the cylinder, which does not, like 
steam, obey Marriotte's law, therefore, offers a 
solid, and often serious obstruction. Sometimes the 
drain-cocks are opened a little way, which cer- 
tainly relieves the strain and removes the noise, 
but increases the back-pressure by the admission 
of nir—a considerable loss in a large condensing 
engine. Relief valves are sometimes added, keep- 
ing the existing drain-cocks for starting and 1 5 
ping. The only objection to these valves is the 
noise they mako in closing, making a stranger look 
about for a loose key or pin, and giving one a 
general idea of something being wrong. 

Some engineers keep the exhaust open till quite 
close to the end of the stroke, and make the lead 
early enough to bring the piston to rest; this is 
evidently a waste—to use fresh steam, and let that 
which has done its work go free. This system is 
done by grooving the edge of the valve, so as to 
allow of a gradual admission of steam. This is 
shown in a diagram by the shght angular rise from 
a rather sharp corner of the line A B, Fig. 3. 
Fred. Walker. 


A NEW STOP-COCE. 


20885. Arrow me to lay before your readers a 
great novelty in the construction of steam, and 
other stop-cocks, which, I think, will prove a very 
useful and effectual improvement in what, at first 
sight, looks like the old-fashioned form of stop- 
cock. 

It occured to Mr. Dove, the inventor, that the 
ordinary cross-head of a steam-enyine ofiered a 
suitable pattern for a stop-cock with ustendy actioa 
and long bearing surfaces, and he has carried the 
idea into practice in a manner well deserving of 
notice. 

The plug is hollow, longitudinally, and has three 
ports in it, two on one side, and ono middle one 
on the other. The two outer ports open to similar 
ports iu the “ cross-head ” portion of the coek, 
uud into tucse ports tue flow takes place, the twou 


Dec. 29, 1882. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 927. 


387 


currents meeting at, and flowing out of the cen- 
tral port. 

By this arrangement, there are very long contact 
surfaces of metal and metal, which prevents leak- 
age, and the angle of rotation, instead of bein 
90°, may be made 180°; and this fact, couplec 
with another important feature, that the whole 
is equally expanded, when used, with hot water or 
steam, commends it to my mind as ove of the best 
forms ever produced, while its price is far below 
that of screw valve cocks, although equally 
reliable, and more speedy in action; taking but a 
second to shut off steam. 

Isend you a diagram of its application to the 


TI ETN 


bell of a steam trap, which almost explains itself.; 
The bell becomes lowered by the condensation of 
the stcam inside it: this eee the tap, and lets out 
water (if any). When the water ee escaped a 


whiff of steam lifts the bell and shuts off the further 
exit of steam. Its action is very prompt and 
efficient. 

The other diagram shows the general form of ta 
used with the steam trap, but it is manufactured 
for all Fe aa by Mesers. John French and Co., 
of 71, Commercial-street, London. 

Thomas Moy. 


GRINDING AND POLISHING GLASS 
SPECULA. 


[20886.]—-I worrn first express my sincere 
thanks to L. L. L.,“ (20753), W. S. Scott (20807), 
and to others who have communicated with me 
28 0 in answer to my last letter, whose infor- 
mation I hope to weave into my future letters, 80 
that as much as possible may be given to our 
readers; I would only now pass a few remarks 
on “L. L. L’s °“ and W. S. Scott's excellent 
letters, while I would still wait for others to add 
their mite, either through our columus or to me 
direct. 

Referring to specnlum metal, I may state by the 
way, that I have found common slate pencils 
cemented on to the tool and filed nearly half way 
into shape, then ground with a little emery to 
bring all up, then used alone (with water of course), 
to answer well as a bed of hones as it is called, for 
smoothing the speculum mets] previous to polish- 
ing. As to the speculum being thin enough to give 
to the shape of the polisher, this only shows 
me that the old workers had no real idea of the 
delicacy of the curve if it is to be true, and confirms 
me in the conviction that they did not make so 
good teleseones as we are apt to credit them with. 
Can any one tell us how many of ill the speculu that 


Herschel made he considered perfect? I think I 
have seen it stated somewhere that out of 400 that 
he made during his lifetime, he considered only one 
perfect, and that was a small one about 7in. diame- 
ter. I think the truth or otherwise of this would be 
interesting to know. Lord Rosse found that with 
his large 6in. thick speculum a se pressure 
with the hand on the back utterly spoiled its defini- 
tion. What if it had been thin enough to follow the 
tool, instead of the tool wearing it into shape! 

It is interesting to notice that the Rev. Edwards, 
a hundred years ago, found that the tool ought to 
be about +}, larger than the speculum, as I men- 
tioned in my last letter the late A. Ross and 
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Herschel also found. This is, of course, when the 
speculum is worked on the top of the tool. 

The elliptic tool „th more one way than the other, 
with the shorter diameter the same as the diameter 
of the speculum, would only be equivalent toa 
tool about neth larger than the speculum, which 
is about Herschel’s proportions. 

I think with “L. L. L. that the central hole 
mentioned by Edwards, applies to the tool for the 
small mirror (and perhaps to the large one) of the 
Gregorian or Cassegrain, aud not for the large 
mirror of the Newtonian. 

As to the testing then used, as given by 
“L. L. L.,“ it ouly shows how rough it was, and 
that any local defects could not be detected, and 
therefore a good mirror was a matter of accident. 
We are much indebted to the Foucault test for the 
modern improvement of the reflecting telescope, as 
it reveals and makes intolerable defects that could 
not even be seen before, except in a general want 
of good definition, which they could not trace to its 
sources, and therefore could not directly address 
themselves to the correction of. They had to act 
upon the hit or miss ” system of experimenting till 
they accidentally got it better. Again many thanks 
to L. L. L.” and W. S. Scott for their valuable 
notes of the old mode of working. 

We willnow proceed with our subject of figuring, 
and take up now the other position of the polisher, 
viz., on the top of the speculum, and in this posi- 
tion two modes of figuring are used. We will con- 
sider and dispose of local polishing first: this is 
specially used for large mirrors, and even for small 
ones by some amateurs. It consists, as most know, 
of using a series of polishers differing in size but 
all smaller than the speculum. These have to be 
used according .to the judgment of the amateur, as 
to how much the centre or a zone has to be sunk, and 
what part specially. Now as to this mode of 
figuring, I feel I cannot too strongly condemn it; 
because it is apt to lead to an error, that no 
testing can detect and distinguish from other 
causes of deficiency of definition, and which 
error nothing can remove but repolishing as a whole 
the entire surface. All this leaves us open to the 
hit or miss” style of experimenting till we get it 
better. Now, I know it for a fact that some 
amateurs have been trying for months to get good 
definition by this mode of figuring, and utterly fail 
—as well they might when we see what local 
polishing is apt to do to a mirror. I always pity 
the case of an amateur who writes to me, asking my 
advice, and telling me that he has got his mirror to 
show the shadows pretty correctly—much better, 
he is pleased to tell me, than they were six months 
ago; but that there is still remaining a little eleva- 
tion here (giving me a drawing of the shadows and 
face of the speculum), and a small falling-off there, 
and the edge isa little turned down—but not so 
much as it was, he is happy to tell me: so he thinks 
he is improving, and getting control over the tigure ; 
but it will not give such good definition as he could 


wish—not 80 good as a friend's of his who has a 
With or Calver’s mirror. Now, he cannot exactly 
see why ; for the shadows seem to come on pretty 
nearly the same as in his friend’s, and he has been 
very much perplexed with this fact: and would be 
very much obliged if I could help him by telling him 
where his fault lies. He is confident he has fol- 
lowed out the instructions, meagre though they 
were, for the uso of the local polishers as well as 
any one could. And then he has so sunk the centre 
that there is no outstanding spherical aberration 
when tested by zones on a stur or planet—and this 
is what most puzzles him, for he had always 
thought, and been taught, that what is called 
spherical aberration was the cause of bad definition, 
since there is no chromatic aberration possible from 
a mirror; and when he got, with much labour, the 
foci of the zoncs on a star or planet to be at the one 
place, he thought he should be all right; but after 
all his trouble, ho finds it is not so, and he is very 
much discouraged. Can I help him? Well, who 
could resist such an appeal? I must try to answer 
him ; but this necessitates an explanation of the fact 
that the so-called spherical aberration is not the 
only aberration the amateur has to contend with. 
Now, for the sake of distinguishing this so-called 
spherical aberration (for an ellipse has aberration) 
from the other aberration, which I shall have to ex- 
plain, wewill call the spherical aberration longitudinal 
aberration, because it is lengthways of the axis of 
the speculum; and the second aberration we will 
call lateral aberration, because it is sideways, or 
across the axis of the speculum, and this will ueel 
some explanation. It is illustrated in Fig. 1, where 


at exaggeration has to be used because the real 
eviation from a true figure is so small that, even 
with the Foucault’s test, or the zonal test, it may be 
utterly impossible to distinguish it from the effects of 
longitudinal aberration ; in fact, the definition may 
be utterly spoiled by an infinitesimal irregularity of 
surface hat no measurement could detect, and may 
be caused by half an hour’s local polishing, or 
figuring, asit is called. In the figure the plain line 
A B is the shape of the amateur's specu um; the 
dotted lino the true figure. It will be seen that 
there is a depression at C, and an elevation at D, on 
the opposite side. Now, the light from the sloping 
sides of the depression C, and the elevation D, 
would be reflected, not to the true focus E on the 
axis E F of the speculum, although upon the same 
lateral line G H, and therefore at the same dis- 
tauce from the apeculum, and would therefore need 
no alteration of the eyepiece; and so likowisa with 
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the rays I, J meeting at K. Now, the distance K L 
is the lateral aberration of the irregular curve 
the amateur has got by his months of local 
figuring; and it must be evident to all who 
think, how small an amount of local irregularity 
in the surface would cause that amount of lateral 
aberration that would destroy the definition of a 
line, say, when the image of that line is magnified 
with all its lateral aberration, by a high-power eye- 
piece, the 5 of the edge of a line would be 
more destroyed by an inconceivably small deviation 
from symmetry of figure causing lateral aberration 
than would be caused by many times more longi- 
tudinal aberration, Now in this latter aberration 
(supporing symmetry of figure), since the images are 
all in the line of vision, the images formed by the vari- 
ous zoues must be separated considerably more longi- 
tudinally than laterally, to cause the same amount of 
bad definition. In fact I find that a little under or 
over- correction of longitudinal aberration mi kes no 
. difference in the definition; and it is the 

ifliculty of avoiling getting the surface out of 
symmetry, and thus causing lateral aberration, that 
hus led, I believe, to the notion that a little under- 
correction for longitudinal aberration is better than 
a littte over-correction ; the fact really being, I be- 
lieve, that those who use local figuring find they 
had better do with as little figuring, or I had 
better call it, disfiyuring, as possible, and that 
the under correction had better be left, and attempt 
no more, if the figure is pretty good, than risk any 
more figuring, or disfiguring as it may turn out to 
be, by deteriorating from the former detinition by 
causing lateral aberration, though the longitudinal 
aberration has net been overpast. The only remedy 
is to repolish, when lateral aberration has set in, 
with a tool the same size as the speculum, and 
begin afresh to locally figure (that is, if the amateur 
or the one in the trade knows no better way to 
figure), with the hope that better success will attend 
him this time. It is this aptitude, especially in the 
hands of amateurs, to get the surface out of sym- 
metry by local polishing in the endeavour to remove 
the longitudinal aberration, that makes me utterly 
condemn it ond recommend the amateur to have 
nothing at all to do with it: we will leave it to 
those in the trade who have moro experience in the 
use of it, and who may now and then produce a 
perfect speculum by its means, while we will follow 
a more excellent way, because absolutely certain— 
a way that the trade ultimately will, I believe, have 
to adopt. Prismatique' has fraukly ackuow- 
ledged that the trade has had to learn from amateurs 
before, and I hope we amateurs shall be able to 
help them again. At the same time, we will not 
upbraid them, for no doubt they are doing their 
best, cven now, under the gentle pressure of us 
amateurs. It may be well for the amateur to read 
over again what I have said on lateral aberration 
when caused by flexure in two of my former letters, 
19237, par. 4, and 19388, par. 4. 

But some in the trade may say. Some good 
object-glasses have been tigured by local polishing, 
aud it is acknowledged that the speculum is not 
quite equal to them on stars, though on planets it 
may be; therefore, local polishing does not deserve 
the denunciation you give to it.” My answer is, 
The object-glass maker may get his surface much 
more out of symmetry than the speculum maker his 
speculum surface, aud yet uot show so much in the 
definition: for this reason, a defect in a refractive 
surface is not so detrimental in turning the refracted 
ray out of its proper course as the same defect in a 
reflecting surface would be in turning the reflected 
ray out of its proper course; in this way a small 
defect that would not matter in au object-glass may 
1 injure the definition of a speculum. 

is will be easily understood from Fig. 2. Let A B 
be an incident ray on the glass surface C D, which 
being both refractive and reflective, will enable us 
to trace the ray as reflected and refracted. The ray 
will be reflected to E and refracted to F. Now sup- 

a defect in the surface at B, a depression in fact 
with one of its sloping sides in the line G H, (E B 
b3coming the perpendicular), the reflected ray would 
now reach I and the refracted ray would reach J. 
Now the distance J F of the refracted ray caused by 
the defect is the lateral aberration, as we may call 
it. Now the much greater distance or lateral aberra- 
tion E I of the reflected ray is caused by the same 
defect only. Thus we see how much more detrimen- 
tal is the effect of a fault on a reflective surfuce as 
compared with the same fault on a refractive sur- 
face. In this particular the object-gluss worker 
has the advantayo over the speculum worker: but 
there is this great advantage in studying speculum 
working—it hives us to devise means of producing 
a more perfectly symmetrical surface, which, when 
we are master of, we can apply to the working 
object-glasses, with the expectation of far greater 
perfection than if we rested ouly in the surface 
required to make a tolerable object-glass—all this I 
am keeping in view in my investigations for the 
bencfit of the object-glass of the future, as well as 
the reflector of t“ future. 

The substance of what I have just shown is that 
symmetry of surface in a speculum is of paramount 
importance—far more, in fact, than freedom from 
all longitudinal aberration ; and if there be a defect 


let it be symmetrical, so as to throw all the rays from 
any zone to a common focus on the axis of the u- 
lum, even though they do not exactly meet the foci 
of the other zones. In other words, a little under or 
over correction, as it is called, of spherical aberra- 
tion, is nothing near so bad asa very little want 
of symmetry of figure causing lateral aberration. 
Now I hope to teach the amateur to absolutely do 
away with all the spherical aberration with the 
greatest ease and certainty, and produce a sym- 
metrical speculum as well. As to the comparative 
ease for the amateur of object-gluss working versus 
speculum-working, the consideration of this the 
amateur had better leave till he has fully before 
him the excellent letters of Prismatique on the 
object-glass working, in which the easiest way for 
the amateur will no doubt be given, and my letters 
on the speculum working, which, though more 
lengthy, are only so because I seek to explain the 
laws ; but the actual working in practice is very 
simple, and the invre so because the reason why 
of everything is known. 
H. A. Wassell. 


Addenbrook Villa, Love-lane, Stourbridge. 


A VIOLIN WITHOUT A SOUNDPOST. 


[20887.]—IN the effort to improve the violin, I 
have found the addition of a soundpost to be a 
delusion aud a spare, and though this deception 
has lasted many years as a consequent ignorance of 
the law of vibration, yet Truth, my hobby-horse, 
cannot be driven to death, but is bound to win. 
Suppose I take a free reed, aud, instead of moving 
it up and down, I vibrate it from side to side, 
would the result be good? Capt. Cuttle” would, 
according to his reasoning, put four of these reeds 
on a sounding-box, and tinding the sound perfectly 
muted, place a soundpost underneath—not, how- 
ever, to produce equality, but to move the sound- 
board up and down bya reaction from the back, 
and contrary to the motion of the reeds. But who 
ever heard of soundposts applied to reeds with 
good effect, or any other vibrating medium being 
benefited thereby? Harps, pianos, organs, have dis- 
carded the soundpost. and, iu the words of Capt. 
Cuttle,” have been allowed to die a natural death. 
So will the violin soundpost die in time. The Rev. 
H. R. Haweis says: “It took 200 years to con- 
vince people that the timbre lay with the wood, not 
the strings; nor could the old masters see that 
tone would only arrive with an extended study 
in the properties of wood, and a radical 
change of model.“ But I have made the discovery 
that strings and wood must move in the same direc- 
tion to produce the best result. I mustwarn ‘‘Capt. 
C.” not to call the soundpost a simple addition, 
which steps in unobtrusively ; on the contrary, it is 
the greatest nuisance to entertain, for days and 
weeks may be spent on the adjustment of it. Its 
position exhausts the patience of the maker and re- 
pairer of violius, though I admit it is easy to apply 
to bass instruments, they being less affected thereby 
on account of their larger vibration. Now, actions 
speak louder than words, so I propose that oe 

uttle’? and myself should each make a violin, he 
with a soundpost, and according to the old form, 
and I without a soundpost, in accordance with my 
new violin. A rough model need not take more 
than a week to make ; staining and varnishing can 
be left out. Fair-play is a jewel, and no doubt Mr. 
Schucht and Mr. Darcs will sec justice done. I do 
hope the Captain won't back out ‘‘ because he is an 
amateur, or only a tinker,’’ &c., for he writes so 
professionally, that he ought to be able to perform 
something equal to his pretensions to knowledge. 
A clever correspondent of Vi Opinion asks, 
„Will it pay to construct violins on this plan? (the 
old furm). Good violins, with rare exceptions, are 
not the product of accident; and it is much less 
labour to construct by rule than to make a score of 
fiddles to obtain one tolerably good violin. Why 
should not an artist know how to make a violin by 
correct rules, as he knows how to make the flute or 
any other musical instrument? Again, if as good 
instruments can be made here as at Cremona, why 
not make them? You will not pay for them! 
Cremonas were not made for one or two pounds. 
An artist will pay from seven to fourteen pounds 
for a flute or cornet, and at the same time be look- 
ing for a thirty-shilling fiddle, when it costs more 
to make one good violin than both the other instru- 
ments, and at the same time requires the skill of the 
fine artist and the scientist.”’ My hobby-horse and 
long bow are in good condition; but I will not 
conuncnt on the above. Fiddler. 


EXTRAORDINARY VIOLINS. 


[20888.]—Many thanks to “ War” for the notice 
of violin invented by M. Chanot. I beg to suppli- 
ment it with the following. This invention relates 
to the improvements of the tone and expressive 
power of violins and other musical instruments of 
various kinds, by the introduction therein, or 
addition to, of what is called a boll harmonica. 
It consists of a flattened tube, or elliptical chamber 
of glass, placed in the interior of the body of the 
violin, the two ends of this glass piece being 


carried by two end blocks of wood. These blocks 
are supported from the ends of the instrument by 
means of alight pole or bar of wood fastencd to 
the ends of the instrument, and passing along the 
interior of the glass shell. A bow-shaped, or semi- 
elliptically formed bar of lancewood is p 
transversely across the body of the instrument 
above the glass shell to support a soundpost, the 
top of which carries the breast of the instrument. 
Finding, however, that the soundpost was non- 
efficient, Mr. Hy. Bell. used a rectangular plate of 
glass, curved transversely. supported at cach end on 
blocks, and with a perforation for the soundpost 
to through from belly to back. ; 
ut as our readers do not like to take their 
violins to pieces, here is another invention that 
anyone can apply. It is the addition of a horn or 
trumpet, in such a manner that the latter shall 
open into the interior of the violin, by which means 
the vibrations of the latter are greatly increased, 
and its tones rendered much more powerful. The 
tube of the horn may be inserted at any point; but 
it is preferred, in order not to cut into the body of 
the violin, to insert the horn at the point where the 
neck of the violin is usually attached, a hole being 
opened for that purpose into the body of the violin. 
At the end of the neck a screw is attached to the 
horn. The fingerboard is also attached to the 
latter, the whole being so arranged that the size 
and shape of all the parts thut come in contact with 
the hand of the player are the sime as in the 
ordinary violin. By means of this modification 
tones are produced upon instruments of this de- 
scription superior to anything attained before. 
This invention is very suggestive, if the tube of the 
horn could be fingered with the violin. I sincerely 
hope that ‘fours’? will be on the gui rire, and give 
more illustratious of various violins, Will Mr. 
Schucht, A., of Liverpool, &c., oblige a— 
Fiddler ? 


TUBERCLE BACILLUS. 


[20889.]— As I have seen no reference to this sub- 
ject in tho pages of the“ E. M.,“ I think a few 
remarks, while answering E. W.“ (query 48839), 
may interest some of our readers. 

The Bacillus tuberculosis is found in greatest 
abundance in the cheesy portions of phthisical puta, 
in fact, in portions of expectorated tubercle, espe- 
cially the non-reticulated form. Koch and Ehrlich 
have successfully demonstrated its existence by 
staining the organism and surrounding substance 
different colours, but as the results obtained by thar 
methods are not always successful, aud even when 
so are decidedly inferior to that recommended by 
Dr. Heneage Gibbes, I will contine myself to the 
solutions recommended by him, and lus method of 
using them, while the plan I have myself adopted 
for mounting after staining will aloue be given. 


No. 1— 
Magenta crystals.... 2grammcs 
Pure aniline P 57 
Alcohol sp. gr. 880 .. 20 „, 
Distilled water . 20 „ 
Mix the aniline and spirit, reduce the magenta to 
a fine powder, add the spirit slowly while stirrin 
till all the magenta is dissolved; add the distill 
water in the same way, and place in a stoppered 
bottle without filtering. 
No. 2— 
Acid nitric, strong... . 1 
Distilled water 2 „ 
No. 3— 
Saturated alcoholic solu- 
tion of methyline blue.. 1 part 
Distilled water 4 „, 


The chemicals must be the purest cbtainable, and 
distilled water alone used in their preparation aud 
the subsequent washing. Theycan all be obtained 
ready made from F. E. Becker and Co. 

The sputa, if possible containing some of the 
cheesy portions already mentioned, are placed on a 
glass plate and mixed with a small ivory spatula. A 
very minute portion is taken up with a clean camel's 
hair brush, and evenly painted over a cover-glass, 
care being taken not to go over the same place 
twice. The cover-glass is placed aside to dry in 
air. It will be found more convenient to prepare 
several cover-glasses in this way before proceeding 
with the following manipulations. 

The cover-gl:sses, when dry, are passed three or 
four times rapidly through the flame of a spirit- 
lamp; this fixes the sputa, and they may be placed 
aside for an indefinite period before staining. 

The cover-glass, sputum downwards, is flon ted 
on solution No. 1 for 20 minutes (the solution 
during the time being kept at a temperature of 
about 104°? Fahr.), and then placed on solution 
No. 2 for 10 or 12 minutes; this latter operation 
removes the stain from everything except the 
tubercle bacillus. 

The cover-glass is next washed in distilled water, 
with frequent changes, for half an hour, floated on 
solution No. 3 for one hour, at the ordinary tem- 
perature; again washed in distilled water, and (the 
excess of water being previously removed with 
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blotting-paper) placed aside to dry. When dry, MASTER AND SERVANT—NOTICE TO LEAVE (48990). | attention given to chemistry out of a three years’ 
the cover-glass is again passed through the spirit- |—This is a very confused question, and the main | course of study, and the knowledge of chemistry 
lamp, and on cooling, mounted on a thin glass slip | poiut, whether or not the principal consented to the | which students there acquire is by no means of 
without the addition of any medium. querist’s leaving without notice, is not stated. a practical character. They generally havo to 

The best way to fasten the cover-glass to the | Presuming there was no consent and no notice, learn all but the bare rudiments afterwards. 
slip is to pass a brush charged with some thick] then the querist is liablo to pay damages for his Another course the querist can adopt is to study, 
cement round its edge before placing it on the slip. | breach of contract in leaving without notice, and if | not necessarily as an articled pupil, with a con- 

By this method, the tubercle bacillus may be] he sued for the fees due to him for tuition, the | sulting chemist, having a practice which includes 
detected with a good lin., while any ordinary dry | principal could bring in a set-off or counterclaim | the examination of the commercial products of such 
quarter will show it distinctly as a sinall red worm | for these damages, which is what his solicitor sug- | works as the querist aspires to a position in. In 
on a blue ground. gests and intends. Probably a quarter’s notice} London chemists usually see special classes of 

Sections of lung may be treated in the same | would be necessury; but this would depend upon | practice, some being almost exclusively engaged in 
mauner, and mouutcd in— scholastic custom. I cannot recommend a solicitor. | agricultural analysis, some in examining food or 
Fred. Wetherfield, Solicitor. | water, while others are metallurgical chemists, and 


} * z iNe phe eee „ „ „ „% * * € bd 5 hd 
oy gum 5 a 2, Gresham-buildings, Guildhall. so on. In a provincial laboratory the querist would 
„ see a greater variety of practice than in London 
The solution of gum should be of the same consist- thought. the work here 1585 much in particular 


ency as the glycerine, and a lump of camphor | CARBONATES — CAUSTIC SODA AN D grooves, and choice must be made accordingly. It 
should be placed in the bottle in which it is kept.“ CARBONATE OF SODA — ANALYSIS | is not possible to give other than gencral advice in 
I do not recommend chrysoidine for a second stam, these coluinns ; but I shall be glad to reply to the 
as it renders photography impossible. OF ELEOTRO-PLATING SOLUTIONS querist if he likes to write to me privately. 
These organisms measure from ain. to ,,4.,in.}] CARNAUBA WAX—ANALYSIS OF Alfred. H. Allen. 
in length. ‘The observer should be extremely care- BINOXIDE OF MANGANESE—COLZA- 1, Surrey-strect, Sheffield. 
ful uot to mistake the coloured bands produced by| LINE OIL—STUDYING ANALYTICAL 
minute markings aud an inferior object-glass for CHEMISTRY 
B. 5 e 420891.—0 ° „6 8 SPECT ROSCOPE EXPERIMENT. 
e sputum is not fresh, almo e entiro blue 20891. — “ Ca RnONATES˙ (query pecs 908515 ; ; . 
ground will be found to consist of B. termo, | are practically insoluble in ordinary methylate A eee 1 Wee 195 J lately 
spirilla, torulæ. &c., while B. tuberculosis is alone | spirit. The specific gravity of methylated spirit of D E . “es te = 11 51 : se 
Stained with magenta. varies with the alcoholic strength, and if by this term 1 1 0 05 f 8 Ging 55 t thee ei: we E 
A. Cowley Malley. the querist understands the“ purity,” the specific F R o 
ei abdication... IF imus be the top of a glowing coal-fire freo of flame ; then 
eaen roa however, that a special license is] ‘Wing my spectroscope upon it, I waited until, in 
LEGAL REPLIES. required for the sale of methyla spirit, and those | ® few seconds, it meltcd and burst into flame. At 
[20890.]—GLassHousE (481 52). —As the proposed | vendors who are not licensed are compelled to add 885 8 i ae 1 8 TEN ane j ae bat in 111 80 
glasshouse will not in any way interfere with the | one ounce of shellac to each gallon of the spirit, the Marnie 3 5 che BD lin 5 
neighbour's light, I can see no objection to its being | thus modifying the density and rendering the liquid and I saw it 75 ki th. 4 15 f 5 1 Pi tl J 
built: nor can I give any rule as to the height al- | pretty nearly useless for anything but making var- T gaw also a bri ht S 982 W ti ye bch 
lowed above the party-Wall. But there are by- j| nieh. The shellac can be recognised by the fact that | the mi ae ng i Breen 33 th PD. 555 55 a 
laws relating to buildings in many towns and j the finish“ leaves a resinous residue when allowed sodit 55 25 ie i 1 The „ 
places, and these may have to be considered. The | to evaporate; and produces a milky precipitate when | jon Aio F pres on Une T cal ied i 33 5.530 
querist must also look at his lease, if he has one, or | poured into water. 1 2 oe ae Un » is 5 527 it 
= at any deed of covenant that may relate to the pro- | „ Caustic soda and carbonate of soda ” (query See Peni ibl oe aE E a 9 — 18 E 5 
perty, as the erection of such additional buildings | 48776, p. 305) can be separated by treating the mix -in ony T 1 à a K ae T F ree 
may be thereby forbidden. ture with alcohol. The alcohol must not be methyl- 1 enlinary e Baa ee Bue een 
‘ Facrory Act: Coacirnormperrs (48954). — The ante ene 89 i from has. Sera no reason to suppose that my specimen was un- 
Factory and Workshop Act, 1878, applies to eve he 5 ag tet oe ‘lin, aa es ac 18 usually pure. I repeated the experiment four times 
workshop where manual labour is used for trude il 3 11 Still Id 3 „„ 4 A that day, and twice another day, each time with 
purposes, and where children, young persons, or 9 1 8 ai 105 nor ses WAY ne mould nor the same result. 
women are employed. A ‘young person” in the] t. re Ma ae TERS 48682 282 of a sil The following list of scale constants, given ina 
Act means one who is over 14 and under 18 years a Gluten ie 1 f S 9 0 de of ke from Mr. C. A. Young to the Observatory, 
9 i ecember, 1550, may be uscful to owners of small 


of age. If the apprentices employed at the coach- a oe eg 
builder’s are under 18, his workshop will come 5 may be effected by at once kitruting the spectroscopes :— 
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ithi 8 quid with decinornral solution of silver nitrate 
770 ob tne eratite until a permanent white turbidity is produced.| Lower edge of lower band, Bunsen ae 
Local. Boarnp—Etecrric LIGHTING LICENSE f| Each lcc. of silver solution (containing 17-0 amd. S. ... A = 5,625 
(48954). — A local board wishing to establish af grammes of AgNO, per litre) used represents j j middle „ „ „= 5, 165 
system of electric lighting must apply for and ob- 001302 gramme of free potassium cyanide. The ae 57 upper „ 57 „ = 4,740 
tain a license to do so from the Board of Trade, | processis very simple, and the end of the reaction D, middle of pair „= 5,892 
aud not the Local Government Board, and must | easy to observe. Lower magnesium line „ = 5,527 
comply with all the rules and conditions laid down | “ Carnauba Wax” (query 48804, page 306) is a by magnesium line . „ = 5,183 
Fy hydrogen . 4) = 4,801 


in the Electric Lighting Act, 1882 (45 and 46 Vict., | troublesome substance to estimate in soap, as 
f o E , 10 ino 5 which | “ Perplexed ” appears to have discovered. 5 
i e que rer Bel and consult. the querist will find the best plan is to dissolve ä 
Sark — AGREEMENT (48969). — Although the 20g rm. of the soap in spirit, and boil down the “MAKE YOUR OWN GAS.” 
© querist may deem the verbal agreement as binding | liquid with about 50grm. of clean sand, stirring all] [20893.]—Tne apparatus offered as made by me 
us the written, it is generally not so in law, because | the while. The product is then thoroughly dried | and described by pou correspondent (letter 20872, 
the rule is that parol evidence to vary or contra- | in the water-oven, aud next extracted with redis- | p. 362), is certainly xo? mine, although the gene- 
dict the contents of a written document cannot, in tilled petroleum-spirit in a Xoxheth s tube, in the | rator most probably was purchased from ine; this 
general, be received. He would have acted more | Manuer described on I. 127 of the book mentioned being the smallest and least important part. 
wisely if he had had ali the terms of the contract in | by Perplexed.’ The petroleum-spirit should | As the insertion of such an advertisement leads 
writing. As matters now stand, the querist has then be shaken with warm water to dissolve out | to unpleasant correspondence, and possible decep- 
given a written order for goods which have been de- | any soap which it may contain, and may then be tion, I supplement it with a disclaimer. 
livered to him. Jrimd facie there has been a sale, | separated from the aqueous liquid and evaporated Thomas Fletcher. 


and he can only get rid of his liability by proving | to dryness, when the alcohols derived from the 
fraud or breach of faith on the part of the vendors, | saponification of the waxcs will remain as a residue. 
in which he may or may not succeed, according to | 1 shall be glad to learn how the querist succeeds by 
the evidence heard at the trial. As to the painthe | this method, and shall be happy to give him any DOMESTIC RECIPES. 


has clearly acted as if he had bought it by paying | further assistance in my power. 
for part, aad he will have to pay for the 1 Analysis of Binoxide of Manganese” (query ma 
He had better settle both cases, and be more | 48926, page 347), for the amount of iron Pen Beefsteak Pudding.—Sift a teaspoonful of 
careful for the future. He will only lose more by | may be effected by dissolving a known weight of | baking-powder with two cupfuls of flour, add half 
going to law. the sample in strong hydrochloric acid, reducing | a pound of beef-suet or butter, chopped very fine, 
U Ma 48980).—This i f the solution with ziuc, and titrating with standard and one cupful of water. Mix and roll out, line a 
AIATPY ee ie (48980).—This is one of bichromate solution. The method is simple and | well-buttered pan with this pastry, cut two and a 
those cases in which lawyers are practically help- | accurate. I know no simpler plan of obtaining | half pounds of round-steak in neat scallops, and 
less ; though we are often asked and expected to do | even approximate results. mince a small onion fine; place a layer of meat on 
wonders. A suit in the Divorce Court for the] 4 Colzaline Oil’? (query 48446, page 214), I| the paste, season with the onion, and with salt, 
restitution of conjugal rights would cost quite £50, | should suppose, from its name, to be a mineral | pepper, thyme, and parsley ; then another layer, 
and would not attain the desired object. You can | oil intended for use as a substitute for colza | and season, and so on till the steak is all used; fill 
bring an action for damages against anyone who f or rape oil. Mineral oils are incapable of saponi- | up with cold water, cover it with paste; place a 
harbours your wife after you have given him notice fication, and may thereby bo distinguished from | buttered paper over, sct in a saucepan with boiling- 
not to do so, and aso against anyone who has per- | fixed oils of vegetable or animal origin. The water to reach two-thirds up the outside of the 
sunded her to leave your house, and so has de- method of procedure consists in boiling the oil with | mould: steam this two and a half hours, turn care- 
prived you of her services. But these actions are | alcoholic potash till the spirit has evaporated, then | fully on a dish, and serve with any kind of meat- 
5 seen ee eel oe 0 adding water, and shaking the solution of the gravy. 
could be brought, but only in the High Court, I | Tesultant soap with ether. This is separated from | Ropin’s Soup.—Ono quart of split peas, two 
think. You hud better consult a solicitor on the | s ea il a il which pe hase Y | ounces of flour, two onions, one ounce of butter (or 
mineral oll or rosin Ol which may nave been Con- | it is excellent without the butter), and a little mint; 


whole case, : $ SE un 555 

tained in the original sample. Oilman ” will find l 5 

Srrrrrs—Dery (48985). — The Customs and In- a full description of the method in Vol. II. of my I 
land Revenue Act, 1881, imposed a duty of 10s. 4d. ] Commercial Organic Analysis.“ gallon. PI i ROS 


a gallon upon spirits, and includes ‘“Methylic| The querist who desires to qualify himself for the 
alcohol purified so us to be potable.” I presume | post of Analytical Chemist’ to a chemical manu-| Robin’s Plum-Pudding.—Half a pound of 


this means drinkable, and so I should think that | facturer (query 48642, p. 260), may proceed in| currants, quarter of a pound of raisins, one ounce of 
lisruising methylated spirit in a scent would not | several ways. He may study at a recognised col- | candied peol, two ounces of sugar, one egg, one 
pound of flour. Boil from two to three hours. 


manke the user Hable to pay the full duty as if he | lege for some years, but should be careful as to his ) ; ; t 
used pure spirit: but I am not certain, this being | choice. The School of Mines is about the very last | Cost of materials, 10d. Cost of soup, pudding, 
2 special Point of Excise law. for this purpose, as there is only nine mouths | and bread for eight persons, ls. 8d. 
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REPLIES TO QUERIES. 
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„In their answcers, Correspondents are respect- 
Sutiy requested to mention, in euch instance, the litle 
and number of the query asked. 


[47602.]—Cleaning Plate.—Surely a mop or 
brush can be made to reach the parts. If so, try 
hyposulphite of soda iv saturated solution ; but if 
you cannot reach the parts with anything in the 
shape of a rubber, I am afraid you will have to 
pickle in cyanide solution.—T. P. 


{48092.]—North-London Engines.—I append 
some of the dimensions of these engines :—cylin- 
ders, 17in. by 24in.; wheels C duped , 4ft. 4in. ; 
height of chimney from rail, 13ft.; centre of lead- 
ing wheels to centre of sinokebox, 4ft.; centre of 
smokebox back of front to buffer beam, 2ft. Bin. ; 
centre of driving to centre of leading-wheels, 5ft. 
Gin.; centre of driving to centre of trailing, öft. 8in.; 
centre of trailing to bac of trailing buffor-beam, 
6ft. 6in.; total length of frame, 24ft. lin. ; length 
over buffers, 27ft. 10jin.; centre of cylinders to centre 
of driving-wheel axie, 9ft. in.; breadth of buffer- 
beam, lft. 3in.; length of tauks, 10ft. 1lin. ; diam. 
boiler (outside), 4ft. 2in.; height of frame from 
rail, 4ft. 4in.; centres of butters from rau, 3ft. 4in.; 
firebox extends above trailing axle, 6in. ; centre of 
boiler from rail, ft. cin.: height of coal-bunker, 
3ft. 6in.; length of coal- bunker, lft. 10in. ; capa- 
city of coal-bunker, 2ocwt.; pressure on safety- 
wale, 100lb.; capacity of tank, 879 gallons. The 
engine is powerful; the tractive force being 
133°38lb. for every pound of effective pressure on 
the pistons. The driving and trailing-wheels are 
fitted with wooden bruke- blocks, and have their 
springs fitted with compensating beams. The 
counterweights on the wheels ure very large, and 
made in one piece with the spokes. They take up 
about one-third of cach wheel, and there are no 
spokes; but it is solid on the counterweight side. 
I will send a sketch if necessary.—E. W. 


[48237.]—Equatorial Circles.—I was hoping 
that some one practically connected with this 
matter would reply to you, as I should very much 
like to see it thoroughly described in these pages. 
If you will refer to pp. 190 and 363, my hints there 
will give you some idea how tw set about it ; but as 
regards the R.A. circle, I must tell you that my 
reply on p. 363 is intended more to convey the 
principle of the vernier-reading than the practical 
application. I would certainly advise you to adopt 
the rotating hour-circle (see page 380, Vol. XXVIII.; 
also page 296, Vol. XXXII., for description of new 
equatorial stand), as the advantages are so great 
(see also p. 134 present 5 und to obtain 
good results with the minimum of work, I would 
recommend the following plan from practical ex- 
penence:—If you live near London, you could go 
to Smith’s, a dealer in brass tube, &c., in Clerken- 
well, and obtain two bands of tube about Sin. diam., 
so that one can rotate on the other without shake ; 
Otherwise you must make 1 8 own from brass 
bands in one piece, so as to have only one joint in 
each circle. e smaller circle must have the joint 

utted, not lapped) made aud strengthened inside. 

his is to fit ou a turned disc of wood about Ifin. 
thick; the other must fit this as truly as you can 
make it, but the“ butted ’? joint must be strength- 
ened outside. The diviston-marks can be made 
right across the width of the outer band; 
but the hues of the vernier must be on 
the upper edge, so that the two sets of divisions 
may be coutipuous. The dise carries the telescope 
in auy convenient way that will allow the latter to 
be moved in declination. Now the outer circle has 
to be divided into 24 hour-spaces, and I think you 
would manage it best in this way: get a strip of 
thin glazed paper, without folds or creases, make 
a fiue ink- dot on the lower edge of baud; when 
dry, put the paper strip carefully und closely round 
the bund, and chp to the proper length till the 
ends just meet; take the half of this strip, aud 
measure round the band, first one way from the 
ink-dot and then the other, being careful to check 
off your measuremeuts always before proceeding to 
the next division. Three bi-sections will give you 
eight divisions on the band, and now each of these 
wants dividing into three spaces. You must not 
punch figures or bammer the band, or you will 
05 it: you must also bear in mind that as the 
vernier will read at the lower edye of the band, the 
divisions want marking there with all the accuracy 
ou can command, or your labour will be in vain. 
f the inner circle fastened round the wood disc 
be lin. broad, the outer one can be about half 
the breadth, and so placed that the veruier shall 
keep the outer ring a jin. up from the bottom of 
the inner one, assisted by a similar vernier placed 
12 hours distant from the first, or by three metal 
studs fixed to the stand. The vernier may be made 
from a piece of stout sheet brass, top edge straight, 
but curved to the iuner circle, so as to fit close to 
pera the outside (hour) circle slipping down 
tween. You must allow lin. or more in the 
leugth of the vernier beyond that required for one 
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hour’s space, to fix it to the stand with a flat-headed 
screw, one on each side of the divisions, with the 
holes slotted about zin. to allow a little to and fro 
adjustment. The middle portion of the vernier is 
to have a space marked off exactly equal to one 
hour’s space on the circle, and this is to be 
divided into 30 divisions, or soue other number that 
will divide 60 minutes without leaving any re- 
mainder. Suppose you divide it into 30, then, as 
the vernier is fixed and the hour-divisions move 
with the telescope, each mark will in turn pass 
along the vernier, and as euch division on this will 
equal two minutes, and if each fifth division mark 
be numbered 10, 20, 30, 40, 50 minutes, it will be 
easy with a little practice to read the hour and 
minutes almost at sight. If you caunot divide the 
hour-space on the vernier into 30, a mathematical 
instrument-makcr, such as Mr. Stanley, would do 
it for you at a small cost. If this be not clear to 
you, you want more information, write aguin.— 


[48290.] — R. A. and Declination Circles and 
Verniers.— I should like to correct a few errata in 
my reply on 363. In first column, line 22, 
“CD is the reading length of vernier,” the engraver 
has omitted to put a line at C close to the figure 4, 
similar to the line at D. In the diagram, Fig. 2, 
the figure 109 should be read as9and 10. Fifth 
line from bottom, simp/e should be single. Second 


column, 25th line frown top, before *' say” insert 
nu circle of.. —J. C. L. 


48405. — Interference of Light.—I just re- 
mark that I pussed this question (as I do all others 
similar) because addressed to another by nume: 
and I think querists often defeat their own object 
by such limitation. It asks why interference 
colours of a thin film disappear, and the film ap- 
pee white as the latter gets thicker; and it is to 

regretted that most text-books really do little to 
explain the matter. Iam not sure I can without 
a diagram make it clear, but will try. The querist 
knows that no colour in the film is pure, but isa 
residual of what are left after one or more colours 
are cut out, destroyed by the clashing phases of the 
waves. Let him also remember that, although the 
longest visible waves are nearly double the length 
of the shortest, the ratio of the longest conspicuous 
red waves is to the shortest conspicuous violet only 
about 3: 2. A film of the one-wave thickness of 
2 would, therefore (I omit the half-wave dislocation 
of phase from the second surface for the sake of 
clearness—it does not affect the reasoning at all), 
bring the red waves of length 3 into half-wave 
phase, or destroy them, and the other waves give 
vivid complementary colour. But let the film equal 
6 in thickness, or two red“ waves—this is now 
equal also to three blue waves; both %s of the 
spectrum, therefore, come fairly together, and the 
colour must be different and less marked, there 
being more correspondences. The greater the 
thickness, the more are the wave-leugths which 
come together, and if a slice of the reflected light 
be analysed, the more and the narrower will be 
both the strips of light from coincident waves, and 
the dark fringes from interference-bands. At first 
there are one or two broad bands, but they get 
more and narrower with the greater number of 
wave-lengths that will multiply even“ into the 
thickness of the film. But a lot of narrow bands 
through the spectrum give ‘ white light,“ as any 
simple experiment will show. The querist can 
truce it all out by splitting a very thin film of mica, 
aud examining with a prism or direct-vision spec- 
troscope a slit placed in the reflected light from it. 
He will find the spectrum filled with narrow black 
bands, varying from 6 to 60, or more, according to 
the thickness: they soon become so numerous and 
thin as to be invisible to the naked eye. But 
lastly, the querist will see for himself that the ray 
from second surface is separated laterally from the 
ray reflected from the first ; and he will readily see, 
on further reflection, that with a certain thickness 
this lateral separation of the two sets of waves 
attains such a magnitude as to exceed the limit of 
vibration of the ether-particles ; and when this is 
so, the two sets of waves can no longer“ interfere ’’ 
with or act upon each other at all. I shall be glad 
to know if the querist has followed my attempt at 
explanation.— LEWIS WRIGHT. 


[48476.]—Metropolitan Ry. Engines.—On 
rending the above I referred to my note-book, and 
find the following Metropolitan engines, 19 to 33, 
and 39 to 44, with coal bunkers 2ft. Gin. wide, 
weigh 42tons l2cwt. (not 42tons 2cwt.) full, and 
datons I4ewt. dqr. empty. The class numbered 1 
to 18, with coal bunkers 18in. wide, weigh (full) 
d2tous 3cwt., and (empty) 35tons Sewt. 3qr. I tind, 
moreover, that on adding the figures given by 
„Guide Yoke,” they come to 4tons lewt. 3qr., 
and not 42tons 2cwt. The correct weights, I be- 
lieve, should be—Bogie, 10tons öcwt.; drivers, 
10tons licwt. 3qr. ; trailing-wheels, l5tons locwt. 
Iqr.; total, dZtons l0cwt. 45 to 49 class have 
coal bunkers 21t. wide, and consequently are 
heavier than 18 class, and not so heavy as 19 class. 
But perhaps Guide Yoke” will kindly explain.— 
GEORGE H. FULLERTON, Edinburgh. 


Dec. 29, 1882. 


[4802.]—Eyepieces.—As I have not yet scen 
an auswer to this query, here is a desenption of a 
Kellner that I have. Power of 55 on 7hin. focus; 
the field-lens is a crossed one, I4in. diam., Ain. 
focus, flattest side to the eye. The tye-lens is u 
meniscus, ysin. diam., very deep convex, and very 
shallow concave ; concave toward the eye, and lin. 
focus, mounted Iain. apart. and no diaphragm. It 
gives a very large and brilliant neld, but not flat, 
but flatter than a Ramsden. If“ X. Y. Z.“ is near 
me, he can see and try it. Ofthe construction of 
an aplanatic I am ignorant, and should much like 
a description of it.— J. HILDERSLEY, 76, Fortess- 
road, N.W. 


[48509.]—Harmonium Reeds.—New sets of 
reeds can be obtained of any of the dealers, at 
about Ils. for the best; but so far, I do not see 
what T. B.” wants with a new set. He says 
thut, with a high pressure of wind most of the notes 
flatten in pitch, but, whether he means temporarily 
or permanently he does not say. All the bass notes 
of harmoniums are slightly flattened when using 
extreme force on the bellows; but, if the reeds are 
made of decent metal, they ought not to be injured 
by the hardest possible blowing. If they have 
become permanently flat they are inferior, and it 
might be worth while having a new sct; but you 
will need to have them the same scale. American 
reeds are not suitable for such work, being on alto- 
gether too small a scale. If you bend the free 
cuds of the reeds you must also reset to obtain 
promptness in speech. If the reeds are made of 
good metal you can blow as hard as you like with- 
out fear of hurting them. HEN I ETIENNE. 


[48533.]—Angles of Pyramids.—“ M. I. C. E.“ 
ennnot surely have rend my replies to this query 
with the slightest degree of care. In the example 
in my last, the altitude is plainly given as Sft., side 
of base 12ft.; how then can he say Ë; is arrived at 
by dividing the altitude of the right-angled 
triangle by its base, when its altitude is S and base 
Gy The fraction is arrived at by dividing the base 
(of triangle) by the hypothenuse, which (the 
Byport) is the distance from ee to middle of any 
side of base, not, as he makes me say, to the 
middle of base, by which, I take it, he means to 
middle of its area. And in his example where the 
height is lowered to nought, the angle at apex will 
be 180’, us the sides of pyramud now lie in a 
straight line—in fact, it is no pyramid (of course, 
“M. I. C. E.“ understands it is the angle any side 
makes with the side opposite, that is their planes, 
I have been speaking ot all the tine). Now, half- 
side of base, whichis 6, divided by distuuce from 
apex to middle of uny side, which is now also 6, 
gives l,as sine of half-augle, which is sine of 90, 
which, multiplied by 2, gives 150° angle at apex. 
Will no other correspondents quash cither one or 
other of us, and so end this matter? For instance, 
would any one work out in their own way the 
angle the plane of any side makes with the plane 
of side opposite in the pyramid mentioned ahove :— 
4 equal sides, vertical height Sft., side or base 12it. 
—ScotcH WoRKING MECHANIC. 


[48604.]—Brick-Making.—Ifthis querist cannot 
refer to back numbers, he should procure Dobson's 
book on * Bricks, &e.” published by Lockwocd and 
Co.—E. G. M. 


[18619.]—Polishing Stag-Horn.— Use pumice- 
powder and water, with a brush, aud nisch with 
rottenstone and oil. If you want portions of the 
creamy inner substauce to show, rasp eff aud 
grind smooth, or scrape with a bit of gluiss.—T. P. 


[48622.]—Making Ports in Cyiinders.—It 
not cast in, bore down from the flange to the boss 
on which the valve is to work, and then plug uy ner 
eud; but they are usually castin (see several illus— 
trations in back volumes). As to size, it isa safe rule 
to make us large as possible.—J. B. 


[48624.]—Electricity and the Organ.—The 
recent developments in electricity have been mainly 
in connection with generating machines, lamps, 
Kc. There is nothing in them likely to affect the 
apparatus used with the electric organ, though pose 
sibly some of those who have recently invented the 
ingenious telephone exchange switch-boards and 
bell indicators might introduce improvements. The 
question is, Is it worth while: as the pneumatic 
system answers admirably, except when the key- 
board is too fur removed from the pipes.—C. P. O. 


[48629.] -Thermostatic Bar.—The best metals 
for a thermostatic bar are, I believe, steclaud brass 
two rods being screwed together, which beud owing 
to unequal expansion, Mercury ina tube can also 
be used ; but, I believe, the electrical methodis now 
usually preferred. Iu that you have a balanced 
thermometer, or a thermometer with platinum 
wires inserted through the stem into the mercury, 
When the latter rises and makes contact a circuit is 
completed, and au electro-mugnet acts on the 
regulating tap. I think you could find man 
devices of the kind by looking through the bask 
volumes ofthis paper. NN. Dor. 


[48632.] — Braiding Machine.— There ar 
severul desigus for covering wire in back volumes, 
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but I do not remember a braiding machine. Irup- | diagonally, as it were, across his crank-shaft 
Pose, however, the machine by which rope is braided | brasSes, that the heating he now speaks of will 
night be made to answer, and as that is a very old | most dikely disappear. I would also recommend 
device, it willno doubt be found in any dictionary | the use of powder-blacklead and oil for a time, as 
of such appliances—such as Ure's, for instance.— | the blucklead will fill all hollows in the brass.— 
T. P. Lasor OMNIA VINCIT. 


48. Wood Screw-Cutting.— What is the 48759. — Substitute for Hops. — Since reply - 
querist's difficulty ? Wood screws are usually cut ing to 48155, I have tried a small experiment as to 
with a die. if wooden screws are meant; but if | substituting camomiles for hops. Undoubtedly, 
screwa used for holding wood, they are made by | wort can be made bitter by the addition of camo- 
machine, and I doubt whether any one would waste | miles, but what kind of a bitter? A very unsatis- 
time by cutting them in a lathe.—S. M. factory one. It is not exactly bitterness that the 

(48041.]—Cleaning Medallions.—Presumably, 5 re at in pees e gre ale. 
they are plaster of Paris. If so, you will not suc- There is flavour to be considered as well. nee 
ceed ees them.—A. B. Brewer” says the leading brewers have written 

z . to the Times disclaiming the use of hop substitutes. 

4½f2.] — Analytical Chemist. — I do not Remember, the leading brewers (Bass, Allsopp, &c.) 
think there is any examination for this branch; but | have a reputation to keep up, which is worth more to 
the tact that you have served under an analyst or | them than the difference in price between hops and 
taken the associateship of the School of Mines substitutes for them. Who uses the substitutes ? 
would be equivalent to a certificate of compctency. | I really cannot say. I have never used any. In 
—R. K. L. brewing pale bitter ale, we even rejected foreign 


[4855).]—Electric Gas-Lighter.—This ques- | hops because of their rank flavour. In reply to 
tiou has been answered very recently. The lighter 45155, “ Nigel” seems surprised to find an honest 
you saw is apparently the one described in specifi- | brewer. He need not be: there are a great many. 
cations 2229, 1880; 245, 1881; and in an improved. Johnstone“ is very much mistaken as to the use 
form in 955, 1882. The battery is made by spread- of cocculus indicus. I have read the book, but I 
ing chloride of silver jin. thick on muslin blotting- | have not got it now, or I would go through it again. 

aper, aud laying a thin foil of silver on that. | Might I suggest to Home Brewer“ to try the 

Submit the lavers to pressure, and when the difference between camomiles and hops as follows : 
chloride is soliditi-d, roll round a core of ebonite — Take a camomile and chew it in the mouth, spit 
with the silver foil inside, and secure with a few it out, and rinse the mouth with water, and then 
turns of thread. Place thatin a cylinder of zinc | try the hop. I should be glad if“ C. T. B. W. 
having au inside diameter about kin. larger. The would publish in ours his recipe for camomile 
exciting fluid is a solution of sodice, potassie, or ale.—W. L. 
ammonie sulphate. A small induction coil is re- [48783.]—Graphic Methods.—I know of no 
quired with a trigger-push to make contact suffi- | book attempting a general description of these. 
cieutiy loug to send a spark through the platinum | Such would have to go into a varicty of highly 
terminals, or to render the platinum coil incan- | technical minutia, and I should think “J. C.” 
descent. The wires are carried along inside the | would do better to look into books treating sepa- 
tube—one running straight up, and the other coiled | rately the particular branches of science he is 
around the inside. The contacts are made by | interested in. In general and very rough explana- 
springs brought together when the parts are in | tion, perhaps, I might say that a graphic diagram 

position and screwed home. If you obtain the | may looked upon as a plan of facts. Time 

specitication 985. 1882, price 6d., you will have all | usually replacing length, and, therefore, running 
the iufurmation needed; but there is nothing very | horizontally ; amount vertically, beginning at zero. 
novel, except the special arrangements.—S. C. T. | Thus in an indicator diagram our quantity is pressure 


[!3727.]|—Rancid Butter.—I do not think there 
is occasion for eomplete despair, butyrie acid being 
soluble in water: wash the butter by rubbing and 
working it thoroughly down under your hand ina 
tub through which the water is freely flowing: this 
will practically dissolve out the acid, which may be 
ascertained by tasting as the washing procecds. 
The flavour of the small quantity of acid remaining 
will be concealed by the salt ; therefore, salt well, 
and you may add carefully a little anotta to colour 
it; then press it tightly mto some vessel and keep 
it ina cool place for a day or two, when the butter 
will become firm and useful for cooking purposes at 
least. If the process be efficiently carried out the 
butter will not have depreciated more than a few 
pence from its original value. I should not think 
that sour milk is to be recommended, on account of 
the lactic acid present ; but new orskim milk might 
have a dissolving effect on the butyric acid, the 
presence of which is the cause of rancidity ; but 
the milk would have to he washed out in water, 
aud, unless it answers better, entails more handling 
ot the butter without adequate advantage in the 
enud.—W. A. CAnixs. 


[£8732.]—Indicator Diagrams.—When I first 
read F. W. 's“ query on above I inferred that his 
engine iseither a winding engine or drives a rolling- 
mill. Consequently I explained the diagram to the 
best of my ability. Ido not quite follow Mr. F. 
Walker's reply on page 325, No. 924, as he speaks 
of “having a more modern slide-valve,” &c. 
the querist says his engine has Cornish valves, I 
rather think puttiug in a slide-valve would come in 
expensive, to say nothing of the loss of steam in the 
passages when working. Cornish valves, as gene- 
rally applied to an engine cylinder, work with next 
to no friction, and as the passages are very short, 
there is very little loss of steam in them. Can the 
same be said of a slide-valve? Not as generall 
applied, at any rate. There is another part in M 
Walker's 8 should be glad to have explained; 
that is. a description of the Cornish valve-gear 
which ** operates the steam at one end and exhaust at 
the other by the same movement.“ The Cornish 
valve-gears of my acquaintance all have separate 

cams or tappets for steam and exhaust valves, and 
are driven by mitre gearing from the crank-shaft. 
When Cornish valves are applied to a reversing 
engine they are usually fixed two at each end of 
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of steam, in a diagram of launching velocities we 
have speed, in a rainfall diagram inches of rain, and 
similarly for wind-stresses, and so forth. Of course 
in an ordinary building-plan we have to represent 
something which has definite shape, but in 11 
the velocity of a Palliser shot or the retarding in- 
fluence of a Westinghouse brake, we are dealing 
with things which can hardly be conceived as 
possessing form, and there is consequently scope for 
great vanety in methods of representation. Time, 
and, of course, other dimensions may be represented 
vertically; in other cases may be denoted by a circle, 
and the like. It is hardly necessary, too, to say 
that we do not always deal specifically with time, 
or rather, perhaps, our whole diagram is taken to 
include events occurring at one particular point of 
time. Thus, in plotting persons killed per train- 
mile on various railways, if one year’s average or 
result only is taken, there would be no scale or 
divisions of time apparent on the face of the 
diagram. If ‘J. C.“ would say as to what 
particular points he wishes for information I shall 
be most happy to attempt further detail.— Horatio. 


48789.]—Scented Soap.—lIf Cock Robin” 
will obtain a bar of best pale soap, and make it 
into shavings by rubbing it along a jack-plane, 
turned upside down, he will then be able to melt 
them by means of a water-bath—either a good 
large glue-pot or an earthenware jar in a saucepan. 
When the soap is thoroughly melted, take out and 
stir until it begins to cool; then add any of the 
following essential oils or ottos:—For honey, use 
citronella or lemon-grass ; for old brown Windsor. 
use carru way. cassia, or cloves, colouring it with 
caramel (burnt sugar, if preferred dark). For so- 
called glycerine, use a little myrbane or nitro-benzol. 
colouring with either gamboge or raw palm oil. If 
„Cock Robin ’’ makes his own soap, by all means 
confine its use to household purposes; it is quite 


Yy | unfit for personal use. Ordinary scents are useless, 


and too expensive for scenting soap; but if he does 
not care for the trouble of melting and messing, he 
will find a few drops of scent in the washing water 
quite as useful. The essential oils or ottos are too 
rank for use without dilution and mixing. Fuller 
particulars if required. LONDON STONE. 
[48807.]—Neuralgia.—‘‘W. S. W.,“ in his 
reply to query on p- 326, says :— I can assure him 
that a proper application of galvanism would re- 


cyl., aud at opposite sides. Ifa horizontal, then a | move the complaint.) If (W. S. W.” could be 


second-motion shaft carrying the eccentrics is 
driven by mitre gearing from crank-shaft. A 
rocking shaft is fixed across the cyl., carrying suit- 
able “ wings.“ or levers, for or uing the steam and 
exhaust valves alternately. ie link is worked in 
the usual way. Another way of working Cornish 
valves is by eccentrics on the crank-shaft driving 
the rocking-shaft direct. Whilst writing, I would 
like to supplement “ Ducrow's'' remarks on query 


No. 4373) by saying that if he will cut a groove 


persuaded to give his brother-readers some of his 
experience in this matter, he would confer a great 
favour on a multitude of suffercrs from this dis- 
tressing malady. A paper, or series of papers, on 
Medical Galvanism would be of great service to 
those who, at this season, in our humid climate, 
are martyrs to tic, rheumatism, neuralgia, &c., 
which horrible torments the inhabitants of more 
favoured climes escape.—X + Y. 


[4£818.]—The Weather.—May I be permitted 


to add a brief note to supplement and explain my 
query’ I desired to institute an inquiry among 
your scientific readers us to the causes of our 
changeable, damp, sunl ess climate? Such causes, 
as I apprehend, might be found in the action of 
the Gulf-stream, polar-air and ice and magnetic 
currents, our large number of rivers, clearing of 
woods and foliage, smoky furnaces, &c.¢ Our 
imply “insular” position affords, to my mind, 
little or no clue to the strange nature of our climate 
in England differing, even in some respects, from 
that of Ireland and Scotland. Surely a careful 
investigation of all such causes would be useful as 
well as interesting? — E. R. COLBY. 


[48830.]—Wood-Bending.—If near a steam- 
boiler, a pipe leading to a wooden box, with one 
end open, put planks in, and stop other end with 
shavings, jammed tight; leave planks of jin. thick 
in box for half an hour, take out and bend round 
shape until cool. If not near a steam-boiler, a 
simple method sometimes used by boat-builders 
would answer; get a common pot of large size, fit 
a wooden cover into it, make a square hole in 
centre, and make a timber pipe with shoulder to fit 
into cover of pot, and also into box or stove ; also 
another hole about an inch round to put water in 
when boiling too long. Oak, ash, elm, or any hard 
wood will bend well; must be fair-grained, and 
free from knots.—W ANTING STEAM. 


{48835.]—Fusible Plugs.— Will Mr. F. Walker 
kindly explain why these plugs should be 31 in. 
above the tube? If it is to provide against cases 
where the water assumes a spheroidal condition“ 
would not the heat that was sufficient to produce this 
condition be sufticient to melt the plug? Will 
„Labor Omnia Vincit’’ say why he replaces the 
plugs every six months? tf properly made at 
first, should they not last a long time? Max- 
FACTURER. 


[48862.]—Chilblains.— From childhood I have 
always had cold feet in the winter season, and have 
been a great sufferer with chilblains, but never had 
a broken one, and having tried all sorts of remedies 
with but little relief, I was one evening, some four 
or five years ago, bathing my ‘ poor feet” iu hot 
water, when the thought struck me that if I put 
them in cold water after the hot the sudden change 
would drive out the chilled blood from my poor in- 
flamed toes, and perhaps cure. It was cold and 
frosty weather at the time, so I got a kettle of 
boiling water anda vessel with some ice-cold water 
(there was ice in it) by my side. I bathed my feet 
in the hot, addiug more hot from time to time, for 
about half an hour, when I suddenly plunged them 
in the cold and let them remain for five minutes or 
more until they seemed quite cold, then rubbed 
them dry with a course towel, and in a few minutes 
they began to glow with much warmth. I got into 
bed, but had no cold feet that night. The next 
morning the swelling had gone down, the inflam- 
mation had disappeared and the toes felt stiff and 
looked shrivelled, but am glad to say this treatment 
had the desired effect, for I have not been troubled 
with ‘‘toe-blains’’ until last week, when I was 
reading Dr. Edmunds’ reply. They were undergoing 
the sume mode of treatment at the same time, and 
with the same good result. I have recommended 
others to try it, but they all say they should be 
afraid. I would much like to hear what Dr. Ed- 
rounds has to say of this kind of treatment, and, if 
others try it, with what result.—Jnwzo. 


48886. — Cant of Rails.—Rails are slightly 
canted towards the inside of the road to give the 
two wheels, which are fastened in pairs upon the 
axles, a tendency to run towards one another in- 
stead of separating. The effect of the conical shape 
is to counteract any tendency to roll off the rails; 
for if a pair of wheels were shifted a little to one 
side the parts of the tires rolling upon the rails 
being then of unequal circumference, would cause 
the wheels to roll towards the other side. The 
conical shape produces this kind of adjustment so 
well, that the fanges do not in general touch the 
raus.—TyYro. 


[48886.]—Cant of Rails.—The rails are canted 
so that their vertical axis may be at right angles to 
the conical surface of the wheels, wluch are made 
cone-shaped, so that when passing over curves, the 
Wheels of the train being thrown outwards by 
centrifugal force, the outer wheels will run on their 
greater diameter, and the inner ones on their 
smaller diameter. It is supposed this arrangement 
prevents the wheels sliding on curves, which, of 
course they would tend to do, by reason of the 
wheels being fixed to the axle, and the outer wheel 
having to traverse a greater distunce than the inner 
one. I doubt, however, if the desired object is ob- 
tained. The cantis generally l in 24.—Serron. 

48887.] — Cracked Condenser.— The ciaek in 
the surface-condenser of which you speak is 
probably due to the over-heating of the coudenser 
through break-down of the circulating pump, or 
insufficiency of pumping power; for, if it become 
very hot, the cold bed-plate and bolts at the bottom 
would prevent its free expansion, while it would 
give very easily at the top, indeed, the cylinders in 
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their own expansion would rather aid the top of the 
condenser to expand. As the condensers are 
usually made of very thin metal, they give way, 
when over-heated and not allowed to expand 
freely, much sooner than the bed-plate or holding- 
down pum This shows the necessity of having 
enough a ble pumping power for the circulating 
water, and also of carefully guarding the condenser 
from getting hot.—H. B. G. 


[48888.]—Loco. Bridge.—A brick arch is 
employed in the fire-box of locomotive engines to 
prevent the contact of the flames with the crown- 
plates of the furnace. This bridge, however, is not 
often used now.—H. B. G. 


[48901.]—Ebonising.—Peartree and sycamore 
are the best woods for black, but mahogany is ve 
ood. Birch, beech, or alder comes, out very well. 
ou can polish with heelball. But for best work 
you must French polish bright and rub down with 
powdered pumice-stone and soft flannel.—J. HIL- 


recently built by Beyer 
follows :—Cylinders, 17 Jin. by 
coupled-wheels, öft. in.; diam. of bogie and 
i gorani base, 3ft.; bogie centres, 7ft. ; bogie- 
77 to driver, 10ft. ; coupled , 8ft. Gin. ; trai 
iving-wheel to radial-box, 7ft. Gin,; total jenn 
over frames, 35ft. 8in.; total width over frames, 
8ft.; capacity for water, 1,000 gallons ; capacity 
for coal, three tons; weight (empty), 54tons, l3cwt. 
The eee by two Gresham’s injectors. 
The engine is fitted with Webb’s patent radial axle- 
box to trailing-wheels, single slide-bar, Gresham’s 
automatic vacuum brake apparatus; also steam- 
brake to engine. The numbers are at present, I 
believe, from 415 to 424, inclusive. More of the 
same class are coming from Stephenson and Co., 
Newcastle. I will send sketch if desired.—CLYDE. 


[48912.|—Hardening Lathe Centre.—After 
you have ed up your centre and smoothed 
with emery-cloth in the lathe, put it in the fire an 
keep it there until purplish yellow. Now, take it 
out and plunge it in cold water, which hardens it 
very completely. It now wants letting down, and 
for this purpose heat it agan until the colour only 
reaches a pale straw-yellow, which will give you 
about the right degree of hardness for a lathe 
centre. I cannot understand how one so treated 
can be twisted out of truth during the process ; but 
I think I can give the reason wo 5 you think it is 
twisted. Probably, the hole into which your 
centre fits is not quite true with the centre line of 
the lathe, and if you turn the centre up in one 
position, it will not run truly if you put it in in any 
other position. So, when you have turned it up, 
before you take it out you should put a couple of 
marks with the centre-punch, so that you may 
know the right way to put it in again after it has 
been hardened. I think, if you do this, you will 
not be troubled with any more twisting.—H. B. G. 


[48925.]—Boiler.—The cost of heating apparatus 
depends entirely on the difficulties you have to 
contend with, such as swampy soil, &c., which add 
to the cost considerably for boilerage, which is the 
most essential part of the work in heating. To heat 
billiard-room you must have your connections 
under floor, which may be polished, stained, or 
tiled. If so, you will require coils and cases, 
which are expensive, and, perhaps, no easy means 
of getting under floor, which will also add. It is 
easy enough to give a price for straightforward 
work; but, without seeing, or plans, it is impossible 
to give a definite price; but if Boiler” will 
advertise his address, I shall be pleased to assist 
him.—H. L. H. 


[48930.] — Rendering Wood Fireproof.—Try 
sulphate of ammonia dissolved in water—ahout 
lb. in a gallon, or stronger, as it is cheap, and say 
how it succeeds.—N. H. 


48937.|—Star Magnitudes.—If ‘‘ Anxious” 
will refer to Vol. XXXV., p. 126, letter 19914, he 
will find a long and interesting letter by Mr. Espin, 
explaining how he and Mr. d set about deter- 

ing the magnitudes of stars with an opera-glass. 
The letter is remarkably clever, and seems to 
satisfy the querist’s wants exactly.—A Youne 
ASTRONOMER. 


[48946.]—Froude on the Resistance of 
Fluids.— R. C. L.” appears to be studying the 
laws governing the motion of solids in fluids. Mr. 
W. John, the managing director at the Barrow 
Shipbuilding Company, been reported in Tron, 
8th Dec., to have stated, in a lecture on the 20th 
Nov., Mr. Froude showed that a body of any form, 
deeply immersed in a boundless fluid with no 
friction, could move uniformly, if once set going, 
without any addition of force, and that when it 
came to a medium like water, which has some 
friction, friction was the only thing which caused 
resistance, &c. Penguins, cormorants, and other 
birds, preying upon fish, swim very fast under 
water, ould say, four times as fast as they can 
above. I have been picturing to myself sub- 


merged despatch boats, carrying one on their back. 
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The canoe and 8 of the future may be 
something similar. Perhaps “R. C. L.“ will 
kindly give us his opinion in working the matter 
out. Spars do not tow so highly as they as they 
ought to by this theory. Perhaps they are not 
submerged sufficiently.—J. D. C., Captain, R. N. 


[48936.]—Specification of Organ at Temple 
Church.— 


GREAT ORGAN. (1) 
1. Double diapason (closed) . 16ft. 
2. Large open diapason 9 
3. Small open diapason Sft. 
4. Stopt diapason Sft. 
5. Hohl flute .. Sft. 
6. Viol de Gamba 8ft. 
7. Principal š 4ft. 
8. Octave.. 4ft. 
9. Nason flute 4ft. 
10. Twelfth 2éft. 
11. Fifteenth 83 5 eee 
12. Full mixture ., re .. oranks. 
13. Sharp mixture 3 ranks. 
14. Large trumpet 8ft. 
15. Small trumpet Sit. 
16. Clarion oi ‘ 4ft. 
SWELL ORGAN. (2) 
17. Bourdon : 16ft. 
18. Open diapason Sft. 
19. Rohr Gedackt Sft. 
20. Salcional Sft. 
21. Vox Celeste 8ft. 
22. Principal 4ft. 
23. Rohr flute 4ft. 
24. Twelfth * 
25. Fifteenth oT: 
26. Mixture v * .. ranks. 
27. Double bassoon * .. l6ft. 
28. Horn .. ma T „ Ct 
29. Oboe Sit. 
30. Vox humana Sft. 
31. ion * Aft. 
32. Spare slide. — 
CHOIR ORGAN. (3) 
33. Lieblich Bourdon 16ft. 
34. Violon diapason * „% . 
35. Lieblich Gedackt „„ . 
36. Spitz flute 8ft. 
37.. Dulciana 4 Sft. 
38. Flaute Traverso sft. 
39. Gemshorn 4ft. 
40. Violin .. 2 4ft. 
41. Lieblich flute . 4ft. 
42. Mixture ; ate „ 3ranks 
43. Basset horn .. * „% . 
SOLO ORGAN. (4) 
44. Flute harmonic Sft. 
45. Flute Octaviante Sit. 
46. Piccolo harmonic Sft. 
47. Tuba ish gft. 
48. Clarinet site Sft. 
49. Orchestral oboe 4ft. 
PEDAL ORGAN. (5) 
50. Sub-bass 32ft. 
51. Major- bass 16ft. 
52 Open-bass löft. 
53. Viola .. 16ft. 
51. Stopped-bass 16ft. 
55. Quint .. ‘5 ss % LOST: 
56. Violoncello . ia 5 sit. 
57. Principal Sft. 
58. Twelfth ögft 
59. Fifteenth 4ft. 
60. Trombone * Mr. 
CourLeERs. (6) 
1. Swell to Great. 
2. Swell to choir. 
3. Choir sub-octave to great. 
4. Solo to great. 
5. Great to pedals. 
G. Swell to pedals. 
7. Choir to pedals. 
8. Solo to pedals. 
9. Pedal octave. 
10. Tremulant to swell. 


Compass (manuals) CC to G”. 

Compass (pedals) CCC to F. 
Reconstructed by Foster and Andrews, of Hull, in 
1878.—D14-PantTos. 


[48941.]—White Background for Photos.— 
Vignetting will not give a sharp edge, so you must 
“block out” the background. This is done by 
making the you wish to appear white opaque 
on the negative. This is done usually by pasting 
opaque paper over the required part.—C. J. R., 

entnor. 


[48948.]—Diffraction Rings in Astro. Tele- 
scope.—In Webb’s ‘‘ Celestial Objects” you will 
find the following :— ‘‘ Herschel II. of 
nights of extraordinary distinctness, in which ‘the 
rings are but traces of rings, all their light being 
absorbed into the discs.’ have entered, 1852, 
Aprill, ‘an exceedingly fine night at first, with 
scarcely a trace of rings or appendages.’ See also 
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the star 70Ophiuchi, in the following catalogue.“ 
C, J. R., Ventnor. 


[48918.]—Diffraction Rings in Astro-Tele- 
scopes.—These are a necessary result of the un- 
dulatory theory of light, though they appear to be 
somewhat affected by the state of the atmosphere. 
Herschel II. speaks of nights when the rings were 
but traces of light, as does also Webb (‘ Celestial 
Objects,” page 3). On the other hand, the latter 
mentions nights when the rings were very trouble- 
some, and the former says this was always the case 
with 70 Ophiuchi.—A YOUNG ASTRONOMER. 


[48960.]|—Terra-Cotta Statuettes.—A friend 
of mine had one or two plaster busts whose appear- 
ance he wished to render similar to terra-cotta. To 
effect this, he took some of this last-named sub- 
stance to the oilman’s, procured a pot of paint of 
the exact colour, added a quantity of turpentine, 
and“ stumped ” the busts with the mixture. It is 
now all but impossible to distinguish between the 
imitation and the real. Do you think this hint 
would be of any use to you?—A YOUNG ASTRO- 
NOMER. 

[48984.]—Street-Coil.—An electro-magnet is 
placed vertically; a small brass flywheel is placed 
so as to revolve just above its poles; the wheel 
carries a soft-iron armature, to suit the poles of the 
magnet; by means of a cam on the spindle of the 
wheel, the current is established and disestablished 
so as to propel the brass wheel. The axis also 
carries an eccentric, which oscillates a fork lever. 
Have a hammer at the other end, which plays be- 
tween two bells. It is usual to have a separate 
circuit for it, actuated by a switch.—ELEcTRa. 


[48995.]—Yellow and Red Timber.—These 
are identical. The Swedish and Russian shippers 
call it redwood; but in this coun it is more 
generally known as yellow deal..—TIMBER MER- 
CHANT 


[48995.] -{Curvature’ of Earth.— Tables of 
this quantity are usually to be found in mathema- 
Boat books ; but as ‘‘Glatton’’ does not appear to 

sess such a table, I append the following half- 
ozen quantities :— 


istance in miles. Curvature in feet. 
67 


1 „„ „„ „ „ „ „46 „ „ „ „ „ „6 „ 

N 16°67 
„ 66°70 
TD.. ee ee 150-08 
„ 266-80 
„ 416°58 


Here the“ distance“ is measured on the circum- 
ference, but on a circle having a radius equal to the 
earth’s. The arc sub-tending a chord of two miles 
would be itself not sensibly different from two 
miles. For an arc of this length the versed sine 
would be 2°67ft.—A YOUNG ASTRONOMER. 


48995.]—Curvature of Earth.—I think what 
“« Glatton ’’ wants to know is the difference between 
the radius and a line drawn from centre of circle 
to middle of chord, which is found by ordinary 
solution of a right-angled triangle, thus mean radius 
of earth being 3956°5 miles, 3956˙5 — 4/*3906°5*—14 
= 8046720 inches. This is the difference above 
mentioned, but is not the versed sine of the angle 
subtended by the arc of which two miles is the 
chord, but is the versed sine of half that angle.— 
Scorch WORKING MECHANIC. 


[49010.]— Hardening Plaster Casts. — This 
can be done by boiling the cast for about half an 
hour in a strong solution of potash alum. Another 
way is to dry the plaster, and soak it repeatedly in 
weak shellac varnish until it will absorb no more— 
allowing it to dry between each soaking. This can 
be done with a camel-hair brush quite as well as by 
dipping the cast in the eae gale, re FLETCHER, 
Museum-street, Warrington. . 


49012.|—Cements for China or Glass.—To 
resist heat I think you will tind that this 1 
for the above is very good. It is made of a li 
Stourbridge clay mixed with a little tow, or asbestos 
is usually added to increase its coherence. It 
should be well beaten before application; the glass 
or china should be first rubbed over with a little of 
the cement mixed with a little water, taking care 
to press the two edges of the glass or china 
together. This cement will bear a very strong 
heat.—G. L. G. 


Incombustible Paper.—The Chemiker Zeitung 
gives the following modes of preparing incom- 
bustible writing and printing paper, which appear 
worth attention. The best asbestos is treated with 
a preparation of permanganate of potash and then 
with sulphuric acid. Ninety-five per cent. of this 
asbestos is mixed with five per cent. of wood-pulp 
in water containing borax and glue. A 
writing-ink is made by mixing Indian ink 
with chloride of platinum and oil of laven 
for printing-ink lampblack and varnish are to 
substituted. 

Tne diameter of a wire in mm., whose sp. gr. 
is S, and weight W grammes per metre, my 
8 by multiplying the square root of W / S, by 
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UNANSWERED QUERIES. 


— 22 — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


4 Physics, p. 109. 
Induction Coil. 170. 


Dynamo Gearing, 170. 

Birs, Moits, &c., 170. 

Watch Enamel, 170. 

Brig, 170. 

. American Bicycle Head, 170. 
Gower Bell Transmitter, 170. 
Tempering Trusses, 171. 
Electric Bell Relay, 171. 
Welsh Locos., 171. 

Model Boiler, 171. 

Electric Bell, 171. 

Brush to Dynnmo-Machine, 171. 


Boot Heel, p. 259. . 
Pressure on Pedals in Bicycle and Tricycle, 260. 
Combination of Levers, 200. 
Electro-Plating, 260. 

Watchwork, 260. b 0 

Organic Analysis Table, 200. 
Electrical, 260. 

Steel Castings, 260. 

Fingering, 260. 

Concrete, 260. 

Insurance Companies, 260. 


ade? 


Gauge-glasses, 200. 


QUERIES, 


— — 


5 Mr. Wetherfleld.— Will you kindl 
inform me if, when taking a new house not quite finished, 
and nothing being mentioned at the time, the tenant 
should be at the expense of laying on the water, as 
by the company for taking the road, and 
for ch I thank you in anticipation or. 


_ [49014.]—Telephone Signals.—Over our building 
is stretched a number of telephone wires. At intervals 
there is a kind of burrin mace sound. They tell me 
it is the telephone signalling. Is it so? If so, how is it 
produces as I should like to have the same on my line ? 


{49015.]—Engine Side-Rods.—In a locomotive 
engine the piston makes a stop at each hatf-turn of the 
wheel; do the ccnnecting-rod and side-rod make a 
similar stop? Perhaps some reader of this paper 
will be able to explain this to me. I am under the 
impression that it does stop, 5 am not able to 
. it when the engine is velling.—ExdixE 

LEANER. 


| peaked ped aes upon Silk.—I am about to paint 
a design in water-culuurs on white silk, and one part will 
have to be gilt with gold-lcaf. Will some reader kindly 
tell me how to prepare the silk for gilding, and what 
materi besides gold leaf, and what tools will be 
required, and the 55 cost of same ? Any informa- 
tion will greatly oblige.—J. Coxon. 


(49017. Weight of Brighton En ines.—Wwil! 
any co ndent kindly say what are the distributed 
weights of London and Brighton engines, Richmond and 
Hastings ?—Georce H, FrLLERTON. 


[49018.|—-Manufacture of Cork Carpet.—Can 
any of your readers describe as much in detail us possible, 
the process of manufacturing cork carpet, corticine, or 
linoleum, and the machinery employed !—L. D. 


49019. }—Scented Soap vous Mr. Richmond, or 
other readers, infos m me what is the colouring matter in 
those cheap scented soaps known as rose, brown Windsor, 
honey, almond, and glycerine, and what scent is used in 
the latter '—Asrton, 


(49020.)—Writing on Glass. — Will any reader 
kindly inform me the nature of the dense black pigment 
used for writing on glass for outside shop tablets—i:e., 
black letters on white ground ?—Black japan is too thick 
and transparent.—BaLcLanar. 


(49021.)—-Exposure.—Will onc of our readers oblige 
me with a simple scicntitic method of ascertaining prac- 
tically and exactly the proper exposure to be given to a 
negative with a lens {—Tyanks, 

(49022.}—Bottle-Jack.—I have a bottle-jack that I 
cannot get into working order. 
oiled it; also moved escape-wheel a trifle nearer pallet 
as the teeth nre u lite worn. Would a new an 
stronger spring remedy it! lf so, Low is it put in f— 
ANXIOUS AMATEUR, 


[49028.]—Transit of Venus.—Has the aperture of 
the telesco or al ite magnifying power, anything to 
say to the black p! In the late transit, with 2°18 
inch aperture, and power 50, I saw external and internal 
contact. There was no black drop; but there was a 
shaded appearance between the sun’s limb and Venus, 
which lasted one minute.—R. U’H. 


[19024.}—Stains or Dyes for Wood.—Can anyone 
tell me of a stain (light brown) for deal that will not wasb 
off when varnished [—I have scen work stained and not 
varnished that no amount of scrubbing will affect, and I 
have heard that logwoud and alum ae employed. All 
the ordina so-called stains (except aniline, which are 
fugitive and expensive) are simply water-colour paints, 
and not true stains at all. DAN l, E DINMONT. 


[49025.}—Luminous Paint.—Will any reader who 
has tried experiments in making Inminous paint, kindly 
give me answers to the following questions !—(1) What 
are the best substances to use! 2) Probable formula of 
the luminous substance? (3) Does the amount of 
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luminosity depend upon length of time of heating, or 
upon the temperature 7—Bo.ocna. 


(49026.]|—Geological Query. 
this neighbourh last week, by cal geologist of 
repute, in which he offered evidence in proof of the pro- 
position that those parts of the earth which have under- 
gone considerable denudation have risen, whilst those 
upon which the débris has been thrown have sunk in 
consequence, Being desirous of knowing the true cause 
of those gradual depressions and elevations of the land, 
which have been taking place during all geological time, 

in various parts of the earth at 
the present moment, I shall be glad to learn if the theory 
above mentioned can be considered tenable—in fact, doce 
the silting cause the depression, or the depressions the 
silting 1—H. T. W., Birkenhead. 


49027.]—Boracic Acid.—To Mn. ALLEN on OTHERS. 
—How can boracic acid be estimated in a sample of im- 
pure borax !—Gro. E. R. 


[49028.] — Intrinsic Equation.—The following 
problem occurred to me when looking from a mindo y 
large open square, but it does not appoar 
amenable to ordinary treatment by co-ordinates, either 
rectilinear or polar, Can the method of intrinsic equa- 
„ A man is walking along the 
opposite side of the square at, say, 3 miles an hour; when 
he comes exactly opposite me, his dog, which happens to 
be on my side of the square and close to me, runs across 
the square to meet his master at the rate of 6 miles an 
hour ; the dog always runs directly towards his master at 
every point of the journey, thus describing a curve; given 
the width of the square, required an equation tothe curve. 
It will be seen that a line joining the dog and man atany 
pare the curve will be a tangent to that curve, and the 
ength of the curve up to any pvoi:.t will be twice the dis- 
tance traversed by the man during the time taken by the 
dog to reach that point.—M.I.C.E. 


(49029.)—To Mr. Lewis Wright or Mr. Lan- 
caster.— Would cither of the fen emen named madly 
help me in a little optical difficulty—viz., wo Repa paralle 
beam from a lantern? From Prof. Tyndall's and Mr 


A paper was read in 
a toe 


Ee | ocomovives.— <u Boy renner give the 
average consumption per e of the express pass. 
engines on the leading lines? A short account of this, the 
class of loco., and the work done, would doubtless interest 
others besides MCR. 


49081.)—Specific Gravity.—I want to know the 

e for calealating the quantity of water that must be 

added toa liquid of low gravity, such as alcohol and liquor 

ammonia, to produce a solution of a fixed higher gravity. 

gn some of the readers of the E.M.” assist me 
RAVITY. 


[49032.—Bags Lined with Paper.—Could any 
brother reader oblige by helping me to fix paper on to 
twilled jute sacking cloth? I make the cloth and have 
got an order for 75,000 bags ; the idea of the paper being 

ed to the cloth is to preserve the aroma, flavour, &c.,or 
some such-like commodity in transit. The paper seems 
to be common brown paper with a film of some black, 
pitchy (not pitch) looking material, joining it to the cloth ; 
it is yery adhesive, barns (the black film) like pitch, but 
no smell, into an ash ; neither the cloth nor the paper is 
discoloured in any way; very large quantities are used of 
this cloth. Any brother reader will confer a very great 
favour by giving me a help (practically) to enable me to 
suoeeed.— DELTA, dee. 


[49033.]—Electro-Motor.—In a back number some 
one asks for an article from some correspondent on electro- 
motors for railway or tramway usc; none have appeared 
as yet. Will some kind correspondent say if the motors 
used on the new electric railway in Ireland, running from 
Portrush to the Giants’ Causeway, are the same as that on 
Ayrton and Perry’s electric tricycle, described on p. 289, 
and describe either motor thoroughly, so that one might 
make a model ;{and how many pint bichromate cells would 
drive it, say, for an houratatime! IJ am sure that there 
85 a great many readers interested in this.— ELECTRO- 

OTOR. 


_(49034.]—Electrophorus.—Willsome correspondent 
kindly give me the wmposition of an electrophorus! Books 
on electricity say it is a cake of resin; but melted resin 
poured into a tin dish, cracks whencold. I added shellac 
and Venice tine with improved results, but still it 
cracked ; would it do to toughen it with tallow? Query— 
po don’t books on electricity give exact composition !— 

LECTRO. 


[49035.J—Colouring Toilet Soap.—Will W. Hen- 
ley or some other obliging reader instruct me how to colour 
toilet soap! Ihave sume pulp for the ; it does 
not mix in the grease, but settles to the bottom. I make 
my soap by the cold process. —CirkRxELLA. 


[49036.] — Reflector or Refractor. — Many 
anxious for larger aperture are following Mr. Jubson’s 
advisers with interest, and w. uld like to hear from some 
one accustomed to use a refractor of over 3in. aperture. 
Would not the amateur who has no observatory find ad- 
van in its prompt readiness when in our wretched 
climate an hour’s clear sky offers? No timo need be lost 
in adjusting speculum or diagonal, waiting for tube to 
cool or air-currents w settle. As regards ease of position, 
has the reflector much advantage ! If it be an equatoreal, 
is not the eyepiece apt to be in most difficult positions, 
only to be met by reversing the telescope (often necessi- 
tating readjustment)? Must not the observer see at most 
times as through u glass darkly, for it is only when the 
silver is fresh that it nearly equals an o.g.—R. K. P. 


_(49037.]—Kaleidoscope.—I wish to make one of 
Ein. aperture, dinunis)ing to 2in. at the eye cnd, but of 
short length, about 1zin. Will the reflecting surfaces 
inside act as well with this short length, or will the 
images be distorted -A. C. L. 


149038.]—Tin-pot Battery.—I have lately fitted up 
one of these, but su far can get no result. I want it to 
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ring a lin. bell. The tin can is Tin. by bin., and contains 
clean cast-iron borings packed round a bin. by 2in. porous 
cell, which contains caustic potash solution. A zinc rod 
ia suspended in this, with a tinned copper- wire on the 
end. A piece of copper-wire is soldered to top edge of tin 
can. I cannot refer to those numbers of ours which 
contain a description of this bettery, so must ask some 
kind friend to tell me where Iam wrong. I tested one 
some time since which worked very well, and have made 
miae; as near as I can remember, like it.—Lasor Omnia 
IXCIT. 


49099.]—In combustible Paper.— Can any one 
tell me how to make paper incombustible, and at the same 
time adhesive when rolled up into the form of a tube! 
CoxsSTANT READER. 


49040.) Ormolu.— Will some one give me the mix- 
ture and the mode of finishing ormolu ornaments, 80 
par I can cast and finish same? — CoowrrY Brass 

OUNDER. N 


49041. — Electric Clocks. Would Mr. E. M. Nel- 
son kindly add to his interesting letter on the above sub- 
ject the following information !—How are the contacta 
made—platinum or mercury? Practically, the difficulties 
in making electriccontacts toact properly are theso— First: 
Lf the contact hesitates it may propel the dial it is ASE 
twice instead of once. Secundly: If platinum is 1 
considerable pressuro must be b ht upon it, or, after a 
time, contact will fail. Thirdly: N aporten and 
burns up quickly, Would Mr. Nelson say if he has tried 
tad A cov with creosote, and if it bas answered ? 
With all due respect to Sir Edmund Beckett, I find that 
the magnetio attraction is better than gravity to drive the 
dial. Of course, a mechanical arrangement must exist to 
prevent the suddenness of the keeper throwing the move- 
ment 2, 3, or 4 minutes instead of one. When this is pro- 
periy e you can put on a very strong bat without 

ving 0 to consider but your contact points being 
burnt up. I need not add that if you have to balance your 
work with 1 15 power, the attempt must proye an utter 
failure.—F. E. T. 


[49042.]—Gravitation.—To F. R. A. 8. Would 
joa please to explain how it is that gravity as 

a square of the distance increases inversely? The two 
forces, the centrifugal and centripetal, must balance each 
other. According to the orthodox, the gravitating power 
reckoned at M as 1 will be at Neptune 6,300 times 
less. The velocities of the planets accordingly ought to 
have a co ding balance, but they bave not. Accord- 
ing to the velocities, it ought to be a force for Mercury 1 
and 9 on Neptune, and instead of the orthodox squares of 
the distance the velocities show the square root of the dis- 
tance. Will you also kindly say whether Newton’s force 
of gravitation isassumed or proved : if the latter, where may 
it be found - Ro. Wi.prxa. 


ANSWERS TO CORRESPONDENTS. 


— . — 


„%% AN communications should be addressed to the EDITOR 
of tha ENO Ian Mecaaxic, 31, Tavistoch- street, Covent 
Garden, . C. 


r 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate picces of paper. 2. Put 
titles to querica, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or querics asking for ad- 
* of manufacturers or correspondents, or where 
tools or other articles can be or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. | 

„Attention is especially drawn to hint No. 4. The 
spare devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The ‘‘Sixpenny Sale 
Column offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
and unacknow 


to Wednesday evening, Dec, N, 
elsewhere :— 


J. CLARKE. H. Luyton.—J. Larmor.— Rev. E. J. Warm- 
ington.—J. Peirce. C. Motter. Scott and Co.—Senor 
Don J. Fleming.— T. McNally.—Thurso Mechanics’ 
Inst. -I. M. 8.—-Rampart.—G. Greenwood.—F. Stel- 
fox.—Hamlet.—W. D.—J. D. L.—Gco. W. Ten.—Cur- 
mel.—J. C.-—Apprentioe.— Pax. R. E. Crickitt.— En- 
gincman.—Gereb Admi.—J. Sutclitfe.—C. E. Stretton. 
A Fellow of the Royal Astronomical Society.— Faber. 
—A.B.M.—S. Jackson.—W. T. Bayne.—J. ves. 
—J. P. N.— W. B. P.—Dr. Edmunds.— Edward M. Nel- 
son.— Philip Braham.—Ploni Almoni.— Fred. Carre.— 
E. P. R.—J. T.—Jas. Guorman.—J. W. D.—Nicholson, 
—Fitter.—W. H. J.—G. Schutze.—Auld Reekie.—An 
Anxious Futher.— Parallel.—Si .—T. Roberts. Ego 
Alpha. — Chemist. J. C.—C. Slugg. Medical Coil.— 
Shipwright.— Tom. 


Box pixi. (See the indices for the motor, and make the 
one that suits best. As to electro-maynets, you will 
find a table on p. 336, No. 872. For one to lift zcwt., 
the diameter of core should be jin., and length of poles, 
measuring from bend, 3jin. Use No. 20 wire over 
four-fifths of the length, und put on enough to make 
the diameter 2in.)—W. R. Mownray, Port Elizabeth. 
(We are afraid we have not space for your theory, which 
we imagine is quite origi unless you may find 
something akin to it on p. 12 of this volume.) — ENGINE 
Cuvanger. (All have been fully described in back num- 
bers. Suppose a vacuum created in a flexible vessel, it 
will collapse by the pressure of the atmosphere. If, 
then, you attach a to one of its sides or ends the rod 
will move a lever, and soon. Similarly with the steam 
Lrake, a piston or two pistons are connected by rods to 
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levers, and in the Westinghouse a pressure of air is 
used instead of making a partial vacuum for external 
ressure to act.) —TostaGe Stamp. (The office named is 
E 1 Mr. Hancock, who makes the stamps referred 
rang k . M. (The low-water safety-valve. See recent 
numbers.)—J. F. (You must make it hot and stir ina 
little white wax in shreds.)—J.C. (Cannot be done to 
any advantage. They are differently constructed.)— 
Pyrotecunist. (Any dealer in chemicals will answer 
both questions ; but we suspect you will find it much too 
expensive for your purpose, A dark violet fire is made 
of alum and carbonate of potash 6 parts each, sulphur 
8, and chlorate of potash 30 parts.)—Amazon. (We 
believe it is done by hand, by means of a gongs.) A 
Constant Reaper. (Nickel-plating described many 
times. See p. 33, No. 808.)—F.C. (You will find the 
B. W. G. up to No. 36 onp. 14, last volume. 2. Sucha 
table up to jin. is given in Mr. Sprague’s book. See a 
table in No, 325, È 297, and the formule in his articles.) 
—Wittiam. (They are simply collodion positives on 
iron plates. You will find instructions in back volumes. 
See pp. 490, 513, Vol. XXXII.)—D, H. (There are no 
cular rules. Strain them fairly tight, as low down 

as convenient. Ordinary bell-wire. 2. There is no 
possibility of fixing even an approximate price. Some 
people would give as many guineas as others would 
shillings, )—Rossanr. agg, Pre es in back volumes, 
but they are mostly pastes. elt 20z. of black rosin in 
ot at ye and add 30z. of beeswax, When thoroughly 
ed, remove from the fire and add half-ounce of fine 
lampblack and a quarter-ounce of Prussian blue. Stir 
and add turpentine to make a paste. Apply with a 
piece of rag and polish with a soft brush. Your condi- 
tions are rather too onerous.)—V. M. N. (Heel-ball is 
made in various proportions of the following: — Try 
beeswax ilb, suet 402. Melt and stir in 4oz. ivory black, 
302. lampblack, and 2oz, cach of sugar-candy and gum- 
arabic—all in very fine powder. Mix thoroughly, and 
pour into moulds. If too hard, you could increase the 
resi BN Nate Brass Founper. (Calamine is carbon- 
ate of zinc. 2. Coppers, zine 34, nickel 3; or tin 854, 
antimony 14°5. 3. You must say what governor you 
mean; but you will find many described in back num- 
bers.)—Trvuton. (Any of the usual purgatives, and an 
enema of salt and water to wash out the lower bowel.) 


—Jas. Kuiru. (We cannot help you. Try Notes and 
Queries, —UnForTUNATE. (You have = bly out- 
grown your strength. Temperance, regular living, and 


tience will put all right in a year or two.)—ALETHE. 
F after personal examination — your own 
medical men are doubtful, how could Dr. unds, 
even if he were willing, which we know he would not be, 
give any opinion or advice worth following, and that, 
too, in theabsence of any particulars as to your age or 
condition ? If we had a wife or sister suffering from the 
malady you suppose yourself to suffer under, we should 
lace her under the care of Mr. Spencer Wells, Dr. 
tock, or some other surgeon of similar experience, 
and patiently and faithfully follow his instructions, 
and not risk life and health in the hands of people who 
‘ disperse by medicine and ointments.”)—Pracrticus. 
(If A.“ considers himself ‘* morally bound to pay the 
extra pound,” he has no right to waste our space and 
Mr. Wethertield’s time to find out whether“ B.” can 
legally claim it.) NERTTLNFVOLI D. (If the slate roof 
is in the country, you might use the rain-water, 
but if in town, ordinary cistern water; in either 
case of about the same 5 as the skin. 
There is no danger to be apprehended from the para- 
min.) —AunAL. (Better get examined by a competent 
surgeon used to ear diseases ; meanwhile, the use of the 
oil will bably do no harm.) — A. Z., Bradford. 
F. R. A. S. ns adopted all the means you suggest except 
the Parliamentary inquiry,“ and that is not so easily 
managed as gon seem to think, We rather grudge the 
space the subject occupies from time to time; but we 
never refused insertion to a reply from any advocate of 
the pa: ty F. R. A. S.““ assails, which was, in any sense 
or shape, a reply, and not merely abuse; and we have 
not inserted a tenth of the letters which have reached 
us endorsing our correspondent’s views, and eing 
with his strictures.)—Bona Five. (No medical exam- 
ination is necessary. 2. We are compelled to decline 
inserting perun copied from textbooks. )—ENQUIRER. 
3 piers property is personal, the wife takes one- 
ird, 


the rest is divided equally among the 
children. ) e 


International Railway Safety Exhibition. 
—A provisional committee, with Mr. Charles 
Boysset, vice-president of the French Chamber, as 
resident, has been formed for organising an 
international exhibition of appliances, calculated to 
insure the safety of railway passengers, to be held 
in the Palais de l'Industrie, Paris, in 1883. The 
three classes of objects to be admitted are:— 
Systems of coupling, arrangements of signals, and 
various brakes. 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in THE BUILD- 
ING NEWS,” blished every FRIDAY, eo Fourpence, 
at 31, Tavistock-street, Covent-garden, London, W.C. 

“THE BUILDING NEWS" is the Princi 
senting Architects and Builders, and has the 
of any Professional Journal in the kingdoin. 

Every Workman should insist on seeing “THE RUILDING 
NEWS " every week at his Club or Coffee House. He will find 
more“ Lists of Tenders '' for new work in it ev week than in 
any similar paper, and can thus ea where work is likely to be 
had. He is also specially invited make use of ‘ Intercom- 
munication ” ifhe wants to know anything about his trade; to 
write to the Editorif he has any suggestions to make, and to 
advertise in the paper when he wants work. 


The —— for Advertisements for Situations is One Shilling 
for Twenty Words, and Sixpence for every Eight Words after. 


1 Journal, repre- 
rgest circulation 


Holloway’s Ointment, aided by his Pills, presents 
the only rational mode of curing pimples, boils, carbuncles, 
abscesses, and n diseases. Tainted blood, the fountain 
of these evils, is thoroughly puritied by these Pills, and the evi- 
dences On the surface are effectually cradicated by the unguent, 
without pain or danger. 


CHESS. 


— . — 


Att Communications for this department must be 
addressed to the Chess Editor, at the office of the 
= LISH Mecuanic, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCCXI.—By T. B. Row tanp. 
Black. 


& m 


AL 


Vib 
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White. (8+5 
White to play and mate in two moves. 


PROBLEM DCCCXII.—By the Chess Editor of the 
* Register. 
lack. 


White. 
White to play and mate in two moves, 
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SoLUTION to 807. 


White. Black. 
1. Kt to B 6 1. Anything 
2. Mutes 
SOLUTION TO 808. 
White, Black. 

1. B to K 2 1. B to Kt 7 (a) 
2. B to B 4 (ch) 2. Kt takes B 
3. Q takes B ma 

(a) 1. B to B 6 (b) 
2. Q to B 4 (ch) 2. Moves 
3. B or Q mates 

(b) 1. B to K 5 (c) 
2. Q to R 2 (ch) 2. Kt covers 
3. Q mates 

(e) 1. P to K 4 (d) 
2. Kt t) Kt 6 (ch) 2. K moves 
3. Q mates 

(d) 1. P to R4 
2. R takes P (ch) 2. P covers 
3. Kt mates 


Game played at Brighton between Messrs. W. Mead 


and A. Smith :— 
(Danish Gambit.) 
White (W. Mead). Black (A. Smith). 
P-K 4 


1. P-K 4 T: 

2. P-Q 4 2. P takes P 
3. P-Q B3 3. P takes P 
4. B-Q 4 1. Kt-Q B 3 (a) 
5. Kt takes P 5. B-Kt 5 

6. K Kt-K 2 6. K Kt-K 2 
7. Castles 7. P-K R 3 

8. Kt-Kt 3 8. Kt-K 4 

9. B-Kt 3 9. P-Q8 
10. P-B 4 10. Kt-Kt 5 
11. P-B 5 (b) 11. B-B4 (ch) 
12. K-R sq 12. Kt-B 7 (ch) 
13. R takes Kt 13. B takes R 
14. Kt-R 5 14. RK Kt sq 
15. B takes R P (c) 15. P takes B 
16. Kt-B 6 (ch) 16, K-B sq 

17. Q-R 5 17. R-Kt 2 

18. Q takes R P 18. B-Q 5 

19. Q Kt-Q 5 19. B takes Kt (d) 
20. Kt takes B 20. P-Q 4 
Ji; s 21. Kt taxes P 
22. P takes Kt 22, Q-Kt 4 
23, Q takes R (ch) 23. Q takes Q 
24, Kt takes Q 24. K takes Kt 
25. B takes P 25. B takes P 

D:awn Game. 


NOTES. 


(a) Kt to K B 3 is the usual move: 4. P takes P is 

ps by the books as leading to a lost game; but it 
rings about some interesting positions. 

(b) Purposely giving up the exchange, relying on 14. Kt 
to R 5 to force the game. 

(c) P to B 6 seems to be the right move, winning 
easily. 

(d) Why not Kt to Kt sq? 


NOTICES TO CORRESPONDENTS. 

Correct Solutions to 807 and 808 by H. Planck and J. B. 
of Boxfcrd ; to 807 by W. T. Bayne; to 808 by D. 
Mackay. 

D. Macxay.—The obligation is ours. We shall be glad 
to hear from yvu agai. 


J. P. Taylor and H. F. L. Meyer are thanked for the 
problems. 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE. 


5s. 6d. for Six Months and Ils, for Twelve Months, Post- free to 
any of the United Kingdom. For the United States, 13s., or 
3 dols. 25¢. gold; to France or Belgium, 13s., Or 16f. 50c. ; to India 
via Brindisi), 15s. 24. ; to New Zealand, the Cape, the West 
ndies, Canada, Neva Scotia, Natal, or any of the Australian 
Colonies, 13s. 


The remittance should be made by Post-office order. Back 
numbers cannet be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
4d. each to cover extra postage. 


Messrs. James W. Queen and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols 
25c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the 1 office in 
London. All subscriptions will commence with the number first 
issued aftor the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXX., XXXI., XXXII., 
XXXIII., and XXXIV., bound in cloth, 7s. each. 


(Vol. XXXV. now ready, price 78. 


All the other bound volumes are out of print. Subscribers 
would do well to order volumes as soon as possible after the con- 
clusien of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most ofour back numbers can be had stagi, price 2d. 
each, aig w any bookseller or newsagent, or 24d. each, post-free 
from the office (except index numbers, which ure 3d. each, or 
post-free, 31d.) 


Indexes for each half-yearly volume up to Vol. X. (except Vols. 
IL, III., IV., V., and X.) inclusive, 2d. cach. Post free 2 d. each. 
Indexes to subsequent vols., 3d. cach, or post free, 34d. ses for 
binding, Is. 6d. each. 

„ Subscribers are requested to order Cases and Vols. through 
their booksellers, and not to send direct. The regulations of the 
Post Office prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. 


s. d. 
Thirty Words ae eee . a ee ey oe 
Every additional eight words, . Sie ae wie PE E 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph Advertisements One Shilling 

r line. No front page or paragra advertisement inserted for 
ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. d. 

Twenty-four words 12 98 34 wi T. 
For every succeeding Eight words 8 88 N 
AVERTISEMENTS in the SIXPENNY SALE sects es 
s. d. 

Sixteen words .. P T èe + ae ae © 
Fer every succeeding Eight Words a ae coe E 


„„It must be borne in mind that no Displayed advertisements 
can appear in the“ Sixpenny Sale Column.“ All advertisements 
must be prepaid, no reduction is made on repeated insertions; 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P.O.0. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), may 
be sent where it is inconvenient to obtain F. O. O's. 


a The address is included as part of the advertisement, and charged 
or. 


Advertisements mat reach the office by 1 p.m. on Wednesday 
to insure insertion in the following Friday's number. 


Epps’s Cocoa.—Grateful and Comforting.— 
—“ By a thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a careful appli- 
cation of the fine 18107 of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately flavoured beverage 
which may save us many heavy doctor's bills. Itis by the judi- 
cious use of such articles of diet that a constitution may be grada 
ally built up until strong enough to resist every tondency ' 
disease. Hundreds of subtle maladics are floating around us ready 
to attack wherever there isa weak point. We may escape mane 
a fatal shaft by keeping ourselves well fortified with pure bl 
and a properly nourished frame.""—Ciril Service Gazctte—Made 
simply with boiling water or milk. Sold only in Packets, labelled 
“ James Errs and Co., Homa@opathic Chemists, London.''—Also 
makers of Epps’s Chocolate Essence. 


NOTICE TO SUBSCRIBERS. 


Bubscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term for which 
their subscription is paid will be forwarded to them in a Pink 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is desired te continue the Subscription. 


OUR EXCHANGE COLUMN. 


—— — 


The charge for Exchange Notices is gd. for the irst A words, 
and 3d. for every succeeding 8 words, 


Wanted, Tricycle. Will give Sin. back gear oft. 
Bench Lathe, with treadle, all frum V stecl; what offers i- Hua, 
Queen-street, Colchester. 


Spinal Instruments, 2, cost £7. Exchange for 
Conjuring Apparatus or Lantern Slides, other offers requested.— 
“ Ino," , Methicy-road, Kennington, London. 

Photographs. — About 50 abbeys and cathedrals 
Tin. by din. size Pan take dd. cach, or what offers? Books — 
Address, Puoro, 182, Trongate, Glasgow. 
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THE PROGRESS OF ASTRONOMY 
IN 1882. 


A the close of another year the ustronomer 
is able to look back with sutisfaction 
upon no inconsiderable amount of discovery 
and work achieved in connection with the 
physical constitution, structure, and move- 
ments of the bodies which spangle the 
celestial vault. Much of this of necessity 
does not appeal very strongly to popular 
imagination; and yet there is enough left 
to excite the wonder and interest of a large 
proportion of those outside of the compara- 
tively narrow circle whose business or 
pleasure it is to watch the face of the sky. 
Chief among objects which appeal to the 
non-scientific public, we may reckon comets, 
of which three have been discovered during 
the year 1882. In fact, it would be more 
2015 correct to say that four have been 
seen; but as the solitary view of the fourth 
was merely obtained in Egypt during the 
short period of totality of the Eclipse of 
May lith, mention of this may be deferred 
until we come to speak of that phenomenon. 
The first comet, discovered during the pre- 
sent year (and known technically as cometa, 
1882) was found in America by Wells on 
March 18th, and was subsequently exten- 
sively observed in this country. The chief 
point of interest in connection with it was 
that its spectrum showed strongly the well- 
known line of sodium (the metallic base of 
common salt). So brilliant was this that it 
was stated at the time (June 8) that the 
comet might almost be said to shine by 
monochromatic light.” This is very notable. 
inasmuch as the type of spectrum yielded 
by compounds of hydrocarbon has hitherto 
been one common to all the comets which 
have appeared since spectrum analysis has 
been applied to these bodies; and it is thus 
obvious that the chemical constitution of 
this comet must have differed wholly trom 
that of the series which have appeared 
since 1864. Zhe comet, however, par 
excellence, of the year, was of course the 
glorious object which scems first to have 
been seen by Mr.' Finlay at the Cape of Good 
Hope on the morning of September 7. The 
first news of its discovery, however, reached 
this country in a telegram from M. Cruls, of 
Rio Janeiro, by whom it was independently 
discovered on September 11th. On Sep- 
tember lita Mr. Common, of Ealing, 
watched it within less than half the Sun's 
diameter of his limb; while on the same 
day, at the Cape, Mr. Finlay and Dr. Elkin 
observed it right up to apparent contact 
with the Sun: only losing sight of it when 
it actually passed on to his face. So closely 
did it approach to him, that it must have 
passed through the Corona! Whata superb 
spectacle it subsequently presented in the 
early morning sky during October and 
November, hundreds who will read these 
lines must remember. In fact it is but very 
recently that it has practically disappeared 
from these latitudes; still, however, to be 
watched from more southern ones until it 
fades into that abyss whence it will not 
return for many generations. It is needless 
to occupy space here by the recapitulation 
of the story of the scare which was created 
when the Astronomer Royal for Scotland 
announced (on the authority of Professor 
Lewis Boss) that this comet was describing 
a spiral which must speedily bring it right 
into the Sun; with the implied result of a 
eneral mundane conflagration. Malgré the 
eat Pyramid, the world will last for 
Professor Piazzi Smyth’s time. It is worthy 
of remark that the spectrum of this Comet 
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(b), like that of Comet a, showed the sodium 
line very brilliantly, in combination, how- 
ever, with three bands seemingly belongin 
to some hydrocarbon. The third Comet (c 
was discovered. by Barnard in America on 
September 10th. It presented no special 
feature of interest. 

The total eclipse of the Sun on May 17th 
was most successfully observed in Egypt by 
MM. Thollon, Trépied, Ranyard, and A. 
Puiseux. Indications of a lunar atmosphere 
were obtained by the aid of the spectroscope; 
and the exact place of the bright line in the 
coronal spectrum, identified with 1474 of 
Kirchhoff’s scale, was determined. The 
corona, of the sunspot maximum type, was 
magnificent, Mr. Ranyard describing it as 
full of delicate lines of light curving hither 
and thither, and arranged in great groups. 
This gentleman obtained a series of most 
successful photographs, which, in addition 
to the peculiar structure of the corona, ex- 
hibited images of a bright Comet (to which 
we have alluded above) about half a degree 
from the Moon’s limb. This, with its 
scimetar-shaped tail, was a striking obfect 
during totality, causing no small consterna- 
tion among the native Egyptians. Nothing 
was ever subsequently seen of it, though. 
The expedition which achieved these and 
other equally valuable results was dis- 
patched through the munificence of M. 
Bischoffsheim. TWO gentlemen, dubbing 
themselves a British Government Expedi- 
tion, obtained £350 from the Donation 
Fund of the Royal Society on the recom- 
mendation of a body at South Kensington, 
called the Committee on Solar Physics. 
They effected nothing whatever, which was 
not as well, if not better done, by the 
skilled observers of whom we have just 
spoken. 

Sunspots of enormous dimensions have 
appeared on more than one occasion during 
the past year. A splendid one made its 
first appearance in the Sun's southern 
hemisphere on April 13th. Coincidently 
with this, magnetic storms occurred on 
April 19th. That well-known observer, the 
Rev. F. Howlett, measured the superficial 
area of this stupendous disturbance, and 
found it to be not less than 2, 050, 000, 000 
square miles. It was successfully photo- 
gruphed by Mr. Henry Pratt, of Brighton. 
Another even larger one was visible during 
November. As stated by a correspondent 
in the columns of our contemporary, the 
Echo, it covered a space of 2, 356, 846, 000 
square miles! Aurore and violent magnetic 
disturbances occurred concurrently with its 
apparition. 

For the last thirty or forty years, the interval 
between the two bright rings surroundin 
Saturn has been termed in all astronomi 
works, ‘‘ Ball’s division,“ on the supposed 
ground that it was discovered in 1665 by a 
certain Mr. William Ball, at Minchead (or 
Mamhead). It has, however, been recently 
shown independently by Mr. W. T. Lynn 
and Mr. C. L. Prince, that Ball never really 
saw it at all; and that it was first observed 
by Cassini in 1675. For the future, then, it 
can only be legitimately known as Cassini’s 
division. 

The fourth in point of size, among the 
giant refracting telescopes now in use, has 
recently been erected in the Halsted Obser- 
vatory, Princetown, U.S. The diameter of 
the object-glass is 23in., and its focal length 
30ft. lin. It is furnished with every appli- 
ance for celestial observations of all descrip- 
tions. Some idea of the massive character 
of its mounting may be given by the men- 
tion of the fact that its weight, including 
that of the telescope, is about seven tons. 
This splendid specimen of the skill of Messrs. 
Alvan Clark and Sons has been provided 
wholly by private munificence; two sub- 
scribers alone, Messrs. R. Bonner and R. 8. 
Stuart having respectively contributed 
10,000 and 6,000 dollars towards the cost of 


its construction. We may add, that the 
great Vienna refractor by Grubb, of Dublin, 
which has an aperture of 27in., has also just 
been finally adjusted in the observatory for 
which it was constructed. Report speaks 
very highly of its performance ;, but it is 
scarcely in actual work at the time we 
write. 

In celestial photometry, Professor Picker- 
ing, at Harvard College, U.S., and Professor 
Pritchard, at Oxford, continue their valuable 
labours. The close correspondence between 
the results which they obtain, by different 
means, affords cogent evidence of the value 
and correctness of the principles on which 
they are independently working. We may 
now look forward to somcthing like a scien- 
tific classification of star mugnitudcs—an 
indispensable prelude to the study of the 
curious subject of the variability of stars, 
and its cause or causes. 

By very far the most important astrono- 
mical event of the year has been the Transit 
of Venus over the Sun’s disc, which occurred 
on the 6th of Dec., 1882. The recent ap- 

‘arance of articles in these columns, 
dalag in a popular manner with this phe- 
nomenon, absolves us from the necessity of 
entering into much detail concerning it 
here. Tt may suffice, then, to say that the 
British expeditions have been, with one most 
unfortunate exception, entirely successful ; 
and that observations have been obtained, 
by the combination of which good results 
may be anticipated. The exception to which 
we refer is that of the party sent out to 
Brisbane in Queensland, which wholly failed 
to see anything whatever of the Transit. 
In the British Islands, comparatively few 
people appear to have observed the entire 
sequence of phenomena; the majority seem- 
ingly having missed the most important 

hase (that of contact) altogether. At 
Breenwich nothing was seen ; at Oxford the 
Sun was only visible for about five seconds ! 
In the West of England, however, observers 
were very much wore fortunate, the sky 
having apparently been cloudless over a large 
arca. Mr.Webb, at Hardwicke, observed both 
external and internal contact, but does not 
seem to have noted the times. Oddly enough, 
considering the usual climate, two at least 
of the Irish observatories succeeded per- 
fectly with their observations: Doberck at 
Markree, and Dreyer at Armagh, having 
obtained excellent determinations of the 
times of contact both external and internal. 
An observer in Sussex, Mr. C. L. Prince, 
also appears to have got a good time deter- 
mination of internal contact. The Americans 
seem to have been very successful in various 
localities, and notably to have obtained many 
series of admirable photographs. We regret 
to learn that the Belgian expedition to South 
America failed to observe the Transit. As 
we have said above, though, a sufficient 
number of observations have been obtained 
in various parts of the world to enable as 
accurate a deduction of the Sun’s distanee to 
be made as the method admits of. After 
all, though, it is chiefly useful as a check or 
control upon other modes of obtaining the 
solar parallax; one, at least, of them of 
superior accuracy to it. 

n astronomical literature, excluding con- 
tributions to the Proceedings of learned 
societies, there is not much to note. Among 
the most important works we may mention 
Vol. II. of the really wonderful ‘‘ Biblio- 

raphic Générale de l’ Astronomie,” of MM. 
Hoarau and Lancaster, completed during 
the present year. In 2,225 (!) double columns 
this contains a catalogue of every astronomi- 
cal paper and essay that has appeared in 
the Proceedings of the learned societies, as 
well as those in reviews, magazines, and 
journals, since the beginning of the 17th 
century. As a work of reference, it is in- 
valuable. Les Etoiles, by that inde- 
fatigable writer Flammarion, is a popular 
but exhaustive description of the entire 
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celestial vault. Mr. Ledger, the Gresham 
Professor, has reproduced a series of his 
Lectures under the title of The Sun: its 
Plunets and their Satellites,” which is worthy 
of notice as a readable popular exposi- 
tion or planetary astronomy. Professor 
Young’s excellent work on The Sun,” in 
the International Scientific Series, will 
be read by every one interested in the 
subject on which he is so eminently qualified 
to speak, and on which he treats so lucidly 
and agreeably. Finally, we may commend 
the popular treatise on the Transit Instru- 
ment, by Mr. Latimer Clark, to all church- 
wardens and owners of turret and stable 
clocks ; in fact, to every one whose duty or 
interest it is to see that time is correctly 
kept, and trains are not missed or appoint- 
ments broken, through the erroneous indica- 
tions of dials set up in public view. 

We learn that Dr. Huggins has just suc- 
ceeded in photographing the corona of the 
uneclipsed Sun. His method is of the very 
simplest possible character, consisting, as it 
does, in merely interposing a plate of violet 
glass between the object-glass of the tele- 
scope and the photographic plate. In this 
way an over-exposed image of the Sun 
itself is obtained, with the structure of the 
corona distinctly traceable round it. There 
is a certain fitness in the invention of this 
method by the man who was the first to 
point out the mode of viewing solar 

rominences under ordinary conditions 
R.A.S. Monthly Notices, Vol. XXVIII., 
p. 88), afterwards successfully adopted by 
M. Janssen and Mr. Lockyer. 

Death has, happily, not been very busy 
among astronomers during the year 1882. 
The first one of eminence who was taken 
from us was Dr. Robinson, who died full of 
- years and honours on February 28th. He 
retained his faculties to the last, and his 
brilliant intellect shone almost undimmed 
when he had attained the great age of 90. 
He was appointed Astronomer Royal in 
Ireland as far back as 1815. Another 
painstaking and conscientious head of an 
Observatory passed away, too, on the 3rd 
ultimo, in the person of the Rev. James 
Challis, the Plumian Professor at Cam- 
bridge. His knowledge of practical as- 
tronomy was sound und extensive, and 
he did useful educational work in teach- 
ing the theory and use of instruments 
to such undergraduates of the University as 
manitested the disposition and capacity to 
protit by his instructions. By the death of 
Dr. Henry Draper, at New York, at the 
untimely age of 45, astronomical science 
sustains a severe loss. As a celestial photo- 
grapher Dr. Draper was unsurpassed; in 
fact he constructed a reflecting telescope of 
153in. in aperture with his own hands for the 
express purpose of photographing celestial 
objects. His wonderful reproductions of 
the great Nebula in Orion and of its spectrum 
must be fresh in the memory of many of 
our readers, Dr. Draper will, however, 
probably be best remembered by his dis- 
covery of the existence of oxygen (and 
possibly of nitrogen) inthe sun. As this 
discovery was not mado at South Kensing- 
ton, and moreover was opposed to particular 
doginas of that establishment, it was viru- 
lently attacked by certain persons in this 
country, It is, however, now accepted by 
everyone qualified to form an opinion upon 
the question. 

Such are a few-of the more salient features 
in the astronomy of 1882. If they show us 
that work, and good work, has been done, 
they may also serve to remind us how very 
much more remains to be accomplished. 


CAPACITY AND DIELECTRICS. 
By qoHN T. PRAGUE. 


N UCH of the accepted teaching on the 
subject of electric static capacity is 
wlusory, because the terms devised to fit the 
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early ideas of the nature of charge are 
still used, and their artificial nature is seldom 
set forth. The many new applications of 
electricity will certainly render this of great 
importance before long, and necessitate a 
clear understanding of it, and I propose to 
trace out its leading features. 

All mathematical electricians teach that 
the capacity of a sphere is as its radius,” 
and here begins the delusion. Asa fact, a 
sphere has no capacity at all, considered by 
itself ; and, therefore, the expression is often 
qualified by the statement, ‘‘ provided it is 
at a considerable distance from surrounding 
surfaces’’; but this form of statement hides 
away the fact that the capacity exists, not 
in the sphere, but in the surrounding 9 858 
itself, and that the dimension of the sphere 
affects the capacity only because it forms 
a connection 5 the space and the medium 
occupying it. Any statement as to capacity 
of a surface should, therefore, be considered 
as referring to conditions in which the in- 
ductive resistance is large. 

Capacity is measured by the quantity of 
electricity which is necessary to raise the 
charge to unit potential. 

a) Spheres. A sphere of one centimetre 
radius is taken as the unit of capacity in the 
centimetre gramme second system of measure- 
ment. 

Capacity of spheres varies as their radii. 

A charge on a sphere acts externally as 
though it were located at the centre of the 
sphere. 

(b) Concentric Spheres have a capacity de- 
pendent on the relative radii r, measured 
1 
by the formula a : — in which r! is the 
outer sphere. The rationale of this formula 
is that it represents the capacity due to the 
product of the two radii, and inversely to the 
thickness of the dielectric, which is the 
difference of the radii. Now, if the inner 
sphere is a small ball, while the outer is 
represented by distant surfaces, a moderate 
increase of the radius of the ball does not 
much affect the thickness, or distance, so 
that the capacity varies nearly as the radius 
of the ball as in case (a); if the two spheres 
are very close, their radii only affect the 
formula by the corresponding surfaces, and 
the principal element is the thickness of the 
dielectric, and the result is the same as in 

(c) and (e). 

The actual capacity in any given case 
is ascertained by multiplying the result by 
the specific inductive capacity of the di- 
electric enclosed between the two spheres. 

(c) Concentric cylinders, such as Leyden 
jars, or submarine cables, have a capacity 
dependent upon their length and their 
diameters ; that is to say, really upon the 
efficient thickness of the inclosed dielectric, 
and also upon the sp. ind. cap. The formula 
is K E in which K is the inductive 

log. D 

a 
capacity; k the sp. ind. cap. of the di- 
electrio; 7, the length; D the outer dia- 
meter, andd theinner. The same formula 
furnishes the current-giving power of 
cylindrical batteries, because the logarithmic 
ratio of the cylinders governs the internal 
resistance. 9 
(4) A circular disc has a capacity K = Z 


which is 5 , that is, according to the diameter 


divided by the ratio of the air-circumference 
o which is expressed in all formulæ 
y Re 
(e) For a pair of circular discs the formula 
2 
is K = 42 in which ¢ is the thickness of 
dielectric. 
J) For pairs of plates of any form the 


It will be instrue- 
tive to comprehend the part played here 


formula is K =k —., 
drt 


a 
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by 41. In the case of a sphere the constant 
ratio of the force to the surface density is 
4x, and this is connected to the relation of 
the surface of a sphere to its radius, which 
is 41 x r’; that is four times the circumfer- 
ence ratio, multiplied by the square of the 
radius. Now flat plates may be considered 
as of the surfaces of very large spheres, 
and the formula is derived from this artifi- 
cial representation, combined with the 
treating the two charges as acting from the 
centre of the imaginary sphere. 

(9) The formula can, therefore, be sim- 
plified by passing from abstract mathema- 
tical conceptions to practical conditions, by 
using unit dimensions and values. If we 
take one square foot as unit of surface, and 
one mil as unit of thickness, using the 
sp. in cap. of plates of those dimensions, 


the formula becomes K = k s , and fur- 


nishes the capacity in micro-farads. In 
this case ¢, the thickness of the dielectric, 
represents the infinitesimal difference be- 
tween the two imaginary radii, and there- 
fore the charge istinversely as the thickness, 
although the forces to which it is attributed 
vary as the squares of the distances, reckoned 
From this ideal centre. 


94. DIELEcTRICS.—AL substances possess 
two properties in relation to electricity ; 
all conduct electricity, but with very different 
facility: all offer a degree of resistance to 
transmission, and undergo a certain mole- 
cular stress: resistance and this susceptibi- 
lity to stress are notidentical, nor even pro- 
portionate, yet they have some relation to 
cach other; substances which undergo stress 
and retain the strained condition when the 
generating force is withdrawn are called 
dielectrics, and the faculty of receiving this 
stress is called inductive capacity. An 
approximate distinction may drawn 
between conductors and dielectrics, thus :— 

Conductors are metals (also carbon in some 
forms) or substances of which metals, in- 
cluding hydrogen as a metal, form one of 
the molecular binary subdivisions or tons. 

Dielectrics are substances not containing 
metals (except hydrogen, which in them 
does not replace a metal, or form a separate 
constituent), and whose molecular constitu- 
tion is complex and not binary; gases also 
are dielectrics. 

(a) Inductive Capacity or electro-static 
capacity is measured in ‘“ micro-farads,’’ 
and specific inductive capacity is the degree of 
this property possessed by specified or unit 
dimensions of each particular substance. 
Inductive capacity varies with temperature, 
and is generally reduced by heating. 

(b) Resistance of dielectrics follows the same 
laws as in conductors; it is measured in 
meg-ohms. (million of ohms.) on account of 
its magnitude, as compared with that of 
conductors; it varies as the thickness and 
inversely as the area; each substance has 
its own specific resistance, but in dielectrics 
it varies inversely as temperature. 

Guttapercha is usually measured at 75° 
Fahr. as unity, and its specific resistance 
may become (according to Willoughby 
Smith) 23°6 at 32°, and be lowered to 2233 
at 100°; but other values are also given, 
and no doubt much depends upon its purity. 

Indiarubber varies in the same manner, 
but to only about one-tenth the amount; 
and the resistance of both increases with 
pressure. 

(c) The product of the. resistance in 
meg-ohms, and the capacity in micro-farads, 
of any dielectric, is a constant value at the 
same temperature, irrespective of dimensions 
or form. 

(d) Dielectrics have each their proper 
breaking strain, or power of endurance; 
when the stress exceeds this, the dielec- 
tric breaks downs, and discharge occurs. 
Even thick glass may be pierced when a 
powerful charge is concentrated upon a 
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small area by means of pointed conductors; 
such breaks assume a zigzag line, following 
the points which offer least resistance, or 
which have least capacity for stress, and the 
discharge may. break off into several lines. 

(5) The act of chargé alters the dimensions 
of the dielectric. If a gluss-tube is filled 
with water, and a spark led into it by con- 
ductors, the water acts momentarily as a 
dielectric, and the act of discharge shatters 
the glass to pieces. The expansions and 
contractions which occur in a condenser are 
such as to enable audible sounds to be pro- 
duced as in a telephone. When a transparent 
dielectric receives a charge it is found that 
the arrangement of its molecules is altered, 
so thatitacts differently with polarised light, 
just as is the case when the magnetic field 
is formed in a transparent substance, and 
the degree of change produced is propor- 
tional to the square of the electric force. 

(J) When a current is passed into a 
dielectric, there is at first a sudden rush, 
and then a slow, continuous flow, due to 
two causes. 

1. Leakage, as it may be called, which is 
the true current, due to the actual con- 
ducting power of the substance, or to any 
accidental defects, such as cracks in the 
guttapercha covering a wire. 

2. Svakage.—The dielectric appears to 
continually absorb the electricity, as though 
the condition of stress were at first produced 
in only tho nearest and most yielding 

rtions, and then it appears to be gradually 

eveloped throughout the mass. Hence, 
the inductive capacity of any dielectric 
will be found to 55 different, according to 
whether it is taken for a merely momentary 
charge, the value of the first rush, or after a 
prolonged electrification. For most pur- 
poses, it is the first of these: which is of 
most importance. 

(7) When a condenser is discharged, a 
corresponding current is produced; first a 
rush, then a slow, continuous current, which 
is the ‘‘ soakage”’ coming out. 

(2) It is possible even to send in successive 
reversed charges, which will follow each other 
into the mass of the dielectric, and will return 
as currents of alternate direction. This, also, 
occurs in long cables, into which successive 
+ and — impulses may follow each other, 
and appear as signals at the distant end. 

(i) Residual charge is a result of this action. 
On discharging a jar or condenser, the prin- 
cipal portion of the charge—that which is 
due to the first rush in charging—is instan- 
tancously given up; that which would main- 
tain the small current gradually distributes 
itself over the mass of the substance, and 
after a time a fresh discharge can be ob- 
tained, or several successive ones, each fainter 
than the preceding one. This residual charge 
affords evidence of the state of stress existing 
in the substance: if it is allowed to escape 
as a very small current through large resist- 
ance and a reflecting galvanometer, the spot 
of 55 0 traverses the scale slowly; but if 
the Leyden jar be tapped, it flushes across, 
owing to the sudden discharge. This action 
is exactly what occurs with a strained bar or 
spring. 

(e) For use in condensers, the most useful 
dielectric is one possessing high resistance 
and high capacity. For telegraph cables, 
high resistance and low capacity are de- 
sirable, because the stored charges effected 
at each passage of current are the cause of 
‘“‘ retardation,” and limit the working power 
or rate of signalling. : 

(1) Retardation.—When a conductor and a 
dielectric constitute derived circuits to each 
other, the ordinary laws of conduction are 
modified by a principle which distributes 
electricity on all the paths open toit; if the 
two poles of a battery are connected to the 
faces of a condenser having a resistance of 
many meg-ohms, and also to a closed wire 
circuit of only a few ohms resistance, the 
current will only flow in the latter in the 
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same proportion as the condenser is charged, 
and the discharge of the condenser at a 
break of circuit acts a counter E.M.F., re- 
sisting current on fresh make of circuit. 
When the condenser is charged, it no longer 
affects the wire circuit. This is what happens 
in a cable; the charge of the dielectric must 
precede the arrival of the current at the dis- 
tant end, and this, instead of rising to full 
rate at once, increases gradually as the 
E. M. F. becomes freed by the dielectric 
charge being completed; as a consequence, 
the full power needed to affect instruments 
is only gradually reached. 
SPECIFIC INDUCTIVE CAPACITY.—This is 
the relative capacity of each substance com- 
ared to that of air in the same dimensions, 
air being taken for the standard, as 
water is taken for the standard of specitic 
gravity. Faraday took up the subject in 
his practical way, using a condenser com- 
posed of one sphere inclosed in another, and 
with a tube-stem provided with a stop-cock 
by which the diclectric could be exchanged. 
He employed two such pairs of spheres of the 
same size, one containing air and the other 
the dielectric to be compared, and charging 
both from the same source, and at the same 
time, he measured the quantity absorbed 
by each, which, of course, gives the relative 
capacity; this was also accomplished by an 
indirect method—by charging one, then 
dividing its charge with the other, and 
ascertaining the reduction of potential re- 
sulting from the division of the charge. 
Other experimenters have used flat plates of 
measured distance, and availed themselves of 
the delicate modern electrometers; but the 
real values are even yet very uncertain, A 
full account of the determinations as yet 
published will be found in Gordon’s 
‘Treatise on Electricity and Magnetism.” 
Specific inductive capacity is frequently ex- 
pressed as that of a cube, but for practical 
comprehension, the most convenient form 
is thin plates as given in the following 
table, in which I have collected the most 
reliable and useful particulars. The value 
k can be calculated for any value by siinply 
multiplying that of air 0:0323 by the sp. 
ind. cap. of the substance. 


1 aN 
2 [Capacity of Later determinations. 
Diclectric, | Z plate, ift. 8q., 
4 I mil (lin.) 
— thick. Boltzmann. Gordon. 
Micro- farads./ 
Dry iir 1° 0:0323 — — 
Resin 177 0:0572 2: — 
Pitch chs cdcdincs 1'50 0:0581 — = 
Bevs-wax ...... 1:86 0:0601 — — 
Gleis æ 1°90 0°0614 — — 
Sulphur......... 1°93 0:0523 3°84 2°5S 
Shellac ......... 1°93 00030 — 2°74 
Caoutchouc . 2˙8 0˙ 0901 — 2°220 
Guttapercha 42 0:1357 — 2'462 
Mien 6° 0°1620 — — 
Parnffin — — 2˙32 1994 
Ebonite — — 3°15 2°28 4 
Glass : flint — — — 3°054 
5 crown. — — — 3˙213 
Silow. 
Bisulphide of 
cur bon — — — 1°81 
Oil of turpen- 
tine — 2°153 — 
Petroleum...... — 2'054 — 


OBJECT-GLASS WORKINGd.—III. 
| By ‘“‘ PRIsMATIQUE.”’ | 


T thickness of 0.g.’s of the construction de- 
scribed in No. II. of these papers, needsu little 
more comment. Results from comparing the thick- 
ness of various o. g. 's, by various makers, go to 
prove that rule of thumb has prevailed—o.g.’s of 
Gin. diameter, whose thickness has not exceeded 
żin., when both lenses have been measured on 
the edge together, and 0.g.’s 3in. diameter, of the 
sume, or even greater, thickness not being un- 
commonly sent out by the same maker, in cach 
case very perfect in performance. This gocs to 
prove that tlexure is not as effective in disturting 
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a refracted image as a reflected one, and perfectly 
agrees with theory. This will remove all doubt 
from the amateur’s mind on that subject, which 
I will disauiss with this remark: The less glass 
we have, consistent with safety in working, the 
better. 

Having determined upon the form—and cur 
good friend Mr. Bradbury is getting together a 
grand selection for the experimentalist—the 
next step, especially for the beginner, is to know 
what he is working for practically. He must re- 
member that pertect achromatism has never been 
attaincd, and that the nearest approach leaves a 
residue of colour, technically called the secondary 
spectrum. To those who have not seen through 
an o.g. this may seem a formidable affair: it is 
not so in tact, the secondary colour merely act- 
ing as.a transparent haze, if I may use such a 
paradoxical expression, and this remark wits made 
by the late Thomas Cooke, of York, to our re- 
spected correspondent, Mr. Wenham: “If you 
could sweep it away with a brush, the definition 
of the object wonld not be improved.” Still the 
elimination entirely of the secondary spectrum 
is a desirable end, and the aim of all concerning 
themselves with o.g. work, professional and ama- 
teur alike. To grasp the mode of testing as 
gencrally practised by the trade, it is necessary, 
in the first place, to consider the action of a simple 
convex lens in producing an image of a single 
luminous point. The spherical bulb of a ther- 
mometer tube is used for this purpose, so placed 
as to reflect a reduced image of the sun. Now, 
inexamining the image produccd by a single 
lens of crown glass with an eyepiece, there is a 
mass of colour produced, visible at its most dis- 
tinct position, spread about as it were: but if we 
push the cyepicce in nearer to the crown o.g. 
the luminous point spreads into rings with a 
blue centre, and violet as we approach nearer. 
This proves the fact that a single lens of convex 
spherical form gives the blue or violet raysa 
shorter focus than the red; the latter will be 
found surrounding the penumbra we are examin- 
ing, also proving that we are going inside the 
focus for red rays. Now we bring our eyepicce 
away from the o.g., wo find outside the focus i 
very little way, that the centre is red, and that 
tho penumbra, instead of well-formed rings, is a 
diffused mass of blue and violet. If we think a 
little we can account for this; the blue and violet 
rays coming to a focus under the visual focus arv 
correspondingly spread out beyond it, as the rays 
form two cones, the apex of each at the visual 
focus, the bases opposed. Thus the proofs of 
chromatie under-correction and aberration aro 
faithfully delineated to our eyes. It must alse 
be remembered that if there were no colour at wl 
produced by the lens, the focus of each gone cf 
the lens decreases from the centre outwards, 
measuringon the axial line. This gives us proof 
of positive spherical aberration. This can also be 
found in the fact that as we push the eyepiece 
towards the o.g. we pick up as it were the foci cf 
the zonca, cach in turn spreading out into a ring 
as wereach the focus of the next. In the future 
testings of the o.g. in course of construction, any 
approach to these appearances will prove to us 
that our o.g. has either one or the other or beth 
of these faults. Practically, with the curve. 
generally used, ‘corrections for achromatism and 
sphorical aberration work hand m hand to within 
a very little of completion; generally a little 
spherical under-correction remaining, which must 
be corrected by the final figuring of the surfaces. 
This is more especially the case with apertures 
exceeding 4in. 

: (Zo be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
LVI.“ 
By P. J. Davies, H. M. A. S. P., &c. 


(Continued from page 331.) 


TOLD you that by reason of the vacuum 30 or 

33 ft. of water had risen in the suction-pipe. 
Now settle that it was 30ft., and that every foot 
in height is (qual to 4lb. in weight on a square 
inch; it follows therefore that 30ft. will equal 
15lb. ; this the atmospheric pressure is, with tho 
30ft. coluinn truly balanced, and the consequence 
is that no higher can the water be forced up 
within the suction-pipe of a pump by simple 
external or atmospheric ‘pressure. It should be 
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require your particular study, inasmuch as it is 


borne in mind that the further the pump is fixed 
vertically from the surface of the water, the more 
sluggishly will the air press the water up the 
suction-pipe ; consequently it is best to fix the 
barrel within 15 or 18ft. of the water. I rarely 
exceed 10ft. I had better here remark that 
horizontal distances are not taken into considera- 
tion with atmospheric pressures, or with the 
action of the atmospheric pump, or with vertical 
height of the suction-pipe of a pump, as this 
kind of pump may be made to draw miles hori- 
zontally, provided that the barrel does not exceed 
the limited distance of 30ft. 


The Lift Pump—<Action of. 


We now know the action of the atmospheric 
pump; let us procecd to examine the lift-pump. 
For this porpose let us again refer to Fig. 293. 
Suppose the barrel to be quite full of water up to 
the valve V; let this a ak be perfectly closed; 
push up the handle O, this will cause the bucket 
to descend and the valve J K to open. Now pull 
the handle down, and the valve JK closes, 
and you find that the whole thing will 
not move. It is as rigid as a post. 
Why? Simply because the cup-leather fits 
truly, the bucket valve tight, and that there 
is no outlet above. It is no use trying to com- 
pa water; infact, you may say that with this 
cind of tool it is one of the impossibilities to 
compress water. Some idea of this may be 
gathered when I inform my readers that under 
the common atmospheric pressure of 151b. to 
the square inch, water has been diminished in 
bulk only toabout 45 parts in one million, and 
that under the enormous pressure of fifteen 
thousand pounds to the square inch, it was only 
compressed by about m of its volume. This 
experiment was tried in a bronze solid cast and 
bored 3in. tube, 8in. thick, and was rent in halves 
by this enormous pressure. 

This being the case, we must provide an ont- 
let bofore we can work the handle of the pump, 
Fig. 293. Open the valve V and the cock U; the 
pump being worked, the water will flow up, and 
out of the cock U, which now close, also close 
the rising main T with a stop-cock, the 
water will now rise in the air-chamber according 
as it iscompressed within the chamber, and as 
shown in the table. 

Of course, by continuing the action of pump- 
ing, great pressure will be accumulated in the 
air-chamber, and, in fact, it would burst if pro- 
ceeded with. But now open the stop-cock on 
the rising main, and the pressure of air on the 
surface of the water will cause the water to 
ascend in precisely the same wa y as the air does 
when pressing upon the surface ‘of the water in 
a well, and when the air is relieved in the 
suction-pipe of a pump. 

You have seen one of the important uses of 
the air-chamber, There is another great reason 
for its use. It is most essential in all fire-engines: 
without it we should not get that regularity in 
the jet, in fact, the jet would be a continuation 
of jumps; but by the use of the air-chamber 
there is a constant pressure maintained, and this 
gives the desired effect of a continuous stream. 


Pump-Work. 


Fig. 294 illustrates two different air-chambers, 
wbich are generally made of copper. ABCisa 
section, D an elevation, FG is an elevation of 
one generally used for fire-engines on board ship. 
A is the inlet, B a pipe coming to within a fow 
inches of the bottom, C the outlet. But, as a 
matter of course, it is not necessary that the pipe 
B should pass through the top of the chamber, 
but may come off asat A; nor is it at all necessary 
that the outlet should be in connection with the 
air-chamber. Fora further explanation of the 
uir-chamber, see suction-pipes and mains. M y 
having shown and illustrated the theoretical and 
practical working of the pump, you will now be 
in a position to follow me step by step through 
the remaining portion of pump-work, which will 


rough weather, or where the lead pump is likely 
to get stolen. In this case the top-tree or barrel 
of the pump is made as usual, and let down into 
the earth, say, 3 or 4ft. to keep it steady. Then 
a leaden pipe is flanged to the side or otherwise, 
and taken a short way ina horizontal direction, 
and through the crown of the well and down to 
the water (or in some cases the lead pipe is only 
used for the horizontal part of the work); but 
take care to have the pipe laid with a good fal 
towards the well, so that it will empty itself when 
required. If otherwise left, the confined air 
lying within the pipes, and the trap known as 
a pocket, will be difticult to remove. In such 
cases fix a retaining or tail-valve on the suction- 
pipe in the well. When tree and lead pipe 
pump work have to be done, take care to make the 
flange large enough for nailing, so that it may 
be perfectly air-tight to the tree, if the horizontal 
distance or depth be great, a considerable con- 


GENT’S IMPROVED ELECTRIC BELL. 


1 the annexed engravings we illustrate an 

improved form of electric bell recently 
patented by Messrs. Gent and Co., of Leicester, 
The main feature in which it differs from electric 
bells of ordinary construction is the substituting 
for the armature usually moving against the face 
of the ends of a magnet, an armature sus- 
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pended over its projecting poles. As scen inthe 
engraving, they are inclined so as to present a 
large magnetic surface; while, by this mode of 
suspension, the armature rests with its face at 
equal distances from the face of the projecting 
poles at all points,—the peculiar form of spring 
allowing the armature carrying the hammer to 
approach at a uniform angle. The power exerted 
upon the armature is said to be greater than in 
the ordinary form with a smaller quantity of wire 


cussion will take place: then use a suction or 
vacuum air-chamber fixed as shown at Fig. 295, 
and as near as possible to the tree or barrel of 
the pump. 


Lead J ack-Pump. 


In many country shops, plumbers have to make 
up their own lead pumps from a straight length 
of pump barrel as follows :—take a length of, 
say, Zin. or 4in. pump barrel, then saw off about 
2ft. Gin., and with a dresser beat the cone-shaped 
sucker-box end to the shape shown at A, Fig. 
296. The cone is generally made from the 
shoulder to the end 4in. to ñin. long; but for 
this see size of suction-pipes further on, as this 
willhave something to do with the length of the 
cone, so that you may make it nearer to the angle 
of repose. Next prepare the nozzle; this is 
made as follows: Take a piece of I in. or 2in, 
pipe according to the size of the suction-pipe (or 
better still if one size larger pipe be used), and 
wipe it into the barrel as shown at D, and at 
about 9in. from the top. The flange E is wiped 
on, ora bend turned over, as you choose; next 
wipe on the fixing flanges C and F, Fig. 296. 
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in the coils, sufficient power being obtained to 
powerfully ring a din. or Sin, bell, witha magnet 
whose core is only a quarter of an inch in 
diameter, and wound with about three ounces of 
fine wire. 

The whole is mounted on a metal frame, which 
is itsclf attached to a small wooden back, the 
magnet being inclosed and shiclded from dust by 
a quadri-circular cover. As we understand that 
the cost of the-improved bell is, especially in the 
larger sizes, less than the ordinary forms, it will 
no doubt meet with the favour it deserves. 


— 


HALL'S NEW TYPE-WRITER. 


E give in this number illustrations of a new 

\ \ invention, the object of which is to produce 
a type-writing machine that has bnt few parts, ix 
substantially constructed, and not liable to get out 
of order; while it is simple to learn, and easy to use. 
producing handsome, clear, and rapid printing. It 
is also small, very portable, and can be f urnished at 
a low price. The whole machine is contained in æ 
case 10 by 74 by 3in., and weighs 54lb. 

The printing mechanism is attached to a plate 
A, which moves step by step in printing from left to 
right, being guided by the round bar R. This bar 
is full of circular grooves, resembling the teeth in 
a rack upon a lathe or planer. The tecth of a small 
gear upou the plate engage those upon the bar, sa 
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my intention to explain thoroughly all the 
principal parts of the different pumps used for 
the various classes of work which I have met 
with during the last quarter of a century; after 
which, you will be able to select pumps and 
fittings suitable for any class of work which may 
b> required—a great desideratum to the plumber. 


Next is the fixing; but before proceeding with 
this, let us seo what other kind of jack-pumps 
are to be made. For this referto Fig. 297. This 
is the kind of pump used about the suburbs of 
London. It hasa cast-barrel nozzle, and a com- 
pensating or regulating head as shown at L, and 
which causes the flow of water to be more con- 
tinuous than when the nozzle is branched direct 
into the barrel, as shown at D, Fig. 296. 


Tree and Lead Pumps. 


Sometimes it happens that the trec pump is 
only used in places where it is exposed to very 


(To be continued.) 
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that a coiled spring within the gear propels the 
printing mechanism towards the right, as each im- 
pression is given. When the line has been printed, 
the thumb-latch E, at the right of the plate, is 
pressed, disengaging the spacing mechanism from 
the teeth in the bar, and the machine is moved to the 
left side of the paper to commence anew line. The 
operation of printing is to take the handle P in the 
right hand, and place the pointer into one of the 
holes in the index-plate shown in Fig. 2—which 
will bring the corresponding type at F (see Figs. 2 
and 3), by means of the projecting portion of type- 
frame I, to which the handle is attached opposite 


The frame of the machine in which the rod R is 
secured, and which has the mechanism for holding 
the paper or card to be printed upon, consists of 
two skeleton frames, B (see Figs. 1 and 2), con- 
nected together by bars and plates. Near the centre 
of this frame is a metal roller, having a rubber face. 
This roller is designed to hold and move the paper 
to be printed upon, as shown at a. The paper is 
placed around the roll as shown, and is held in con- 
tact with the roll by the clip 4, which has a spring 
attached to create a uniform pressure. This clip 
may be released to place the paper or remove it by 
lifting the screw at C. The plate g has a flat surface 
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to the post J, and over a small opening in the bottom 
plate B; so that a slight pressure carries down the 
whole plate A, swinging on hinges 25, 25, and the 
post J presses the type to be used through the 
opening, and on to the paper, which rests on the 
flat-topped bar g, while all the rest of the type come 
in contact with an inked pad on the bottom plate 
B. As the different characters are used, the types 
are contiually changing their position on the pud, 
and the ink is continually distributed and equalised. 
Two spring-arms, Q, raise the plate A, and type- 
form with it, from the paper and ink pad when the 
pressure is removed. 

Form F (see Fig. 3), containing the type and other 
characters, of which there are 72 in all, is made of 
an elastic material, especially prepared for that 
purpose. 

This form is attached by screws to the form- 
plate. Each individual type and character in the 
form to be printed is n under the screw J, 
and in front of a hole through the inking-plate by 
a very ingenious piece of mechanism. ‘The printing 
stud J can be adjusted to regulate the pressure upon 
the type to the greatest nicety, the plate A going 
down to a stop. 

The mechanisin above mentioned may be under- 
stood by an inspection of Fig. 3, where the under 
side of the plate A is shown. The form F is pivoted 
to the ends of two arms or links at m, m. These 
links in tum are pivoted at 17, 17, to the frame K, 
having acurved slot to admit the post J. This 
frame is pivoted to one end of the links H H, while 
the other ends are pivoted to the plate A at 16 16. 

From this it will be seen that a pantagraph move- 
ment is thus secured which keeps the form precisely 
equare at all times while allowing it to move freely 
iu all directions. When a word has been completed, 
a 8875 is made by depressing the key S with the 
little finger without letting go of the handle. 
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at the top upon which the paper rests while receiv- 
ing the impression. The clip is luated the same 
as the gauge bar v at the top of the apparatus. The 
rubber-faced roller has a small lever (L) at the 
extreme left to rotate the roll by a ratchet motion. 
At each stroke or movement of the lever the paper 
is moved up one line, and after it has been printed 
the paper is advanced another line by again moving 
the lever, and so on, until the sheet of paper has 
been filled. 


The length of a line can be controlled by settin 
the two slides upon the gauge-bar r to the require 
width. An index in the bar corresponds with an 
index on the clip, so that corrections or alterations 
can be easily made. When the carriage reachesthe 
right end of the line, a small arm, 12, upon the 
carriage raises the hammer, 10, Fig. 2, and strikes 
the bell 4, which notifies the operator that a new 
line must be started. 


The left-hand stop can be set to commence the 
lines uniformly at any point. 

For rapid ary the operator can readily learn 
the positions of the holes, enabling him to findthem 
without paying any attention to the letters upon 
the card at the bottom. Fig. 2 shows the position 
of the carriage when raised to inspect the work in 
progress, by we oa raising the hand without letting 

o of the handle P. Type forms containing any 
e style of letters are furnished with this type 
writer very cheaply, and can be changed in a 
moment. 

The apparatus is easily and quickly operated, and 
is without complication of parts. It is made by 
the Hall Type Writer Company, 853, Broadway, 
New York. The inventor, Mr. Thomas Hall, is at 
present in England, and can be seen or addressed 
care of the Wanzer rie, Machine Co., 4, Great 
Portland-street, London, W. 


R MACHINERY,— 


By Prof. S. P. THompson, B.A., D.Sc. 
of the lectures recently de- 


1 brief 8 
livered by f. S. P. Thompson, before the 
Society of Arts, have necessarily been quite inade- 


quate, and sometimes incorrect. The following 
extracts will, however, be read with interest and 
instruction. 

The name dynamo-electric machine appears to 
have been first employed by Dr. Werner Siemens, 
in his communication of January 17th, 1867, to the 
Berlin Academy, in which he described a machine 
for generating electric currents by the application 
of mechanical power, the currents being induced in 
the coils of a rotating armature by the action of 
electro-magnets, which were themselves excited by 
the currents so generated. The machine was, in 
fact, a self-exciting dynamo, with the field-magnets 
and armature united “ in series” to the external 
circuit, or what we now call a“ series-dynamo,”’ a 
diagramatic representation of which is given in 
Fig. 1. But the term dynamo-electric machine, 


then introduced into electric technology, has not 
remained thus restrained to its narrowest meaning. 
It was nextapplied to machines of kindred nature, 
in which, though self-excited, only a portion of the 
entire current generated by the rotating armature 
was applied to excite the field-magnets (see Fig. 2). 


Tue SHunr DYNAMO. 


This principle of working (now known as that of 
the ‘‘ shunt-dynamo’’), first introduced by Wheat- 
stone, is but a variation of the former arrangement 
in detail, and no violence is done to the original 
term to apply it to both cases. In fact, the name 
was welcomed as being convenient in practice for 
distinguishing such machines from those which were 
not selt-excited—theee in which either steel magnets 
or separately-excited electro-magnets were usedato 
produce the magnetic field. 
But since the great development of electric 
lighting took place, it has been found convenient to 
use generating machines in certain combinations, in 
which the self-exciting principle is ebandoned. 
Some systems of electric lights require alternating 
currents, produced in machines which cannot excite 
their own magnets with a continuous magnetisation ; 
and there are other systems where continuous 
currents are employed, in which also practice has 
shown that the currents are better regulated when 
the magnets of the dynamos are se tely excited 
by currents derived from an external source. There 
is, then, a third class of dynamo-electric machine, 
the „ separately- excited dynamo“ (Fig. 3), which 
was indeed earlier than either of the preceding, 
having been brought out by Wilde in 1866. A 


* Extracted from the Cantor Lectures, delivered before 
the Society of Arts. 
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dynamo is a mo, in fact, whether its 
magnets be excited by the whole of its own 
current, or by a part of its own current, or bya 
current from an independent source. The source 
of the magnetising power is indifferent, provided 
a magnetic feld” of sufficient intensity be pro- 
gu wherein the ting coils can be rotated. 

ow, as it does not matter where the magnetising 
power comes from, it is clear that we must include 
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THE SEPARATELY-EXcCITED DYNAMO. 


amengst possible sources the power of permanent 
steel magnets. In short, the arbitrary distinction 
between so-called magneto-electric machines (see 
Fig. 4) and dynamo-electric machines fails when 


THE MAGNETO Dynamo. 


machines a 
excited, inde- 


examined carefully. In all these 
magnet, whether permanently 
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tinuous and constant currents. Every form of 
armature and coils requires its own specific treatment 
in symbols ; and the simple consideration of putting 
iron cores into the coils, when treated mathe- 
matically, introduces such complex expressions 
aa 75 yield no hopes of a satisfactory general 
solution. 


Physical Theory of Dynamo-Electric 
Machines. 


All dynamos are based upon the discovery, made 
by Faraday in 1831, that electric currents are 
generated in conductors by moving them in a 
magnetic field. Faraday's principle may be 
enunciated as follows :—When a conductor is moved 
in a field of magnetic force in any way so as to cut 
the lines of force, there is an electromotive force 
produced in the conductor, in a direction at right- 
augles to the direction of the motion, and at right- 
angles also to the direction of the lines of force, and 
to the right of the lines of force, as viewed from the 
point from which the motion originates. 

This induced electromotive force is, as Faraday 
showed, proportional to the number of lines of 


magnetic force cut per second; and is, therefore, | part 


proportional to the intensity of the magnetic 
field,“ and to the len and velocity of the 
moving conductor. For steady currents, the flow 
of electricity in the conductor is, by Ohm’s well- 
known law, directly proportional to this electromo- 
tive foree, and inversely portional to the 
resistance of = conductor. For sudden 8 
or currents whose strength is varying rapi i 
is no longer true. And it is one of the most 
important matters, though one too often overlooked 
in the construction of dynamo-electric machinery, 
that the “ resistunce' of a coil of wire, or of a 
circuit, js by no means the only obstacle offered to 
the generation of a momentary current in that coil 
or circuit; but that, on the contrary, the self- 
induction exercised by one part of a coil or circuit 
upon another part or parts of the same, is, in 
many cases, quite as important a consideration, and 
in some cases a more important consideration, than 
the resistance. 

To understand clearly Faraday’s principle—that 
is to say, how it is that the act of moving a wire so 
as to cut magnetic lines of force can generate a 
current of electricity in that wire—let us inquire 
what a current of electricity is. 

A wire through which a current of electricity is 
flowing looks no different from any other wire. No 
man has ever yet seen the electricity running along 
in a wire, or knows precisely what is happening 
there. Indeed, it is still a disputed point which 
way the electricity flows, or whether or not there 
are two currents flowing simultaneously in opposite 
directions. Until we know absolutely certainly 
what electricity is, we cannot expect to know pre- 
cisely what a current of electricity is. But no elec- 
trician is in any doubt as to one most vital matter— 
namely, that when an electric current flows through 
a wire, the magnetic forces with which that wire is 
thereby, for the time, endowed, reside not in the 


pendently excited, or self-excited, is employed to | Wire at all, but in the space surrounding it. Every 


provide a field of magnetic force. 
them dynamical power is employed to do the work 
ot rotating the coils of the armature, in order to 
generate the electric currents. 

The true and comprehensive definition of a 
dynamo-electric machine is, then, the following: — 
A dynamo-electric machine is a machine for con- 
verting energy in the form of dynamical power into 
energy in the form of electric currents, by the 
operation of setting conductors (usually in the 
form of coils of copper wire) to rotate in a magnetic 
tield. 

Inasmuch, however, as every dynamo-electric 
machine, in the most general sense of the term as 
now laid down, will work as a motor, aud becomes 
a source of mechanical power when supplied with 
electric currents, it is possible to discuss dynamo- 
electric machinery from the opposite points of view 
in serving the two converse functions: in short, to 
treat the dynamo on the one hand as a geuerator, on 
the other hand as a motor. 

It is as a generator only that the action of the 
dynamo will be considered in the first two of these 
lectures, reserving considerations respecting its 
functions as 2 motor for the third lecture of the 
present course. 


The Dynamo in Theory. 


To treat exhaustively the theory of dynamo- 
electric machines would require not one lecture, but 
many. It would be necessary, moreover, to enter 
upon lengthy mathematical and geometrical dis- 
cussions, which would be out of place in the present 
course, which is expected to deal with subjects from 
au industrial, rather than from a purely scientific, 
aspect. The mathematical theory of the dynamo 
is, indeed, very complex, and takes different forms 
for its expression in the fourclasses of machine now 
included under the one name of dynamo. Forevery 
different variety in each of these classes, there is a 
fresh variety of mathematical symbols. Ih theory 
of alternate current machines is entirely different 
from that of machines which are to furnish con- 


And in all of | one knows that the space, or“ field,” surrounding a 


magnet is full of magnetic ‘‘lines of force,” and that 
these lines run in tufts (Fig.5) from the N.-pointing 
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LINES OF FORCE OF Ban-MAGNET. 


pole to the S.-pointing pole of the magnet, invisible 
until revealed by dusting iron filings into the field, 
whereby their presence is made known, though they 
are always in reality there. A view of the magnetic 
field at the pole of a bar-magnet, as seen end-on, 
would, of course, exhibit merely radial lines. 

Now, every electric current (so-called) is sur- 
rounded by a magnetic field, the lines of which can 
be lar revealed. To observe them, a hole is 
bored through a card or a piece of glass, and the 
wire which carries the current must be passed up 
through the hole. When iron filings are dusted into 
the field, they assume the form of concentric circles, 
showing that the lines of force run completely 
round the wire, and do not stand out in tufts. In 
fact, every conducting wire is surrounded by a sort 
of magnetic whirl. A great part of the energy of 
the so-called electric current in the wire consists in 
these external magnetic whirls. To set them up 
requires an expenditure of energy ; and to maintain 
them requires also acoustaut expenditure of energy. 
It is these magnetic whirls which act on magnets, 
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and cause them to set as galvanometer needles do, 
at right angles to the conducting wire. 

Now, Faraday’s principle is nothing more nor less 
than this :—That by moving a wire near a magnet, 
across a in which there are magnetic lines, the 
motion of the wire, as it cuts across those magnetic 
lines, sets up magnetic whirls round the moving wire, 
or, inother language, generates a so-called current 
of electricity in that wire. Poking a magnet-pole 
into a loop or circuit of wire also necessanly gene- 
rates a momentary current in the wire loop, K 
it momentarily sets up magnetic whirls. In Fara- 
day’s language, this action increases the number of 
magnetic lines of force intercepted by the circuit. 

It is, however, necessary that the moving con- 
ductor should, in its motion, socut the lines of force as 
toalter the number of lines of forcethat pane through 
the circuit of which the moving conductor forms 
part. If a conducting circuit—a wire ring or single 
coil, for example be moved along in a uniform 
magnetic field, as indicated in Fig. 6, so that only 
the same lines of force pass through it, no current 
will be generated. Or if, in, as in Fig. 7, the 
coil be moved, by a motion of translation, to another 
of the iform field, as many lines of force 
will be left behind as are gained in advancing from 
its first to its second pe and there will be no 
current generated in the coil. If the coil be merely 
rotated on itself round a central axis, li 
of a fly-wheel, it will not cut any more lines of force 
than before, and this motion will nocurrent. 
But if, as in Fig. 8, the coil be tilted in its motion 
across the uniform field, or rotated round any axis 
in its own plane, then the number of lines of force 
that traverse it will be altered, and currents will be 
generated. These currents will flow round the ring- 
coil in the positive* sense (as viewed from the point 
toward which the lines of force run), if the effect of 
the movement is to diminish the number of lines of 
force that cross the coil ; they will flow round in the 
opposite sense, if the effect of the movement is to 
increase the number of intercepted lines of force. 

If the field of force be not a uniform one, then 
the effect of taking the coil, by a simple motion of 
translation, from a place where the lines of force 
are dense to a place where they are less dense, as 
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from position 1 to position 2 in Fig. 9, will be to 
N currents. 8 if the motion be to a place 
where the lines of force run in the reverse direction, 
the effect will be the same, but even more power- 
ful. 

We may now summarise the points under con- 
sideration, and some of their immediate conse- 
quences, in the following manner :— 


1. Apart, at least, of the energy of an electric 
current exists in the form of magnetic whirls in the 
space surrounding the conductor. 

2. Currents can be 1 ci conductors by 
setting up magnetic whirls round them. 

3. Was bat at up magnetic whirls in conductors 
by moving magnets near them, or moving them 
near magnets. s P 

4. To set up and maintain such magnetic whirls 
uses up a continuous expenditure of energy, Or, in 
other words, consumes power. 

5. To induce currents in a conductor, there must 
be relative motion between conductor and magnet 
of such a kind as to alter the number of lines of force 
embraced in the circuit. 

6. Increase in the number of lines of force em- 
braced by the circuit produces a current in the 
opposite sense to decrease. i 

7. Approach induces an electromotive force in the 
opposite direction to that induced by recession. 

8. The more powerful the magnet pole or 
magnetic field, the stronger will be the current gene- 
rated (other things being equal). 

* The positive sense of motion round a circle is that 


opposite to the sense in which the hands of a clock go 
round. 
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9. The more rapid the motion, the stronger will 
be tho currents. 

10. The greater the length of the moving con- 
ductor thus employed in cutting lines of force (i.e., 
the longer the bars, or the more numerous the turns 
of the coil), the stronger will be the currents gene- 


rated. 
11, The shorter the length of those parts of the 
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conductor not so employed, the stronger will be the 
current. 

. 12. Approach being a finite process, tho method 
of approach and recession (of a coil towards and 
from a magnet pole) must necessarily yield currents 
alternating in direction. 

13. By using a suitable commutator, all the 
currents, direct or inverse, produced during reces- 


sion or approach, can be turned into the same direc- 
tion in the wire that goes to supply currents to the 
external circuits, thereby yielding an almost uniform 
current. 

14. In a circuit where the flow of currents is 
steady* it makes no difference what kind of ets 
are used to procure the requisite magnetic field, 
whether permanent steel magnets or electro-magnets, 
self-excited or otherwise. 

15. Hence the current of the generator may be 
itself utilised to excite the magnetism of the field- 
magnets, by being caused, wholly or partially, to 
flow round the field-magnet coils. 

A very largenumber of dynamo-electric machines 
have been constructed upon the foregoing principles. 
The variety is indeed so great, that classification is 
not altogether The classification which I shall 
adopt, is one which I have found more satisfacto 
and fundamental than any other. I distingnish 
three genera or main classes of dynamos. 

Class I.— os in which there is rotation of 
a coil or coils in a uniformt field of force, such rota- 
tion being effected (as in the manner indicated in 
Fig. 12), round an axis in the plane of the coil, or 
one parallel to such an axis. 

ExaMPLes.—Gramme, Siemens (Alteneck), Edi- 
son, Lontin, Bürgin, Fein, Schiickert, Jürgensen 
(Thomson’s Mousemill-dynamo), [Brush]. 

Class IT.—Dynamos in which there is translation 
of coils to different parts of a complex field of vary- 
ing rently or of opposite sign. Most, but by no 
means all, of the machines of this class furnish 
alternate currents. 

8.—Pixii, Clarke, Niaudet, Wallace, 
Farmer, Wilde, es Siemens (alternate), 
Hopkinson and Muirhead, Thomson (alternate), 
Gordon (alternate), Siemens-Alteneck (Disk Dy- 
namo), Edison (Disk Dynamo), De Meritens. 

Class III.—Dynamos having a conductor rotating 
80 as to produce a continuous increase in the number 
of lines of force cut, by the device of sliding one 
part of the conductor on or round the magnet, or on 
some other part of the circuit. 

LES.—Faraday’s Disk-machine, Siemens’s 
` (“Unipolar ’? Dynamo), Voice’s Dynamo. 

One machine, and one only, am I aware of, which 

* For currents that are not steady, there are other con- 
siderations to be taken into account, as will be shown 
hereafter. 

+ Or er proximately. uniform. A Gramme ring, or 
Siemens drum armature, will work in a by no means uni- 
form teld, but is adapted to work in a field in which the 
lines of force run uniformly from one side to the other. 
But in such a ficld, a multipolar armature of many wils, 
such as that of Wilde, or such as is used in the Gramme 
alternate-current, or in the Siemens salternatecurrent 
machine, is useless and out of place. Indeed, the classi- 
fication almost amounts to saying that in machines of 
Class I. there is one field of force ; while in the machines 


‘of Class II. there are many fields of force, or the whole 


field of force is complex. 


does not fall exactly within any of these classes, 
and that is the extraordinary tentative dynamo of 
Edison, in which the coils are waved to-and-fro at 


the ends of a gigantic tuning-fork, instead of being 
rotated on a spindle. 

Suppose, then, it were determined to construct a 
dynamo upon any one of these pune ay the first— 
& very slight acquaintance with Faraday’s principle 
and its corollaries would suggest that, to obtain 
powerful electric currents, the machine must be 
constructed upon the following guiding lines :— 

a. The e should be as strong as 
possible, and their poles as near together as possible. 

5. The armature should have the greatest possible 
length of wire upon its coils. 

c. The wire of the armature coils should be as 
thick as possible, so as to offer little resistance. 

d. A very powerful steam-engine should be used 
to turn the armature, because, 

e. The speed of rotation should be as great as 
possible. 

Unfortunately, it is impossible to realise all these 
conditions at once, as they are incompatible with 
one another ; and, moreover, there are a great many 
additional conditions to be observed in the con- 
struction of a successful dynamo. We will deal 
with the various matters in order, beginning with 
the speed of the machine. 


(Zo be s0utinued.) 


PROF. TYNDALL ON LIGHT AND 


THE EYE 

N Thursday, last week, Prof. Tyndall delivered 
the first of a course of six lectures on Light 

and the whee addressed to young pooni who 
ed the theatre of the Roya 5 

e re- 


fable the witty Dean makes the bee boast, to the 
confusion of the spider, that whatever his own bus 


tribe had got had been gained by infinite labour an 

resenrch, and by ranging through every corner of 
nature, the difference between bees and spiders be- 
ing that, instead of dirt and poison, the bees had 
rather chosen to fill their hives with honey and wax, 
thus furnishing mankind with the two noblest things 
—sweetness and light. It was experimentally shown 
lhat the unprotected flames from our candles, gas, 
and paraffin lamps emit much smoke, which was 
eliminated when a draught was created by the use 
of a chimney. The brilliant Empress p was 
smokeless though without a chimney, the draught 
being produced by an ingeniously contrived fan. 
Exceedingly hot flames had been vered which 
gave hardly any light until some solid body was 
placed in the flame. Such a flame was that of hy- 
drogen gas, which, however, at once became highly 
luminous when a platinum wire was plunged into 
it. In the same flame a pipe-shank was quickly 
raised to a white heat. Still more intense was the 
oxv- hydrogen flame, as was shown by the instant 
dissipation of a small round file into a shower of 
sparks, and of which the Drummond light was an 


early illustration. The fact that a platinum wire 
becomes more and more intensely incandescent by 
the passage through it of repeated electric currents 
had been known for three quarters of a century. 
But it was only the other day that he saw at tho 
Crystal Palnce how admirably it had be en turned to 
account in the Lewis lamp. (See p. 343, Vol. XXXV.) 
The platinum was here wrought into an extremely 
fine gauze, of which the inventor made a little cage, 
putting into it a very hot flame, and producing the 
bak Ma ay light which they now saw. Swan’ 
carbon fibre was ignited in three groups by a batte 
of 50 cells, and, the gas having been extinguished, 
the theatre was afterwards illuminated by the Swan 
lamps prescnted to the Institution some six months 
ago. ò light used for the next experiments, 
Prof. Tyninll explained, would dazzle the audienco 
too much if placed naked before them, but he would 
cause it to stump its own image upon the screen. 
The image of a pair of carbon points was then 
shown as passed ugh a pinhole tirst and after- 
wards throucha lens. A whole regiment of such 
ints wus next seen to be transmitted. The re- 
und of licht on striking a smooth surface was de- 
monstrateid. The beam of light passed through the 
pinhole and could not be itself seen, but only the 
rticles ot dustin the air which were illuminated 
it. On burning this dust with a spirit-lamp, 
black specks, like smoke, were produced by the 
flame, which yet was smokeless. Fhe law known to 
the ancients, of the equality of the angle of inci- 
dence to the angle of reflection, was demonstrated 
by ingenious apparatus, devised by the lecturer’s 
assistant, Mr. Cottrell. An experiment of the same 
kind as that by which Professor Pepper produced 
the well-known ghost illustrated the relation be- 
tween transmitted and reflected light. Between the 
busts of Newton and Lord Bacon was introduced, 
by an optical illusion, that of Mary Somerville. 
e explan:xtion of the law of the kaleidoscope, and 
of the laws of reflection from angular and curved 
mirrors followed. 

On Saturday last Prof. Tyndall delivered tho 
second lecture of the course, the theatre heing again 
crowded. Thelecturer stated that, according to Fou- 
cault’s later experiments, the velocity of light was 
more than 155,000 miles a second. This would be the 
distance run in 258 duys by an express train travel- 
ling day aud night, at the rate of 30 miles an hour. 
A word on shadows and penumbras or half-shadows 
followed, illustrated by simple experiments. Owing 
to the motion of light in a right line, opaque bodies 
were foun to cast shadows. A wand was fixed 
upright on the table with the flame of an Empress 
lamp turned edgeways upon it. The dark shadow 
was at once visible on the screen, but, as was 

inted out, there was no penumbra. But on turn- 
ing the tlame face onwards the shadow was dark 
at the core only, with a parallel streak of fading 

numbra on cach side. When the light emanated 
rom @ point, the shadow of a sphere placed in the 
light was a livergent cone. The bearing of these 
and other simple facts on the phenomena of eclipees 
was illustrated by diagrams. The law of actual 
inversion of the image in a mirror Dr. Tyndall 
demonstrated in its most elementary form by calling 
attention to the change in direction of the parting 
of his own Lair as reflected in a looking-glass. He 
next spoke of refraction, which he expounded with 
constant reference to what is known as Brooke’s 
model, illustrative of what happens when a ray of 
light passes from air into water. He showed that 
there was 2 limiting angle answering to the par- 
ticular obliquity which caused the ray to graze the 
surface after quitting the water. It was next asked 
what became of the rays having a greater obliquity 
than that answering to the limiting angle. The 
diagram would show that they never left the water 
at all, but were totally reflected at the surface, 
where air and water touched. The verification by 
experiment followed, demonstrating the phenome- 
non of total reflection in the circular cell, with the 
help of the rectangular prism. The carbon pointe 
having been inverted, a beam of light was next de- 
flected: at rigut angles to itself, teaching that when 
light passing through water strikes very obliquely 
the surface where air and water meet it cannot 
escape from the water. Supposing, said the lec- 
turer, he let water spout from the vessel to which 
he pointed, and supposing, further, that by means 
of a little glass window at the back or the vessel, he 
sent a beam of light through the water, concen- 
trating it upon the orifice through which the water 
flowed, that beam would strike the surface of the 
jet of water so obliquely that it could not escape 
from the water but would be carried down, thus 
making the jet look like molten metal. The illu- 
mination of tae liquid vein by internal reflection 
and with raxs of various colours was then given, 
and was received with rapturous applause. Tho 
different kinds of lenses were described, and their 
applications experimentally illustrated. In the 
magic lantern, to which Dr. Tyndall soon pasecd, 
there was a combination of lenses. One was used 
urely for the purpose of illumination, the others 
or the reproduction of the illuminated object in the 
image on the screen. The slides used ror the magic 
lantern reproduced instantaneous and trausparent 
photographs of the Niagara Falls, rapids, glaciers, 
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and icebergs. Before concluding, Dr. Tyndall said, 
be wished to make in their presence an experiment 
on sound, bearing directly on his subject. He had 
there a gas weightier than air, a gas ugh which 
sound moved more slowly than through air. This 
gas, called nitrous oxide, would, he expected, act 
upon sound exactly os a convex lens acted upon 
light. He had also another gas much lighter t 
air, and through which sound travelled more 
swiftly than through air. This latter „called 
hydrogen, would prove, he thought, the direct con- 
verse uf the heavy gas. The professor then applied 
these sound lenses, as he styled them, experiment- 
ally. Having shown the sensitive flame, and 
illustrated its behaviour, he brought it near to the 
flaring point, when the reed sounded. He next 
brought a bubble of nitrous oxide in front of the 
reed. The heavy gas acted like a condensing lens 
making the sound converge upon the flame, and 
causing it to flare and roar. He next experimented 
with the other gas, first augmenting the preasure 
on the gas-holder outside, so as to make the flame 
are when the reed sounded. He then introduced 
light hydrogen lens. This gas at once scattered 
the rays of sound, so that the flaring flame was 
immediately stilled. Lastly, he shook in front of 
the table both the heavy bubble and the light 
bubble, when the one fell to the floor and the other 
rose to the ceiling. This experiment, he said, was 
important, becuuse it showed that the waves of 
sound could be refracted, like light, and this pre- 
5 us for the result that light also might be due 
wave motion. He said he deemed this a most 
striking and beautiful experiment. 
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ROYAL MICROSCOPICAL SOCIETY. 


chair 


of the nomination of Prof. artin 


SOLDERING WITHOUT AN IRON. 


THE following method for soldering without the 
| use of a soldering iron is given in the Tech- 
niker :—The parts to joined are made to fit 
accurately, either by filing or on a lathe. The sur- 
faces are moistened with the soldering fluid, a 
smooth piece of tinfoil laid on, and the pieces 
pressed together and tightly wired. The article is 
then heated over the fire by means of a lamp until 
the tinfoil melts. In this way two pieces of brass 
can be soldered together so nicely that the joint can 
scarcely be found. : 
With good soft solder, nearly all kinds of solder- 
ing can be done over a lamp without the use of a 
dit.“ If several places have to be soldered on 
the same piece, it is well to use solder of unlike 
fusibility. If the first piece is soldered with fine 
solder com of 2 parts of lead, 1 of tin, and 2 of 
bismuth, there is no eee of its melting when 
another place near it is soldered with bismuth sol- 
der, made of 4 parts of lead, 4 of tin, and 1 of bis- 
muth, for their melting points differ so much that 
the former will not melt when the latter does. 
Many solders do not form any malleable com- 
pounds. 

In soldering together brass, copper, or iron, hard 
solder must be employed: for example, a solder 
made of equal parts of brass and silver. For iron, 
copper, or brass of high melting point, a good solder 
is obtained by rolling a silver coin out thin, for it 
furnishes a tenacious ampun and one that is not 
too expensive, since silver stretches out well. 
Borax is the best flux for hard soldering. It dis- 
solves the oxides which form on the ace of the 
metal, and protects it from further oxidation, s0 that 
the solder comes into actual contact with tho sur- 
faces of the metal. For soft soldering, tho well- 
known fluid, made by saturating equal parts of 
water and hydrochloric acid with zinc, is to be used. 
In using common solder rosin is the cheapest and 
best flux. Italso has this advantage, that it does not 
rust the article that it is used on. 


which he felt sure would be received wi 
satisfaction. 
Mr. G. J. Dowdeswell read a pa 


room, of the lung of a septicsmic mouse. In repl 


to A uestion from the Chairman, Mr. Dowdeswe 
sai 


2,500 diameters. 


were very important, from the 


they should hear the results of his further re- 
searches. 

Mr. Crisp exhibited 
microscope ; (2) Hartnack’s (or Recklinghausen's) 


of Mr. E. H. Griffith’s club microscope. 

Mr. F. Kitton’s paper ‘‘On Binocular Vision in 
the Study of the Diatomaces ’’ was read. 
. Mr. Beck said that with reference to the opening 
remarks of the author on the value of binocular 
over monocular vision, he could fully bear out all 
that had been said. A valuable means of convin- 


to be found in a slide of Aulacodiscus, and he re- 
membered that when his brother Richard showed 
this diatom to Mr. Tuffen West for the first time 
under the binocular, that distinguished draughts- 
man looked at it for some time in silence, and then 
suddenly jumpug u exclaimed, ‘‘ All the drawings 
of diatomacess which I have done will have to be 
done over again.“ In the earlier drawings of 
Arachnoidiscns the idea was that the markings 
were different on the two sides. His brother was, 
however, the first to show thatthe external surface 
was a beautiful curve, the interior being full of 
holes, which could only be seen under the 
binocular. ; 

Dr. Wallich said he could fully confirm the state- 
ment that nothing showed diatoms so well as the 
binocular. Indeed, from a study of these objects, 
extending over many years, he could say that it 


THE NUTRITIVE PROPERTIES 
OF RICE. 3 


HE increase in the consumption of rice has 
lately attracted the attention of several men 

of science in Germany, and amongst other investiga- 
tions, an attempt has been made by Professor Voit 
to discover the relative capacity which various forms 
of nourishment possess of bein incorporated into the 
system. He has drawn up the following table of 
the percentage which remains ip the body, and of 
that which leaves it :— 


In one of the drawings of //ydrosira he observed 
that Mr. Kitton had not noted the unsymmetrical 
formation consisting of a little dot, which was 
generally surrounded by a slight ridge on one side 
only. It occurred in Hydromre and many of the 
discoidal forms, and though often seen, he had 


never been able yet to detect what this peculiar 


structure was. It would be of advantage if someone 

Percentage Seek would set to work to determine the point. It 

incorporsted. is not |seemed to him to have something to do with the 

retained. communication between adjacent frustules. 

Meat ... 997 — 3 Mr. Crisp said that Mr. Kitton had proved con- 

Egs ` 528 a 52 eluaively the superiority of the binocular, in that 

. White bread “14 ” 56 he had shown the true form of diatoms, which 

Maizo ... = 3I 67 had previously been misinterpreted by most ex- 

ra a 10 3 perienced observers after observation with the 
Black bread... ... 88:5 11˙5 ongen T 


Dr. Wallich, in reply to Mr. Badcock, stated 
that in examining these objects under high powers, 
he used the thinnest slide he could find and the 
thinnest cover-glass. Generally, he used oue of 


According to these results (the Bremer Handelshlatt 
remarks) meat and rice leave the smallest amount of 
rcaiduuni, and occasion the smallest excessive exer- 


tion to the digestion, and in fact introduce the mini- 

ballast into the human frame. Dr. 
König, of Münster, considers that the fact of large 
masses of population living on rice is easily ac- 
counted for, aud in summing up the information 
collected upon the subject, Professor Voit remarks 
that potatoes, when consumed in excessive quantity, 
fail to nourish the frame effectively, make the 
ry, and render the muscles weak. 
Apart from the subject dealt with in the table 
drawn by Professor Voit, the question of the re- 
lative nutritive value of rice and potatoes has been 
investigated by Dr. Konig, who is of opinion that 
if similar quantities of both articles are compared, 
ses four times the value of the 
roperties It is also re- 
on of rice as a substitute 
tatoes is facilitated by the fact that no such 
variation takes place in its quality as is the case with 
the potato, which is liable to be materially in- 
fluenced by the effects of unfavourable weather.— 


HE third meeting of the session of this society 
was held on the 13th ult. at King’s College, 
Strand, James Glaisher, Esq., F.R.S., in the 


The Chairman gave notice that the next meeting 
would be made special, for the Be of admitting 

: Duncan as 
President for a third year in succession—a proposal 
entire 


descriptive 
of a specimen exhibited under a eroso in the 


at the object was exhibited under an objective 
of 1/25in. and a No. 3 eyepiece giving a power of 


The Chairman thought the experiments described 
t of their having 
been conducted under such high powers. Investi- 
gations of this kind required an amount of time and 
a delicacy of manipulation which might well make 
the society grateful to any one who bestowed upon 
them the necessary attention. He was very glad 
that Mr. Dowdeswell intended to continue the same 
line of investigation, and that he had promised 


1) Marten’s ball-jointed 


demonstration microscope ; and (3) the latest form 


cing anyone who was sceptical on the subject was, 


was uttery impossible to seethem in any other way. | P 


Hartnack's objectives. The only difficulty was to 
get the whole of the field illuminated ; but it was 
not really necessary, in by far the larger number 
of cases, to use more than the central part of the 
field, which could always be illuminated. 

Mr. James Smith said that in working with high 
powers under the binocular, he had always found if 
of great advantage to use a tinely-ground glass 
slide under the slide on which the object was 
mounted. This he illuminated by using a Kellner 
eyepiece under the stage, bringing the image of the 
tlame into focus on the ground slide. If a 1/4in. or 
an zin. were used under ordinary circumstanees, 
the black division across the field was seen; bat 
the ground glass scemed to obliterate this entirely. 
He generally used a piece of very pale blue glass, 
ground on the upper surface. ; 

Mr. Stewart referred to the importance of approxi- 
mating the back lens of the objective to the bino- 
cular prism. With the 5 Wenham prism, 
they were limited to powers of 400 to 500; but 
with the. Stephenson arrangement, it was quite 
easy to work with a 1/25in. There seemed still to be 
persons who appeared to think that the binocular 
was a mere toy. It was, however, of really great 
importance, especially when working on an exceed- 
ingly transparent object, where the inner mem- 
branes could be seen distinctly separated from those 
above them, or in tracing out fine nerve-fibres, 
which passing over or under each other, could be 
resolved in a way which was entirely impossible by 
any other means. 

Mr. Crisp pointed out the means that had been 
adopted for using the Wenham prism with the 
higher powers by fitting it into a tube which could 
be ed inside the objective. 

. Beck believed they were only as yet in the 
infancy of the subject of the binocular microscope, 
and he looked forward to the time when much more 
attention would be paid to its construction, and 
particularly to the question of ascertaining what 
was the proper relative distance between the objec- 
tive and the Wenham prism. If the attention of 
opticians were more directed to the best point at 
which the prism should be placed to get the full 
field without adventitious aid in the way of illu- 
minators, improved results would no doubt be ob- 
tained. He believed that the binocular was the 
microscope which would be used in the future. 

Dr. Wallich said that with reference to ground 
lass, he might mention that some time ago he acci- 
entally found some glass which had been near a 

guttapercha bottle of hydro-fluoric acid, the fumes 
of which had acted upon the glass and frosted it in 
a far finer manner than could be done with the finest 
emery powder. The condenser he used was the 
ordinary ‘Gillett,’ with which he had no difficulty. 
Another thing which he found very useful with the 
bull’s-eye condenser was to fix a piece of light-blue 
glass on the near side of it. The light from this 
was so good that he could confideutly recommend 


e plan. 

Dr. Gibbes said he could corroborate all that had 
been said on the subject of the binocular, and especi- 
ally its value when used with a 1/12in. in examining 
those very minute parasites to which his attention 
had been given, as it enabled him at ouce to sce 
whether they were outside or inside the tissue. 

Mr. Dreyfus’s note was read, describing a safe 
method of packing slides in a cabinet for railway 
and sea transit. 

The meeting was then adjourned to Jan. 10. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Electric Lighting from Batteries.— Electric 
lighting on a large scale by means of batteries Aas 
recently been carried out in Paris. The Comptoir 
d'Escompte is lighted by 60 arc lamps, Siemens 
and Gravier’s, and 100 Swan lamps, the current 
being supplied by Jarriant and Grenet’s bichromate 
batteries. The reason for employing this an- 
tiquated means of carrying out the lighting of the 
lace is stated to be because no engine or gas motor 
is allowed on the premises for fear of fire. There 
are 60 batteries of 48 cells in use, each feeding an arc 
lamp or a group of from 8 to 10 incandescent lampa- 
The EMS. of each battery of 40 cells is about 82 
valts, and the current 24 ampères. Messrs. Jarriant 
and Grenet estimate that each battery in full work 
develops energy sual to one and a half horse- 
power. The liquid in the batteries is renewed by 
special compressed air apparatus aud numerous 
pipes. 

Boiling Rice.—A correspondent of the Miller 
says :—Just put the nee into boiling water, with a 
little salt, and let it boil 20 minutes; stram the 
water away, dash it over with cold water, and 
strain once more; put the rice back again into the 
shucepan and cover with a cloth, and let it stand 
near the fire until uired for dishing up. Thus 
prepared, it is a delicious dish. We ised to taka 
four times the time and ten times the trouble, but 
we never had a dish to bear the least comparison 
with rice prepared as above. 


Jay. ö, 1883. 


SCIENTIFIC NEWS. 


— 6 — 

„ to un ephemeris computed from 

Mr. S. C. Chandler's elements of the greut 

comet (which we note is now designated ¢ 1882), 

the following are the positions for the dates 

given at Berlin midnight :— 
RA 


.A. S. Dec. 
Jan. 6 6h. 58m. Als, 28 25 2 
8 6 53 46 28 0˙8 
10 6 48 53 27 348 
12 6 44 44 27 7˙5 


for some dates, Greenwich midnight, another 
ephemeris gives :— 


R R. Dec 
Jan. 6 Gh. 58˙4m 28° = on 
S 6 533 28 2 
: 10 6 484 27 36 
12 6 43˙8 27 8 
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eka he admits, is the superior quality of the | cream. 


Our. 


The Chicago and Grand Trunk Railway have 
added ten powerful passenger engines to its stock, 
the chief merit of which, so far as American en- 
55 ure concerned, is that they do not emit 
smoke. 
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He operates with a cylindrical glass 
vessel holding one litre (or 1} pint). At the 
upper purt isa 0'1 cub. ctm. scale for reading 
the volume of cream. Below is a glass stopper. 
The milk filling the cylinder, and at 18° C., is 
weighed ; if the specific gravity is under 1-02, 
water has been added; if over 1:031, salt. 
Normal milk contains 9 to 14 volumes per cent. 


According to the Times, a“ new and valuable | cream, and the scale will show if the samplo is 
use has been found for oystcr-shells.’’ It has too poor. To test the milk sorum, the stopper is 
been *‘ discovered ” that the shells make a capital | removed, 500 cub. ctm. is let flow out, and the 


foundation for oyster- beds. 


vessel weighed again. As the specific gravity of 


Prof. Verrill, speaking of the position assigned | serum is 1032 to 1-036, the loss of weight in nor- 


it is placed too far from tbe shore by 30 or 40 | Salt it is higher, with addition of water lower. 


miles. The dredges have never brought up any 
evidence of the existence of dead vertebrates, 
and the only evidence of man was an indiarub 

doll. 


There may be some slight errors, but the figures | was made in the track of vessels, andit has some 


given will enable the comct to be found in the] bearing 
telescope without much difficulty, provided the | geology. 


weather is favourable. 


graphs and making numerous measurements. 


The times are 2.15 and 2.45 p.m., when the | duite close to the object, 
planet was just at internal contact, and advanced | “ftor 


about four diameters on the sun’s disc. 


The 50th year of the Annunire de l'Obser- 
vatoire Royal de Bruxelles“ finds the useful 
little green book thinner than usual. Besides the 
regular astronomical matter, there are few papers 
of interest; but M. Niesten gives a useful table 
des comètes, and M. Fievez has a short paper on 
the great comet. 


The facts about the wonderful cight horse- 
power electric light at Milwaukee, which was 
run by the magnetic storm, appear to be that 


telegraph wire and to earth, that the auroral 
current did actually work it, but only to about 
half its capacity. An eight-candle lamp re- 
quircs about 3 horse-power to fully develop it. 


on the value of negative evidence in 


The fact is notable, because the dredging | consent of the Gas Company). 


A project for diminution of the price of gas in 
Paris has lately been brought before the munici- 

l council, by the Prefect of the Seine (with 
It is proposed 
that after Jan., 1883, till expiration of the con- 
cession (see below), the price of the cubic metre 
(354 cub. ft.) of gas for lighting and heating, 


f . At the last winter conversaziono of the Royal | should be reduced from Ofr. 30c. to Ofr. 25c., and 

Prof. Auwers, director of one section of the | Microscopical Society great interest was mani- | the price for motor force and industrial uses be 
German Transit of Venus Expedition, that sta- | fested in an exhibition of the electric light ap- reduced to Ofr. 20c.; special branch pipes and 
tioned near Punta Arenas, South America, has | plied to microscopical illumination. The arrange- | meters would be required in the latter case. From 
been especially successful in taking good photo- | ment was the device of Mr. C. H. Stearn (who ex- | lst January, 1886, till the end of the concession, 
hibited it), and consisted of two minute Swan in- | the Company and City of Paris are to apply half 

Mr. Cooper, of Charminster, Dorset, sends us | candescent lamps, one applied beneath the stage | the net product of exploitation“ of each year, 
two capital little photographs of the transit taken and the other above for opaque objects. The in excess of that of 1881 (viz. 39,750,000fr.), to 
with a l24in. unsilvered mirror of 9ft. Gin. focus. | lamps were so small that they could be brought | fresh diminution of the price of gas. In com- 


ed was very brilliant. 


and the illumination they | pensation for the sacrifices consented to by the 
A small battery | Company, and to favour future reductions of 


was used with the lamp; but we understand that price, the duration of the concession, which ex- 
Mr. Stearn is experimenting with the view of | pires on 3lst December, 1905, is to be extended 
using a small dynamo, driven by clockwork, so | 27 years, i. e., to 3lst December, 1932. 


as to get rid of the inconvenience attendant upon 
the battery. He proposes to reud a paper on 
the subject at the next meeting of the society. 


The determination of vapour densities is dis- 


cussed by Herr Victor Meyer in a recent paper | 73ft. broad and 27ft. eel 
He expresses | Adriatic lfr. per ton will be 


to the Berlin Chemical Society. 


The canal of the Isthmus of Corinth, which 
was commenced on 2nd May, 1882, with 800 
men, mostly Italians, and which is tu $e finished 
in five years, will be, like the Suez Canal, about 
For ships from tho 
charged; for ships 


Icasure at finding his air-displacement method | from the Eastern Mediterranean õue. per ton; 
rgely adopted in laboratories, and states that it | for passengers, Ifr. each. 


an 
sight-cundle Edison lamp wus attached to the 85 J 


C., and such as attack mercury and Wood’s 
metal. For lower temperatures, it has not the 
absolute accuracy of the method of Dumas, Gay- 
Lussac, and Hofmann, and of the authors’ (two 
own, depending on displacement of Wood's met: 


The South Brancepeth Colliery has the electric | and of mercury. He gives these rules :—(1) For 
light in some of the underground workings— | substances which do not boil higher than about 
viz., the shaft, the sidings, stable, and engine- | 260°, and bear heating to about 30° over their 


house. 


The system adopted is the Maxim- | boiling-point, the Meyer mercury-displacement 


Weston, and as soon as another engine is ready | method is applied. Water, xylol, aniline, 
the whole of the surfuce works will be lighted by | ethylie and amylic benzoate, and diphenylamine 


electricity. 

At the Trafalgur Collieries, Forest of Dean, 
some of the pumping is done by electricity. The 
urrangements are under the caro of Mr. A. Le 
Neve Foster, managing director of the Pyramid 
Electric Company. The motor is worked from a 
uynamo at the surface, the wires being taken 
own the shaft and along tho workings for a 
listance of 500 yards. The total vertical lift of 
the electrically-driven pumps is 115ft., and the 
water is forced through pipes 500 yards in 
length to the bottom of the shaft, whence it is 
lifted by ordinary steam-pumps. 


American Society of Microscopists at the fifth 
annual meeting held at Elmira last August. It 
contains several interesting and valuable papers, 
and a biography of the late C. A. Spencer, by 
Dr. Hamilton Smith. 


serve as heating agents. (2) Substances, which 
at atmospheric, pressure are not volatile un- 
decomposed, or do not bear heating over the 
boiling-point, if they do not boil bigher than 


The projected tunnel under the St. Lawrence, 
at Montreal, is to be 16,000ft. long, or almost 
exactly three times the length of the Hudson 
river tunnel, and thirteon and one-third times 
that of the Thames tunnel. The greatest depth 
will be 166ft. below the entrances. The grades 
are not as steep as those of the Hudson river 
tunnel. The contract requires completion of the 
work (by Mr. Romillard) in three years. 

An exhibition of electricity is now in progress 
at Königsberg: its duration is from the begin- 
ning of December to the middle of January. 
Like that at Munich, it is devoted mainly to 
technical applications of electricity. 


A simple galvanometer, free from all magnetic 


310°, and do not act on mercury, are examined | actions, is described by M. Dubois in a letter to 
by Hofmann's method. (3) For substances | La Lumière Electrique. It is based on Joule's 
difticultly volatile, not acting on metals, and law, and is merely a Breguet thermometer, the 
boiling between 260° and 420°, the Meyer mothod. spiral of which is formed of a fine strip of 


depending 
used. 


on displacement of Wood's alloy, is | platina and zinc, or of platina and iron, which 
(4) For still higher boiling substances, | is traversed by the current to be measured. To 


and all that act on metals, the air-displacement compensate variations of exterior temperaturc, 
method is employed. (5) In the extremely rare | the spiral traversed by the current is suspended 
case of a very difficultly volatile substance being by means of a second quite similar spiral turning 


č : , vaporised undecomposed only at diminished | the opposite way. The first 
We have received the Proceedings of the pressure, Habermunn's modification of Dumas’ | near M ore and. which end 


method is applicable. 


At Rheims, where 160 adhesions to tho tele- | the upper contact 


phonic system have been received, a new latitude 


of action has been allowed by the Minister of | of 
The subscribers will not | of the current. 


Posts and Telegraphs. 


Tho annual report of the Department of Mines, | only have the right of communicating with cach 
New South Wales, shows that there is a promise | other, but also with the telegraphic system 


of a prosperous future for the ay when its proper. That is, one may, 


mineral wealth comes to be fully ut 


The] dictate a 


iral has a pointer 
ips in a mercury 
cup, while an annular cup of mercury serves for 
(the current passing half up 
one support then down the slip). The sensibility 
the instrument increases with the intensity 


8 


Every one knows the classic experiment in 
which one terminal ball of a row of suspended 


with the telephone, | ivory balls is separated and let fall against its 
telegram to a telegraph office, and the 2 neighbour, whereupon only the ball at 


publications issued by the Government are of reply, having come in the usual printed form, | the other end moves, and with a velocity equal 


great benefit to all interested, especially a thick | will 


quarto we have before us containing elaborate 


colony. 
No. 23 of the Mineralogical Magazine contains 


1 paper on some minerals from the Sodalite-]commiteee for the erection of a monument to] right) 


Rouen, and other cities. 


S, | metallic dust on the top of each 


5 be at once 5 5 It is] to that of the first at the moment of impact. M. 
j also being consi at present how Rheims may | Trève improves tho experiment b 
reports on the mineralogy and geology of the] be put in telephonic communication with Pari p Pe ball. p 


utting 
This is 
projected in the direction of the shock, but not 


In response to an application by tho English | all of it, only (supposing the shock from left to 


that part on the right half of the inter- 


Syenite of South Greenland, and another instal- | Darwin, a French committee has been rocently mediate balls. In the last ball the dust is projected 


ment of Prof. Heddle’s ‘‘Geognosy and Mine-| formed under the presidency of M. Milne- from the opposite side to that of the shock. 
Edwards. Subscriptions will be received at the | M. Tréve supposes the ether between the material 


ralogy of Scotland.” 


Mr. W. N. Hill, writing to the Miller, sug- | Secretariat of the Institut. 


gests that the badness” of London-mado bread 
is due to the water. 


the water supplied in Vienna and Paris, and | viz., (1) 


To test the quality of milk, throe operations 


He has procured samples of | (according to Herr Chludsinsky) are necessary 


‘ind the specific gravity of the whole: 


finds carbonates of magnesia and lime and sul- | (2) Find the volume percentage of the cream 
phate of lime much in excess of the quantities | separated in 36 to 48 hours; and (3) Find the _ experi ; 
found in London water. The principal reason, | specific gravity of the milk-serum under tho] cently made at Leipsic with a steel cuirasso, tho 


molecules to bo compressed in tho direction of 
the shock, and to carry with it the molecules of 
each ball. At the moment of decompression the 
ether and the molecules return together to their 
original positions. 

Some interesting experiments have been re- 
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construction of which is kept secret. 
markable results obtained prove, 
very great tenacity and ductility of the metal. 
The steol plate is only Iromm. iain.) 

is padded with 

having been fired with a Martini rifle, at about 
178 yards, only two balls traversed the metal, 
completely flattened, in the 


It was found by M. Bert that ansesthesia could 
be produced with a mixture of nitric protoxide 
(85 vol.) and oxygen (16 vol.), if the application 
were made in a metallic enclosure with a certain 
preur above the atmospheric. M. de St. Martin 

as obtained the same offect at ordinary pressure 
by adding a small quantity of chloroform to the 
mixture (6 or 7gr. per hectolitre). The physio- 
logical effects 
those of nitric protoxide and 
Anesthesia is very rapid] 

riod 

orm) is avoided The superiority of nitric pro- 
toxide is taken advantage of, but without pressure 
being necessary, (The protoxido alone, it may be 
mentioned, produces anwsthesia rapidly, but also, 
gradually, asphyxia. ) 

A series of finoly- illustrated and instructive 
papers on polar auroras, by M. Angot, is at pre- 
sent appearing in La Lumière Electrique. 


Herr Fischer, of Erlangen has recently accom- 
plished the synthesis of caffein from theobromine, 
xanthin, and nin, <A now hydro-carbon 
called benzylemesitylene, has been prepared by M. 


— . 
— —!—— 
DOMESTIC MEDICAL HINTS. 


be adapted. It may be thought that alcohol applied 
to a burn In ; i 

you will be 
quickly it will alla 


dressing occasionally with alcohol, 
you will find better than by any other meth í 


Treatment of Excessive Sweating.—In the | of ad 


Michi m Medical News, Dr. Currie says that for 
over i 

mon, wit 
whatever cause: alcohol 1 pint, sulphate of uinine 
l drachm. Weta small sponge with it, and: bathe 
the body and limbs, a small care 


being taken not to expose the body to a draught of I 


air in doing it. 
cian was poisoned while dressing a mortifie 
He suffered untold a and was drenched with 


despaired of. When he saw him he ordered him to | bes 


that this be repeated once in two hours. 
application stopped all perspiration, 
cence began at once. 


Excessive Sweating of the Feet. Dr. 
Meierhof, in the Mar 


of 


acts as an sient ts astringent and by its mechani- = 


cal presence on the skin 
tinued for about ten days, after which itis practised 
once daily, or every other 
the case may require, 


Borax in Erysipelas.—A writer in the Phila. 
delphia Medical Times says that he has for eight 
poe made a practice of treating erysipelas by the 


ocal application of borax dissolved in glycerine, one sho 


hm to an ounce, which is to be 
aud applied on linen. The result has been to cut 
the disease short apparently in a 


some not. 


Treatment of Styes on the EyO.— As a 
means of“ backing * a stye. Dr. J. P. McGee, of 
Tennessee, states that the practitioner can use to 
advantage the following treatment :— 


R. Flext. belladonna ...... ..... tt. ii) 
ques pluv........ ey 
Sig. A teaspoonful every hour. M 


At the same time he may give calcium sulphide, 
one eighth or one tenth of a grain every hour, for 
y three hours, 
the belladonna is often sufficient alone. 


ber, this is sufficient only in the very early stage of | only, nre the reasons which have 
i ithi i denounce the miscrable little sham Which he takes 


the affection,—within the first six or twelve hours, 
Ho will find it “ back” at least three of the five. 
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scem to be intermediate between nature o 


occurs with chloro- hia 


years he has used the following prescrip. | fri 
out a single failure, in awents, 1 8 should assuredly never have s 


—— ..... D 


928. 


ute that many pecple believe in Sunspot Astrology. 
0 


ere it not so, doos Mr. Archibald seriously believe 

— — that I should ever have taken the trouble to expose 

[Wa do not hold ourselves responsible for the opinions o its pretensions 80 ersistently as I have done? 
our correspondents, The Editor respeclfully requests that all angel as 9 un 0 5 . 
555 e 5 Want dJ einer should peia them ; or Dr Wilson 
th E ve eiai 7 805 a 7555 „ 15955 3 , Fox carefull abstain from depreeating their use: 
W. Gai i a sects Covent-ga Mr. Archibald a to imagine that Prof. Fritz’s 


is to settle the whole question 


All Cheques and Post-ofice Orders ; much as if 


J. Passuorr Epwarps, _ 
„In order to Sacilitate reference, Correspondents, when 
j letter previously inserted, will oblige by 
the Letter, as well as the page on 


to be made payable to 


the aurora; 
% | the change in the frequency of Sunspots and the 
f the is very 
probable” (the italics are mine). Very well; that {e 
—quantum valeat. Itma 
be worth 100 gulden or 100 cents; but I venture to 
submit that ıt supplies no reason why a genteel 
155 of out-door relief Should be administered 


Essays, 


— — 

PROFESSOR ARCHIBALD, “ TH E 
STANDARD,” AND SUNSPOTTERY— 
A SUGGESTION — THE TIDES—DIF- 
FRACTION RINGS — EQUATOREAL— 
CURVATURE oF THE EARTH — 
ANGLES OF A PYRAMID—THE BLACK 
DROP IN THE TRANSIT OF VENUS 
A GEOLOGICAL: QUERY—GRAVITA- 
TIO 


of the Sun will ever- 
be foretold. There is, at 


[20894.]— I REGRET to find, from Mr. Archibald’s 
letter (20850, P. 357), that 
appears to have impressed him with the i 


logical phenomena 


is theory, even if the contradict it in five hundred 
y | other mat a Final 
10 O 


quoted him in these columns. I had forgotten that | bald that tho opposition to scientific mendicity, it 
had ever done 50, and must f er 5 my | not quite so persisteut as the advertisements of the 
regret that my caused me to 


school which it attacks. is deeper, perhaps, than be 
gives it credit for. I am happy to know that I 
am very far indeed from standin alone im attack- 
ing a system 30 degrading an demoralising to 
in Apropos b th f sunspottery, an iden has 
ropos, e way, of s ry, an 
ok ue which I ave not yet patented, and am 
hence in a position to present freely to the Com- 
mittee on Solar Physics.” It is that of the obvious 
Connection which must exist between sunspots and 
great tires. The solar disturbance of November 
will be in the memory of nearly everyone who reads 
these lines; and I need scarcely remind anybody of 
the concurrent, or immediately sequent, destruction. 
of Clevedon Court, of Lord Suftield’s house, of the 
ambra, of the stack of warehouses in Wood- 
street, of the (otovari in the Docks, of the fire at 
Hampton Court alace, 
iteley’s, of that on board the Mary Lonise at 
1 the destruction of ferry steamer Julia 

at Bristol, of the fire in Jamaica, &c., s 
Now, here is just the kind of “evidence ” in which 
tho Solar Physics Committee delights, y 
notion is that the Government might be asked to- 
endow a Physical „ to enable great 
rom watching 


my productions either 
like certain of the nine 
to whom he gives a Gratuitous puff; and I 

ken of the article in 
question in the way I did, I had anything, 
proximately or remotely, to do with its production. 


y to know, or ascertain for 
me, without being able to find out. The reasons 

own to” myself for my ** personal animosity 
to a certain committee 


bs, as a means of putting money into the pockets 
of particular 
direction of ; 
as a method of getting in the thin edge of the wedge 
for the establishment of that Solar Physical Ob- be cajoled into 
inistry to this en —unless, of 
were convinced in their own minds 
Whole affair was an im udent piece of 
pseudo-sciontific mendicancy artfully worked for 


he purpose of perman i 


- 861) is good enough 
to point out that my extremely rudimentary illus- 


of Science, which did 80 much to bring together and | : 
organise those haugers-on 1 
Who do not work at actual tidal phenomena; 
the matter thoroughly intelligible, a number or two 
of the Encuisn MECHANIC would have to be de- 
voted to its elucidation : 
symbols and formula: needful to represent the sum 
of our present knowledge of the question would be 
appreciable to 
readers. In reality, 


powerful 


to Wwire-pulling and jobbery : flattery of those who 
against, and 
This is 


rotation, and not the particlesof water which move— 
ashe seems to fancy bodlily. The explanation I gave 
was in the form in which it was Originally given by 
Newton. For details your correspondent must get 
up enough mathematics to be able to follow such 
Works as Lubbock’s. Pending this, he may consult 
Beckett's Astronomy without Mathematles, and 
auy really good work on Physical Geography, with 
advantage, 


isation of scientitic men, It is because I earnestly 
retrograde instead of 


pe = r 


— 


Jan. 5, 1883. 


In reply to R. O'H.” (query 48948, p. 367), 
the components of 94 Aquani are small stars (5-2 
and 7-2 mags.) and an almost imperceptible haze 
might well obliterate the one diffraction ring, which 
is about all that the larger star would show. The 
pauer magnitudes of telescopic stars emit too little 
light to exhibit any rings at all. My remarks had 
reference to the brighter stars. No very minute 
ones show the disc of which I spoke (in any 
legitim 5 2e poore) ae all. A 

‘E. R.” appeals to me (in query 48991, p. 368) 
to tell him how to adjust an equatoreat which has 
no circles attached to it. I can only answer that I 
. 1 À 

tton (query 48995, p. 368) probably knows 
that the mean KRA of Me earth $ 38958-35 miles. 
Hence a chord two miles long must subtend an 
angle of 1’ 44:2176" ; as the chord of an are = 2 sin. 
} that are. Now 3958:35 miles = 250,801,056in., 
so that the height of his 2-mile arc in the middle 
must be Sin. or thereabouts. It would pretty evi- 
dently be Sin. in 2 miles, 32in. in 4 miles, 72in. in 
6 miles, and so on. This means, of course, that the 
distance of the visible horizon is 3 miles, when the 
height of the eye is 6ft. 

I have not read the n to which rep! 
18533 refers (p. 390), but the question with whic 
„Scotch Working Mechanic” concludes it seems 
so simple, as it stands, that it is difficult to conceive 
how any discussion could have arisen about it. If 
each side of the pyramid be 12ft. long at its base, then 
ovidently the distance from the centre of either of such 
sides to the point upon which a perpendicular from 
the epee ot the pyramid would fall (i:¢., the middle 
of its ) must = 6ft. Dividing 6 by 8 then, we 

et the tangent of the angle formed by this perpen- 
‘dicular with any given side, and this wo shall find, 
on reference to a table of tangents, to be 36° 62’ 12", 
Double this, therefore, and 73° 44’ 24" will quite ob- 
viously be the ete at which any two opposite sides 
of the pyramid will be inclined to each other. 

With reference to query 49023 (p. 393), there can 
be very little doubt that telescopic aperture and 
magnifying power do exert a certain amount of in- 
fluence in the production, or absence, of the “black 
drop ” in the observation of the Transit of Venus. 
The two most potent causes of the appearance of 
this Fe ae though, are, unquestionably, in 
my Opinion, indifferent focussing and the use of too 
light coloured an eye-shade. 

In the absence of any indication of the kind of 
evidence brought forward by the lecturer mentioned 
by “H.T. W.” (query 49026, p. 393), common- 
sense would seem to indicate that depression must 
cause silting, and not silting depression. For the 
latter to e place, it would be necessary, so to 
speak, for the aqueous deposit to flow up-hill. 

Mr. Rd. Wilding (query 49042, p. 393) attacks 
what he is pleased to term the “ orthodox ” theory 
of gravitation, without, obviously, the most rudi- 
meutary acquaintance with mathematics; which is 
somewhat as though a man should carp at the gram- 
matical construction of a passage in Aristophanes 
before he had himself learned the Greek alphabet. 
I can, then, only offer a few of the most elementary 
considerations in reply to his appeal, earnestly 
urging him (if he be really anxious to understand 
the matter) to get up sufficient mathematical know- 
ledge to enable him to study the “ Principia ” of 
the immortal Newton, where he will find ample 
proof of the law which he tries to impugn. That 
gravitation does vary inversely as the uare of 
the distance of the attracting and a bodies 
Is a matter of direct observation. Take the Moon 
for an example. Her path may be regarded asa 
<leflection from a opin Flori caused by the gravi- 
tating influence of the ; and her distance from 
the ’s centre varies between 58 and 62 times 
our terrestrial radius. Now it is found, as a matter 
of direct observation, that at the former distance 
She falls 3 %rth as far as a body does at the Earth's 
surface in a second, and at the latter only tTepyth 
as far: 3364 and 3844 being. the squares of 58 and 
62 respectively. Perhaps, though, a diagram may 


assist my querist in understanding how all forces 
amana m a centre must vary inversely as the 
squares of their distances from that point. 


Lot c be a candle, 1 a board lft. square, at a 
Aistauce of one yard from it. Then a glance at the 
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figure will show that its shadow will exactly cover 
the board 2, 2ft. square, at two yards from it; the 
one 3, 3ft. square, at three yards from it, and so 
on. Whenoe it is abundantly evident that upon one 
square foot of this last board only one-ninth of the 
light can fall that illuminates the board 1. The 
centrif tendency (for ‘‘force’’ is really a mis- 
nomer in this case) varies as the square of the 
velocity of the body, and inversely in the simple 
ratio of its distance from the centre. Should Mr. 


Wilding care to obtain numerical results from these 
data, I may toll him that Neptune is 77-5958 times 


as far from the Sun as Mercury is, and that Me 


travels 8°81 times us fast in his orbit asthe more 


distant planet does. 
A Fellow of the Royal Astronomical Society. 


SUNSPOTTERY, AND THE SOLAR 
PHYSICS COMMITTEE. 


(20895.]—I SHOULD advise all interested in the 


“i sunspot’ theory of rainfall to read a r by 
Mr. G. M. Whipple, Superintendent of the 3 
Observatory, in the Proc. Roy. Soc. for 1880, 
entitled e Resul i 

of Rainfall,’’ in which paper it is most conclusivel 
shown that there is no indication of any period, 
which, it is needless for me to say, there should be 
if there was any connection between sun ts and 


rainfall, as Prof. Archibald (letter 20850) would 


have us believe. 


Prof. Archibald seems to attach considerable 


importance to the observations made in India, pre- 


sumably because it is so much larger than Greaf 
Britain ; but is not America larger than either? If 
size has so much to do with it, why did he not select 


that continent as well? Do not we see the same 
sun in London as they see in Bombay or Now 
York? If so—and Prof. Archibald cannot say it is 
not—then a maximum or minimum sunspot peri 
should have the same effect, not only here, but in 
New York, as well as in India. If, ore, the 
rainfall decreased or increased in India at either of 
those periods, there should obviously be a simul- 
taneous increase or decrease in the rainfall of Lon- 
don and New York. 

Perhaps, however, he is partial to India, because 
a Solar Physical Observatory, established in that 
portion of the British empire at the national ex- 
pense, would enable the leaders of the Brompton 
clique ” to live without work. For, as J. S. 
has shown in his Essay on Liberty,” an official 
body are under the constant temptation ” of falling 
into a state of indolence ; and we cannot expect 
the leaders of that committee to be so actuated by 
a pure desire to advance science that they would be 
ditferent to other official bodies. 

Again, if there was really a connection between 
solar cycles and rainfall, we should naturally ex- 
pect the same effect to be produced at any given 
maximum as had been observed at some former 
maximum ‘period. To make this more clear, we 
will suppose that the maximum rainfall of a par- 
ticular period was found to coincide with the maxi- 


mum period of sunspots; then, if the 5 ue 
0 


correct, the periods of maximum rainfall 


always coincide with the periods of sunspot 


maxima. 
But such is not found to be the case, the evidence 


being of such a contradictory nature, that while | q 
some believe in an increase of rainfall about periods 


of sunspot frequency, others are equally confident 
that there is a decrease in the rainfall at those 
periods. Now, which is right? Prof. Archibald 


cannot say that both conclusions are correct, for 
be ob Mes to saying that similar 


that would 


effects can be uced by dissimilar causes; or, in 


pan words, would be just as sensible as saying 


at an unlighted candle would illuminate a room 
equally as well as a lighted one. And yet, notwith- 
standing the contradictory nature of the evidence, 
and the illogical conclusion to which it forces those 
who believe in it, Prof. Archibald would have us 
believe that a real connection, and not merely oc- 
casional coincidences, existed between the two phe- 
nomena, a ntly for no other reason than be- 
cause he believes 80. 

With regard to Prof. Archibald’s remarks re- 
specting the Royal Astronomical Society, of which 
he in a somewhat scornful tone, it must be 
evident to your readers who have read the report 
of the last meeting of the Society, that-the Solar 
Physics Committee are not so indifferent to the 
opinion of that Society as Prof. Archibald would 
have us imagine. True, neither the dictum of that 
society, nor any other body of men, could ex- 
tinguish the theory, if true ; for the truth cannot 
bo destroyed, though it may be stifled for a time. 
But when we consider the unsatisfactory nature of 
the evidence, and the anxiety—despite whatever 


miy be said to the contrary—with which the 
endowment party are desirous of getting the 
management of that body in their own hands, by 


getting rid of such members of tho council who 
may differ from them on this question, no matter 
how valuable the services such persons may have 
rendered to the science, it behoves all those Fellows 
of the Society who love science for its own sake, to 


do all they possibly can to prevent the sham from. 


ts of an 0 into the Periodicity 
ri 


to submit to your bapa 
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succeeding, and the Society from becoming a mere 
‘‘machine for the distribution of patronage.” 
Surely such astronomers as Lord Crawfurd, Sir 
G. B. Airy, aud Mr. Marth, not to mention others, 
have done more for the true advancement of astro- 
nomy than all the members of the Brompton 
clique ” p together, and are more worthy of a seat 
on the Council than many the endowment party 
would bestow that honour upon. 

In conclusion, I would attention to Sir G. B. 
Airy’s opinion on this matter—viz., ‘‘aGovernment 


(is not) justified in endeavouring to force, at public 
expense, investigations of undefined character, and, 
at of doubtful utility š such 


attempts will lead to consequences disreputable to 
science.“ Certainly, the only result likely to ensue 
from such kind of endowment as the ‘‘ sunspot 
ring’ wish to have it in their power to obtain, 
would be a proof, if one were needed, of Carlyle’s 
assertion, t “all publics are gulled with the 
most surprising profit.’’ ; 

London, December 25. B. J. Hopkins. 

P.S.—While, as Mr. Westwood Oliver contends 
1 20875), local influences might account 
or the supposed influence of ts on the 
weather being more marked in some localities than 
in others, it would not account for their being of a 
precisely opposite character in different places. We 
should naturally expect their influence upon, say, 
temperature, to be more marked in tropical than in 
temperate climates; but, for all that, if they 
caused an increase in the temperature of one part 
of the world, then the temperature in all other 
parts of the world should increased ; though 
‘local influences would, of course, cause the 
amount of the increase to vary in different places. 
In support of what I have said, I would pomt out 
that, when a magnetic disturbance takes place 
coincident with any i solar phenomenon, 
it is the same in kind, though perhaps not in 


egra m M laces. 
ecember 30, 1882. B.J. H. 


SOLAR ECLIPSES AND O ULTA- 
TIONS—THE SIMPLEST METHOD OF 
COMPUTING THE PHENOMENA FOR 
A PARTICULAR PLACE. 


20896.]—THE method which it is now proposed 
for ‘bringing the calcu- 
lation of solar eclipses and occultations within the 
reach of those who have not an extensive knowledge 
of mathematics must needs supply a desideratum to 
amateur astronomers. To demonstrate this, it 
must be com with three rival methods. The 
first—that of Woolhouse in the supplement to the 
Nautical Almanac of 1836, (now very scarce) 
occupies 98 pages, the figures alone including 25 
es. The second—that of Shadwell—fills a 
volume of 136 pages, and the figures of each eclipse 
take up 24 of those pages. The third—that of Pen- 
rose—is almost entirely graphic, but drawn on 80 
small a scale that its accuracy can scarcely be relied 
upon to less than four minutes of time. It is now 
proposed to introduce a method, which is partly 
computational, and partly graphic, by means of 
which correct results can be obtained within half a 
minute, and which can be worked out in three- 
uarters of an hour. 
In order to accomplish this, it is nece that 
there should be constructed on a detached piece of 
per (afterwards to be pasted on glass so as to 
ecome transparent) a series of concentric semi- 
ellipses, having a common semi-axis-major loin. 
long, but with semi-axes-minor in tho same straight 
line of various lengths, 10 sin. 5°, 10 sin. 16°, 
10 sin. 15°, &c., up to 10 sin. 30° inches. The ordinates 
to these ellipses ve for their abscissm, 10 sin. 15°, 
10 sin. 30°, 10 sin 45°, &c., corresponding tothe hours 
I. II, III, &e. These neg hee subdivided into intervals 
of ten minutes each, by drawing ordinates to the ab- 
scissæ 10 sin. 24°, 10 sin. 5°, 10 ain. 73°, Kc. The con- 
struction of this system of ellipses is not a matter of 
much difficulty; and it must be treasured up for 
subsequent use. 
We next proceed to construct a scale of equal 
parts, the length of ten divisions of which is repre- 


sented by us where P is the moon’s reduced 


cos. 4 
relative horizontal parallax, p the log. of earth's 
radius at the place, and / the geocentric latitude. 
Since the base of this scale involves both the latitude 
and the parallax, it is called the /atitude-parallaz scale, 
and the base itself is to be taken from an inch 
diagonal scale. 

This done, the moon’s reduced relative horary 
motion in right-ascension, and relative horary mo- 
tion in declination (as taken from the Nautical 
Almanac), will enable us to plot by the scale the 
moon’s relative orbit, which orbit must be sub- 
divided by the compasses into hours and minutes, as 
shown in the lower scale at the foot of the 
accompanying diagram. 

A retarends to the accompanying specimen will 
heip ua to complete the calculatiun. 

ing computed the sun’s hour-angle at the 
instant of Greenwich time of true conjuncticn, let 
the lines O A, O D bo drawn at right angles te euch 
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other; and so placed that when the ellipse A B is | doubtless, some proportion in which there is the best In the abundant light of the large mirrors of the 
drawn corresponding to the aun's declination, È, the | balance of power with least loss of light from the present day, I think the using of both eyes, as in 
paoe of tke sun, as shown by the hour-angle, on | obstruction of the small mirror, and this is just a | the binoc microscope, would be an advantage 
9 ellipse, may be found in the centre of the paper, | point which O. V.” could, I am sure, elucidate | when viewing moon or planets, and I tried the 
if he would kindly do so. L.L.L. tubes of my microscope in the teleseope; but 1 

— found the prisms required altering, to bring the two 

REFLECTING TELESCOPES. images together, as in the microscope—I suppose, 


[20899.J—Mr. WESTLAKE (20861) draws atten- | Wing to the longer focus; but T confess I do not 


; : : s see why the image in one instrument should not be 
tion to the importauce of using as much as possible affected in the sake way as in the other. As the 
of the central portion of a mirror by making the | body of the mi may be made to tum in the 


= - rue as possible, or, better still, doing with- slidtag-tabe of the telescope, the position of the 
. two eyepieces may be always adapted to that of the 
This latter plan, however, has, as he says, many | eyes in any poskan of the telescone, Has anyone 
drawbacks; but it occurs to me that the Newtonian ever tried this Philip Vallance. 
ar 3 forms cent 5 5 by ie 
g a N. mirror as ena e plane to 
fixed close to the inside, or, possibly, even on the REFLECTORS VERSUS REFRACTORS. 
outside of the tube. [20901.]—Ir must not be supposed that I utterly 
Even if this plan were no grons improvement | condemn the reflector. In arga observatories, where 
optically, it would, I think, offer mechanical ad- | assistants are always in iness to resilver and 
van in the firmer and more accessible fixing of adjust, the reflector has done good work, and for 


GT ia Rd 355 pi e 1 sen is an obvious one, and bas par ah E plenty of time to spare, is a very 

I m? 10 PO) e oubtless been already suggested ; if so, I should be | useful instrument. 

LATITUDE PARACLAN SCALE glad to know with what reales. When I penned my letter to Mr. Holmes, I had 
heey SCALE As to the fixing of eyepieces, I think a hint might | in my mind’s eye the whole of the forms J have 


j be taken from the double nosepiece of a micro- | seen, Gregorian, Cassegrainian, and Newtonian, 
scope. Would it not be a convenience if there were | In my preutice days Ihave witnessed and helped 
80 as to give room for the whole drawing, and the eon TUR round the tube of a reflector pro- | to manipulate the first named, hundreds of tines, 
ellipse must be abore or below O A, according as | vided with sockets into which the eyepieces could | and know the trouble there is in refiguring the large 
FCC CCC ⁵⁵ T 
. ; wheel. e whole would then be mounted era setting the extremely minu 
The length of O D = 0 difference of moon's and | before commencing observations, and any eyepiece | pinholes, necessary for the eyepicces of telescopes 
% de P o sin.! > dD lies abore onld be brought to bear rapidly and accurately, a | of that construction. Contrast this with the per- 
sun 8 decn., — P pan. “ cos. o} an es dre | suitable centralising click being, of course, pro- | manence of a refractor. I had one in use a short 
or below O, according as this quantity is + or —. | vided. time ago, that has been used for nearly half acen- 
‘Through D draw D P el to OA, and = X cos. DJ. Thus all danger of crossing fine screws by fum- | tury, the optical pary as good as ever, while many 
the moon’s reduced relative horary motion in right | bling at them in the dark, or of losing time at of the reflectors I speak of, had not reached a 
ascension ; also draw P Q perpendicular to D P = perhaps critical moment, would be avoided. The decade of existence. The Cassegrain reflector I 
the relative ho motion in declination, and ring also might be divided, and joinable by a hinge | think has never been so commonly made, for I do 
above or below D P, according as the motion in | and thumbscrew, so that it could be taken off the | not remember more than a dozen of that form, and 


declination is ascending or descending. Then draw | telescope and stowed away with the eyepieces in my m tells me that they too had not been 
the line D Q, the moon's relative orbit. Let the | sit. made long before they required readjustment and 
point whege this orbit cuts O D lie at that division | Dec. 23. Faber. repolishing; of course these were metallic specula, 


of DQ vaio 57 1 ae hour-angle at the - a a the oa n el a vogue has 
instant of conjunction before referred to, and SIZE OF FLATS IN REFLECTING | *{ventages over the above, yet deterioration is con- 
make the hours, &c., to range each way from that tinually going on iu theailver, and our painstaking 
point. * u 7 TELESCOPES. investigator Mr. Wassell, has proved that the glass 
Lastly, from the latitude-parallax scale let there 1 8 5 —Szxrina the letter of Mr. Westlake, | surface too deteriorates by the continnal cleaning 
be taken an extent (m + s) equal to the sum of | 20561, and agreeing with him as to the needlessly | of the speculum for resilvering I admit the com- 
the semi diameters reduced of the moon and sun, | large flat he has been using, and wondering so | fortable position of the Newtonian, but asa v 
and then one foot of the compasses being set on the | large a one should have been supplied with the | near approach can be obtained by using a zeni 
moon’s path, and the other on the elliptic path of the | telescope, I will ask him why he keeps his flat | diagonal with a refractor, that does not outweigh 
observer, let the points be so arranged as to indicate | 12in- within the focus of his mirror? As supposing its advantages of stability of performance and per- 
the same hour and minute in bo tha—viz., as | his tube to be no larger than necessary for his | manence of adjustment. One of ours has, 1 
shown in the diagram, 3h. 50m. at beginning and | mirror, ud b 13in., he might place it din. farther | see, compared 2in. of a speculum, against 2 in. o. g- 
öh. 10m. at ending. This will give the local away, and by bringing his eyepiece nearer the side with the advantage on the side of the speculum. 
apparent times of these phenomena, from which the | 0f his tube, still more improve its performance by | I should expect this, although theory says not. 


mean times may be found at once. reducing very much the size of his flat. On amirror | 2in. out of the middle of an o. K. 60in. focus, will 

The magnitude may be found by subtracting the | Of l5in. and 8ft. 4in. focus I bave for many years | show detail that a 2in. o. g of Join. or 30in., will not 
least distance of the centres from the sum of the | used a flat of IIin., and I know it is sufficiently | —simply because no glasses of the smaller diameter 
semi diameters and dividing by the diameter of the | large by stopping out ltin. of its centre, and yet are made of such great length, and produce a 
sun. In the case of an occultation, for aun sub- | Setting the image of moon or stars to which the] smaller image for ification, and are rarel 
stitute ‘‘star,’’ and proceed as before, attaching | telescope may be directed. Iam now mounting a | figured for astronomical work. To fairly judge, 
the intervals to the time of true conjunction. | 173 mirror of Mr. Calver's, 9ft. din. focus, and shall | conditions should be alike. Prismatique. 

James Pearson MH. X., F.B.A.8. use in it a 2in. flat, and am satisfied that I shall get 55 
Fleetwood Vicarage. the extreme marginal rays in the eyepiece with it. THE DARK MORNINGS. 


— 1 5 8 which, being 88 [20902.]—Ir is a matter of common observation 
TRLESOOPES—CASSEGRAIN—GRE- | to the side of the tube, allows the fiat to be so far | 2t this season to all who live in the northerly por- 
GORIAN—NEWTONIAN. from the mirror as to cause so small a flat to be se 5 tact, tiaa they Cacht to 
[20897.]-—REFERRING to my letters on this subject aha 55 ea pee method of carry- | be, judging from the time of sunrise advertised im 
I wish to add a postscript ana also to make a correc- or a as far better the modern one the almanacs. In other words, the afternoons 
tion. 5 ae plate and sliding tube for focussing. Nor | seem longer than the mornings. A few words in 
On reading over what. I have said on 317, I effect 4 the experienced the asserted detrimental axplacation of this circumstance may not be un- 
fear I have not clearly explained that 3 this i have al = 3 ray s from a star. To ble. Three causes contribute to this result. 
of small mirror is considered to be that theoretically | ¿7 this I have placed a stout stick across the mouth In the first place, the interval from sunrise to mid- 
required, as shown by the diagrams on 205, ah EVT 3oy ray, aid I day in the morning is less than the interval from 
and not the diameter practically employed, which is | 0 fisfied with any mirror showing rays 


always somewhat ! A from a star without attributing them to the effect apee jem dom 155 bere 8 F the 
The formula No.4, Í find, is only true in partioular 5 . uator. Consequently if the sun ts zh. 35m. above 
cases, and should take this form:— I have a 12in. mirror mounted with a flat and | ©4 . q y ; i 


springs and sliding tube. &c.. by B the horizon before coming to the meridian, it will 
j 4 i : and in its own tube alternately, without perceiving it bete. In othor words, if the sun rises in the 
which, indeed, is merely No. 3 modified to suit the any difference in its performance in one or the | morning at Sh. 25m., it will set at 3h. 36m., locad 
Cassegrain. A. 8. L. other. I have seen it stated that the flat should be apparent time Bur ii o sond pare to Tia 
large enough to reflect the image of the sun or must be 9 the equation of time, asit is called, 

ASSIT, 208 one, must thank «t Orderie | oon aa seen in he fous ofthe ino, andy con- | PAH at hi senson in additive, and amounts t 

i or having given us his last letter, which is uently, m r is to refiect : 

in fact, tho first time that I have seen the matter | only the cone of rays converging to a point in the | Sh. 30m., and set at 3h. 4im., local mean time. 


thus dealt with, and ably dealt with too. Having| focus; but this has always a to me an To this must be added, in the third place, the dif- 
broken through his original resolution, I trust he erroneous view of the case, us why not use a much CCC 
may now continue the ussion to whi e has | larger object of whic orm the image, and ; „ = 

so usefully contributed. necessitate a still larger fiat ? 4 zh. 53m., thus causing the mornings to be 30m. 


The limiting ratio of the foci, when spherical curves in, if this were correct, the longer the focus aaa? than the afternoons, according to Greene ich 
are employed, is a very curious point, and I hope [of the mirror, the larger the flat that would be | a dme. 


those who have the means of doing so (“ A. N. H.” necessary; because the longer focus makes the James Pearson, M.A., F. R. A. S 
for instance) wal practically lont t thə method 2 imago, 8o that, with a vory small mirror, Fleetwood Vicarage, Dec. 27. 

intercorrection of such curves in the manner indi- | aud a ve ocus, the uld i 5 

cated, and give us the results of their experiments, | be as large us the mirror. mous Toque (o| THE USE OF CHRONOMETERS IN 
There is another point to which I should like to call] I believe if the flat were entirely covered, NAVIGATION. 


„O. V. 's attention, and that is, as to the best pro- | excepting a hole in the centre no larger than a 20903.J]—In the practical use of chronometerss 
portion of foci when the theoretically required | the image of sun or moon would be found of the by! ste im of veesels at sea there are certain 

curves are employed. The difficulty with these | Same size in the focus as if the whole flat were which are known to many of thom by experience, 
direct-vision reflectors is to keep down the magnifying | exposed. I believe we shall see this new method | but which are not found in any of the works om 
power, because, with low powers the small mirror’s | of mounting will be abandoned, and the old one of | navigation, that I am aware of. I believe, there- 


diameter becomes disproportionately when | arm and sliding-plate be res as by it a smaller | fore, I the first : . 
the foci of the two mirrors are increased. There is, | aud less 5 flat may TO d. y r E a. to propound them in a definite- 
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1. If, to the time shown at any instant by a 
chronometer, the addition or subtraction of the 
error of the instrument gives a time which is in 
advance of the true Greenwich time, the ship is 
thereby placed cest of its true position. If it gives 
atime which is behind the true Greenwich time, 
the ship is thereby placed cast of its true position. 
2. Now, if the chronometer be «dow of true Green- 
wich time, its error must of course be added ; and, 
therefore, if its assumed rate is too large, the ship is 
placed west of its true position; if too amali, it is 
placed east. 3. But, if the chronometer be fast of 
true Greenwich time, its error must be suhtracted ; 
and therefore, in this case, if its assumed rate is too 
large, the ship is placed east of its true position ; if 
too small, it is placed eest. 

James Pearson, M.A, F. R. A. 8. 

Fleetwood Vicarage, Dec. 27. 


TRANSITS AND ECLIPSES — A 
CORRECTION. 


120904.]—Ix answer to Young Astronomer,” 
the number should be 3:6, the decimal point bein 
omitted. I lecture extempore, and sent shorthan 
writer's report. 

I often say that the light from some of the fixed 
stars that we now observe started from that star 
before many of us were bau. These facts give an 
audience some slight idea of the immensity of space. 

Philip Braham. 


COLOUR. 

[20905.J—IN letter 20792 your correspondent, 
Mr. S. Calton, appeals to me to make an experi- 
ment for him in combining coloured lights. I have 
had much ploasure in complying with his request, 
aud I now send you the result. At the same time 
I have taken the opportunity of attempting to 
correct some misconceptions of his as to the forma- 
tion and structure of the prismati¢ spectrum. I 
am sorry to see that he has again fallen foul of the 
scientists“ in defence of his pet theory about the 
primary colours. It is a pity he does not show 
some degree of a scientist’s accuracy in his experi- 
ments and deductious from them—those with the 

rism, for instance, mentioned in the above letter. 
ving observed that the spectrum colours are 
gradually developed as the screen upon which they 
are received becomes removed from the prism, and 
the on lengthened out, it is amazing that 
Mr. Culton fails to perceive that the colours chiefly 
shown at the farthest distance must be produced by 
rays which are /ess overlapped and mixed than they 
are when nearer the prism. He seems to imagine 
that the spreading or divergence of the rays leads 
to their overlapping and mixture instead of their 
separation. e accompanying diagram illustrates 
the course of the spectrum rays, showiug where 
they are ovn ppn and where separate, and con- 
sequently which colours are compound and which 
simple. In this dia let W represent a beam of 

rallel rays of white ae entering a prism P. 

en refraction tukes place, there emerge from 
the prism an infinite number of beams of coloured 
light, each 1 the same breadth as the original 
white beam, and inclined to each other at every 
pea angle within the limits of the spectrum. 

e most effective of these beams, however (as 
shown where their separation is greatest, at a lon 
distance from the prism) are the violet, the green, au 
the red ones—marked V, G, and R in the diagram. 
Now, if the spectrum is received upon a white screen 

laced closed to the pris, as at position 1, it will 
seen to consist (as described by Mr. Calton) 

of a white centre, bordered above by a narrow space 
of pule blue, shading off into deep blue or violet on 
its upper edge; and below by a narrow strip of 
light yellow, shaded downwards into deep red. Re- 
ferring to the diagram, it will be seen that the 
white centre is due to the overlapping (or non- 
separation) of all the three beams; the blue to the 
overlapping of the violet beam by the upper edge 
of the green ; and the yellow to the overlapping of 
the red beam by the lower edge of the green. The 
exterior red and violet colours are course those 
of the red and violet beams where they have 
diverged aud become separated from the green. On 
gradually removing the screen farther from the 
rism, the two outer coloured spaces are seen to 
ome broader and to encroach upon the white, 
which shrinks in width, until the position 2 is 
reached. Here the white vanishes, and a little 
further movement of the screen causes the green to 
Sen to occupy its pee. Here also the blue and 
yellow are at their broadest, each containing one- 
half of the green beam. The gradual closing in of 
the blue and yellow spaces, and the appearance of 
the immediately after they have met and 
seemingly overlapped one another, has very natu- 
rally led to the idea that this green must bea com- 
pound of the two. A glance at the diagram, how- 
ever, shows that the green is really the colour of 
the green beam made visible by its being freed from 
the violet and red beams which, nearer the prism, 
cutirely overlapped it. When the screen is shifted to 
position 3, the blue and yellow (so far as they are 
due to the overlapping of the green by the violet 


and red beams) disappear, and the spectrum be- 
yond this position shows little else, as Mr. Calton 
says, than ‘ varieties of orange, purple (violet) 
“and green,“ the beams of these colours being 
entirely separated. Of course, in no position of the 
screen are the limits of the different colours sharply 
defined, as seems implied in the foregoing deserip- 
tion. Ou the contrary, by means of the infinite 
number of variously refracted beams alread yalluded 
to, the tints are shaded very gradually into one 
another. I think I have now shown that the 
gradual development of the spectrum as the receiv- 
ing screen is moved away from the prism is the 
effect, not, as Mr. Calton imagines, of the overlap- 
ping of three beams of light (red, blue, aud yellow), 
originally separate, but of the dual separation 
by divergence of three beams (red, green, and violet), 
which were overlapped and commingled nt their 
source in the original white beam. It is difficult to 


spectrum colours. There is no doubt a yellow 
light undecomposable by the prism (that of in- 
candescent sodium vapour), aud a similar blue 
light obtainable from the vapour of indium. What 
might be the result of combining these I cannot 
eay. I have not the means of muking the experi- 
ment, and I fear it must be left to one of those 
“scientists” with whom Mr. Calton finds it so 
difficult to agree. ad 
Mr. Calton’s theory that colours (“exist in 
shadow,” and are part of darkness“ is curious. 
But very curious indeed is his claim that it is sup- 
orted by my experiments in overlapping (I suppose 
Tua not say miring) different coloured lights. If 
colours exist in shadow and darkness, will Mr. Cal- 
ton be good enough to suggest some means of show- 
ing them ‘herein’ Until he docs I shall continue 
to believe that colour exists only in liyt. Eveu 
white light is fully charged with colour, and indeed 
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conceive how Mr. Calton, after using his prism as 
he describes, can conclude that the green of the 
spectrum is produced by the spreading of the yellow 
and blue rays until they overlap, unless he supposes 
that the coloured rays travel ın curved paths, or 
else issue, each colour, from a different part of the 
original beam.: Only under one or other of these 
conditions could diverging rays possibly come to 
overlap after being separated. 
The experiment Mr. Calton describes, in which 
n is produced by the (apparent) coalescence of 
the yellow and blue fringes of a white tield of view 
seen on looking through a prism, is just a repetition 
of that wherein the spectrum is received upon 
a white screen. In this case, the retina of the eye 
is the screen, and the narrowing of the beam by 
turning the prism, or otherwise) is equivalent to 
shifting the screen away from tho prisin; for it is 


not the mere length of path of the refracted rays 


which develops the spectrum colours, but the length 
of path as compared with the width of the original 
beam—a fully developed m being obtainable 
at a comparatively short 
we Operate upon a correspondingly narrow beam of 
light. (Ip a proper spectroscope the light is ad- 
mitted through the narrowest possible slit.) The 
green, which appears where the yellow and blue 
spaces are made to coincide, is really the colour 
which remains after, by narrowing the beam, the 
ellow hus been deprived of its constituent red 
ight, and the blue of its constituent violet. That 
the narrowing of the beam must have this effect 
will be evideut on again referring to our diagram ; 
for it is plain that if the beam were diminished to 
(say) half the breadth there represented, while the 
green would still occupy the centro, the red and 
violet beams would uncover it ata point just half 
the distance of the line 2 from the prism; and if, 
while the narrowing was in progress, the screen 
rested in the position 2, the green would be seen to 
grow, apparently, at the expense of the blue and 
ellow. 
7 The same conversion of the spectrum yellow and 
blue into green by the abstraction of their other 
constituents occurs in Mr. Calton’s other experi- 
ments, in which he receives the yellow and blue 
upon blue and yellow screens respectively. The 
blue screen reflects the green light out of the yellow 
and very little of the red. The yellow screen 
also reflects n, but absorbs the violet in the 
blue space. If Mr. Calton will note how little of 
the «mired violet is reflected by the yellow surface 
and of the orange and red by the blue surface, and 
also how well the unmixed green is reflected by 
both, he will understand how these surfaces exert 
their selective action on the mixed colours. 
This selective absorption and reflection by 
coloured surfaces explains how a mixture of yellow 
and blue pigments 1s green. The yellow pigment 
intercepts and absorbs most of the violet, and the 
blue pigment most of the red and orange, and as 
both pigments are equally capable of reflecting 
ight, that, of course, becomes the colour 
of the mixture. 

I am not one of those who contend that it is im- 
possible to produce a by mixing blue and 
yellow lights, but I believe that no ordinary blue and 

ellow will do it, or make Snp hin else than white. 
e coloured lights yielded by all our yellow and 
blue pigments, whether transparent or opaque, are 
shown by the prism to be composite, the yellow 
containing red and green, and the blue consisting of 
green and violet; and apparently they are yellow 
and blue simply because they contain these pairs of 


istance from the prism if 


E 


VELLOW 


owes its apparent colourlessness to that very fact, 
and to the further circumstance that while every 
colour present in the light contributes to its bright- 
ness, the distinctive colour-effect of each is neutral- 
ised by that of some other. Mr. Calton says he 
„agrees with my diagram” (descriptive of the 
A ear mentioned above, sce p. 93, No. 914 of 
E. M.“) “but differs with my explanation, or, 
rather, deduction from it.“ Iam not aware that 
I gave any explanation or deduction whatever. I 
simply deseribed what T saw in looking through tho 
apparatus, as thus—in the space whence I I/ 
that both violet and green lights were shining iuto 
my eyo, I saw neither violet nor green colours, but 
instead of these a pale bine. And, similarly, violet 
and red lights gave me a pink colour, and red and 
green lights a yellow tint. I do not think that the 
expressions subsequently used, such as green + 
violet = blue can be called either explanation or 
deduction :” it is simply a condensed statement of 
the fact which I observed. 

Mr. Calton suggests to me another experiment 
with the same appre using what he calls the 
three primary colours, red, yellow, and blue, in- 
stead of the compound ones (I it they were 
compound) which I employed. Of course, he means 
that the red, yellow, and blue, are xot to be com- 
pound colours, and he says that if they are syfi- 
ciently pure ()) they will, when overlapped in my 
apparatus give the result he shows in a diagram 
constracted like mine, in which apparently red + 
blue = purple; blue + yellow = green; yellow + 
red = orange; and red + blue + yellow = white 
more or less. Now, I cannot be sure whether Mr. 
Calton means these three colours im his diagram, 
purple, orange, and green, to be called binary 
compounds,” because he has strongly objected 
to pink, blue, and yellow”? (which occupied the 
same places in my diagram, and were produced 
in the way he expects his colours to be produced), 
being so named. If he dees, it ought greatly to 
reduce the strength of his objection above quoted. 
Might J ask if he means the white more or 
less where the red, blue, aud yellow overlap in 
the centre of his diagram, to be regarded as com- 
pounded of these three colours? for he says of the 
corresponding white in my experiment aud dia- 
gram, This white is not any more a combira- 
tion of colour than the blue is a combination of 
purple and green.” Now, regarding the experi- 
ment suggested by Mr. Culton, of course I have 
been unable to make it under the conditions he 
prescribes; for where can be got a gelatine or 

lass of an uncompounded pure blue or yellow? 

Mr. Calton can supply it I should be much 
obliged to him. However, with such gelatine filins 
as 1 could procure— yellow, blue, and red— colours 
quite satisfactory to the eye, but far from teing 
what Mr. Calton means, I made the experiment 

ears ago, and have now repeated it 5 

e results were very different from Mr. Cal- 
ton's diagram, being shortly as follows:— 
Blue + red = lavender colour; red + yellow 
= pale orange; yellow + blue = pure white. This 
last being, no doubt, the result of the blue and 
yellow containing between them all the spectrum 
colours; — (analysed by the C 
green + violet, and the yellow green + red). The 
centre, or red + yellow + blue appeared a ve 
pale reddish or pinkish white. Contrasted wit 
this reddish centre the white (yellow + blue) cer- 
tainly showed a faint suggestion of green. But 
that this was merely the effect of coutrust was 
proved by the fact that it gradually disappeared as 
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the attempt was made to remove tho red tint from 
the centre by progressively diminishing the bright- 
ness of the red circle. The red tintin the centre, how- 
ever, could not be abolished except by completely 
stopping out the red ight. When that was done, the 
erecnish hue also vanished from yellow + blue, 
ind this space, together with the centre, shone a 
uniform pure white. Walter Hardie. 
Joppa, near Edinburgh, Dec. 11. 


JERKS IN RAILWAY TRAINS. 


[20906.1—Mr. Monson gives as a reason for not 
uccepting my diagram that the angle AOA’ was 
too te e. is is no reason whatever. I made 
the angle —as I stated at the time —larger than it 
should have been, in order to make the diagram 
clearer. The use of the diagram is to show the 
motion of the carriage-frame, which produces the 
jerk. This motion docs occur, whatever Mr. Molison 
may say to the contrary. I have several times 
noticed the front end of a railway carringe, fitted 
with the vacuum brake, tilt up“ and not “tilt 
down ” again just when stopping. If it had tilted 
down again, it would have been due to the action 
of an unevenness of the rails upon the carriage 
Springs. 

I did not press my head against the back of the 
carnage to prove that Mr. Molison was wrong in 
saying that a passenger ought to keep his seat uutil 
tho train stops. If Mr. Molison had said that, and 
that alone, there would have been nothing to say 
against it. But Mr. Molison went a step too far. 

o Says because in a sitting position (especially 
with your back against the rail) the y more 
readily pe the varying movements of the 
carriage.“ It was this statement that I objected 
to. If Mr. Molison’s theory be correct, this state- 
mont is all very well. But Mr. Molison will find, 
if he tries the experiment, that he camot make his 
body accept the varying movementsof the carriage”’ 
(in the way he means) whatever position he may 
take up. ù I may say that I have given the state- 
ment a fair trial, and I think if those readers 
interested will do the same, they will come to the 
same conclusion that I have done. On one occa- 
sion, when lying upon the seat, I was thrown off it 
by the jerk in question. The difference in the 
opinions expressed by Mr. Stretton and Mr. Molison 
is, that Mr. Stretton says the jerk is due to a move- 
ment of the carriage, and Mr. Molison, that the 
jerk is due to a movement of the passenger. If the 
jerk is due to a movement of the passenger, the 
passenger can prevent that movement, either by 
lying down or by propping himself hard and fast 
up againat the partition. F have found that what- 
„rer position the passenger muy take up, the jerk 
is just as violent as ever. 

When I stated that it is not the ‘inertia’ of 
the passenger that causes the jerk,” I meant that 
—according to Mr. Molison—it caused it indirectly, 
because if there were no inertia, by Mr. Molison’s 
theory, there could be no opposite force or ten- 
cen called into play, and there would be no 
jerk. 

Mr. Molison wishes to know to what my experi- 
ments tend. Ido not set much value upon (1)— 

3), I simply put them down justas I tried them. 

may say I repeated each four times, to insure cor- 
rectuess. It is, however, to No. 4 that I would 
call attention. The carriage in question (xot 
fitted with a continuous brake) was in the same 
train as the others (in experiments 1, 2, and 3) 
which were titted with the brake, and consequeutly, 
it made just as quick a stop as the others. How 
is it less water was spilt? A passenger in sucha 
carriage is xot jerked as a general thing. I say 
“asa general thing,” because, in the case of an 
rreeptionally quick stop, the lust carriage not being 
braked, runs into the others, and compresses the 
duffer-springs, so that a slight jerk is caused by 
the reaction of the buffer-springs. If Mr. Molison’s 
theory be true, the passenger would be jerked in 
this carriage just as much asin one of the other 
carriages, because quite as much Inertia, &c.,’’ 
is called into play. The fact cun be explained by 
Mr. Stretton’s explanation. 

It is because the carriage is „ot braked, and, 
consequently, no excessive weight is thrown on the 
leacling-wheels, and no tilting-up occurs. If Mr. 
Molison is correct, his theory will also explain it. 

“Nun. Dor.” is wrong in saying that tramcars 
are out of the 1 2 Mr. Molison thinks he 
can prove anything by means of tramcars, he is at 
liberty to do so; I am open to conviction. But let 
him also remember that tramcars are fitted with 
brakes. Mr. Molison will find that, if he wedges- 
up the axle-boxes so as to reuder the springs 
useless, there will be no jerk, because the car can- 
uot assume any but a level position. 

It is well known thut engineers object to brakes 
upon the leading-wheels of locomotives, because, 
wheu the brakes are applied, an excess of weight is 
thrown on these wheels. 

Betore Mr. Molison tries to deny the above facts, 
let Fim answer the following questions by means of 
his own theory :— 

(1) Wily is a passenger jerked in a carriage 


fitted with a brake, and vf jerked in one in the 
same train which is 76? braked y 

(2) Why cannot a passenger prevent the jerk, if 
it be caused by a movement on his own part ? 

(3) Why do not engineers put brakes on the 
kat ehed of engines, and so afford additional 
re ing power, if not for the reasou given by me? 

Meteor. 


[20907.]—I Ax sorry that H. B. T. S.“ (p. 384) 
has had a painful personal experience of jerks in 
railway trains; but I am afraid no very definite 
explanation of the cause of his special accident can 
be given unless he supplies the following data: the 
kind of brake, the method of its application at the 
moment, and the position of the passenger at time 
of jerk. 17 however, the following conside- 
rations will enable H. B. T. S.“ to determine for 
himself the actual cause of the jerk from which he 
suffered. I believe on the South-Western the 
chain-brake and the vacuum-brake are used, as well 
as the common hand-brakes. An account of the 
method in which these work may be useful. From 
the fact that a powerful engine was on, tho train 
may be assumed to have been a long one; and, if 
so—say, of 10 coaches—the chain -brake would have 
been divided into two sections of five coaches each, 
under the charge respectively of the front and 
rear guard. The brake is put on by bringing 
the drum on which the chain is wound into fric- 
tional contact with a drum on ono of the axles, 
nnd when taken off, weighted levers beneath the 
carriages help to run the chain off the drum (I 
describe the main features merely, not details). It 
will be understood that the brake-blocks even in 
one section do not go on simultaneously, and it is 
obvious that the rear-guard may brake his section 
and release it without any sort of concurrence with 
similar operations on the part of the front guard. 
Suppose the rear-guard to put his brake on first, 
the coaches forming his section will have their 
buffer-springs compressed, while the drawbar- 
springs between the two sections will be put into a 
state of tension, and also throughout the whole of 
the front section if the front-gunrd has delayed the 
application of his brake. When the brake is released 
it will be seen that the action of the buffer-springs 
will cause the rear section to recoil from the centre 
towards each cud, because the buffers between the 
two sections not only do not touch, but are actually 
separated by the drag of the hind section of the 
train, so that the effect of the buffer recoil does not 
always jerk a given passenger towards the engine. 
As soon as the brakes are released the buffers 
recover their positions, the coaches right them- 
selves, and such drawbar-springs as are under 
tension exert their power. Or, to quote from p. 
272, “ tho jerk referred to is that which takes place 
when the brake is released, or when, the train 
having come to a position of rest, the buffer- 
springs exert their power.“ (The position of a 
comm: has been altered.) It will be seen that until 
the buffer springs have exerted their power, and 
left the faces of the butiers free to slip over one 
another, the coaches cannot entirely right them- 
selves and obtain their normal level.. Suppose the 
direct opposite to be the course of events. If the 
front-guard puts his brake ou first, his section is, so 
to speak, over-run by the rear-section, and the 


coaches are pressed very closely together. The 
action of the vacuum brake was clearly explained 
by Mr. Stretton on p. 155, and H. B. T. S.“ will 


readily understand the different effects produced 
when in the case of the ordinary brakes the front 
or rear-van is first braked. suspect that the 
special case referred to was caused by buffer-recoil, 
but it is difficult to guess, for besides the effects 
produced by the different kinds of brakes and their 
application, other things have to be considered. 
For instance, in the older style, the buffers bore on 
the ends of a plate spring (the ordinary kind of cart- 
spring) arranged across the carriage frame, while the 
w-bar was attached to the centre of the spring. 
In modern practice the buffers are connected eac 
with a separate spring made up of rubber discs, and 
the drawbar also has a similar spring. The action 
of these springs, it will be seen, will vary with 
different conditions as they vary between them- 
selves; but I think I have said sufficient to show 
that there is more in the action of brake gear than 
some imagine. The only correct principle in cen- 
tinuous brakes is automatic action—i. e., a brake 
that goes on when out of order and compels atten- 
tion; a brake that may be found out of order just 
when most wanted is a snare and a delusion, and 
its use should be prohibited. As to getting out of 
trains, there are two methods: get out the moment 
the train stops (not before) ; if you can’t, then wait 
until vou are quite sure all the jerks are over; but, 
if possible, always keep a haudhold of something. 
Nun. Dor. 


BRAKE FAILURES—TO G. J. CALVERT. 


(20908.]|— THe failure“ which occurred at 
Market Harborough, and referred to by your cor- 
respondent, is now recciving very great attention. 

he Midland Company's express due to leave 
Liverpool ut 4.5 p.m. tor St. Puucrus, is booked to 


“stop at Market Harborough when required to 
take up passengers for Loudon,” and upon the 
evening in question (Nov. 24th), this special stop 
was made. 

The express was drawn by two engines, Nos. 822 
and 1478. both fitted with steam-brakes upon the 
coupled and tender-wheels ; the vehicles composing 
the train were fitted with the Clayton modification 
of the Sanders and Bolitho vacuum-brake; it was 
not, however, under the control of the driver of the 
leading engine. The brakes wero applied to stop 

at Harborough in the usual way, and when the 
station duties were comp cers the train started 
without anything unusual being observed (it was, 
of course, dark at the time). 

The driver of the train-engine, as Mr. Calvert 
mentions, thought that the brake was out of order, 
as the vacuum could not be maintained ; he very 
wisely stopped at Desborough to ascertain the 
causo. It was then found that tho screw-coupling 
betwoen two vehicles was broken, the hose-pipes of 
the so-called automatice vacuum-brake were pulled 
a , and that the rear part of the train was 
simply hanging by the side chains extended to their 
full length. There is no doubt that the coupling 
was broken when the train was stopping at Har- 
borough, and much alarm was naturally expressed 
by the angers in thg rear carriages when they 
found that they had abaded the well-known Dese 
borough Bauk, which is a gradient of 1 in 132, 
with aide chains only; very fortunately the side 
chains performed their duty well; but it will be 
seen that if they had broken upon ‘the incline a 
serious accident might have followed. 

Wo will now consider the question of brake- 
power. 

Au efficient continuous-brake must be automatic 
in action ; it has the power ready accumulated and 
stored in an auxiliary reservoir upon the engine, 
tender, and every vehicle ready for instant use. 
It can be applied by the driver or guards, and will 
at once apply itself in case of accident or separa- 
tion of the train. 

The fact that a driver can take off the brake and 
start from a station is clear proof that it is in 
working order; it is, therefore, a tell-tale upon 
itself. The Clayton modification of the Sanders- 
Bolitho Brake is supposed to be automatic ; but the 
fact that a train leit a station and ran for mil 
with the hose-pipes pulled apart, and yet that th& 
brake did not stop the train, proves at once that it 
does not fulfil the Board of Trade conditions. 

When it is remembered that the failures of this 
class of brake caused trains to run into the buffer- 
stops at Portskewet Pier, Bradford, and Liverpool, 
that cases aro occurring daily of trains being broken 
loose, running past stations and danger siguals, and 
delays in consequence of its not releasing quickly 
when required by the drivers, your readers will see 
that this brake is a source of danger, not of safety. 
Tho Sanders Vacuum Brake, as first fitted to the 
experimental trains upon the Midland and Great 
Western Railways, was a fairly good brake: it 
would apply itself in case of a break-loose, and re- 
main on until taken off, either from the engine 
or by means of the release valves upon each car- 
riuge. But these two companies have now rendered 
the brakes inefficient by drilling a leak-hole in the 
paon or piston-rod, by which all the brake-power 
eaks away in less than two minutes even under the 
most favourable circumstances. This leahing-off 
system is the cause of the truins running into buffer- 
stops and past stations and signals. Sooner or 
later, a serious disaster is certain to occur, especiall 
if this brake continucs to fail at Kentish-town an 
other crowded junctions. 

Major Marindin, in his recent report upon the 
Liverpool accident, remarks :—‘* That the unsatis- 
factory manner in which the train-brake behaved 
upon this occasion strongly supports the conclusion 
which was arrived at by Colonel Rich, when re- 
porting upon the somewhat similar accident which 
occurred on the 25th April, 1882, at Portskewet, on 
the Great Western Railway—viz., that the eficiency 
of this class of brake is materially interfered with by 
the leakageshole in the piston-head.” 

We can only ask how long will the directors of 
the Midland and Great Western Companies allow 
the safety of their passengers and trains to be risked 
by the use of the dangerous ‘' two-minute” brake ? 

Clement E. Stretton. 

Saxo Coburg-street, Leicester, Dec. 23. 


ELECTRO-MOTOR. 


20909.J]—THE cause of failure (20865, see letter) 
evidently is that the two halves of the ring have 
not been properly wound, or not properly connected 
up, the result of which has been to produce one 
continuous ring magnet, whilst each half of the 
ring should be wound in the same direction and 
the current sent through each helix in the same 
direction, so that there will be two north poles at 
the top and two south poles at the bottom, or vice 
cerad; the two identical poles forming together 
what is called a consequent pole. No. 22 wire is 
too small, and the resistance of the whole is much 
too high ; but this resistance may be reduced by 
dividing the current between the two halves of the 
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ring. Siemens’ H armature is not a good one for a 
motor, either from an electrical or a mechanical 
point of view, and it has gone out of use except for 
small models. I have just completed a small motor, 
with an outer ring like that of D’Elgo,’’ and instead 
of a Siemens’ H armature, a smaller ring with two 
consequent poles, which smaller ring revolves inside 
the larger one. The two rings are each wound with 
two layers of No. 20 silk-covered wire, and the 
arrangement gives better results than I have met 
with in any other form of small motor. If any 
person were making up a number of these double 
ring motors, the rings might be cast in two picces, 
which would greatly facilitate the winding of the 
wire; and two bolts to each ring would hold the 
whole together. These motors might be sold with 
a good profit at a very cheap rate. 
H. B. T. 8. 


[20910.]— Your correspondent, ‘‘ D'Elgo ” (page 
361, letter 20865), says he has made a motor on 
the plan of the Griscom motor ; but in that engine 
che wire on the field- magnet is No. 20 or 18, and 
ou the armature No. 24 or 22. In your corre- 

udent's machine the wiro is stated to be No. 22 

oughout. Instead of the resistances being 
equal, as is best for a motor engine, the magnet is 
7 ohms, and tho armature 2 ohms. Therefore, 
when the whole wire is traversed by an electric 
current, the magnet tends to reverse the poles of 
the armature at the moment when the current is 
changed, and, perhaps, attracts instead of repelling 
it. However, there may be another reason for the 
motor not working—viz., secondary currents pro- 
duced in the motor itself; thus, when two motors 
are put into the same circuit, only one will work 
as a rule. D’Elgo,”’ in his letter states that his 
motor worked when there was less wire on it; let 
him then take off half the wire from the magnet, 
and the rest little by little until the engine works 
best. He will, most likely, then find that the 
resistances are nearly equal. 

He must be cautioned his motor is liable to be 
heated by a powerful dynamo current, and he had 
better use finer wire, not thicker than No. 28 or 30. 

J. Sutcliffe. 


acne te reference to letter 20865 (“ Electric 
Motor“), I muy say that lam making one somewhat 
similar, though with a different armature. . When 
about to wind the wire round the field-magnet, I 
found myself in a difficulty, not having had an 
opportunity of examining a motor closely. 

t struck me that if I wound both helices in the 
same direction, that is, to make them both right- 
hand coils, I should have the north pole of one and 
the south pole of the other coming together, and 
neutralising cach other. So when I had wound one 
half of the field-mugnet I reversed the direction of 
the coil, so as to make the two north poles come 
together. Whether I was right or wrong in this I 
cannot say, as I have not completed my motor yet. 
As '‘ D’Elgo’s ” motor worked. when one side onl 
was wound, it is possible that he wound both coi 
in the same direction, and that my idea is correct. 

The fact of the machine when worked as a 
dynamo giving a current, may, perhaps, be 
accounted for by supposing that one side has a 
little more wire wound upon it than the other, and 
that that side gives an effective current after neu- 
tralising the other. 

I offer these remarks merely as suggestions, and 
would like to ask some one who understands more 
about the matter, if nine ohms (the total resistance 
of D’Elgo’s”’ motor) is notvery high. I understand 
that the Griscom motor has a resistance of about 
one ohm. J. M’Intosh. 

P.S.—I have observed that the resistance of the 

uantity of wire on the armature is generally higher 
than that on the ficld-magnet. 


20912.]—It seems to me, from the description 
20865, p. 361, that ‘‘D'*Elgo’’ has so connec 
his field-magnets us to give them the same polanty, 
and that he obtains some current when rotating it, 
because one has a little more wire on it than the 
other. Sigma. 


[20913.J—I Haver in process of construction a 
motor same as D’Elgo’s,”’ and will be glad if I can 
help him. I think, from the fact that the motor 
worked when one of the coils was wound, the other 
coil has been wound in the wrong direction, so 
making both ee at one end, and the other polar 
face simply the neutral point. Let him test the 
polar faces with a maguetic needle when the current 
is passing. If this is not what is wrong, I shall be 
very glad to hear from D. E.” I should like to 
know if the motor, when finished, and working as 
expected, will be able to charge a Sutton cell equal 
toa pint Bunsen, when driven by hand or lathe 

wer. I am hoping mine will be of use asa 

ynamo as well as a motor. Chemist. 


RINGWORM. . 
[20914.]—Some time ago there was a query as to 
a cure for this complaint ; I may therefore say, and 


the information may, perhaps, be of service oven 
to Dr. Edmunds, that there is nothing more effec- 
tual than the common petroleum-oil as ordinarily 
burnt in lamps. Some skins will not stand the 
application of the pure petroleum ; in which case it 
may be mixed with olive-oil, until it is found to 
be sufficiently reduced in strength. 
H. B. T. S. 


MEDICAL REPLIES. 


“ Fix upon that course of life which is best: habit will 
render it most delightful.” — PYTHAGORAS. 

[209 15. NASAL DiscHarGE (48943).—Probably 
due to weakness and overgrowth. Read previous 
notes upon oatmeal porridge, milk, and fat bacon 
diet. Let the child wear flannel, thick broad-soled 
boots, and get out for regular exercise. Go to bed 
early, and avoid badly-ventilated, over-heated 
rooms. 


OneEstry (48944).—172I]b. for G7in. at 24 years of 
age is rather too much. Leave off deer; if that does 
not suttice, drop sugar, and, if necessary, limit the 
food somewhat further in point of quantity. Reduce 
Ilb. a week in weight, néarly to 154lb. Effect 
this, not by over- exercise, but by putting less 
material into yourself. TO work yourself out in 
order to oxidise redundant food is absurd policy, 
but is too often done by unthinking persons. More- 
over, persons who get obese are not m a coudition 
to stund severe exercise without risk of permanent 
injury. 

CEPHALALGIA (48983).—Not due to rheumatism, 
but probably to irritation of periosteum or mem- 
brane lining the cranial bones. Could not be 
prescribed for without personal examination. 


Cop Lrver Orn (48989).—Useful as a nutrient 
when rubbed into the skin, in so fur as it is absorbed 
into the system. 

WINE AND Sprrits (49005).—* Housekeeper ” 
asks—l. Why, if wine and spirits retard digestion, 
they are so otten taken to remedy ** indigestion aud 
spusms ? The narcotic action of the alcohol be- 
numbs the nerves of the stomach when irritated by 
undigested foud, and thereby relieves spasm and 

i But its use, nevertheless, has to be paid for 
in damage to the stomach, and the wise person will 
avoid indigestion soas not to have to fall back upon 
medicines which are very useful for colic. 2. Why 
do so many medical meu recommend the drinking 
of light wine during meals’ Auswer: Because 
they don’tknowany better. Why did so many medical 
men in the last generation blecd, starve, and poison 
every one who had the misfortune to be ill? Hot 
water, followed by tickling the back of the throat, 
is a useful and ready means of producing vomiting, 
and a vastly better remedy for ‘indigestion aud 
spasms’? than alcohol. e one dilutes and gets 
rid of the offending matter; the other only benumbs 
the stomach into bearing with it. Did “ House- 
keeper ” ever hear of the man who, on going to his 

in-bottle in a hurry, drank off its contents before 

e discovered that it had been filled with cold 
water, and was nearly killed thereby? Read the 
motto at head of these replies. Also read, mark, 
learn, and inwardly digest a valuable letter on 
“Drinks”? (20552, page 385, No. 927) from Dr. 
Allinson, of Kingsland- road. 


CHILBLAINS (48862 again).—Two correspondents 
give advice, on which they ask my opinion (pages 
300 and 391). I could not take the responsibility 
of advising any one to try either of the latter modes 
of treatment. No doubt, many children would 
recover «jier such treatment, just as they would 
after even more dangerous devices; but it is highly 
dangerous for correspondents to publish such advice 
in the Engiisu MECHANIC. One correspondent is 
thoughtful enough to ‘beg a little pity for the 
patient not to make it scream over much,’’ and the 
other explains how the thought struck him,” 
which he goes on to describe. Now, every mau has 
a common-law right. to try experiments which 
‘ strike his mind“ oi? his own body, so long as he 
does not intentionally sttempt to commit suicide. 
But no one has a nga ito try these violent and 
dangerous experiman:s upon children, or upon other 
people not able to ve deliberative and consenting 
parties to the experiment. I think that as much us 
can safely be suid for demestic practice in the matter 
of chilblains has been said in my note on the sub- 
ject. James Edmunds, M.D., &c. 

Grafton-street, Bond-strect. 


OBJECT-GLASS MATTERS—TOOLS AND 
GLASS. 


[20916.]—Tue glass mentioned by ‘* Orderic 
Vital“ that Mr. Caplatzi has for sale, would cer- 
tainly do for experimental o.g. s; but without 
knowing the brand it is impossible to give curves 
suitable. The ‘cute amateur may grind small 
lenses or prisms, and find that himself; the optical 

late is of higher refractive power, and has greater 
ispersion than optical crown, and is more used 
for common work than o.g.’s. I have used 
malleable iron tools with good effect; ordinary 
cast iron will do nearly as well, but I prefer brass. 


Iro i used in English workshops now, 
and , I have no doubt, oust brass, for econo- 
mical reasons. Brass, however, gives a much better 
surface for dry polishing on paper than iron does. 
I intend in my papers on O. g. working, to give 
methods of tool-making that will suit the amateur. 
Prismatique. 


SOLUTION TO OPTICAL EQUATION. 


[20917.]—Tre following is the solution to the 
equation given by Orderic Vital ” in note to letter 
20860. J have solved it as a biquadratic, but have 
not sent the working, as it would occupy too much 
space: 


2 


67 „, (ost, J) 
* “aa + oe) 
Where ¥ V 1 int 108 


— . ë——— 


i” VA 9371 285 
ot 108 

The value of r, when computed from the above, 

will be found to be 4430055. J. G. Vine. 


DIE - ENGRAVING AND AMERICAN 
SAWS. 


[20918.] Mx thanks are repeated to Gamma“ 
for his letter. I am ashamed to ask for more; but 
surely the Editor’s good nature has not becn over- 
caged. and valuable as space undoubtedly is, what 
has appeared under the heading in each letter signed 
“ Gamina ”' has been equally valuable, and we can 
all see the well has not been pumped dry. How- 
ever, there must be a limit to the tax put on good 
nature, and I am really grateful for all that has. 
been shown me. 

As to “ Gamma’s” concluding remarks on 
Amcrican saws, he will see, on looking at the letter 
of J. L.,“ that he referred to the saw with teeth 
both on back and front, one set being fine and the 
other coarse. It was of this saw I said it was a toy, 
not a workman’s tool. While the saw ‘‘ Gamma’ 
refers to is, I gather from the work done, the 
American hand cross-cut saw with liyhtning tcoth— 
a first-rate tool, as I know. But the other double 
saw I think little better than a toy. It will, no 
doubt, cut; but it does so under difficulties, as I 
have proved, having worked with three different 
ones. The first defect is, I consider, the saw is too 
narrow in the blade, 1}in. at point to din. at heel, 
though there is really no heel. Then doth sides. 
have the tecth set, so that in cutting anything wider 
than in. the teeth not in action rub on the sides of 
the kerf, and considerably increase the friction. It 
is true this is sought to be mitigated by the fine 
teeth not having so much set as the coarse. But 
still, the saw is made rather, I would say, for sale 
than for use; and of the three I have seen and used 
they were all too weak, and the tendency to buckle 
very great. Fred. Carre. 


THE SLIDE-RULE. 

120919.] — Mx letter replying to Mr. Alb. Kap- 
teyn’s inquiry having becu posted on the 2lst 
December, Mr. Alfred Sheppard’s communication 
of 22nd (20858), pages 358 and 359 (or, rather, so 
much of ıt as refers to his patent doublo slide-rule), 
requires notice, inasmuch as several years before the 
date of that patent, all, and far more than all, the 
advantages claimed by Mr. Sheppard were applied 
and appreciated by user of the triple radius double 
slide instrument reterred to in my reply to Mr. 
Kapteyn. For such calculation as— 


93 x 71x 19 _ 5 
Sarge = ey ar 


or, sup. aren of 23ft. Gin. x 3ft. 8}in. sabout $7sq. ft.; 
or, solid cont. of 23ft. Gin. x àft. 8 Jin. x 1’ 9}' = 
about 150 cub. ft.; 

fifth root of 123, about 
11:1; 4°97; ol., 


about 1:99 ; 


square or cube, or 


VA 17 x 23\3 
(i3 x 15 


or, 


VA 17 x 23\2 
(is x 3) 

or, comm. log. of 5°85, nearly 0°766; or, hyp. log. 
of 5°83, nearly 1°765; or, the sine of angle $1° 30’, 
nearly 989: or, cosine of angle 81? 30’, nearly 148; 
and innumerable others; for each calculation the 
settings and results being left intact to the last, and 
consequently capable of revision when needed. And 
next, so far as relates to the duo-decimal rule ot 
Mr. Sheppard, or any other which requires the 
small divisions made so as to represent other than 
decimally, involves a special instrument for each 
different specialty, while equally accurate results 
are obtainable by the decimal rule, which applies to 
all calculations; so by such special rule the light 
is not worth the candle,” and, lastly, as Mr. Stane 
ley, 4 and 5, Great Turnstile, Holborn, London, is 
a maker of both Mr. Sheppard's patent rule and 


or, = about 1°56; 
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also my triple radius double-slide instrument, the 
necessity for this communication will be obvious. 
Thomas Dixon. 


[20920.]—Havrxe for many years been interested 
in the use of the slide-rule, and feeling convinced 
that it is capable of being advantageously applied 
much more extensively than is at present known, I 
take every opportunity of trying to add to my 
present scanty knowledge of its application. It 
was, therefore, with great pleasure that I noticed 
the letter of Mr. Frederick A. Sheppard in No. 926 
of the “E. M.“ for 22nd Decsuber last, es 
358 and 359, and I lost no time in callin at Mr. 
Stanley's Great Turnstile, to see whether the 
double slide-rule indicated presented the great 
advantages claimed for it by Mr. Sheppard over 
others in general use; but I confess I was much 
pasa ie and I cannot help fancying that this 
gentleman must be unacquainted with the excellent 
instrument furnished b 
for cubing timber, and extensively used by t 
Customs measurers and others for that and other 


purposes. 

In Mr. Sheppard’s rule two slides have to be ad- 
justed in order to compute the solid contents; but 
in Dring and 1 rule this is accomplished at 
one adjustment of the slide thus, viz., there are 
four liues— two fixed and two on the slide all in 
simple logarithmic proportion; but one of them 
the sccond from the top (consequently, the upper 
fixed line) —is inverted, that is to say, the 
square is from right to left. The other three are 

precisely alike, numbered from left to right 
and when the slide is adjusted at what we may cal 
zero,“ the figures of these three lines are exactly 
over one another, the ‘‘inverted’’ line being so 
placed that its figure 12 is also in line with the 12 
of the other three lines. 

To employ this rule for cubing, the breadth and 
thickness (in inches and quarter-inches) on the 
pe ae and the “inverted ” line respectively are 
placed opposite one another, it being quite imma- 
terial on which line the breadth in reckoned, pro- 
vided the thickness is on the other, then opposite the 
length on the bottom fixed line will be found the 
cubic contents ou lower line of the slide above it, 
for any length of the same breadth and thickness. 

Icannot perceive that there is any more ‘‘slide-rule 
arithmetics to be studied than is requisite with Mr. 
Sheppard’s rule, and here also the whole working 
remus on the rule open to inspection, to be re- 
vised by sight without removing a slide.” 

I am at a loss also to perceive why this gentleman 
sneers at ‘* gauge-points’’; for, in point of fact, 
Some, nay, most, ot the otherwise intricate calcu- 
lations are solved by the use of gnuge- points,“ 
the majority of which can be readily indicated on 
the rule itself without confusion, and it is but little 
effort of memory to commit to it the two or three 
special ones applicable to the individual wants of 
an operator. 

hair ear for the problems I want to solve, I 

generally find it shorter to calculate the ‘‘ gauge- 
point“ required by pencil (if I happen to forget it, 
or not to know it) than it is to make the calculation 
in the ordinary way by pencil; and I cannot help 
thinking that the ‘‘gauge-point”’ is only a bugbear, 
from people not having learnt that it is oly the 
expression of the product of all the multiplications 
and divisions to which a sum has to be subjected. 
_ The great desideratum as regards the slide-rule 
is, in my opinion, to find a method of indicating 
clearly quantities represented by more than three 
figures. In some cases this can, with care, be ex- 
tended to four figures ; but it requires sharp sight, 
and very accurate division of the rule. To attain 
correct results in five or six places of figures would 
ee worth the cure and trouble of a second 
slide. 

J have a very useful instrument of the slide - rule 
kind, called Fuller's computing telegraph,” con- 
sisting of two logarithmic scales, one being on a 
revolving circular disc of milled- board, surrounded 
by another on milled-board of equal thickness, in 
which the disc turns; but in some parts the 
divisions are so fine that I have to use a rather 
powerful hand-lens to enable me to decipher them. 

January 1. Gamma Sigma. 


{20921.]—I Ax much obliged to the correspond- 

ents of the ENOLISH Mxcuanic for their letters 
20858 and 20859 in answer to mine, but I do not 
think that cither of the solutions proposed suit my 
case. 
J am surprised to see that Mr. Sheppard has not 
hitherto met with logarithms of logarithms, because 
this form is not at all uncommon in complicated 
calculations, and often the only practical way of 
arriving readily at a result. 

The fuuctions alluded to by me are of the form 


eee 


j (7) and not of the form * om. 
7 


The latter, as explained by Mr. She pard; can be 
solved by the ordinary slide-rule, alt ough there 
might be some difficulty if „ is not a whole, but a 
fractional, number. For the former Mr. Sheppard 


Messrs. Dring and Fage Rul 
e 


does not give a satisfactory method of arriving at 
the result by means of the alide-rule. The formula 
in my case refers to adiabatic curves, in which both 
„ and mare fractional numbers. To define more 
peor I might say that I have a couple of 

undred steam raas and wish to draw in each 
case the corresponding adiabatic curve. This, I 
thmk, can 8 be done by calculating for each 
diagram several points of the curve, and mu 
time would be saved by using Dr. Roget’s sliding 
rule for this pu ‘ 

As to A. D. Los” proposal to construct a sliding 
rule myself, I am rather afraid the work would be 
tedious, and of necessity inaccurate, and besides, 
would absorb more time than I can spare. 

Alb. Kapteyn. 


—— T TEE: 


20922.) — Ix re ly to the letter of Mr. 
Alb. Kapte (20843), p. 339, E. M.,“ as 
I have no knowledge Whatever of Dr. Roget's 

e, I can give no idea how it is arranged 
to obtain and apply logarithms of logarithms in the 
solution of such formula as „ 100 g)" at one 
operation ; but I would observe t when the in- 
dices m n refer to square and cubes, or to a limited 
extent higher integer indices of powers and roots, 
calculations ars readily made by the triple radius 
double slide rule, and complex indices are provided 
for by the circular rule, both of which may be seen 
advertised in the Sale Columns of E. M., No. 909 
to 914 inclusive, and exhibited at the South Kensing- 
ton Musenm. Thus, substituting figures for letters 


in above formula as, say, / (32:5 / 5)*, and using 


1 the triple radius instrument, setting 5 on top slide 


opposite 35 on line A. Opposite lon top slide ig 
6'9 on, A, the cube root 1°867 on cube root line, 
and 1°867 on square root line, opposite its square 
nearly 3°94 on A, all visible (if head ba for re-exa- 
mination atlast. Or, say, to find the diameter of a 
solid cast-iron pillar 15ft. long, with ends rounded 
to safely carry 30 tons, reckoned from the formula 
// e) x d = d, w representing the weight 
(30 tons) to be carried, o the weight (2°8 tons) which 
a round-ended solid cast-iron pillar, lin. diameter 
lft. long, will safely carry, / the length (15ft.) and 
d = the diameter in inches. By substitution 
3.8% (3U ; 2'8) x 19h? giving the diameter. By cir- 
cular instrument reading the numbers and their 
corresponding logarithms opposite each other on 
their respective circles, as 30 is opp. its log. 1-447, 
2°8 opp. its log. 0°447, and 15 opp. its log. 1176. 

lst. Having fastened the index arms B at start- 
ing line to arm C at 1'7 on number line; also arm 
D at starting line to arm B at 3°5 on number line, 
as by moving arm B to 1°176 on number line, arm 
C will then be at the product of log. 1:176 x 1°7 or 
very nearly log. 2, so the log. 1'477 — 0°447 + log. 
2, giving log. 3°03. 

2nd. By moving arm B to 3°03 on number line 
as arm D will then be opposite the gonan of log. 
3°03 divided by 3:5 = log. 0-866, and 0:866 on logs. 
line is opposite very nearly 7°45 on number line ; so 
aaa y the diameter of pillar would be taken as 


(din. Thomas Dixon. 
Buttershaw, near Bradford. 


LEGAL REPLY. 


[20923.]—LaNDLORD AND TENANT—W4ATrTER SUP- 
PLY (49013).—Landlords who wish to let their 
houses always lay on water, and I never heard of a 
man taking a house without having the water laid 
on; butif he did so, I think he would have to lay 
it on at his own expense. Asa matter of law, a 
landlord is not bound to do anything for the com- 
fort or convenience. If the querist has entered into 
possession of the house, or signed an agreement, 
without making the landlord undertake to lay on 
the water, I doubt if he has any remedy. But if 
the querist has only taken the house verbally, and 
has not entered into possession, he had better refuse 
to curry out the contract unless the landlord first 
lays on the water. 
Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall, E.C. 


LATHE-PLANERS. 

(20924.]—I FULLY endorse the remarks of one of 
your co ndents in No. 925 on lathe-planers, 
more especially where he refers to ‘J. L. s bolt 
holes for shif the slide-rest on his planer head 
for extending the cut. Practically, it would be 
almost impossible to take such an extended cut in 
the same plane ; at any rate, it would never equal 
one be cut over the same surface, or more truly 
parallel to each other. And I also think his re- 
marks as to employing the cheap ready-made V and 
flat beds quite applicable; and as he justly ob- 
serves, A good set of small hand- planer castings ” 
are uot only far pcre as a mechanical job, but 
in the end would be cheaper. 

Planing on the lathe should be confined to small 
surfaces, say, 2in. by Gin. long, although J have 
planed (between centres) gin. by 6in. for a slide- 
rest: anything beyond this (for lathes up to Sin. 
centre) is beyond the scope of such a tool, the want 


of breadth and depth in most beds preventing much 
overhang and the necessary rigidity. _ 

I have a special vertical slide and swing tool-box 
for planing, self-acting, fitting on the saddle, and 
a peculiar method of holding the work while being 
planed. By the way, I do recollect often secing, 
many years ago, in Holtzapffel’s factory in Long- 
acre, a small planer on a lathe-bed, but it was used 


ch | exclusively as a planer, and had the usual vertical 


side standards and horton ai TTo gy ; n = 
used principally for planing up V strips, dies, slides, 
and such te: small work. The bed was, as near as 
J can recollect, about Sin. on top face, and in all 
respects it was a perfect tool. Mechanicus. 


AUTOMATIC REGULATORS FOR GAS. 


. regulator described by Mr. Gart- 
rell in last issue (letter 20863, p. 360) is, and has 
been, perfectly familiar to me from its first intro- 
duction. Why Mr. Gartrell brings it forward as a 
temperature regulator I cannot understand, as its 
action is perfectly independent of temperature, and 
depends on steam- pressure only. As a tempera- 
ture- regulator it is absolutely useless, although 
good for the purpose for which it was designed, i. e., 
regulating the steam-pressure in dentist’s vulcan- 
isers. It is useless for even these, if used for dry- 
heat for celluloid. 

Mr. Gartrell has thrown no light on the matter, 
and a good simple temperature-regulator for gase- 
ous fuel is yet in the future. I have made a few 
atterapts, and the results, more or less successful, 
are in the hands of different makers and users. All 
are more or less i if put into the hands 
of the general public, who require things easy *> 
adapt, and needing no special or technica’ .sow- 
ledge. Thomas Fletcher. 

useum-street, Warrington. 


STANDARD SCREW-THREADS. 


[20926.]—Sıe Josera Wuuitworts kindly for- 
warded me, through our Editor, his book on 
„Standard Gauges, in answer to my inquiry, the 
screw-threads from which were inserted in Ours ” 
of December 22ud, by A. A. Myall. 

The engineer’s sizes from 6in. to jin. are pro- 
bably perfect as regards proportion of threads to 
diameter, which fully accounts for its universal 
adoption. Those from jin. to zin., what we may call 
the machinist’s sizes, are far from perfect—hence 
their non-adoption ; their fault being insufficiency 
in number of sizes, and lack of uniformity. As to 
the first, between jin. and fin. there are only five 
sizes inclusive, whereas the general run of 
machinist’s screw-plates would have about ten or 
twelve sizes. Now, as to uniformity, we know 
that two pairs of dies for different dinmeters with 
the same number of threads, only lead to their 
indiscriminate» use, which is bad (except in the 
uniform gas threads), the f and ẹ have both 24 
threads, a 32nd less has 32 threads, a 32nd less 
still has 40 threads. Now, 40 threads for jin. is 
rather fine, more suitable for the instrument- 
making trade, where fine threads are used. What 
I would suggest as fulfilling machinist’s require- 
ments are the following (if we are to keep to the 
fractional division of the inch for screws) :— 


Size— 
31 1% tok a bo 
Threads— 
20 22 24 26 28 30 32 34 36 38 40 

However, there is much to be said against the 
present fractional divisions of the inch for sizes 
below jin., and, I think, nothing in its favour; it 
is not convenient in practice to use a rule, or even 
rule caliper, to measure 64ths of an inch. Why 
not abandon the system below jin., as we must use 
micrometer, or at least, vernier measurements, and 
if we get the decimal wire-gauge it would be most 
convenient to have the decimal screw- also ; 
but we must have more sizes than Sir Joseph has 
laid down: he advances from zin. 125 to 160, and 
so on, to get equal divisions between zin. and jin. 
This is a great jump between small sizes, and is not 
suited to small work, therefore found no favour 
with the users. If we discard the present fractional 
measurement, there is no necessity for retaining the 
$in., we use the ,!;th instead, therefore, I would 
suggest the following for the decimal screw- 
gauge :— 
Size— ' 
250 235 220 205 190 -175 +160 *145 +130 115 ·100 
Threads 

20 22 24 26 28 30 32 34 36 38 40 — 

It will be noticed that this is almost identical 
with the last, and varies little from the sizes nove 
in general use, with the exception that these divi~ 
sions ure equal, and I have not found a screw~ 
plate yet that has equal divisions. There would 
be no trouble, then, m determining the size of a 
tap or screw. The American pocket screw-thread 
gauge, from 10 to 40 threads, advancing by two 

treads, would at once indicate the size; this useful 
gauge being now in common use, asaleo the mierome 
ter for measuring the diameter, and the suggeste (l 
sizes following closely those in general use, are 


power! arauments in favour of 3 pmpra 


5 7 
15 9 
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REPLIES TO QUERIES. 


— 
*,* In their answers, Correspondents are respect- 
Sully requested to ment ion, in each instance, the title 


and number of the query asked. 


48082.|—Single Eccentric Link Motion 

.Q.)—This would be a crude arrangement—per- 
haps just permissible in a model, where all that is 
required is to move the piston backwards and for- 
wards, and spin the flywheel round. If you make a 
rough diagram or two, you will see it is inapplicable 
to valves requiring to be lapped, and lead, and set, 
and generally petted. Im fact, it would only do 
where there is no lap, and the eccentric is set at 


right angles to the crank, because it would have, 


the same effect as turning the eccentric half-round 
on the shaft, but with irregularities of motion in- 
troduced by the many-jointed action.—PLONI AL- 
MONI. 


' [48136.]—Eczema (U. Q.)—It is very little use 
putting such queries as this. A doctor who under- 
stood his subject would require a history perhaps 
deeper than you can easily give, and closer than 
your reading of Wilson would make you believe 
necessary. Go to a specialist before any worse 
ch occurs. Cannot you see that, when one loca) 
vent is closed, it seeks another and more active ? If 
you close nature’s safety-valves as fast as opened, 
what can you expect? It is the cause, not the 
symptoms, you want to find and cure.—PLONI AL- 
MONI. 


[Adra] —Wood Screw-Cutting.— Will some 
practical lathe-turner in wood kindly answer this 
query? ‘S. M.,“ evidently, from his reply, under- 
stands nothing about the question. I have tools 
which accompanied my lathe on the purchase of 
same, which, I was informed, were for making 
wood screws on the lathe ; but I don’t know how 
to use them properly, neither am I satisfied that 
they are of the proper shapes. Hence the question. 
I am anxious to be able to make both the inside 
and outside screw, as aoe a small round box 
with a screw top.— H. H. 


[48420.]—Clock-Ohimes (U. G.) Ohio” not 
having received instructions from a more able pen, 
I will tell him how I managed the same. First, the 
musical part: I fixed the works of large musical 
box in the wood clock-case, so that the stop was at 
that side next the clockworks ; this is done with 
the screws that were used to hold the works in the 
old musical box. Now fix the eight-day American 
clockworks in the case to go and keep time; and on 
the wheel (which has the long spindle in the centre 
and carries the hour-hand), drill four holes equal 
distance and rivet pins in same, which will be three 
hours’ distance from each other. Now drill one 
hole in the side plate nearest to where musical box- 
works are fixed. and take stout piece of brass wire, 
and flatten it a little in middle; drill a hole through 
the flat part and rivet it to the plate: bend one end 
to catch the pins on hour-wheel, and the other end 
to lift the little lever that drops in hole of barrel on 
musical- box works; 80, you see, every three hours 
the clock will play a tune. You can have same 
always, or can set the catch to change tune every 

time. The chiming I constructed thus: I took off 
the second and worse set of clockworks the goin 

part, and in the plates where they had been { 
titted wheel which turned the escape-wheel, in 
holes drilled, so that it was turned by the main- 
wheel of the striking part, and on spindle of this 
wheel I fitted a turned hard beechwood roller to 
form barrel for chiming; on this barrel I placed 
short pins thus . for first quarter chime, and left a 


space, and then fitted . four thus for half-hour, 


a space again, and then six pins same way, and 
space again, then 8 pins last quarter; then the clock 
strikes the hour of course on the 8-day works, 
which has also to set thechiming off at proper time ; 
to do so, on the minute-wheel in centre, whi 
carries the minute-hand, drill four holes equal dis- 
tance and fix pins so that they lift a lever wire each 
quarter, which wire I affixed same way as before 
except on the other side of works—make it to lift 
the tent wire which has set the striking off in 
it when it was used asa clock, then quarter 
when it drops, the chiming will start, move round 
so far as you arrange space on the barrel with each 
quarter’s pins. This you do by soldering up the 
spaces in the counting-wheel which did duty when 
striking, and cut 4 at equal distance in so that lifter 
drops in one as each quarter is chimed, and rests 
until in set off by lever wire from the clock. 
Eight hammers are fitted in same way as the action 
of a German concertina, which work in notches cut 
in hard wood, a small space betwixt each and a 
‘small circular piece of iron at the end of each lever 
to tap the 8 bells, which bells can be bought at any 
clockmaker’s place. I selected mine thus: 


1 2 3 4 6 6 7 8 
Ci|D|E|F|]G'A|BIC 
and fit them on an iron rod with a small washer 


hich | under water, or what ? 


betwixt each one, and then fixed them in clock-case 
under the hammers.— PROGRESS. 


[48509.|—Harmonium Reeds.— On p. 390 of 
present volume, a correspondent, replying to this 
query, conveys the idea that harmonium reeds, if 
made of good metal, will not be injured by the 
hardest possible blowing. As a player of this in- 
strument of some years’ experience, I must candidly 
and honestly contradict this statement. Whether 
the reeds are made of good metal or not, an undue 
force of air applied to them will tend to flatten and 
impair the reeds; and if this unreasonable and un- 
necessary manner of blowing is continued, the bad 
effect upon the vibrators s00n become obvious. 


Besides, there is no advantage in blowing too hard, |. 


even if it did not injure the reeds. One most im- 
portant particular in the art of harmonium playing 
18 the manner in which the bellows is blown. — 
pression is so much neglected among harmonium 
players of the present day, that the manner of 

lowing the bellows, generally speaking, is con- 
sidered of little or no consequence. is one 
reason that the harmonium is considered mono- 
tonous, and is so much despised among the lovers 
of music.— G. Fryer. 


[48533.]—Angles of Pyramid.—The original 
reply of “Scotch Working Mechanic” was (see 
p. 279): The distance from apex to middle of an 
side of base being radius, half the side of base wi 
be the sine of half the angle made by any side with 
the side opposite.” A triangle being thus presented 
to our view—viz., as I thought, one of the faces of 
the pyramid, I considered that the sides referred 
to were the sides of this triangle, instead of the 
plane sides of the pyramid. Now that we know 
that the vertical 33 5 gle between two carole 
faces is meant, the reply is correct.—M.I.C.E. 


eo —Measurement of the Height of 
aves.—In answer to Inquirer,“ to obtain the 
height of eea waves the following plan is adopted :— 
Taking a long thin pole, paint it in alternate spaces 
black and white of a foot each, and with alternate 
bands of red and green; mark fives and tens. This 
is secured by a rope at its lower end to a wooden 
frame, about 4ft. by 4ft., covered with canvas, and 
sufficient ballast is attached to the frame and pole 
to sink the latter about three-quarters of its length, 
the frame being sunk at sufficient depth to place it 
outside the region of disturbed water, that is, to a 
distance not less than the length of the waves; the 
pole will now float upright, and the waves as the 
pass it will simply appear to rise up and down it, 
and if note be made of the number of spaces ex- 
posed between a crest and the succeeding hollow, 
the feet so read off is the height of the wave. Note 
both pole and frame should be made waterproof. 
I know of no instrument to record the height of 
waves breaking against a sea-wall, but have read a 
proposal to construct one as follows :—Take a tube, 
open at one end and closed at the other, and con- 
nect to a registering pressure-gauge ; immerse one 
end of the tube in the water, then as the waves rise 
and fall the air within the tube will be alternately 
compressed and expanded. This will be recorded by 
the gauge, and the heights may be found from the 
diagram .—SHIPWRIGHT. 


[48678.]—Oiled Paper.—I should advise A 
Manufacturer” to use ‘‘ printer’s varnish,” which is 
made by boiling linseed or nut oil until it burns. 


The varnish is really produced by allowing the oil | P° 


to burn for some time, and it might be too viscid to 
sink into the paper. Thin, then, with ordinary 
boiled oil; but to dry quickly hang the sheets in a 
warm atmosphere.—S. P. 

(48679.]—@piral Turning.—A simple device 
for spiral turning will be found on p; 557, No. 
360 ; for ordinary twisted work see p. 512, No. 358. 
There are, no doubt, many other places in back 
volumes, but the above will suit, I suspect.— 


[48681.] — Hydraulic Cement. — What d^es 
this quenst want? A cement that will harden 
His requirement that sili- 
cate of soda must form an ingredient is likely to 
prevent a reply.—T. P. 


[48688.]—Condenser.—I do not think that an 
injector will act as a condenser, and I fail to see 
the advantage to be 3 even if it could. What 
is the objection to the usual surface condenser or 
the jet condenser f—Fssar. 


{48705.]—Size of Back Workshop.—If you 
are contented to work in such a place there can 
be no harm; but of course you keep it well venti- 
lated—no, T am afr. id you do not, for you com: 
plain of the paraffin lamps causing an unplensant 
smell. Now, kerosene, when properly consumed, 
produces only water and carbonic acid. you 
trim your ame properly, you will not be troubled 
with any smell; and if Piy provide for a free supply 
of air, you will not suffer from working in so small 
a shop. Many a cobbler works in a much smaller 
establishment, but he usually has plenty of air.— 
Essar. 


(48713.]—Organ in Small Room.—This querist 
gives only one dimension of his proposed organ— 


the height, 4ft. 6in. Whether it is worth while 
building an organ and anal ea it down to that I 
will leave for others to say; but providing there 
is plenty of floor-space, there can be uo real 
difficulty, as all the tall pie can be put at 
the back and sides; and if the 8ft. open is 
wanted, they can be elbowed. The bellows 
would be in ordinary position. You could adopt 
your plan, and put the windchest near floor, using 
very short keys; and, if you have room, place ordi- 
nary bellows at side. The double-feeder style 
would be better than the tall one sliding on iron 
rods. I cannot help you as to the voicing. — 
C. P. O. 

[48729.]-—Oysters. — This query is a rather 
curious one, and Mr. Lancaster's reply at p. 3041 is 
rather more so. The first question to be settled is— 
What is a sign of life? c querist, if a micro- 
scopist, may be aware that the gills (or respirutory- 
circulatory organs) have a ciliary movement, which 
they will Lee y up for some time after being removed 
from the mollusc, so that sigus of life muy be pre- 
sent in an organ separated from the body. Probably 
the opemng of the shell, and consequent escape of 
the inclosed water, kills the creature us far as gene- 
ral nervous vitality is concerned, by the same pro- 


oess as a fish is killed by vont’ out of water. It 
must be remembered, too, that taking away the 
shell the great muscle is severed. It seems probable, 


therefore, that so far as any consciousness or 
“ cruelty to animals ” is concerned, these are at an 
end with the first wrench severing the muscles of 
the hinge. The only way to find signs of life, then, 
would be to put the oyster into water, and examine 
all the organs seriatim for traces of circulation. 
The ciliary motion on the gills is a favourite micro- 
scope object, in all the Lamellibrauchiata.—PLoNI 
ALMONI. 


[48732.]—Indicator Diagrams.—I have not 
the opportunity of referring to F. W. 's query 
again, and the substance of it has escaped my 
memory; but I once had a very similar diagram 
from a beam-engine with Cornish double-beat 
equilibrium valves, which were worked by tappits, 
80 set that the top ateam and bottom exhaust opened 
by the same morement, which is easily seen if L. O. 
V.” looks at the description, without taking space, 
with a sketch and description of an arrangement 
that is both ancient and wasteful. The engine I 
quote had exceptional advantages for fixing a slide- 
valve and steam-chest, which resulted in far more 


Y | economical working. The slide-valve wasof a very 


simple, balanced type, which is not in common use 
(though I have put several in), and therefore did 
not materially add to the friction. The data sup- 
lied by F. W.” were very slight, I recollect ; 
erefore “L. O. V.” must pardon me if I quoted a 
case in my reply which seemed at the time to be 
applicable. If it was not so, my intention was good: 
therefore it must plead for the execution.— FRED. 
WALKER. 
(48734].—Electricity.—Mr. Lancaster is right: 
the query does contain an error. I should have said 
that the 9 cells with the carbon damp with water, 
decomposed water fast (by fast I mean that it took 
about five minutes to fill one inch of test-tube, gin. 
in diameter), and one cell filled with n solution of 
chloride of zinc in the porous cell with the zinc, and 
a mixture of saturated solution of bichromate of 
tash two parts, and hydrochloric acid one part, 
in the containing vessel with the broken carbon, 
decomposed it slowly (that is, it took about an 
hour to fill one inch of the test-tube). Now there 
must be some difference in these elevtricities, for the 
9 cells, with only the carbon and ziuc damped with 
water, would decompose water as fast as four cells 
(in series) filled with the solution, and yet only had 
sufficient magnousg power to make a very small 
scratching noise in the telephone, while the four 
cells charged made a 3}in. bell almost jump off the 
table. I have access to a medical battery of 32 small 
cells, and the current has the same nop ee 
wer as the 9 cells. I shall be very glad if Mr. 
Lancaster or any other reader will answer my query, 
as I am anxious to learn all I can about Electricity. 
—SEAWEED. 


(48818.]—The Weather.— Mr. Colby will, I 
gather some information on this question 

from ons’ “ British Rainfall,” which is issued 
annually. I have only the issues of 1876 and 1578 
by me; but it is a fact that the East coast of Great 
Britain has very different weather to the West coast 
so far as rainfall is concerned. Something of this 
is doubtless due to the 5 ; but the 
distance is so short in some cases that it is impossi- 
ble to avoid the conclusion that land attracts 
rain. Easterly and N.E. winds are dry, because 
the air has parted with excess of moisture; 5.W. 
winds are fully charged with water because they 
have passed over a wide stretch of ocean, some 
pars of which are highly heated comparatively. 
he figures are remarkable: in 1876 the largest 
registered fall was 121:99in. at Pen-y-gwryd, 
Merioneth; the least at Chatteris, Cambridge, 
19-26in. In 1878, the largest fall was at The Stye, 
Cumberland, 149in.; the smallest at Keadby, Lin- 
coln, 17°35in. From The Stye to Sunderland is not 
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a great distance, but at the latter place only about 

30m. fell. Mere altitude of the station does not 

appear to have much to do with the rainfall.— 
UN. Don. 


{48835.]—Fusible Plugs.—-I hold that a safe- 
d is not safe, unless it is in advance of the 
ger. Water will not assume the ‘spheroidal 
condition ’? when 33 in. above the tube; but before 
that occurs the plug will melt out, and warn those 
in charge of the impending danger, damping the fire 
down also. The lower cocks of most water-gauges 
are fixed at 4in. above the tube: so, in that case, 
there will be no water visible in the gluss when the 
lug melts ; and in the interest of life and limb, the 
evel should never be so low.—F RED. WALKER. 


[48835.] — Fusible Plugs.— It is pretty well 
known amongst enginoers that when a fusible plug 
has been in use for some time it gets the side next 
the fire coated with carbon, and that next the water 
with scale. Not only so, but that part of the plug 
which is supposed to melt at a low temperature, 
usually about 300’, seems to lose its nature as it 
were, and many of them, instead of melting at or 
about that temperature, require a very much higher 
temperature before they will melt. I cannot ex- 
plain why the alloy changes its nature; I onl 
know that it does in every plug that I have used. 
Only the other day, I tested two caps side by side, 
one an old one, the other new. The new one melted 
at a trifle higher temperature than the makers’ 
state; the old one did not melt at all. I could have 
melted the brass before the alloy, I believe. There- 
fore, as a further safeguard against accident, I 
change the fusible caps every six months. If 
“ Manufacturer” is a manufacturer of fusible 

lugs, properly made, will he kindly send particu- 
and description, for the benefit of the engineer- 
ing readers of ours P— LABOR OMNI VINCIT. 


48847. Noisy Exhaust Steam. — I beg to 
correct an error in Non. Dor. 's“ reply on p. 315. 
He states ‘‘/arge glass marbles ’’ confined in suit- 
able chamber, will silence the ncisy pufing of ex- 
haust steam. They must be small, and uot over 
zin. diameter as a rule; therefore, beads are pre- 
ferable. The depth need never exceed Sin. ; but 
the area varies with the area of exhaust, or that of 
the valve. If used for quieting the roar of waste 
steam, about 12 to 13 areas for exhaust, nnd 20 to 
22 times for high-pressure boiler-valves, is entirely 
effoctive.— PIII S. Justice, 53, Chancery-lanc, 
London. 


1553 Power.—To F. W.“ AND 
„J. O. V. For two days I have tried with 401b. 
pressure on my boiler and cut- off earlier, but have 
gone back to 301b., as J find no advantage by using 
40lb., as I require a little more coal. I cannot 
understand L. O. V.““ in what he says about 3 
stroke being 10in. I understand it to be 12in., to 
be 4 of 3ft. stroke. If I am wrong, I hope you will 
explain it to me.—CaRMEL. 


[48888.] —Locomotive Bridge.—Thce use of the 
fire-brick arch is to keep the gases longer in the 
firebox—to give them, as it were, a more circuitous 
“run” after leaving the fire before entering the 
tubes, thus giving them more time to combine and 
‘*combust.’’ Without an arch or water-bridge, the 
gases arising from the coal nearest the tube-plate 
would be drawn out by the lower tubes in an un- 
consumed state—thus leading to waste of fuel. The 
fire-brick, when once heated, also serves to increase 
the temperature of the gases which pass over its 
fates, and thus helps to insure their combustion 
before they are’ drawn out by the action of the 
exhaust. Briefly stated, then, its object is to 
prevent smoke, by compelling the gases to pass 
over ahighly heated surtacc, und to mingle with 
the air coming in past the deflector, which, too, 
might otherwise rush directly into the tubes. It 
is scarcely necessary to mention that all locomotives 
are not fitted either with the brick arch or the 
water-bridge, or that some drivers pay so little 
attention to the mutter that they run with the 
fire-door open.—Nuwn. Dor. 


[48896.]—Voss Machine.—The description of 
this machine appeared in Engineering about 18 
months ago ; but there was undoubtedly a mistake 
as to the position of the foils. They should be on 
the back of the large plate, and are all the better 
(more effective, I think), if pieces of glass are 
cemented over them. Looking, however, to the 
trouble of attaching the foils aud the buttons, and 
varnishing the plates, I shall, perhaps, be doing a 
service to some of your readers, if I call theiratten- 
tion to the description of a machine which appeared 
in Engineering on the 6th of last October. It is 
described as the invention of a Mr. Wimshurst, and 
is, I should say, the largest and most powerful 
machine of the kind iu existence. Its great merit 
appears to me to be that if can be made at a cost 
which seems merely nominal compared to the price- 
list figures of the shops. It is a modified form of 
Holtz machine, with 12 large discs of glass, 32in. in 
diameter, and 24 slips of glass held securely by the 
framing above and below the spindle. Perhaps, 
however, your readers may have seen the descrip- 
tion, and, being a new subscriber, I am only 


telling old stories. Let, while I see such a ques- 
tion as the one under this head, I may still do some 
service by calling attention to the simple and cheap 
machine described by your contemporary.—AN 
Or A. I. C. E. 


[48922.]— Coloured Photographs.—Sce ro- 
plies to queries +1400, Vol. XXXII., p. 94, and 
47502, Vol. XXXV., p. 5U6.—W. ROBINSON, Jux. 


[48933.]—Photographio Quantities.—Sulph- 
ate and protosulphate of iron are practically the 
same, the latter being merely a purer form of the 
salt. It is soluble to the extent of about 70 in 
100 of water. Potassic oxalate is soluble, I think, 
to the extent of about 30 parts in 100 of water ; but 
of this I am uot quite sure. Of course you are 
aware that temperature affects the solubility of all 
salts more or less.—W. ROBINSON, Jux. 


i Background for Photos.— 
Very likely a white ground was used in the cases to 
which you refer, though the same effect might be 
produced by a proper adjustment of the vignettes 
and care in printing, provided the photo were 
taken against a light ground as ordi y used for 
vignettes.—W. Rorinson, JUN. 


(48916.]— Froude on the Resistance of 


Fluids.—In my reply last week, for spars do not 
tow 80 highly,” &c., it should be, ‘‘spars do not 
tow so lightly.””—J. D. C., Capt. R.N. 


[48946.] — Froude on the Resistance of 


Fluids.—In answer to “R. C. L.,“ to give Mr. 
Froude's exact words would require more space 
than probably the Editor could well spare, and to 
quote any one passage in his exposition without the 
context would be of little use, but a summary of his 
statements is as follows: —A submerged body 
moving in a fluid of limitless extent, and at such a 
depth as to produce no surface disturbance, expe- 
riences nothing but frictional resistance. The body 
should be symmetrical with regard to its transverse 
aud longitudinal axes respectively, and of a toler- 
ably easy shape, to an extent depending upon the 
viscosity of the duid through which it is moving ; 
otherwise, the stream-lines will degenerate iuto 
eddies. It will be seen that numerous shapes com- 
ply with these conditions.—SHIPWRIGHT. 


48950.]—Battery of One Volt.—To “‘Srema.” 
—I only wish I could find out how to achieve what 
„G. P.“ asks of me ; not for his benefit. I should 
straightway patent what would be a very valuable 
article. The ucarest practical approach to it is the 
Daniell cell, and sume say that if this is charged 
with nitrate of copper instead of sulphate, the 
E. M. F. is one volt.— SIGMA. 


48953.] — Toning Bath.—Acidity and alkalinity 
are tested for by menns of litmus paper, small books 
of which can be obtained from any operating 
chemist or photo. dealer. If this blue paper turns 
red it indicates acidity ; if this red paper turns blue, 
alkalinity. The acetate bath always shows more or 
less acidity from liberation of acetic acid by the 
stronger acids contained in the chloride of gold; 
but ordinanly speaking, this does not affect the 
toning. I consider the formula named rather too 
stroug—one grain of gold to 7 or 80z. of water being 
amply sufficieut. There is no more economical bath 
that fam aware of. Some of the ready-sensitised 

apers in the market would probably tone all the 
better for a preliminary bath of alkali (say u little 
carbonate of soda); but there are papers which tone 
well enough withcut.—W. ROBINSON, JUN. 


48953. —Toning Bath.—lIf ‘‘ Ouvrier’’ makes 


a bath up as follows, he need not trouble himself 
about the alkalinity or acidity of it, as it is sure to 
give good results. I can speak from experience, 

aving had the same bath in use over two years, 
ond used only witu ready sensitised paper; stock 
solution, chloride of gold, 8 grains; water, 8 drachms. 
To make up bath, take 1 drachm of above which 
contains | grain of gold; add soz. water (not less), 
30gr. of acetate of soda, und do not use it for at 
least 24 hours atter mixing. Wash the prints in 
three or four changes of e tap water, till all 
milkiness disappears. This is very important. 
Immerse in tonug bath; stop the toning before it 
reaches the desired tint, as the fixing cools the tone 
wonderfully. If a chocolate tint is desired, stop as 
soon as a slight chauge has taken place; if a purple 
tone, then stop when the chocolateis reached. Each 
time a fresh batch of prints is to be toned, add a 
little more stock solution several hours before using. 
For six prints add 4 druchm; for 12, 4 drachm, aud 
so on in proportion; but never add any more acetate 
of soda. I have given the above in detail, because 
I believe that the toning is where many amateurs 
fail. If the prints are kept in toning bath till the 
colour is that required in the finished print, then be 
sure you will be disappointed, especially in the case 
of ready sensitised paper, which is more deceiving 
in this respect than that sensitised at home; but its 
advantages are many, as it can be kept for weeks 
between printing and toning, which enubles one to 
tone a week's work or more at one operation. I 
may add that the above bath changes colour in 
time, becoming a beautiful purple by transmitted 
light; but this is no detriment to its working 


properly. In fact, I think it gives richer tones 
then.—E. P. R. 

48955. Paper. — This could be effected by 
coating the paper with albumen, and if necessary, 
to render insoluble, it could be made so by passing 
the paper when through a bath of strong 
methylated spirit. unsuitable, say what you 
require the paper for.—W. ROBINSON, JUN. 


[48961.]—Watch Dial.—There is a prepared 
enamel sold by material-dealers called email 
fusible.” It is a French article, and is easily applied 
to broken dials by simply laying a small piece on 
the broken part of the dial, and applying a little 
heat underneath from a small gas-jet. It quickl 
melts and spreads, and as quickly cools hard an 

lossy white. If it does not melt down smoothly, 
evel it with a penknife or file, and slightly warm 
the surface. It then becomes glossy again. Don't 
let the yellow part of the gas-flame touch it, or 
carbon will be absorbed, and so it will be discoloured. 
—ALFOJOE. . 

[48963.—Sciatica.—Sleep on a blanket, not on 
a sheet. Put on a loose pair of woollen socks when 
going to bed, and pull them off before going to 
sleep; that helps greatly with cold feet.—Sicma. 


[48964.]—Brake Failures.—This question was 
not addressed to me; but as I was in the train, 
perhaps I inay be able to throw a little light on the 
subject. I left Manchester Central by the 4.50 
train. On arrival ata station (Harbro), we were 
stopped by means of the vacuum continuous brake. 
I was in the last vehicle but one of the train. I had 
just been reading the EX0OTLIsEH Mc on the 
subject of ‘‘Jerks in Trains,” and as our train 
came to rest at Harbro’ I felt a most alarming 
jerk. A gentleman in the carriage remarked: That 
is enough to break any coupling!“ After pro- 
ceeding up the Harbro’ incline, the train came to a 
stop, and we found that the jerk just mentioned 
had fultilled the gentleman’s prophecy, for lo and 
behold, the screw-coupling was broken, and our 
rear part of the train was pulled by what they call 
the safety hook’? only! It is a great mercy 
that our train did not run back down the incline 
and smash into a goods train that was following. 
The Midland Company seems very unfortunate in 
its continuous brakes. When going to Bradford in 
June last, about the 27th or 28th, my train ran 
into the Bradford buffer-stops ; fortunately I was 
only slightly shaken. Last week in travelling from. 
Ampthill to Hendon, the compressed water-brake 
(Clarke's, I think), would not work at Harlington ; 
it was frozen.—J, JACKSON. 


[48970.]—Watch Repairs.—After yon have 
the turns you want a few gravers, flat and diamond 
shape; two or three screw ferrules; whalebone bow, 


— 
with a nice fine horsehair fitted to it; and make 
one of your centres like drawing. Have a small 


hole at A, and your other centro must 
your rest to the front, and use a 


have holes all the way round edge like — 
5 
iumond-shape Hee then turn up your pinion 


and as near edge as possible, so that 

hehe can put pinion in turns. After 

aving put on your ferrule and bow, 

same size as old one ; leave a nice shoulder 
for escape wheel, and you will succeed. You 
will never drill a 5 hole in a pinion with 
drill revolving round. ou must hold drill firm 
in centre of turns, and fasten one of your ferrules 
on pinion, and turn your pinion round instead 
of drill, and you cannot fail to drill it straight 
if you have it in the centre to begin with.— 
HAMLET. 

[48970.]—Watch Repairs.—Although you ma 
do pivoting tolerably well in the turns,” you wi 
not succeed so well as you would if you had a 
‘‘Jaucot’? tool; that is by far the best tool for 
pivoting. At the samo time, these tools are not 
used for fitting new pivots to old pinions. A 
5 adapted tool has to be uset for the pur- 
pose. It is a much smaller tool than either of 
the others. It has a hollow poppet on one side, and 
on the other a poppet truly centred to a point at 
one end, and a small hole, also truly aA, at the 
other. The hollow poppet has a coned hole, into 
which the shoulder of the broken pinion is inserted, 
a screw ferrule having been T E to the pinion. 
The other end of the pinion—the pivoted end—runs 
in the little hole in the solid poppet. The drill 
passes through the hollow poppet, and finds its own 
centre in the pinion to be drilled. The pinion is 
revolved lightly with a horse-hair bow: both 
extremities of the pinion should be kept oiled during 
the operation. er the hole has been sufficiently 
drilled, clean it out thoroughly with a peg, anc 
insert the prepared wire to form the new pivot. It 
should require just a little force to send it home in 
the holo, and if this is properly done nothing 
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further is needed to keep it perfectly secure. If 
you are fitting a pivot to a verge escape wheel, at 
the wheel end, the wheel must be removed from the 
inion unless you can finish the new pivot before 
iuserting it. With other wheels such a proceeding 
is not necessary, as all finish can be imparted with- 
out fear of injury to the teeth. In finishing off the 
pivots, either the turns, with a flat-ended poppet, 
or the ‘‘Jacot’’ tool with the usual slotted and 
numbered poppet can be used. The only tools re- 
quired- unless you go in for actual turning with 
bow and graver—are one or two files of different 
finenesses, and a bell-metal or steel polisher. A 
very light hand is requisite at all times, or the 
pivot may come off as apprentices say. If a 
pinion is so hard as to defy the entrance of a drill, 
it must be softened. This, however, causes dis- 
colouration. To remove this, a little polishing 
powder mixed with oil and 1 with a flat- 
pointed peg, is all that is needed. Spirits of salts 
will remove it instantly if 3 while the metal 
is hot, but an after- cleaning by dipping in benzine 
or spirits of wine is necessary to remove all traces 
of the acid, or rust will follow.—ALFOJOE. 


[48973.] Flow of Water. To give the flow 
of water per hour, the following formula (Hawks- 


G= (15 x D) x H 
L 
in which G = gallons per hour, D = diameter in 
inches, H = head in fect, L = length in yards. 
For 2in. G = VA x 2° x 60 
450 
Log. 30 1°477121 
5 


ley’s) is a good one. 


7°385605 
1°778151 
9-163756 
2.653213 
2)6-510543 
Log. 1800 3255271 

Delivery per hour, 1,800 gallons. 

For 5in. G = s x 53 x 60 
450 

= 1 875061 

5 


Log. 60 


— Log. 450 


Log. 75 


9373303 
= 1°7781d1 


11°153456 
2˙653213 


60 


= 
278˙500243 


Log. 17,787 = 4250121 
Delivery per hour, 17,787 gallons. 
—T. ROBE:TS. 


[48977.]|—-Concrete.—To make good concrete, 
one part White’s best Portland cement, four parts 
good sharp gravel to pass a 2in. mesh sicve, one 
part clean sharp river sand, thoroughly incorporated: 
udd 1155 sufficient water to damp the cement. The 
tinishing-coat should be put on before the other has 
got set, and may be composed of equal proportions 
of cement and sand as above. Price for labour, 
about 4d. per yard.—J. T. 


[48977.]—Concrete.—Sand and gravel will do if 
there is no small bits of coal through it, as the coal 
dissolves in the cement, leaves holes, and is very 
unsightly when finished. Proportions: two parts 
of gravel to one of cement, 2im. thick. Portland 
cement is the best. As Ido not know the price of 
labour where you wish to concrete the floor, I am 
unable to give you the cost of same; but a good 
tradesman will lay down about 40 square yards 
ver day of a floor such as you describe.—Aulb 

tEEKIE. 

[48977.] — Concrete. — Lano's question is 
rather obscure. Does he wish to form merely a 
rough concrete floor, or does he require a floor with 
a good hard cement surface? The one is quite 
distinct from the other, although the term con- 
crete floor“ is frequently upplied to both. To form 
2 concrete floor the river sand is unnecessary. 
Portlaud cement is undoubtedly the best for the 
purpose, and should be well mixed in the proportion 
of one part of cement to five parts gravel, in not 
greater quantities than six bushels at a time, and 
should be spread at the end of each mix, and toa 
thickness of not less than Gin. If a finished 
„cement floor’ is wanted, then, after the concrete 
is thoroughly set, there should be a coat of plaster 
applied over the whole area Iain. thick. Here the 
river sand is an excellent material in forming the 
plaster, which should be prepared to a stiffish con- 
sistency, in the proportion of 1 of cement to 3 of 
sand. This coat should have its surface left toler- 
ably rough, to give a good grip to the final coat, 
which should composed of cement and sand 
mixed in equal quantities, laid to a thickness of 
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about gin., and be well trowelled to a smooth face. 
Pit sand“ is much to be preferred for this last 
coat, as it is not so sharp as river sand; but in 
either case the sand should be thoroughly washed 
before using. When this has quite set, it forms 
one of the hardest and finest cement floors that can 
be obtained. If such floors are laid out-doors, care 
should be taken to lay to proper levels, in order to 
facilitate drainage. I estimate the cost of a floor 
50ft. by 20ft.:—Concrete as described above; 
labour only, in mixing and laying, £2 10s.; plaster 
work, do., do. (2 coats), £4.—ARCHITECT. 


[48981.]—Tempering Dies.—Heat them in a 
clear fire to a clear red, then put them in linseed- 
oil, or grease of any kind. If too hard, not so hot; 
if too soft, a little hotter.—J. C. 


[48981.]—Tempering Dies.—They may have 
cracked from two causes. If dipped too hot they 
will fly, or it may be the steel. I have often found 
file steel crack in anything stout. This is from the 
file cuts starting a crack in quenching, they never 
crack in tempering. Dip at as low a heat as pos- 
sible, and use Stubb's steel.—Tom. 


(48988.]—Coils.—The primary should be of No. 
16, and the secondary of No. 36, both silk-covered. 
Fergusson’s plan, of winding with one, and only 
3 ee the centre, is by far the best.— 


[48988.]—Coils.—The above not having been 
answered, perhaps the following may be useful :— 
A coil made by myself gives good inch spark. 
Primary, from Ilb. to l4lb. No. 16 silk-covered 
wire ; secondary, about 120z. No. 40. Two layers 
of paper between each row of secondary. Secondary 
wound in two parts, and then slipped over primary, 
with an ebonite partition zin. pach way larger than 
eoils. The supports should be 3}in. by 4in., so as 
to keep the coil above the base lin. Primary, 74in. 
long. The secondaries 3in. each, with a paraffined 
paper a full jin. beyond the wire each end, and 
when finished the ces carefully filled with hot 
pama: 50 sheets of tinfoil 5 by 7 in condenser. 

t is absolutely essential that every Ruhmkorff be 
worked with sufficient battery; ljin. will not be 
got out of two pint Groves, though probably six 
would produce it with the above coil. Nothing but 
a powerful rapid current will produce a long spark 
from any coil.—W. G. T. 


48993.] — Yellow and Red Timber.— As 
“ Devoniensis’’ supposes, yellow denls are often 
called by timber merchants red deals,” and then, of 
course, nen are the same in price; but, strietly 
speaking, the term yellow pine should only be 
applied to the wood of the Pinus strobus.” The 
tree may be distinguished by the leaves being in 
tufts of fives; the wood is of a pale straw-colour. 
As an example of its use I will mention drawing- 
boards. The price varies from 2s. to 4s. per deal, 
according to aay Red pine—t‘ Pinus resinosa.“ 
The bark of this tree is of a red colour; the lon 
leaves are in pairs. The wood is whitish, tinned 
with yellow. Being imported from Canada, it is 
dearer than the European sort, by, at least, the 
cost of freightage. It is mostly used for mast- 
making. The price per cubic foot is from 1s. 6d. 
to 2s. Dantzic or Memel fir Pinus sylvestris 
is often called red pine. It is whitish in colour, 
tinged slightly with red. This is the wood which 
is go largely used for building purposes. The price 
is about Is. 2d. to 2s. per deul.—SH1PWRIGHT. 


48996.) - Hydraulieo Problem.—The water 
would fall 74 in. in one tank, and rise as much in 
the other, in 3} minutes, or 195 seconds, and if each 
tank is 10ft. diameter, 50°72 cubic feet of water 
would pass from one to the other in that time, 
being at the mean rato of . 26 cubic feet per second. 
It is shown in every treatise on hydraulics that the 
time required for a head of water to run down to 
zero is twice as long as that in which the same 
quantity would be discharged if the head were 
maintained at its full height. In this case it is 
found by experiment that the mean discharge is 
26 cubic feet per second; the maximum, therefore, 
would be 52, or 31:2 cubic feet per minute.— 
C. SLAGG. 


448996. Hydraulic Problem.—Supposing the 
two tanks to be close together, so that the connect- 
ing pipe is very short, the simplest formula to use 
will be Q = AC,/H (see Hurst's handbook). A 
is the area of orifice in feet, H depth of water from 
surface to centre of orifice in feet, Q quantity dis- 
charged in cubic fect per second. Iu the present 
case, the orifice is ‘‘ drowned,” so H will be the 
difference of level between the two tanks. C isa 
constant, which, for very short pipes, is found to 
be 6. A is the unknown quantity we wish to find; 
the water in both tanks coming to the same level 
in 31 minutes, the difference of level when the 
communication is opened being 15 1in., or 1˙3ft. As 
A CVH cubic feet is the quantity discharged in a 
second, 60 times that amount will be discharged in 
a minute, and 1 / (60 A y will represent the 
time in minutes it takes to discharge one cubic foot 
for any given value of H. Call the surface area of 
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first solve the problem by the integral calculus, and 
then show how it may be done approximately b 

algebra and arithmetic. It is obvious that as 1 
varies, the flow of water will vary: also that as the 
height of water in one tank is lowered, that in the 
other will be raised. If, therefore, we measure the 
height of the water from the line where the water 
in both tanks will be level, and call this height æ, 
then 2x = H, which is difference of level for any 
value of æ or H. This value of His to be substituted 
in the above expression, which gives 1 / (60 A CV) 
as the time taken to discharge one cubic foot for 
any given height of x. Now, if we suppose the 
water in the tank to be divided into very thin 
layers, each so thin as to be a very small fraction of 
the height of x, and call this Avr, the quantity of 
water in this thin layer will be 8. Ax cubic feet; 
if this is multiplied by the time it takes to discharge 
1 cub. foot, then (S Az) / (60 AC4/2z) represents the 
time taken to discharge the water in this thin layer. 
If, then, we calulate the timo required to discharge 
all these thin layers, while æ varies from 0 to 65 
ee is half the original difference of level in 
feet), we will obtain an expression for the time that 
it takes for all the layers to discharge until both 
tanks are level; this time, we are told, was ob- 
served to be 3°25 minutes; the sum of all the 
layers between the above limits is represented by— 


56 
S d 
o 60 AC vV 23 

which is to be equated to 3-25; the integral of (dr) f 
(y 2 x) is V2, and substituting values for S and C 
we get 785a 2, (60 x 6 x A) = 3°25. As this 
sum is taken between the limits of 0 and 65, we 
must substitute 5 for z in the above, and after 
taking square roof and multiplying, we will find A 
= ‘074 square feet, or 11 square inches. we 
wish to make the calculation without the aid of 
the calculus, we may suppose tho water to be 
divided into layers of, say, an inch thick, or }.th of 
a foot. In the above expression with the sign of 
integration before it, remove that sign, and instead 
of A put nz: there will be 74 layers (or, say 8), to 
pass through the orifice before the tanks are level, 
the height (or x) to middle of first layer is }in., the 
next salie of x will be l4in., next 24, and soon, 
but these must be divided by 12 to bring them to 
feet; add together the cight results found from the 
expression, and equate to 3°25, and the value of A 
may thus be found approximately. The answers 
to the other questions in the dee ee easily be 
found from the above.—M.1.C.E. 


[48997.] -Marmalade.—The machine in general 
use for cutting up peel for marmalade consists of 
un-metal turned plates with at least eight steel 
ives fixed on same, similar to a spoke-shave 
knife, but fastened to the plate by screws. The 
lates are generally about 12in. in diameter and 
zin. thick, keyed on 2in. wrought-iron spindles, 
running in long bearings 6in. long, sunk in the 
spindle, and driven by pulleys and belting ; the 
velocity about 800 revolutions per minute. The 
plates are inclosed in a cast-iron case lined with 
wood, with an aperture in the front on the cutting 
side 44in. square, to which is fixed a wooden box 
and plug, 34in. square, 10in. long. The peel being 
put into the box is pressed against the plates with 
the plug. The peel can be cut to any thickness by 
adjusting the knives above the surface of the plates. 
AMES GORMAN. 


[48998.]—Drills.—In answer to Derfla Selim“ 
on the above, I send a small sketch of a fiddle drill 


I have used for all kinds of small holes, from . in. 
to łin., and have always found it to act perfectly. 
A is a piece of square steel, turned down at each 
end and coned at the end B; and he can make any 
quantity of drills C to fit B, which can be taken out 
with ease, and will not occupy a deal of room 
altogether, thus saving stecl and other room which 
he requires.— FITTER. 

{48998.]—Drills.—I should provide myself with 
a stock of the universal’’ kind, and make all the 
drills to fit it, if I were you. They are made at 
their ends somewhat like the well-known brace- 
and-bits. I have one in which drills, chamfers, 
countersinks, reamers, &c., all alike fit, and are at- 
tached and detached in a moment. I gave illustra- 
tions of some of them in my article upon drills, &c. 
Although I am perfectly familiar with tools exactly 
like Cohen's,“ I have not used a tool actually 


each of the tanks S (both being the same). I will{his. I cannot conceive how you find a difficulty in 
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using a tool of that kind, if · you are provided with 
suitable drills and a vice, as, of course, you must 
be, being a cutler. The work of necessity has to 
be held against the drill, which is immovable, ex- 
cepting in the matter of revolving. A catgut bow is 
the driving medium.—ALFOJOE, 


{49001 .]—Clock-Chain.—Take a piece of string 
and wind it round the fusee till you cannot wind 
ou any more; then leave about 3in. over; cut it off 
and send for your chain.— HAXLET. 


[49001.]—Clock-Chain.—Get some wire and 
make a few links the size required that will work 
in the ratchet-wheel of the clock; then you will 
Lave the pattern to purchase by.—J. C. 


{49001.]—Clock-Chain.—I do not think any- 
one can tell you how to arrive at a knowledge of 
the exact size of chain required for the pulley- 
wheel of one of the old English clocks without 
actual trial. The wheel has either pins set at 
equal distances, or has hollows in it to accommo- 
date the links. The chain should drop frecly into 
those receptacles or over the pins; each alternate 
link taking a hold on one of the pins or resting in 
the hollows. The chain ycu complain of must have 
been the wrong size, and so not free on and off the 
wheel.— ALFOJOE. 


[49001.]—Clook.—I don't sce how it should be 
very difficult to make that cord right. In fact, 
there are lots of ways to alter that; try a smaller 
cord. Is the cord off pulley at the top? Tuck a 
piece of wood on the frume where you fasten the 
dial, so that the cord can't get too far over, and 
vau will see that it will force it the other way.— 
HAMLET. 


[49002.]—Clock.— The drum of the American 
should have flanges at cach end to keep the cord 
from over-running. Possibly a differently-sized 
cord would remedy the error. In some clocks a 
emall pulley-wheel is fitted iu the clock-frame, 
which „ the movement and seat-board. This 
checks the cord, and acts as a guide to the over- 
coil. Your arrangement with a wire is frequently 
adopted, but it invariably chafes the cord. Can you 
not alter the flange at the side the cord over-runs ? 
Three or four small pieces of wire soldered at the 
side would prevent it going over. They need only 
be just a little higher than the flange. When once 
the cord is on the return,“ all's well.—ALFOJOE. 


[49009.]—-Softening Steel. Hent it in a wood 
fire to a clear red ; let it get cold without covering 
it up.—J. C. 


3 — Hardening Plaster Casts. — If 

„Alfonso would say what kind of moulds he 

uses, aud what he oils his moulds with, I might be 

able to assist him. There is a mixture used for 

Nec that has the effect complained of.—AvLD 
EERIE. 


149010.]—Hardening Plaster Casts.—I think 
you will succeed in doing this if you dissolve some 
isinglass and mix it with the plaster before you run 
it into the moulds. I frequently have occasion to 
use plaster, and always succeed in getting a marble- 
like ess by the addition of mucilage of one 
kind or another, according to the work in hand. 
Alum, too, has the property of hardening plaster. 
ALFOJOE. 


[49014.]—Telephone Signals.—I should think 
that (to use a school-boy expression) they are 
„ stuffing you up.“ The noise is produced by the 
wind passing amongst the wires.—SEA WEED. 

[49014.]—Telephone Signals.—The sound is 
merely due to the vibration of the wire: it exists 
with all telegraph-wires, and has nothing to do 
with any passing electrical currents. Suggestions 
for reduciug the annoyances have several times 
been given in back numbers.—H. B. T. S. 


[49014.|—Telephone Signals.—Surely, some 
one has been hoaxing F. G.,“ and the hummin 
he hears is merely the /Eolian harp effect produi 


by the wind passing over a number of strained 
wires.—B, H. l 


[1915.—Engine Side-Rods.—While a loco- 
motive is travelling the connecting-rods never stop ; 
when at the dead points the rod travels forward 
with eame specd as engine ; when the rod is furthest 
from the ground, much faster than engine; when 
near the ground, much slower, according to the 
length of crank radius as to wheel radius, and 
when, in neglect of the lawsof momentum, a mass 
{i iron is attached too near the periphery of wheel 

carry crank over dead points, a fractured mass 
of iron over 3cwt. has been hurled into the air with 
a speed double that of the express train, and with 
fatal results. - W. H. PHILLI»S. 


49019.]—Scented Soap.—To Mr. RicHmonp. 
—The colouring for rose soap is finely sifted ver- 
milion, or cinuabar; brown Windsor is coloured 
with burnt sugar; honcy-soap, as generally sold, 
Piesse says, is simply fine yellow-soap, perfumed 
with oil of citronella; for almond-soap, essential 
oil of bitter-almonds is used; glycerine-soap is a 
mixture of ordinary ap a 3 perfumed 


with essential oils. -W. HENLEY RICHMOND. 
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[49019.] — Scented Soap. — The colourin 
matter sometimes used in rose soap is finely-sifte 
vermilion, sufficient to give desired tint. Brown 
Windsor is coloured with burut sugar or umber. 
According to Piesse, the honey soap usually sold 
consists of fine yellow soap perfumed with oil of 
citrouellu. Almond soap is sometimes made with 
the essential oil of bitter almonds, in which case it 
requires no other scent or colouring; and glycerine 
soap consists principally of white curd soap and 
contains little or no scent.—J. W. Bonn. 

49028.)—Intrinsic Equation.—If a be the 
width of the square, aud the line joining the dog 
and its master, at the beginning of the chase the 
axis of x, the conditions lead to the differential 
equation 2 (a — 2) (dty d. 2) = 4/1 + (dy; drt and 
the solution of this gives the algobraical equation 
2a — dy = (2a to yl — vja or its equivalent 

122% — 94% = + Zar“ as the locus required. 
M. 

J Eqration—This is a parti - 
c ease of the curve of pursuit, on which see 
pp. 251-253, Boole’s ‘* Differential Equations,” or 

p. 22-26, Taito and Steele's Dynamics of a 
Particle.” Putting e = } in the result of p. 25 of 
the latter treatise, we find for the equation of the 
curve required :— 


| 2 ( ) 


The path of the man is taken for axis of z, and the 
perpendicular on it from the initial position of the 
dog as axis of y, and a is the breadth of the square. 
J. H. M. Jacony. 


[49033.]—Electro-motor.—The motors used on 
the Portrush electric railway are, I believe, the 
Siemens form, but they are possibly modified from 
those used in Berlin. If, however, you wish to 
make a model, you should look in back volumes for 
a description of the Siemens armature, and then 
get a look at one of his dynamos. I believe, 
though, that some of the advertisers in this paper 
are making suitable machines. Pint bichromates 
are useless for the purpose of driving a d o for 
an hour ata time. If the bichromate cell is used 
at all, it must have plates as large as can be con- 
venient] Those used with the little 
Griscom motor are half-gallon size.—Nuwn. Dor. 


„ Electro ” should 
mix a little beeswax (say ee) with his resin 
6 
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to toughen it, and let the tin warm when the 
composition is poured in.— B. H 


[49034.] — EFlectrophorus. — Perhaps ‘‘ Elec- 
tru’s’’ non-success arises from his not having sufti- 
ciently mixed the ingredients. If he will melt and 
well mix equal parts of black rosin and Venice 
turpentine, and then add an equal part of shella:, 
and, before pouring in the mixture, heat the metal- 
dish, there should be no crucks in the cake when 
cooled.— LIGURIAN. 


(49034.]—Electrophorus.—J. H. Pepper gives 
the following instructions to make an electro- 
phorus :—‘“‘A circular tin, with a rim fin. deep, 
may be W a bout lft. in diameter, and into 
this, whilst warm, should be poured a mixture of 
two parts of shellac and one 

ntine, after they are carefully melted and well 
incorporated together.” You will find a piece of 
vulcauite an admirable exciting-plate, especially if 
coated on the underside with tinfoil, When our 

late of resin cracks, we simply remelt it on a stove 
in the tin containing the resin, without the slightest 
trouble.—Tank. 


(49034.]—Electrophorus.—You say you added 
shellac and Venice turpentine with ' improved 
results.“ Suppose you try equal of bees- 
wax and Venice turpentine melted gradually in an 
earthenware pipkin, and then add gradually about 
ten times the quantity of shellac, taking care to stir 
all the time. Don’t pour into the tin mould, but 


rt of Venice tur- 


| turn the latter bottom upwards, and gum a paper 


run round it. Pour the resinous matter into that, 
and then you will have a cake that won't crack, 
and with a flat face to place uppermost. If you 

ur into the mould it is almost sure to crack. Mr. 

prague gives resin 8, shellac 1, and Venice tur- 
pentine or wax 1, and he also says that sulphur 
will do. I would suggest that you try a cake of 
cheap sealing-wax.—N ux. Dor. 

49035.] —OColouring Toilet Soap.—See my 
reply to query 49019.—J. W. Box p. 


(49035.] —Colouring Toilet Soap.— Here is a 
simple way for colouring your soap: Cut common 
soap into thin shreds, aud put them into a copper 
vessel. After melting, add the perfume and colour- 
ing matter, and theu cast the mixturo into moulds. 
—W. HENLEY RICHMOND. 


[49036.]—Reflector or Refractor.—There is 
one thing, I think, generally lost sight of by the 
advocates of refractors—that is, in unsteady air the 
increased disturbance is due to the larger aperture 
of reflector, and not to the fact of its being a reflector. 
I have used refractors up to tive-inch aperture, and, 
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asarule, I have found that I had only to reduce 
the aperture of the former (retlector) to the same 
diameter as I could get good discs with the latter in 
same air, and results were as nearly the same as 
possible, and that without having to wait for tube 
to cool, &c. As to ease of position, I think the 
former has the advantage ; for if an equatoreal and 
the tube does not rotate, a diagonal in the worst 
positions soon makes matters equal on that head. 
As regards last part of query, I think if R. K. P. 
saw (which he is welcome to do if near) J me or 
Saturn with my Calver, his verdict would that 
he saw him not ‘‘as through a glass darkly,” but 
as he is; the silver film being two years old not- 
withstanding. I beg to thank F. R. A. S.“ for his 
correction re Cassini's division.— J. HILDERSLEY, 
76, Fortess- road, N. W. i 

49037. —Kaleidoscope.— A 6in. aperture is 
rather an out of the way size for a kaleidoscope, 
and the effect of such would not be so good as if 
it were smaller. The larger the aperture the 
greater should be the length. With a bin. aperture 
a length of 2ft. would not be too much. A 3in. 
aperture is quite large enough for a length of 12in. 
For my own part, I prefer a straight tube, of the 
same circumference at each end. I have made 
several kaleidoscopes of various sizes, and have 
always found that the smaller ones produce by far 
the best effect.—G. FRYER. 


[49038.]—Tinpot Battery.—In the first place. 
I must protest against this useful contrivance going 
down to posterity asthe ‘‘Tinpot Battery.“ Why 
not call it Bennett’s Battery” r That is the 
only way the inventor is ever likely to be repaid, 
20 very poor pay it is. I find it best to cut up the 
tin plate, and put it inside an earthenware pot, or 
jar, as the meat-tins soon leak, one wire soldered 
to it. and another to the zinc. I use caustic soda, 
which I make myself, as I have previously described. 
I made about a gallon of strong solution for about 
Gd. ; but I would prefer to buy the caustic soda, if 
I knew where to get it in small quantities. © 
porous cell is filled with solution, and as much 

ured on the iron scrap as will wet it thoroughly. 

have just coppered the ends of six carbon plates 
with oe cell. I merely added 9 1 a gar 
tion to the battery, asit appea o dry up. 
zinc plate or rod, which has Ga used and allowed 
to dry without scrubbing, is no use. Idip them in 
sulphuric acid-and-water each time before using. 
I don't think it is so suitable for bells.—Os. 


[49038.]—Tinpot Battery.—Some months ago 
I made six of these cells. I took the greatest 
possible care with them, and sealed the porous pots 
air-tight with paraffin-wax, after filling them with 
caustic soda. All I got to repay my trouble was a 
current about equal to a Bunsen's. After a week 
of occasional uso the current entirely failed. I put 
them by for a short time, and then found the tops 
of all the porous pots were disintegrated. ‘‘ Labor 
Omnia Vincit ” has done all right, except in using 
caustic potash instead of caustic soda.—SEAWEED. 


[49039.]—Incombustible Paper.—Soak the 
paper in strong solution of alum water: this will 
render it fireproof. The latter part of this query 
is too indefinite to admit of a useful reply.—G. 
FRYER. 


[49041.]—Dent’s Electrical Contact.— The 
contacts are made of platinum. The springs are 
very light, similar to detent springs of marine 
chronometer. I have not the E. M.” index by 
me, therefore cannot refer you to the number and 

where the drawing and description may be 
tound. If my memory serves me aright, there was 
an important point omitted in this description—viz., 
the jewelled pin in the ’scape-wheel puuses on the 
completion of the 60th second, at a point past the 
line of centres on the semicircular picce at the 
bottom of the lower-contact spring. This effec- 
tually perents any retardation of the ’scape-wheel 
at the beginning of the next second, but rather aids 
it to escape. I huve not tried mercury and creosote. 
My experience with regard to the magnetic attrac- 
tion, instead of gravity, driving the clocks, is en- 
tirely at variance with yours.—Epwarp M. NEL- 


SON. 

[49041.]—Blectric Clocks.—I use platinum 
contents, arranged so as to give a slight rubbing 
motion. The pin on the wheel is round, with ono 
side filed away, so as to let the contact spring fall 
clear. Thus the pin is nearly in the shape of tho 
capital letter D. I drive the dials by the recoil of 
the armature-spring. The upper partof the click, 
or detent, which is attached to the armature, is 
sloped at an angle of about 45’, and a set- screw 
placed at mght-angles to this slope, so that when 
the wheel hus been drawn one tooth forward, the 
sloped piece of the click, or detent, is aguinst the 
set-screw, aud the click, or detent, cannot rise to 
allow a tooth to pass it; but when the next stroke 
is made, the sloped piece of the click is put away 
from the set-screw, and the click can then rise over 
the tooth. This locking is absolutely secure, rud 
one of a similar nature has long been in use in one 
of the step-by-step telegraphs. My gruvity-arn! 
electric pendulum, which is unaffected by variations 
in the current, coutinues to work well.—H. B. T. &. 


[49053.]—Oil-Sheet Dressing.—1 have tried the 
best boiled oll, and put litha in it, with vegetable 
black, and it dries ; but in a few ay it turns quite 
Greasy, and it does not wear well. Can I put anything in 
to prevent this? Is terebene a good dryer !—Pax, 


49054. — Ross Battery. In “ ours ” of August 4, 
p. on isa retain yen of a new battery by Mr, Ross, of | 
Camberwell, special] adapted for the electric light, and 
free from noxious es. Has het (hah plas to the 
“E. . nied it, and it so. will he e 
resulta t appears an ingenious tion, a 
should have thought it would have attracted some atten- 
tion, or have been advertised by the patentee ere this. — 


'49055.]-Alloying and Annealing German 
Silver.—Would some of ours ” kindly inform me the 
right proportions of alloying, and the best way of anneal- 
ing, German silver, so as to prevent cracking when 
“ pickled ” after being made up 1—J. P. N. 

40088. —Lathe-Head.— will some able correspond- 
ent tell me how to make a model f r a 4in. lathe-head 
back-gear, with three speed pulley, each speed Izin. wide, 
and with a division plate on? 1 you could supply me 
with a sketch drawn to scale, I should feel obliged” 
intended fr a screw-cutting lathe. Wil] you als v ga 


49064. Legal. — Will Mr. Wetherfield kindly advise 
as under ?—A, * leaving his personal property by will 


UNANSWERED QUERIES. 


The numbers and titles Of queries which remain URAN- 
swered for five weeks are inserted in this. list, and a stil 


our readers will look over the list and send what information 
they can for the beucfit of their sellow contributors, 


Since our last, Ploni Almoni has replied to 48082, 4813¢ ; 

Progress, 48420. 

48302. Polariscope Slides, p. 192. 

43389. Parker-Smith Brake, 193. 

45404. Bafety Matches, 193, 

48400. Tel Dri ring Clock, 194. 
> 154 


j Lead Title by Adverse Posses- 
near n mae tees kindly ae in ae oloa: 
ing case — A man (A. 16 years took possession of a 
house, by forcing the padlock off the door, without any 
warrant or title whatever, the pro of an old gentle- 
.). 25 sister (C.) to enjoy 

the profits, and act as Owner of this and adjoining pro- 
perty. For some time he refused to be a party to any 
w proceedings ; but the roperty becoming more valu- 
able, he consented to bri an action in the County 


48439. Foundry Practice, 191. 
45140, Crucible Steel, 194. 


19655. Model Locomotive Coupling-r-ds, p. 291. 
44056. Model Axle-boxes, 281. 

43663. Printing on Bone, 282. f 

45664. The Laws of Moving Bodies, 292, 

45866. Jams and Pickles, 259, 

43609. Methyl and Ethyl Cacodyl, 282. 

48673. French Locomotives, 282. 

435677. Bharpenin Gimlets, 282. 

45680, Horizontal Slot Drilling Machine, 282. 
45696. Saddles, 282. 

48702. Model Loom, 283. 

48707. Glass Colouring, 283. 

48708. Wood Turning and Bobbin Making, 283. 
48714. Hydraulics, 243. ; 1 ? 
18717. Screw Presses, 253. ded window in the barn about Sft. wide, open- 


—— d ia itg in Tar a 
QUERIES. 


uilding of the barn, No living person 
can prove to the contrary, and the owner of the premises, 
~eo 
'49°43,]~Problem.—Will anyone of“ ours? oblige 


as above, never made objection, but would frequently 
come and chat with my men through the window whilst 
me by an answer to the following pro ition, I having 
sought in vain for one in mathematical books ! The 
1 


defence was, his mother had bought the house—simply a 
lie, easily ved. B. and C. are both dead, and the 
house has come to a niece (ID.). Will Mr. Wetherfleld 
kindly say, Does the fraud of his mother's buying the 
house invalid his claim ? Iw the action 10 years ago sufti- 
cient interruption to bar 12 years’ adverse possesion? Ar 
the house is, and has n since he had it, used as 


49057.]—To Mr. Wetherfield—Easement of 
and Eaves.—I have a large threshing-barn 
Which has been in the possession of my father and mc up- 
wards of 70 years, The barn is built on the outs 


ich they still continue. Would Mr. Wetherficld 
kindly tell me where I must apply for a copy of u 
will made and sworn to in Bath in 1864, and how I could 


(19066. 1— En velope-Machine.—Can anyone give 
a description of the new envelopemachine (Sturge’s 
patent No. 4792 1882), which is said to be capable of 
turning out en ve Opes creascd, folded, gummed, and em- 


ssed, in a single action ? and oblige—A. M. J. 


(49067.'— Oval Chuck for Wood Turning.—Will 
one of our subscribers kindly explain, and Rive drawing 
of an oval chuck for Woud-turning, which will make an 
oval 12in. by 20in. !—Latueman, l 
. 419068. —Induction Coil.—To Ma. Laxcasrrn on 
„ Sα⁰i. At is my desire to make an induction coil that 


will give Hin. spark, and for which purpose I have gos 


they were at work in the barn. About seven years a 
the owner of the above premises sold the property. He 
roposition is as follo t= ͤ ᷣm— 2 
pror T hyp. log. 10 


was then abont 80, and was born in the c ttage in ques- 

1 — 4349 - 4 ; lb. No. 16 cotton-covered wi for primary, and joy. 
155505 4342944819 = the modulus of the oor of the barn | 1 cou wire pnmary, and 107 
1302535092994 + t cannot be opened, and also has given ine notice to cut the | No. 88 and 602. of No. 38 for secondary ; the 34 wire is 

common logs., or logs. to the base 10.—If I take any 


thatch off the en ves of the barn where projecting more | b 
Aged ceimals uf the divisor 2-303 +, after a cer- ER not be able to obtain Ijin. spark from tbe 1203. of Wire ; 
but am Willing to buy a pound of 36 or 38. T'lcase suy it 
that will be enough. an say whether it would be mor- 
advantageous to get 38 or 36, and whether the 36 or 3 
should be wound on primary first The core which I in- 
tend for coil is Sin. long and zin. diam. The coil ends 
are 5in. in diam., and of bog deal, and are turned on the 
Same principle as Mr. Andrew's, I have been told that 


succeeding in the quotient shall be correct, how- 
ever fur it be continued. The operation in common arith- 
metic, or a reference to any book in which I can see the 
work already done, would greatly oblige—W, COURTER, 


i again, Sometimes it w R duy or two, and parathned foreign note is the best insulator that Leau 
(4044. ]—Extracting Paraffin Oil from Floor, | even three uy I have taken her to a local doctor, and | use ; say h T canny sheets to put between ice of 
he recommenda cold baths in the mo ; but we had coil IN DCC Trox Cort. : 


—Cau paraffin oil be extracted from a fluor * If so, how? 
The vil has been accidentally spilled.—J. D. L. 


to give them up—she nearly went into tits when sponged 
in the bath. e gives her medicine that contains n large 
quantity of steel, so he tells me; but she does not im- 


; prove. If you could recommend any treatment thut 
and size of magnet and armature with size and quan 7 7 j 5 I 
tity of u ets W. D. , ü q would be bencficial, I should be Blad.—An Axxlors 


Farner. 
4% 13. - Rewiring Grand Piano. —w. 


40059.) — Electric - Light Machines, — Will 
. |“ Sigma further help me out of a difficulty I ting my- 
T now send the length of the shortest and longest—3in. ith i j 
treble, 5ft. 7jin. bass If y u will please to insert the 


; the exciting magnets of magneto-electric light machines ? 
lengths, you will greatly ob F. SrzLrox. The flat poles of the steel horseshoe inducing magnets 


are lin. wide, 9-8in. a + and I am desirous of coiling 
as much wire as possible < ) i Taing them, 


the outer helices by reason of thcir diameter arriving tin 
rt section) at the S. end of inducing horseshoe magnet 
ore the iron core of eame bobbin has left the north 

le end ; or does no induction of any consequence occur 
only a segment of the helices approaching the oppo- 
site pole while the mass of wire is being strongly induced 
by its iron core’s pas ge over the other pole! I am most 


unxious, before coiling a lot of valuable silk wire on the 


(19069.] -Mfodel Electric Eng ine. T. R. W. — 
I have becn trying to make an electric cugine after your 


succeed in Getting it to work. Piense explain it mor: 
y. You give the eile tuk as lin. ; and it 


e Uywheel, and the 
other to the beam, as per diagram, how is the Wheel to 
revolve, unless a pitman or & slot in the beam is used 4 


How is the k fastened, and to what? Also, how 
long is the rod holding the contact-breaker, and how 
fastened ? Are the flywheel and beam standards both ot 


drawn. I cannot get the contact-breaker to dip properly, 


enough for my af I have tried what is called ha 
silver solder ; bit d i 


borax. Perhaps I ought to have used some other flux.— 
G. GREENWOOD. 

(49048. —Legal.—A husband and the two trustees 
Appoin ace a Wwoman’s behalf) in a deed of separatiun 


hard, since the 1 is attracted after the cir- 


you will kindly consent to answer My questions, as I a:n 
very anxious.—Gro. W. Tra, Pi tsburg, Pa. 


(49270.)—Brush Dynamo.—I have castings for 
above. Diam of 0 6in., made for eight segments ; 
model of 16 lighter. Wil „ meone kindly sty most suit- 
able gauge of wire to use, and What light 1 may expect 
from it with are lamp !—R. J. R. 


[49071.]—Induction Cotls.—About n year ago our 
friend, Mr, Lancaster, promised some papers in * ours" 
which were to contain tull and complete instructions ror 
makirg these machines. Week after week they wer 
said to be just ready ; but still they came not, nor have 
they yet appeared. Havin occasionally within the last 
three or four months seen fis name uppended to replies, 
I conclude he has quite got over his ail g oy accident last 
spring ; and therefore should like to know if the idea 
of giving us these papers has been totally abandoned ? 
If they are coming out like © Dyer,” I should be glad to 
fi them. From Dyer” and back vols. I have maden 


Droperty (mortgaged to 
wotuan’s death, be sold and equally divided between the 


in the outskirts, ag it were, of large coils passing over 
steel horseshoes (on the Alliance machine system » With 
the N. and S. ends as near tugether as described, aving 
dcwt. of steel magnets in the machine, must be my ex- 
cuse for inducing “ Sigma ” to again oblige ; and I shal] 
be most happy to fully describe the machine and its illu- 
minating power (if any) when completed, by—ELECTRA, 


(49060.]— Vice for Bench.—I, and doubtless others, 
would feel greatly ubliged by a detailed dese iption, with 
sketch, being given of the American double-jawed vice, 
mentioned in your issue of Dee. 15th ult., by R. J. 
Lewis (see reply 48876) — PARA LL EL. 


; [49061 KE. N. W.R. Engines.—Could some one 
in „an 


their mother's consent (now, or at her death), act as they 
Please with the property ? (3) In the event of no trus- 
tee being appointed, who has absolute power over the 


4019.]— Burnt Sugar.—Can you give me a receipt 
for burnt sugar to colour spirit of the strength of 40 over 
roof, without making the spirit opaque! Ordi 


sp ’ 

and the spirit be perfectly bright ; but the same colour- 

ing used for Spirit over that strength makes it clondy ; 

ansing, { believe, from th stronger spirit not dissolving 
1e sugar.— 


(49050.]—Pumps.—In the construction of a direct 
double-acting pump, should the chamfer be larger than 
the suction-pipe, or in what proportion should they be 
to one another !—ENGIveman, 


149051.]—Permanent Magnets: Horseshoe, 
Flat and Round Bar Shapes.—In making the 
r the steel used ? Will 
Bessemer steel (w can be got for 218, per cwt. ) 
similar steel to th 


What the technica] name 
Also, what the size of eyl., 
and number both of engine and shed of Achilles, Luciter, 
North Star, Vampire, and Atlas As ENQUIRER. 


(49062. ]— Zinc Tanks— Milk and Ammonia.— 
Would any readers of the “E, M.” be good enough to 
give any information in reference to the following 


to lin. spark coil; but old instructions are sy contra- 

ictory, that I should much like to have the latest ideas 
of our experienced friend on the subject, and I don’t 
think I ain alone in my wish.—B. H. 


40072. Use of Marine Glue. There has been 
tely some discussion about the making of murine glue ; 
but, so far as I know, nothing was gnid about the method 


of using it. This is just what I want to know. Will 


a8 pats the tank injure the milk! (2) Give (as 
ple as possible) any rules as to how I can tell good 
ammonia from bad? 1 use a great deal of it at times, 


answer, t nece: a L ) i someone kindly tell me 1—ELLRS E. Bicnarps, 
qui ; or turing tools 8 oe taps and dies, pan and an inferior quality spoils my work.—Eco Aupua, (49073.]—Fleotrio Clock.—Would some reader of 
ee Fae from ninepence per Id. and upwards !— (49063.]— Gaiffe’s Peroxide of ‘* ours ” say if I could make an ordinary eight-day clock 


Manganese 

and Leclanche « Agglomerate ” Batteries.— go with the carth battery of a few cinders?) Thus: 1 

e ¢xpericnce of those readers of the E. M. having | want to make it go Without winding, only to use pendu- 
employed these batteries Will greatly oblige, as to their lum, 'scape-wheel, , 
respective constancy, durability, amount of work to be | all but w eel for weight, and no weight. My clock (as nll 
obtained before requiring recharging ; rest required after, good old ones will) will tick and move on properly, carry 
say, half an hour's work with medical coil ; if two, each | hands without a weight by simply moving pendulum ; 
of pint alzc, would be more constant, and last longer be- | con uently, a battery of cinders will do that, if it dows 
fore requiring recharging, than one of quart size ?— What has been stated in these pages. Will some one tell 
MxbicAL Co, me how to proceed '—Proarese, 


1952.]—B .— 
Al. 7 ) brashear Silvering Process.—Would 


screw.—Hopr. E. Crickert, 


416 


(sore. | Stained Glass.— Would some reader 
kindly me how to do the following '—In 8 
a i house for my boy, I see the glass for windows are 
richly stained in some clear colours as the best stained— 
not a mere daub of paint, but bright colour when looked 
through, and, of course, they are not pieces of real 
stained glass, because two and three colours are on a 
piece ; and if I knew what is used, and providing it 
would stand the sun, I would etch the “ Last Supper ” 
on a fanlight, and colour it.—Pnocress. 


[49075.)—-Gas-Engine.—Can any reader give in- 
structions how to make a gas-engine -G. Conuam. 


D Circular Bellows.— Will any 
reader tell me what is the construction of a circular fo 
bellows ! I can use almost any tool, and think I cou 
make one if I knew the design, as, how the ribs are ar- 
ranged and kept in place inside, &c.? What size is 
necessary to get — to weld 2in. by 2in. iron! What 
are the usual NR ons, as width to height, length of 
stroke, rise of top part, &c. Tou. 


(49077.]—Pyrometers.—I should,feel obliged if an 
one would kindly tell me how the above are made! 
want to measure from melting-point of tin to bright red- 
hot iron,—Tox. 


49078. —Spontaneous Combustion of Oils.— 
Will any correspondent kindly inform me which classes 
2 arr 8 a and least liable to spontaneous combus- 

on 1—J. T. S. 


[49079.]—Oil - Proof Steam Joints.—Wanted 
cement for steam joints that will resist the action of oil. 
I have endeavoured to lubricate the steam before being 
used in the cylinder of engine, but find that all putty 
joints get soft directly.—J. T. 8. 


[49080.)—Legal. — To Mr. WETHERFIELD.—Under 
the new Woman’s Property Act, can a man be compelled 
to support his wife, she having an adequate private in- 
come t a sr arse Prs pr ag i ee the 9 Laie 
perty ow does the Act apply to wives living 
their husbands I. W. B. i 


40081. To Poultry Breeders.—Can anyone give 
reliable information respecting the selection of eggs, so 
that the majority of chicks hatched may be pullets i- W. 
J. M., Brighton. 


49082.]— Magnesian Cement and Emery.— 
What is magnesian cement, and how is it applied to the 
discs of rice decorticating machines ! What size of emery 
is generally used '[—HianLanpeEr. 


(49083.)—L. & S. W. R. Goods Engines.—Will 
fome one kindly give me the numbers of the following, 
viz. Anglia. tia, Hibernia, Cambria, Medea, Mont- 
rose, Giraffe, Bison, and Stonehenge.—W. P. B. 


[490S4.|— Administration.—To Mr. F. WETHER- 
FI¥LD.—Whenan administrator divides the residue of an 
estate among those who are entitled to such, and receives 
a stamped receipt from each recipient, is such 8 
sufficient, or ought it to be given on forms procurable 
from the Revenue office! Is it imperative that a return 
balance-sheet) should be mnde to Somerset-house of all 

isbursements ! Will administrator ultimately get a dis- 
charge ! There was no will; estate under £100, and 
seven recipients.—Tnos, MILLER. 


[419085.]—Starr-Bowkett Society.—A question 
has arisen as to whether the balloting for shares in one of 
these Societies is mathematically cérrect. Supposing 
there are 299 members, the system of balloting is to put, 
say, White balls numbered 1 to 10 for the units; 8 
balls, 1 to 10 for the tens; and for the hundreds three red 
balis 0, 1 and 2. The question is, ought not the red balls 
to be put, say, 1 to 10 and not 3), similar to the units and 
tens, so as to make the balloting correct.—S. B. B. S. 


(49086.1—Collimators.—Can some better-informed 
correspondent tell me what are the advantages and dis- 
advantages of long and short collimators to 
scopes! IT have observed that in using a short collimator 
that it is necessary to adjust the slit extremely close; on 
the other hand, that with a longer collimator, the slit may 

comparatively much wider, and yet show the lines 
quitethin. Now it would appear that since the long col- 
limator offers the advantage of a wide slit, with the ac- 
companiment of a larger quantitity of light (a desidera- 
tum in star spectroscopes, where the quantity of light is 
decidedly limited), that spectroscopes would be con- 
structed with very long collimators to reap this advantage; 
and particularly that this principle would be applied to 
star spectroscopes, which are erally constructed with 
collimators of short length ; and also to spectroscopes in- 
tended for the observation of solar prominences where 
the excessive light would suggest the use of a short 
collimator, and necessarily a narrow slit. I take this 
nity to thank M. IC. E.“ for his beautiful solu- 

tion of the geometrical query requiring the locus of the 
re of a revolving varying ellipse in a cylinder.—W. 


Sarg ge Sp gece Circles.—Many thanks to 
“J.C. L.“ for his answers about R. A. and Declina- 
tion Circles. One further question: Having made my 
circles and verniers, how am I to fix them at any particu- 
lar hour, and use them as a means of “adjusting my 
equatorial’? ? The instructions in books on adjusting 
equatorials presuppose circles properly placed. How, 
therefore, am I at any particular moment of time to fix 
the circles with verniers, showing right declination and 
R. A. of any celestial object when it is on their being 


already properly fixed that Iam to rely in order to adjust 
my „and use it to find the celestial object. 
Have I made myself intelligible — Trno. 


[49088.]—Decoration of Room.—Will any reader 
of ours ” kindly el a ae Bench ing the de- 
coration of my * I dave an oak mantelpiece, 
tilestove and hearth fixed, and I propose to supply fur- 
3 oak. hid wowa 3 most — miles dig 

atthe pine woodwork o e room, 
board, &.! Would it not be well to paint it, and if so, 
in what way! Would two shades of say, do, or 
should it be onk grained? Also what sould be the best 
manner of dealing with the ceiling?! What should be 
the prevailing tint ? Lastly, in choosing a dart forsuch 
a room, to what styles am I restricted !— SANT SDA. 


1. .: Pronunciation of Hebrew. N 
Siu Nader of the 
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scholar, kindly help me in this difficulty 7—I have book 
of Genesis in ‘* English-Hebrew,’’ by Greenfield. He 
ives the pronunciation of long a (kamets) as a“ in 

eword all. Wishing to go rather farther into the lan- 
guage, I have just purchased ‘‘ Arnold’s First Hebrew 
Book. find the pronunciation of long a given 
as un in father, besides, a few other variations trom 
Greenfield’s book. Iam at a loss to reconcile these differ- 
ences, as I 2 there would be an established 
nunciation of Hebrew recognised in England, I shail 
be glad to know what is the usual pronounciation of 
‘* kamets,” and also some explanation of these differ- 
ences in pronunciation. Nux LAameEp, 


49090.]— The Largest Ironworks.—Where are 
the largest ironworks in the world! Steel is included, and 
the question refers to output us well as to number of 
hands.—W. N. 

{49091.]—Cold Feet.—To Dr. Eouunps.—I shall feel 
‘extremely obliged if you will give me some instructions 
that may help to relieve me from the distressing complaint 
of cold feet. A few months back I was attended by a 
medical man for indigestion and inaction of the liver, and 
I received benefit from his treatment; but two or three 
weeks after, discontinuing the use of his medicine, the 
symptoms returned but were not so severe as before, and 
now I am troubled with my feet and hands being icy cold, 
my feet especially, and when I wake in the morning I feel 
so very tired.—CLEEK. 


49092.) — Constant Battery.—Will “Si * or 
some Other correspondent, versed in electrical matters, 
kindly inform me which form of battery will, for the 
longest period, su ply in a closed circuit a continuous 
current that shall comparatively unvarying? Also, 

state E. M. F. of same, and for how many hours, 
ys, or months it will 8 current under above con- 
ditions without recharging !—Licunian. 


{40008 |~ Making Pencils.—Can any of your readers 
tell me how the lead in pencils is formed—whether it is 
simply done by pressure or mixed with sume substance to 

e it hold together, and canthey give me a method of 
3 colours into thin sticks, similar to the lead 
in pencils ?—ALPHA. 


[49094.]—Bell Telephones.-1 have a duty-paid 
pair of Bell telephones, but they have single bar a 
(w. are not so good as the ones now in use 
cases are mahogany and very ugly-looking. wish to 
know can I get new ets and new ebonite cases of 
modern style, and have them numbered, &c., as the pre- 
sent ones, and not render the instrument invalid.—Ama- 
TEUR. 

[49005.)—G. E.R. Locos.—Nos. 200, 210, and 229. 
ks sear dia. of wheels, date, and who built by. — 

UBLIN. 


[49096.|—Isle of Wight Locos. — How many? 
Also u brief description of > engines.—Dvsiix. 


\49097.)—Indian, Australian, and New Zea- 
land Mounted Police.—Will some of your numerous 
readers give me information respecting any of the above 
forces pay, promotion, duties, &c.? wish to join one 
of the above, and am not cular which, but do not 
know how to go about it.— Nox. Com. 


(49098.]— Water Tank.—I built up the end of a shed, 
forming a recess about 18ft. long, Sft. broad, and 5ft. deep. 
This I cemented well inside, and for some years it held an 
immense quantity of water (for washing, notdrinking), but 
it now leaks, and I would be very glad to know if I can 
staunch it by any process, such as painting Or tarring, 
&c., over the coating of the ceinent.—Ccrryuraxe, 


49099.) —Lathe.—I have a Gin. back-geared lathe. 
with gears fin. pitch, but I find it is rather noisy when 
working. Would 5-16in. be strong enough for metal 
turning? Also, woulda gin. or jin. gut band trensmit 
as much power as a flat belt lin. wide! [am thinking of 
altering mine, and would be thankful fer information.— 
Corronoro.is. 


(49100. Varicocele.— Will Dr. Edmunds kindl 
give a cure for the above! I have been bathing it wi 
cold water, and wearing a suspensory bandage for about 
three months, but it does not get any better.— Ax xious. 


[49101.)—Yacht Building.—To “J. J. A., Liver- 
pool“ on VAxDERDECKEN.””™— Will either of these gentle- 
men help me in this matter? Iam desirous of building 
a small yacht, 25ft. on keel, oft. beam, and 7ft. depth, 
with flat floor and light draught of water, and should be 
Senex to know dimensions of keel, timbers, planking, &c., 
ength over all, and best materials for various s; also 
a few particulars as to cabin fittings and deck plan. A 
little information on this subject (with sk ) will, 
doubtless, be of interest to other readers of E. M.” as 
well as to—E. 


40102.) —Steam Boiler.—I shall feel obliged if any 
reader will tell me the safe working pressure of a copper 
boiler, one 1-16in thick; also one zin. thick. Size of 
boiler 15in. long, 6in. diameter.—T. J. 


[491038.]—Sun Eyepieces.—Can any friend tell me 
which solaristhe best for general use—the Dawes, or 
<- a , and what are the special advantages of each ! 


49104.) — Brewing Pan.—I have been putting a 
rim on the top of a brewing-pan. The rim is 6in. deep, 
and lin. thick, and edge way up. I have put it loose on 
the top, and then put four holdfasts in to hold it in its 
place; then Igot àcwt. of metal borings and salammoniac, 
when the pan gets hot with the liquid, the pan ex- 

ds ; then it shifts the metal and then it 
eaks, and won't hold water for the next brewing. I 
should be very much obliged if any one could give me any 
information how to make it stand, or how to put the rim 
on to make it stand S. Tuomas, Leeds. 


[49105.]—Artificial Foot.—Having had the misfor- 
tune to lose ane of my feet, I should be very glad of afew 
hints in making an artificial one. Onp.71, Vol. XV. 
ehere is a description of how they were made, and it says 
(No. 3, right-hand bottom corner: The bearing being 
taken in the taper of thigh.” Are there any im- 
provements since that article was written, as I under- 
stand the bearing is taken below knee! Is the leather, as 
shown in Fig. 3, sufficient to bear one standing an it, or 


ts the leather ax ket inclosed in a wooden casinz’? Can 


WE. aie” Khe te wh A tha steels be bought in London, and the price, aud wit 
é 9 < 
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are the best shape of steels? What kind of rivets are the 
steel and leather fastened together with?! Any other in- 
formation will be thankfully accepted by Tiunzgz-Toxs. 


[49106.]—Motor for Workshop.—I am about con- 
structing a motor for use in my workshop, and to blow a 
nine-stop organ in the adjoining room, and I should like 
the opinion of one or two of ours as to the best form— 
steam or gae With regard to the first, I have a 4-h.p. 
boiler, and have nearly completed the engine ; but seein 
ines in the market makes one 


engine. By the way, 
with his? I 

near London. He will tind my address in Wanted 
Column.” F. Kuirros. 


CHESS. 


— — 
Att Communications for this department must be 


addressed to the Chess Editor, at the office of the 
Exauisu Mecnanic, 31, Tavistock-street, Covent-gurden. 


PROBLEM DCCCXIII.— By W. T. Pierce. 
Black. 
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White. f6+6 
White to play and mate in four moves. 


PROBLEM DCCCXIV.—By D. MacxAx. 


(From Youth.) 
Black, 


White. 
White to play and mate in two moves. 


(6+3 


SorLuriox to 809. 


White. Black. 
1. K to an 6 1. Anything 
2. Mates 
So ru rio To 810. 
White. Black. * 
1. KtoK B6 1. Anything 
2. Mates 


Mr. Mevrn has also constructed the jollowmg two- 


mover, in which Black threatens 38 checks :— 


„„ BL 
K 5 ERS ER? K RI KBG KRtsan 
Black: — KOR — > 2 Oe 
KEKT KbB3 (Qk&tz,K8 K5 CE 
K5 Ps 


ARI, K B5 tez,K Kt2 
White to play. and mate in to moves, 


NOTICES TO COREESPONDENTS. 
Correct Solutions to S. 810, 811, and $12 ty Semo 
to S by W. T Barre ; to M by S. I Ir; te sS 
and 811 but not author a) by J. B., 
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ANSWERS T0 CORRESPONDENTS. 


— m — 


9 communications should be addressed to the Epyror 
Of the Exdlisn Mecuanic, 31, Lavistock=street, Covent 
Garden, . C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper, 2. Put 


replies refer. 3, N o charge is made for inserting letters, 
queries, or replies, 4. Letters or queries asking for ad. 


ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
Co inquirers. 
*. Attention is ially drawn to hint No. 4. The 
devoted to letters, queries, and replies is meant for 
te general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
isements in them- 
selves, lead to replies which are. The * Six nny Sale 
Column“ offers a cheap means of obtaining suc informa- 
tion, and we trust our readers will avail themselves of it, 


piled a list, which We shall insert in this column at inter- 
vals, of those most frequently sent, and as the numbers 
are still in stock, new subscribers should consult the list 
before sending their questions, 

Batteries : Nos, 715, 718, 721, 724, 728, 781, TH, 741, 

Bellows camera - Nos. 475, 480, 594, 897, 

Bookbinding : Nos, 613, 627, 770. 

Cements : Nos. 377, 729. 

Coils, induction : Nos. 613, 620, 636, 610, 779, 797, 832, 885. 

Coils, medical: Jos. 844, 895. 

Copying processes Nos. 750, 753, 761, 7 

Electric bells Nos. 55, 558, 797. 

Electric machines Nos. 368, 350, 628, 759, S40, 846. 

Electro-magnets Nos. 756, 772, 783, S64, 872. 

Electro-plating : No. 833. 

Lacquers : Nos. 429, 475, 622, 866. 

Magneęto-electrie machine: Nos. 376, 5S9, 783, 820. 

Nic el-plating : No. 808, 811. 

Silver- lating : Nos. 830, 868, 869, 870, 871, 874, 

Varnishes: 321, 478, 619, 675, 691, 723, 775. 

The following are the initials, &c., of letters to hand up 
to Wednesday evening, Jan, 3, and unacknowledge 


A. Macwran.—J. H. Dopping.—w. C. Tughes,—Motters- 
head and Co.—Rey, Dr. Richards.— Halsey and Co.— 
Foster and Andrews,—C. Birchall:—Jabez Francis.— 
Moore and Brown.—G. Calver.—G_ A. Ames.—W, T, 
Hire =G. Toune,—F, A. Millar.—Capt, Lysag ht.— 
W. McCartan.—J K. Esdaile.— E. Smith.—L. New — 
A. F. Scott.— W. H. Hyde.—G. Binswanger and Co.— 
Rownson Drew and Co.—R, E. Harrild. G. Crowsley, 
—T, Fletcher,—p, Vallance.—C. P. Morgun.— E. Mel. 
Auish.—J. Wood. . Hagger.—J, Mabson,—Sampson 
Barnett.—R, Mills.— Leonard von Malein.—Rey, J, H. 
Cole.—E. R. Dale. Edu Boulay.— Capt. Keith Gordon. 
=Dr. 3: fF Robertson.— Rey. A. Willan.— R. Martyn. 
—L. Johnston. — F. Weatherhogg.— G. Weight.—E. E. 
Bruine.— G. P. Johnson.—Lestar.—Blickneus. Franz 
Smith. —G. Hullett,—Ouvrier — Young Pattern Maker, 
--An Anxious Enquirer. Nun uam non Parutus.— 
Darkey.—Screw.—8.—Farmer ohn Wuite.—Scotus. 
Paper Hanger,— Harry Grosvenor,—Rui ne Puis, Souza 
Je Suis.—L, IL. L.—Milverton,—J. H. Schucht.— War. 


A. B. C. (For one row, see - 126, No. 525. That has 
diagram of bellows too, ‘or 24 rows, see P. 433, last 
volume.) -E. JOHNSON, (For dulcimer, sce PP. 97, 168, 
Present volume.)—G, L. G. (It is a sign of aqueous 
vapour in the atmosphere, and is generally, we believe, 
followed by rain.)—J. JACKSON, (The best plan would 
be to apply to a few of the companies for estimates for 
lighting. ` To recommend one systern would be invi- 
dious. Cannot you manage to see for yourself some of 
the many installations thatare now working? 2. The wire 
is of too smalla gauge for the purpose, See the lectures 
by Prot. S. P. Thompson, commenced this week, )— 
GEORGE. (Under the circumstances, he would not reply ; 
but he has already recommended others to apply to the 
herbalists. )—X_ Y. Roscrra, (Do you mean the mixture 
of red-lead and Oil ?)—Grorce CANHAM. (Not how to 
make, but descriptions of how made, )— ELECTRIC. (See 
recent back numbers.) —Tox. (1. There is no rule. 
Several alloys melt at a lower temperature than tin— 
for instance, 8 bismuth, 5 lead, 3 tin, melts at 212 Fahr., 
but the mean of the melting points of the components 
would be over 500° Fahr. 2. Only by heat. It should 
be moulded on and vulcanised in 0sition, 3. They are 
moulded up of soft rubber and blown out. )—Astekorp. 
(Full particulars can be obtained of the Secretaries of 
the respective Societies. See P. 510, Vol. XII.) — 
E. W. F. (It is indiarubber dissolved in bisulphide of 
carbon or minera) naphtha. The solution is sold ready 
Prepared. )—PRoGress. (Apply to some of the large 
stationers, sending sample, Shall be pleased to have 
description of muchine.) — H. G. WILLIAMS, (A method 
Aus given so recently as Nov. 24, p. 281, Moleskins, and 
the question has been many times answered in back 
numbers, Corrosive sublimate is not needed. 2. Fill 
up With a muxture of copal varnish and vegetable black, 
or with Brunswick black or asphaltum dissolved in tur- 
bentine.) —E. G, T. (Yes, camphor does im rove it, 
ind you can add as much as the oil wil] dissolve; but 
What about expense ? It is adopted by those who use 
miucral oil for magic-lantern lamps. 2. It depends 
upon the nature of the film. Try soda solution, or a 
Weak acid liquor, i 3. Aniline, water, acetic acid, gly- 
cerine, sugar, anc m in va ing pro 0rtions. See 
P. 376, Vol. SERUM) Syne E 1 5 VARNISHING, 
(Answered so recently as p, 201, last volume.)— Ama- 


TRUR, (Gilding Picturemounts answered on pp. 271, 
291, last volume, )—CIVITAsS, (See p. 94, Vol. XXIII., 


Poor Newton fell into.“ of “childish and irrational 


and the indices.) J. C. Norwoop. (It is probable the 
patentee himself could not tell you the best proportions, 
The components are cemented together by means of 
resin or treacle, and subjected to great pressure. 2, 


Fraxx. (Write Mr. J. T. cha n. See advertise- 
ment on front page. )—GERALD EA (For thought- 
reading, see the in ices of Vol. XXXII. for the latest 
notes on the subject. )—Reaiwap HANNEN. (Have you 
tried loading the bottom end ?)—A. Nxwnknv. (Indian 
ink and a sable, or a pencil and ground glass. Seea 
discussion on lantern transparencies in Vols. AXX. 
and XXXI 2. Several recipes in back volumes. Solu. 
tion of nitrate of silver or ichloride of platinum, or 
quick the surface with strong nitric acid, and rub on a 
touch of Indian ink. See P. 409, No. 797.)—P. Hite 


pressed by hydraulic machinery.) X. Y. (See answer 
last week. The enema is most important. 

ONLY A LEARNER, (You can use oak, paper, or copa 
varnish. The best would depend on t e purpose the 
wood is to be applied to. Copal is hardest and best 
Wearing, but see that you get it good, )—Ametunx 
Painter. (Unless wanted in very large quantities, it is 
always cheapest to buy varnishes. Good oak varnish is 

e by dissolving clear pale resin in oil of turpentine, 
in the proportion of Alb. to the gallon. Gum anime 


A. 

icle. 2. Oil best for purpose, 3. The 
pag gives best resulta. 4. Yes.)—L. W. D. (It can 

e done. As deep as you like, and as close 4s you like, 
2. Not quite so well.) —Loxpox. (Made of a couple of 
eces of zinc bearing on ends only, with tape in 

etween and over them.) —II. P. Hitencoer. (All par- 
ticulars can be obtained of the secretary to the Insti- 
tute, 3, Copthall-buildings, E.C.)—B, B. (Answered 
to these initials on P. 369. Boil the tar to expel all 
water, and thin with ty tino. -A Poor ÅSTRONOMER. 
See pp. 595, t07, 621, Vol, XXXIV. )—J, W. . tA 
series of letters in Nos. 613, 616, 627, 636. There is an 
article on p. 377, Vol. XXX., which may suit, and 
many replies in back numbers. )—CAMERA. (See List 
of Back Numbers“ rinted ut head of this column first 
week in each month.) Or ALARMED, (If you had 
specified the nature of the « alarm ” required, we 
mighthave been able to refer you detinitely to a pagein 
a back number, You can have one to merely ring a bell 
or knock down a dozen tea-trays, or anything else that 
will make a noise. If a bell will do, sec p. 17, No. 885, 
and the indices of the last four or tive volumes. )—Mar_ 
VERN. (See the lectures by Prof. Thom m, commenced 
this week,)—A NeEnvous Patient, (One in No, 826 ; 
others in No. 783, No. 589, No. 376.) 


es 
a — te res 


Every Workman connected with the Building 


other would have oil added. The gum is fused, hot 
oil added, and then boiled until “stringy.” 

is thinned with turpentine. Ditferent makers have dif- 

ferent recipes. )—Jony R. STEWART, (We have not yet 

heard of any process of case-hardening iron by electri- 

city. The usual method is to pack the pieces of iron in 

an iron box, with parings of hoofs and leather, and ani- 


does not contain information on the subject.) A 
Coloun-Maxkk. (Zine sulphate is the white copperas 
of the oil-sho „and is made on the large scale by roast- 
j hide or blende until it 18 converted into 
sulphate by oxidation. The salt is then Washed out and 
purified by calcination, &c. There is a good deal of 
ìt about in laboratories where they use such batteries 
as employ zine and sul huric acid—e.g., Bunsen and 
Smee, )—T. . Cook. ( 8 showing the invention 

i i rom obtaining a patent; 
ut you had better be careful as to your confidants. 
e cannot advise with regard to the commercial de- 


= : = P Trades requiring a Situation should advertise in “THE BUILD- 
velopment of inventions.) —E. K . A good formula ING NEWS.“ published every FRIDAY, price Fourpence, 
for camphor liniment, for spruns, rheumatic Pains, &c., | at 31, Tavistuck-s eet, Covent-garden, London, W.C. 


1s: Camphor, 2h0z.; oil of lavender, 1 fl. dram. ; recti- 
tied spirit, 17 fl. oz. Dissolve the camphor in the above, 

P pela add 3 fl. oz. of stronger liquor of ammonia, 
king all together till well mixed. )—SovTH Devoy, 
(If the racts are as you state, you can demand a half- 
year’s notice terminating at the time at which your 
tenant took the house, or, failing that, the rent up to 
that time. )—Westwoop. Se solicitor had better be 
employed and, at once. Lani -holding law-makers have 
not made the path easier than possible for heirs-at-law of 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Architects and Builders, and has the largest circul; tion 
Presence: Journal in the kingdom. 

Every Workman Should insist on Song “THE BUILDING 
NEWS" every week at his Club or Coffee House. He will find 
more “ Lists of Tender for new work in it every week than in 
any similar paper, and can thus judge whero work is likely to be 

ad. He is also specially invited to make use of “ Interom- 

h 


to 
write to the Editor if he hag any suggestions to make, and 
advertise in the Paper when he wants work, 


The charge for Advertisements for Situations is One Shilling 
for Tweuty Words, and Sixpence for every Eight Words after. 


= 
TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE, 


bs. 6d. for Six Months and 11s. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 13s., or 
3 dols. 25¢. gold; to France or Belgium, 13s., or 16. 50v. ; to India 
via Brindisi), 155. 2d.; to New Zealand, the Ca de, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13s. 


The remittance Should be made by Post-offee order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rute of 
dd. cach to COVer extra Postage. 


in general use, If you will only look through the in- 
dices you will find references to these subjects in many 
Volumes.)—Mati-Srick. (There are several works of 
the kind, the titles of which can be obtained from most 
booksellers. We believe Lockwood and Co., Stationers’ 
Hall-court, ublish one; Brodie and Middleton, Long- 
acre, publiah another, You should procure catalogues.) 
— YEAST. (Probably the article on p. 461, No. 826, 
will giye you the information required. If not, there are 
many recipes in back volumes.) GLASS Eunossrk. (The 
acid referred to is hydrofluoric. The method of using 
it has been described many times, most recently on p. 
156, last volume.) ONE IN Distress, rer diseases 
üre so very troublesome and ditticult to ingnose, even 
by an experienced medical man, that it is impossible 
you can be helped except after personal examination. ) 
—Proxy, (1, “ Unhappiness ” js not a sufficient reason 
for divorce, Make the best of your wite—or induce her 
to make the best of you—much the more difficult matter 
we ote and live down un leasantness, 2. Yes, when 
once the decree is made absolute. 3. The law does not 
recognise ‘agreements to a divorce.” You will probably 
find the Queen's Proctor intervening on your behalf, 
and that unpleasantly if you contemplate any such 
method of uushackling yourself. 4. Most probably, 
5. In certain cases, and always ina case Of Judicial sepa- 
ration only.)—Srupiosus DESPERATURUS, (Probab 
diabetes, Consult a medical man.) — Hun. (Try the 
recipe given under “ Domestic Medical Hints” this 
Meek.) —KTornox. (The phenomenon Was noticed at 
the time; but it was tov transient tor any one to say 
certainly what it was. Most probably it was cloud.) — 
A. (You will have to make application to the Chief 
Controller of the Money Order Department, and, under 
certain regulations, will be allowed to see und borrow 
the original P.O.0.—at least, we Were some years ago, 
for Production in a court of justice.) G. M. am- 
mation is but a result or symptom of some disease. You 
had better consult a medical man personally, or take 
your wife to Dr, Edmunds at the Temperance Hospital.) 
—J. W. (Very likely to t injurious if you are taking 
the pills on your own responsibility, and without medi- 
cal advice.) W. H. (If the baukruptey or liquidation 
roceedings fail, the debtor stands in his old position ; 
ut a debtor who has made up his mind to swindle his 
creditors overcomes With the greatest ease all the ob- 
stacles you mention by creating a lot of sham creditors, 
who, ot course, outvote the real ones, The present 
condition of our bankruptcy laws, after all the tinker- 
ing they haye had in recent years, is about as bad as 
ever, and yet it would be a hard matter to make a per- 
fect bankrup law which, in a mercantile community 
like ours, should not crush credit or press very heavily 
on honest but unfortunate debtors, | G. B. TAYLOR, 
enever a correspondent who fancies himself born 
to set all creation right begins to talk of the errors 


250. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions Will commence with the number first 
issucd after the receipt of the Subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each Copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII. XXVIIL, XXX., XXXI., XXIL, 
XXXIII., and XXXIV., bound in cloth, 7s. each. 


(Vol. XXXV. now ready, price 78. 


All the other bound volumes are out of print. Subseriber 
would do well to order volumes ag on As possible after the con- 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 22 d. each, Post- free 
from the office (except index numbers, which are sd. each, or 


Indexes for each half-yearly volume up to Vol. X. (except Vola, 
L TEL IVF, and X.) inclusive, 20d. each. Post free 24d. each, 
Indexes to subsequent Vols., 3d. each, or post free, 33d. Cases for 
binding, Is. cd. cach, 


*. Subscribers are requested to order Cases and Vols, throuzh 
eir booksellers, and hot to send direct, The regulations of the 
Post Ottice Prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. 


Ed 
Thirty Words si 858 rae 328 ss T 3 4 3 
Every additional cight words. a 8 ies E E 
Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line, Paragraph Advertisements One Shilling 
r line. No front page or Paragraph advertisement inserted for 
pat than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. 
Twenty-four worde „ de yh Ga 
For every Succeeding Eight words oe 0 


AVERTISEMENTS in the SIXPENNYy SALE COLUMN, 


It must be borne in mind that no Displayed advertisements 
can appear in the“ Sixpenny Sale Column.“ “Aly advertisements 
muse be Prepaid; no reduc ion is made On repeated insertions ; 
imd in cases where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O.o. could be sent, and not 
Stampa, Stamps, however (preferably halfpenny stamps), muy 
be sent where it is Inconvenient to obtain P. O. Os. 


scientists,” and the rest of it, we know some more than The address is included as part of the advertisement, and charged 
usually ontmigeous nonsense is coming, and the letter | for- 
more speedily than usual finds its Way to the w.p.b. 
Truth and its Seekers are ever modest.)—Orroy, (The 
puggestion has been made before, and one attempt was 
made to carry it into execution, and actually to manu- 
facture high-class appliances at a cheap rate for mem- 
ers. Such efforts could only be generally advan- 
tagoous, we are of opinion, when maile in connection 
With a strong local society—such as that at Liverpool.) 


Advertisements must reach the office by 1 p.m. on Wednesday 
to insure insertion in tho following Friday's number. 


Holloway’s Pills should be taken occasionally in 
moderate doses during the Winter season, When the stomach, 
liver, and lungs are hourly liable to derangement. Holloway's 
medicine prevents acrid and undigret a Matters from acting pre- 
judicially Ou the system, and is therefore highly sex Viccable when 
inpure foggy atmospheres are prevalent, 
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Jax. 5, 1883. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
quested te observe that the last number af the term for which 
their subscription is paid will be forwarded tu them in a ink 
Woisppe:. asan intimation that a fresh remittance is necessary, if 
it is desired to continue the Subscription. 


Throat Irritation.—foreness and Dryness, Tick- 
Jing und IItitatien, inducing cough and affecting the voice. For 
teese symptomė use Eppes Glycerine Jujubes. In contact with 
Sle glande ut the moment Chey are excited by the act of sucking, 
the Glycerine to these ur TU confections becetaes actively heal- 
ang. Sold oniy in boxes, rd. tins, Is. Bd., Labelled taws Eres 
and Co. Homeopathie Chemists, Landon. A letter received -— 
Gentlemen. - It may, perhaps, interest you to Know that, after 
anextended trial, I haye found your Glycerine Jujubes of con- 
es le bem ft with or without wedisi treatment; in almost all 
1 mns of throat discase, They seften and clear the valee.— Yours 
faithfully, GOAοH Heul. M.D., Senior Physician to the Muni- 
Gpal Throat and Ear Inrmary.“ 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3a. for the first 24 words, 
and 3d. for every succeeding 8 wurda. 


— — 


Wanted, Tricycle. Will give gin. back gear ft. 
Pench I. the, with treacle, all from V steel; what vfer — Bude 
Wucen-street, Colchester. 


Glass Cylinders for Flectrical Machines, One 
enn. one large. Hoth titted with cups, alsa supports, What 
otter in exchange 2—Addreas, 125, Coltmau- stete t, Hull. 


Piano ‘cottage’, walnut and gold, iron-plated. 7 
cataves, nearly new, N guineas, What iu change 1—13, Ann- 
iet, Lintun-stroet, New Nourth-2oad. 


Gas-Engine wanted (a small): exchange. State 
Daria nume aud particulars to J. C. Conn, 2, Wilkic's-lane, 
unde. 


First 8 numbers “ Old and New 7 ondon ” (two 
shilling partaj, black wutocepyist. Wanted, Walking Stick Air- 
gun —* MIILVT AS. 25, Khirlock- rond, N.W. 


Telescope Folding Tripod Stand, 5ft. long, Dul- 
cimer, splendid instrument, four strings to a note. . les ape, 
un. e with 2 cyepieces—LVour particulars, Joun 
hiwakps, 17, Cobdin-strect Preston. 


Beads.—About 30lb. of mixed beads, principally 
black. What offers :— W. Sir, 76, Lower Pord-street, Coventry, 


A folding Photographic Camera for 10in. by sin. 
Plate, with double motion front, Sin. and Min. focus, beautifully 
bubel and complete. In exchange for good small microscope 
aad Objects. cdas Possess, 6, Kast London-strect, Edinburg i. 


Wanted, a lurge size Berri Printing Press. A good 
watch, litho prora, lides, Lantern, &c., offered in eachange.— 
Address g, Ebenezer-street, Cardigan. 


“ English Mechanic,” Vol. I., neat balf-roan 
binding. good condition — Exchange for Bunsen battery or etec- 
trical upbatatus.— J. uso, öl, Vevoushire- street, Lisson- grove. 


Telescope. 3? achromatic, cletr aperture, O.G., tube, 
table, aud rough tripod stands, partly ft up. For watch, tricvele, 
N Offers. — lt. H. M, 5, Wellington Bridge street, 

er ds. 


Spanish Guitar (six strings’, in good conlition, 


worth Ie. Exchange for chiurionet, any hey. Cash to loot if 
uecessary.— Hekate Srannore, Springfield, Guiseley, Leeds. 


Good exchange offered for Binding 32 volumes 
III strong and plain.—Particulars on application to F., 1, 
Kent Villas, York-road, New Harnet. 


Exhibition. 1851,” in two vols., nicely bound, in 
excellent condition, beautiful plates, coat da. What offers 2—H. 
Prit nann, 22, Coventry-road, Hinckley, Leiecstershire. 


Small two-mnnual and pedal Organ, unfinished : take 
p a ¢achange, small lathe.—F. HeAruklixs, Lituemore, near 
Oxford. 


Small Bicycle Wheel, steel cones and pin, equal to 
MeT A best offer in new fles.—C. ALLIN, 29, Mil- lune, War- 
lipgton. 


Wanted, 44 Slide- Beet, or self-centring Chuck; 


exchange drilling machine.—F. Usvrawoon, Beverley. 


Smith's A wedge Block, large Drill Post with Brace. 
Lathe Flywheel, about 2ft 6in., 4 grooves, in good order sany thing 
uscful.—A. G., Milton Cottage, Lesbourue-road, Reigate. 


Lathe Standards, 25in. 4-speed turned wheel, 
Wd hole, treadle, complete, maker, Henfrey, engineer, Louden: 
exchange, approval.—W. Situ, Bilston- rou: d, Wolverhampton, 


Chest, fitted with aix drawers, lot of various tools, 
Vist, exchanes watch or offers.—D. 8, 8, Court Walsall-street, 
Wolverhampton. 


THE SIXPENNY SALE COLUMN. 


— 2 — 

Advertisements are inserted in this column at the rate of 
64. for the first 16 words, and 6d. for every succeeding 
8 words, 

———_+4e——_ 


For Sale. 


Electric Machines, Indicators, Bells, Batteries, 
Wires, Switches, Tenninals, Carbons, &c.—Kixo and Co., Riec- 
tricians, Hrietul. (List Twopence.) 


Fret Saws and Picrcing Saws. 2s. 2d. per gross. 
Is. Id. half gross, post free.— Address, J. Le Rican, Coventry, 


Birmingham Goods.—Jewellery, Watches, Cioca, 
Honvoniurns, Miscellaneuus Goods. Agenta wanted. Wholesale 
oe sted Ca alot ue pust free.—Address, Mexus Mar, Birming- 

ul, 


Dynamos, 5—500 light. Efficiency and delivery 
guarmntecda., Price Gum 4 IU. —-OrTEuXAAN N ros, 41, Old-street, 
Londen. 


Inventors requiring use of Dynamns and Steam- 
power 10 H.-P., apply tu Orrzumann Hs., Old-strect. 


Charming Smith American Organ. eleven 
a, Cust £24, price £16. Just new. — HIN IX, I. Lomburd- 
ert. 


Tricycles, Bicycles. — Sets of Wheel:, Parte. 
Pena Da ust.—W. Gwinnert und Co., Wednestield-rocd, Wolver- 
ampton, 


Fretwork.—For Catalogue of Machines, Tools, and 
Miniature Designs, send two stuppe.—Harvan MRAOO., Bettie. 


Old Scientific Instruments, broken Model 
Encines, Ac. Vor Repairing, Relacquering, Kronsing, &. Sec 
advertisment of H. F. Lovacwove, Optician, Migh-street, Slough. 


Christmas Presents.—Twenty shillings’ worth 
dest music (surplus stock, Songs, Iles, Dances, post fice, 
As. Al.— WII I. u LILA. 


Christmas Presents. — (0. worth of best Music 
post frec, . — WILLI IAxX Lea, Church: street, Liverpool. 


Christmas Presents. Harmonium, 5 octaves, 
Italian walnut, £4 10s., usual price, £6.—Wittiax Lea 


Christmas Presents.—Harmonium, _ 
Italian walnut, £7, usual price, 410—Witcias 
street, Liverpool. 


Christmas Presents.—Musical Box, beat quality, 
8 popular airs. Perfectly new, ouly 70s. —Wittiam Lea. 


Christmas Presents.— Musical Box, best quality, 
IZ airs, tUs., worth £6.—Wictiam Lea, Chuich-street, Liverpool. 


Violin Strin 
bility und tone, 3 ts 


7 stops, 
a, Church- 


„ren! Italian, unequalled for dura- 
„ 13 staumps.—AL) Hoss Cans, Newbury. 


Colline-Mezin Violin. The finest new violin made. 


Descriptive list post free. —ALrnON “I Cany, Importer, Newbury. 


American Organs, by Comieh and Coy. Pipe 
Vike tone, und reasonable price.—sele ugent, ALrHuasE Carr, 
Newbury. 


Brass Band Instruments. Drums. Flutes, 
Violins, &e.—Arruossx Cany, Musical Instrument Manufacturer, 
Newbury, Berks. List sixpence. 


Injectors, tand 2 H.-P. Certain in action, easily 


fixed, 15s., free —E. Powerit, Ent iner, Tuntaidge. 


Dynamo Machine for six incandescent lights’ 
Incandescent lampe, batteries, wire, terminals, List one stamp. 
—Paraicnx uud Son, 529, King's-road, Chelsea, London, b. W. 


Lathes end Chucks. Don't buy any until you 


apply to me. — vun Mipuceton, 16, Hope-street, Glasgow. 


Magnesium Powder. White lightning flashes. 
Packets, 4d. nnd 7d. post frec.— Louie Row LAN, , South Joun- 
street, Liverpool. 


Magnesium Ribbon. Burns like electric light, 
fe per 9175 post free. - Loc is RoWIANSD, 50, South John- street, 
verpool. 


Lathes.—Fret Sa ws. A stock of our tools are kept 
in London, Glasgow, Hull, Liverpool, Manchester, Southampton, 
Peuzance, Truro, and other large towns —Burtansia Cre, 
Engineers, Luhe Makers to the Hritish Government, Colchester, 
England. Lathes and tools made to drawing. 


Photographs.— English Views; extraordinary value; 


7 by 4 size ; Sd. each. — Fix ay, 135, Renfrew-strect, Glu-gow. 


“Fawcett on Free Trade.” All should read this 
k; 38. 6d. post free.— Address, ICT,“ 182, Trongate, Glasgow. 


Gelatine for tracing Magic Lantern Slides 3} in size, 


43d. per doz.—“ PHOTO, loz, Tron gate, Glasgow 


50in. Bicycle, nearly new, 55e. Yin. Condenser, 
Mugic Lantern, double wick lamp, with travelling box, 15 slides, 
Ws. Gin. by din. Sliding Body Camera und Lancaster's Landscape 
Tana, 2 slides, tripod stand, 308, 1 Cabinet Burnisher, uew, 200.— 
Davin Girrixs, Junior, Bonnybridze, Stulingshin, N.B. 


Christy 90-egg Incubator, price £2. No further use 
for it; the owner deccuscd.—Apply tu zu. Dundec-atiect, Oldham. 


Turned wrought-iron Pulleys, not polished on a 
grindstone like thosc generally suld. Cheap, strong, true.—J. 
Hausnaw and Sons, Batl y. 


Friction Pulleys dispense with fast and loose 
pulleys sone answers fur both. Invaluable for ropes aud delta. 
Nustrated circular frec.—Bausuaw and Sune, Batley. 


Albo-Carbon Generators, from 6s. 6d. Clearing 
out atuock.—J. F. Yovxu, Llanelly. 


Plate Flectrical Machine, 18in., in case, quite 
perfect, two pounds.—d. F. Yousa, Lianclly. 


Knitting Machines, latest patterns; clearing out 
at reduced prices.—J. F. Ver, Liancly. 


Polariscope a Penombres, suitable for sugar 
estimation, and Duboscq Coloriuneter for testing animeul charceal, 


both in guod order.—J. Firtcmuan, Gilford House, Sandymount, 
Dublin. 


Type Writer (Remington) for eale, in splendid 


crder.—Apply, WIIII XX WII ITI IT, 59, Castle street, Dundee. 


Concertina, powerful tone, 30-keyed Anglo, steel 
notes, containing all the recent improvements. New, In lock 
casc, £2 ös., worth double.—J. 8. Suc suey, Confectioner, Welling- 
ton, Somerset. 


10,000 Artistic Photographs. Popular celebrities, 
Actresses, Celebrated Paintings, Antique snd Modern Sculpture, 
Inssic Studies for Artists, Ke. Unrivalled collection. Packets 
are sent for selection, port free. —Catalogue and specimens, 6d. 
—T. Wittrame and Co., Photographic Publishers (I' 12), Bridg- 
north. Agents wanted. 


A Mode of Hot Bathing. Inexpensive, easily 
practised. Preventing colds, rheumatism, Kc. Pumphlet poet 
Bee stamps. — LAN CAM D and Co., 52, Mountpleasant-square, 

u 


“Locomotive Engineering and the Me- 
canis OT Raiways” (Colburn), perfect. Highest offer. W. 
B. Pacer, 2, Norfolk -terrace, Bournemouth. 


Microscopic Objects.—Palates of Mollusca. Tube 
containing 13 assorted, ls fu. W. Wuite, 7, Waiden-place, 
Nottingham. 


Microscopic Objects.—12 packets stained botanical 
oe Is. Id., post Mee—W. Waitt, 7, Wurden-place, Not- 
ngham. 


Microscopic Objects. — Diatomacer, American 
deposits, 3 slides, best mounts, à.— W. Waits, 7, Warden place, 
Nottingham. 


Watch Chronograph, stop centre seconds, heavy 
aaa £2, or exchange.—b, ë, Station-roud, Clapham 
unction. 


Patent Oxygen Apparatus (no gas-bags required). 
Fan for small washing machine. — J. FAN (Cle, Rochford, 
“SSCA. 


Skates, Skates. — Auction purchase, American 
make. Canadian Club Skates, t, 8,9,91, price 56. 6d. pair. List 
price 6u. (superior ty acme), Acme Club Skates, special value, 
all sizes, 58. pair.— W. Corret, 125, Park-lunc, Liverpool. 


Quarter-horse Steam Engine and 


boiler, with all fittings, £7 los. Cost double.—G, 
Spencer-street, Goswell-road, Clerkenwell. 


1 Gray.” 2, Poole-road, Well-street, Hackney, does 
rts of Cl 


all so ock repairs. 


Gray will do any description of small fitting and 
turning. Reply stamp. 


Electrio Bell Wire.—60 yards doubl 
on 2s. 6d.—Evectamiax, H, Deau- street, 
ndon. 


A Wonderful .—Open Diapason, metal to 
tenor C, good wale , sousdbonrd, ' slides, ruller bourd, £7.—Ja nks 
GLrexyisLD Huns, Aston, Nantwich. 


s copper 
 HITEXOUek, 8, 


Insulated 
xford strect, 


Sin. Centrifugal £ ump and Foot Valve, with 4 yard 
of zum. piping, equal to new, £7 los.— HAZ EH Bros, Settic, Yorks. 


Vertical Boiler, 5ft. by 2ft. Gin, with Herizontal 
Engine consbined, 3zin. cylinder, only worked s Tt. Price 
420.— Hen, T Dior, Settle. 


Complete set of Soldering Tools and Instructions, 
9 


free for 15 stumpd.— Ifen. LI Mave, Sette. 


Joiner's Saw, webs 12in. and liin., 4d. per inch, free. 
IIA. L Buous., Settle. 


One-yard nickel-plated Spring Measure, splendidly 


finished, free fur 9 tunpa.— III. LA III. , Settle 


Model Locomotive, lin. scale, Great Northern Sit. 
Express, half finished, 4. — II. Waar, Church-street, Wiute- 
haven. 

Good Club “ Fit- up.“ 7 cloths, wings, gastittings, 


and prowenium, £25.—Giuckp HAN LTI, F. A. D. , Fomingbiicge. 
liunts. 


J athe Castings, and partly fitted lathe-work, also 
finished parts and lathes complete, cheap. I' Lancet, Pellatt-souad, 
Dulwich. 


Sin. centre geur Lathe for foot, 9ft. bed and slide- 


rest. Also planing macine, cheup—Vacece Fellintt-scad. 
Dulwich. 


Well made B. neh, with din. leg vice; takes to pieces: 
suit amateur, 4I.— M, 105, Venice-strect, Liverpool. 


Electric Clocks, Pendulums, Signals, Electric 


Chimes. Can be oasis fixed to any clock. Materials fur amate uss. 
=d. Couren, 26, Lichneld- rund, Aston, Birmingham. 


Microscopic Objects, prepared for mounting, 15 
specimens, (some mirve,, pest free 13 stumps. Al requisites for 
muunting.—M vsen, , luak-poud, Clapham, London, S. W. 


A new Autophones, 22 reeds, with music. Anyone 
can play it without the knowledge of muse. .). Crane, 111. 
Eust Reach, Taunton. 


Two-cell Bunsen Battery for sale, in wood tray, com- 
plete. Only once used, What offers ?—A. Rose, d, High: sect. 
Stoke Newington, Loudon. 


Miuerals.— IIundred separately named varicties, in- 
cluding emeruld, opal, sapphire, ruby, los. Apply for list. Llew 
pipe spécimens, separately named pant free, 290, 68.; 100, te 
Cuoicecrunk, 42, Tachbrook -strect, Pim ico, Londun. 


Leclanche Battery, clamps, &c , 3s. Gd. ; 1 quart, 
containing cell, Is. catra, carriage paid.—Addivss T. BILELE, uw, 
Hunter's-lane, Birmingham, 


Transfer Gold Leaf, the best leaf-gold. prepared 
for writers and decorators. Sample book poet free ls. 0d.— Hin. 
Gold beater, Stuke Newington-ruad, London. 


For Sale. Chamber Organ. 8 stops, full set ot 
pedals —C. Suzrrany, Rotherwoud, Oakhill- round. Putu y. 


For Sale, ** English Mechanic,” 31 volumes, 27 
bound, 4 unbound.—C. Sarrragy, Kutherwood, Oakhill-read. 
Putney. 


A marvellously simple but astounding 

cn eN Ie for lw is our Ensc tao Dainawie L. SINE, izin. armature, 
capable of developing 10,000 to 2u.vuu foot - Iba. power. We shall 
supply Castings and Working Drawings, so that any amateur, nu 
matter how inexperienced, will be enabled to dt same up. Pai- 
ticuluts, with Lithograph, will be sent on receipt of six stamps. 
Intending purchascrs will please give thelr mimes in curly, a 
large number being already spoken for.—A. Dorainetun, AC- 
cringtun, 


2in. Horizontal Gas Engine Castings, only 14s. 
Working dstwings and instructions, Js Lithograph, 3 stamps — 
X. Donn NCToN, Aceriugion. 


Half horso-power Horizontal Engine Castings. 
only 128. Ml. Upwards of 1,0uu old last year. Design. — X. Dun- 
u SCG TON, Accrington. 


Screw Propellor Castings for Steam Launches. 
State size of buut.—A. Donn HN CNN, Accrington. 


Launch Engine Castings and Forgings, part 


finished if require Desigu.—A. Duonninetos, Accrington, 


The Amateur's Drilling Machine Castings, 
I. M. | Vorgings, 38. Working drawing, Setamps.—A. DenAISC TX 
Accrington. 


Three-jaw Chuck Castings, 3s. per set. Forgings, 


ls. 2d ; working drawing, 6 stamps.—A. Donnington, Aceringtun. 


Eplendid Model Locomotive Engine Castings, 30s. 
Lithograph, stamps. -A. Don uIN CTM, Accrington. 


Bend 5 stamps for a Working Drawing of a Mode) 
Horizont Engine, lin. by Au. cylinder.—A. Don RIsdTCx, Ac 
criugton. 


Combined Governor and Stop-Valve Castings for 4 
horsc- power Engine, 58. Working drawing, 6 stamps.—A. Dor- 
ainetua, Accrington. 


The above Castings are of the best and softest ob 
metal. Enclose stamp for lists, testimonials, designs, &c., to A 
Duwuinoton, Imperial Chambers, Accrington. 


Cheap Rubber Stamps. Your name, 10d. ; address, 
Is. 6d.—W riour, Rubber Stamp Manufactuitr, H, Pur kstone 
roud, Peckham, London. 


- Electro-Motor, well finished, and with driving 
pulley, üs., post free. Larger sizos to order.—J. SUTCLIFFE. 


Electric Boat, screw propeller, with bichromate 
battery, completo, l2». td. —J. Strenz, 3, Codar- struct, Hulme, 
Manchester. 


Stocks and Dies, new—}, 1, jin, 7s. Gd. List free. 
—P., 151, Lord-strect, Wolverhampton. 


Boxwood Reels for Electro-Magnets, J. §, J inch bore 
1}, 14. 12 cach, postage extru.—Exvecraic, 6, Pomouna-pluce, Ful- 
hnn, B. W 


Filk<overed Wire, 24, 26, 4s. 9d., 5s. per lb. Other 


sixes cqually low. Postage extra.—Ecxcraic. 


Bicycles, Tricycles, Fittings. List free. Cheapest 
house for best make, Klacksmith's Tuvols.—Parres, “© Onwanl * 
Works, Wolverbhumpton. 


Holly Trendle Fretwork Machine. never used 
with saws, pattern, &., 13s. 6d.. E. Tu EDA. v. ove below. 


Circular Feed Sewing Machine for Bootmnkers’ 


cost £12. Good order. Cash, —E. Tux. Sce below. 


Aerial Suspension for Magician, complete, cost 
1058. Price 638.— E. Tu ron (Lu. See below. 


Pair Triple-wick Lanterns, 4in. condensers, pecia) 
achromatic nts. Cost 2s. Price 46.— E. Tu TouALDp. Bee below. 


Lady's 9e. Horizontal Gold Watch. almost new, good 


onier. Cash 260.—E. T OSATLb, II, South-street, Green wich. 


Sprengel Air Pump, £3 108. Tuit's ditto, 398. Pair 
large Turolag Forks, £3. 2iin Plate Machine, . Mono herd. 
L». I'rism Bottles, &c —Rev. Heapawtea, Ascheni Schoul, 
Bournemouth. 


Engine Cylinder, 4?in. bore, 10in. stroke, slide- 
1 8 piston, Kc. duished. Price £1.—17, Wakeneld-suect, War- 
us ton. 
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HOME CHIPS. VI. 
Railings and Fencing.* 


0 of the best railings (at the price) 
ismade of sawn fir and larch. If it 
was not introduced in the railway mania 
days, it has at uny rate been very exten- 
sively used since that time. No equally 
stiff fence is so quickly made. The larch 
poles are sawn to form posts of their thick 
ends, and rails of the thinner portions, and 
the heavicr posts are mortised, while the 
lighter ones, also sawn lengthwise, are used 
as supports midway between the larger 
ones. All are alike roughly pointed with 
the axe, and driven into the ground as piles, 
with a heavy wooden bitel (an essential 
tool for work of this kind), and I muy re- 
wark here that a bitel of apple-tree is 
accounted specially durable. The length 
and size of the posts depend, of course, on 
the character of the fence, whether light or 
heavy; but the main posts may be, as a 
rule, 10ft. or 12ft. apart. They should be 
driven into the ground 2ft., and the inter- 
mediate ones 18in., but something depends 
on the kind of soil, and whether it has been 
previously disturbed. Figs. 9, 10, and 11 


will illustrate sufficiently the above details, 
the first being the mortised posts, Fig. 10 
the intermediate, and Fig. 11 the rails. 
The complete fence is shown in Fig. 
12. The mortises are cut out rapidly 
with a stout gouge, Fig. 13, called 
a socket- handled gouge, the chisel 
being of similar make. This is the best 
form for all rough and heavy work. Of 
course, an auger can be also used; but most 
men used to the work will do it as rapidly 
without, or nearly so. The rails are flat- 
tened and sloped by the axe at cach end to 
entcr the mortises, one on the top of the 
other, like two pieces cut for splicing; and 
the small end of one always goes in with 
the large end of the next. Having all 
ready, the first work is to set a line along 
the ground as a guide; then the first stout 
post is set up against it and driven, taking 
care to keep it upright and the sawn face 
at right angles to the line, so that the rails 
may stand square and true. A rail is then 
picked up, and one end placed in the mortise, 
while the next large post is set up at the 
right distance measured by this rail; and 
this is done each time, as the rails are not 
always of precise length. Two people ought 
to work together at setting u the fence, 
but it can te done by one. The three or 
four rails are now placed in their places in 
the fixed post, and also in the one that is to 
be set up; and the latter is then driven till 
the rails appear horizontal. Three more 
are now placed, and the third post driven ; 


This article should have a 
that on p. 307, and before the last on p. 349. The num- 
bering of the cuts will show the proper order. 
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in continuation of 


and so on till the whole are sct up. made the size of the rails, which are, at 


The light intermediate posts require no mor- 
tases. They are simply placed with their 
flat sawn sides against the rails, and driven 
as deep as necessary, and they are then 
nailed to the rails. There is no need to pin 
or nail the rails in the mortises, as they can- 
not get away. Wherever fir and larch grow 
extensively, as in Dorset and Hampshire, 
and the southern counties generally, or the 
Scotch firs can be procured, no fence is 
cheaper than this one; and so serviceable is 
it, that it might pay in cases where fir is not 
indigenous, but has to be brought from 
some distance by railway. With this ques- 
tion, however, I have not to deal. I wish I 
could tell my readers how to make hurdles 
of split stuff, which are so useful as a tem- 
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porary fence; but I cannot that is to say, 
I cannot give them the grand secret of 
splitting the material, although I have seen 
it done hundreds of times. The tools are 
simple, but the knack of getting the cut to 
run straight and out of winding, is only ac- 
quired by practice, and of this I have had 
none. However, it is hardly an operation 
of carpentry, though it is one of Home 
Chips; and asI cannot give practical in- 
struction, I shall pass it by. Hurdles of 
sawn stuff can be made after the pattern of 
the continuous fencing last described. Two 
mortised uprights, pointed to go into the 
ground, with an intermediate plain one 
nailed on, makes a sufficient] useful hurdle, 
but is improved by diagonal struts of half- 
inch flat stuff, nailed on to meet at the 
centre-post, as shown by the dotted lines in 
Fig. 12. The rails, however, would be 
made to fit the mortises, and nailed or 
pinned through. This need not be described 
in fuller detail, after what has already 
been explained. The tenons, however, are 
not in such a case cut at all. The mortise is 


most, very slightly sloped off to enter and 
make a tight fit. 

I will now proceed with building opera- 
tions, commencing with a summerhouse, 
which, if now commenced, will be all ready 
for occupation by the time the trees are 
again clad in their summer robes. The 
pian shall be octagon—the material fir, if it 
can be had, and, if not, the design can be 
carried out with such material as may be 
available. If a plan of such building is 
drawn—I have made one here to hin. scale, 
founded on a circle representing a diameter 
of 8ft.—it will be found that the interior 
angles are 135°, and it is here the posts have 
to stand, to which the boards are to be 
nailed. But we shall not readily procure 
the posts sawn to this angle. If so sawn, 
they would, of course, fit in quite neatly, 
like Fig. 17. We can, as a rule, only get a 
round post, or a half- round; or, if on 
sawn, a quartered one, and in none shall we 
obtain the desired angle. 

We must try, nevertheless, to meet the 
difficulty. We can set up a 1 85 of half- 
round posts in each corner, Fig. 15, and 
obtain two flat surfaces at the angle re- 
quired, only it needs great care in setting 
them up to face truly; or we can put one 
with the round side outwards, or use a round 
post like Fig. 16 or Fig. 18, trimming it 
with hand-axe, if at any place the boards 
do not lie close, as will be the case if there 
are knots or excrescences; otherwise, the 
bark may be left on to show on the inside 
of the house. The boards will find a bearing 
on the round posts at a short distance from 
the angle where they meet; and at this 
point the nails will be driven, two nails to 
each board. Figs. 19, 20, 21 show on a 
larger scale the meeting of the ends of the 
boards. In the two first, an exact -bevel is 
necessary to each. ‘In the last, they are 
sawn off square, and then one long strip of 
triangular section is fitted into the angle 
afterwards. The last is, I think, on the 
whole the easiest, because it is a matter of 

laning only with the grain; and when 
TN it has a very neat appearance, as all 
the sawn ends are quite hidden. But I have 
not yet stated how to set out the plan of the 
house. 

We first need a circle 8ft. across (or less 
or more at pleasure), marked on the ground. 
Drive a short stick into the spot which 
is to be the centre, and loop a bit 
of string over it; and at the distance 
required (4ft. in this case), attach another 
pointed stick or bit of iron rod that will 
mark, or hold a pointed lump of chalk and 
the string. Here are our compasses with 
which we can proceed to make the required 
circle. Next drive in, at any point in this 
circle, a short peg. Have a supply of a 
dozen pegs, and attaching one end of a 
string to the first driven, stretch it 
across exactly through the centre to the 
opposite side, and where it touches the 
circle drive in another peg. This is 
one diameter. Leave a string from peg 
to peg, and across it, at exactly nght 
angles, stretch another, and drive twe more 

gs. You now have accurately marked the 

our corners of a square. Stretch a cord 
between any two adjacent pegs, find the 
middle of it, drive a pin, and carry a’cord 
from it across through the centre to the 
opposite side, and drive a pin there. Take 
up the first pin and put it back te the circle 
on this diameter (it was stuck in upon the 
side of the square because it was necessary 
to divide this in half; but now we have got 
the line we need, we can move it back). 
Repeat the same with the other remaining 
part of the square and circle, and we have 
a peg at each angle of the octagon. Pro- 
bably this reads ‘‘ complicated,” but I will 
repeat the process by help of the Fig. 14, 
which will clear it 8 Begin by a 
peg at A, from which describe the circle; 
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5 at B, and stretch cord past A to 
C. ave this cord and stretch another 
from centre A to D, exactly at right angles 
to the first cord, and peg at D. Carry the 
cord from D through 4 to E, getting the 
second diameter at right angles to the first, 
and peg at E. You now have the four 
corners of a square with peg at each, and 
you want to find points intermediate be- 
tween them, but on the circle. Now stretch 
line (say) from B to C, bisect at F, and pro 
tem. drive peg from which to carry string 
55 A to G, where drive peg, and from the 

tter work back again past A to H, and 
pull up the peg at I and put itat H. Do 
the same on the other part of the circle, and 
the octagon will be truly set out. All this 
can be very quickly done, though it needs 
many words to describe. You can, of 
course, if preferred, after you have got one 
line of the octagon correct, cut a bit of lath 
to the length of it, and use it to set out the 
rest. But as you have the string and pegs 
which are necessary to begin the work, it is 
quite as easy and quick a process to go right 
on to the end. The open part that will be 
left as an entrance may take up one or two 
divisions of the octagon. The whole 
from Kto H can be left, or only from C 
to H (or any other). Take care to leave the 
warm side open, south or west, or S. W., and 
if you live im an exposed place, I should 
have but one section open. In any 
case, the eight posts are to be fixed, 
for the reason that they will be all needed 
to support the roof of the building. Before 
procos me with details of construction, I 

ave thought it well to add a ground-plan 
of a six-sided summer-house, Fig. 194, 
which will, of course, need fewer posts, and 
may be more suitable in some places. Here 
the angles at which the boards meet will bo 
120°, but the round posts will answer. Fig. 
20A shows how these posts may be cut, pro- 
vided a saw-mill is near, or that the sawyers 
can be made to understand exactly what is 
required. 

The post is first sawn lengthwise in halves, 
and then a cut is taken as at a, which takes 
off one-third. This would probably be easily 
managed if explained, and it will make a far 
neater job, and one easier to work. Failing 
this, of course it will be necessary to adopt 
the plan already described ; and this will be 
the case, in all probability, more often than 
the other. To set out a hexagon is quite as 
easy as to set out an octagon. Mark a circle 
as before; put a pog ata as a centre, and 
taking a length or distance to the centre of 
the main circle, and looping the marking- 
peg to the string at the place, sweep an arc 
from J to B, and stick pegs at both. Loop 
the string in succession over B, C, D, and 
where the marking-point cuts tho circle put 
in pegs, and your hexagon is done; or 
measure from A to centre, H, and cut a 
stick of that length, and, setting out at peg 
A, measure the chords to B, C, D, &c., as 
the stick will be the length of each side of 
the required figure. J 

L. 


EXPLOSIVE DUSTS. 


. it is now fully recognised 
that the dry dusts of organic sub- 
stances when disseminated in the air form 
explosive mixtures, awaiting only the proper 
temperature and the firing spark to start 
them in their destructive work, the actual 
cause of explosions in flour-mills is still 
much of a mystery, and a subject of dispute 
amongst millers, and also amongst fire- 
insurance companies. Experiments have 
proved conclusively that shot-firing’’ in 
coal-mines is a very dangerous proceeding, 
even in those tree from explosive gases, un- 
less special precautions are taken to “ lay 
the dust” by means of water. In some 
conditions, too, it is possible that an explo- 
sion may be started by a flame surrounded 
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by an atmosphere laden with particles of 
very fine and dry coal; for it is obvious 
that particles coming into contact with a 
flame will be ignited, and may communicate 
the requisite temperature to a sufficient 
volume of the atmosphere to produce a 
flash, and that again may sae A other 
sinall explosions through the workings of a 
mine until possibly reaching some spot 
where the conditions are suitable, a general 
explosion follows with the usual results. 
That it is possible to fire fine coal in this 
manner has been demonstrated many times 
in the laboratory, and there is much reason 
to believe that many colliery disasters have 
been brought about by the incautious firin 
of a shot which has either communica 
flame direct to the coal-laden air in its 
vicinity, or by concussion has driven flame 
out through the lamp-gauze, and so started 
an explosion or fire in some more or less 
distant working. The causes of explosions 
in flour-mills are not easily discovered, for 
although the dust is there ready to take fire, 
it is not quite clear whence the spark 
arises that is the starting cause of 
the explosion. In all probability the spark 
is created by some portion of the machinery 
—possibly a nail, or some other foreign sub- 
stance, getting into the smutter, where the 
intense friction causes, perhaps, a shower of 
sparks, which ignite the dust and communi- 
cate the flame until some portion of the 
mill is reached in which the atmosphere is 
in such a condition, from the presence of 
fine dust, that an explosion is the result, 
with the wreck of the mill. Instances of 
such catastrophes are not unknown in this 
country; but in the United States they occur 
so frequently that many of the fire-insur- 
ance companies would as soon think of in- 
suring a gunpowder factory as a flour-mill, 
and not a few of those which do undertake 
the risk seek to evade their duties on the plea 
that an explosion is not a fire. It is im- 
portant, therefore, to put the question on a 
scientific basis, and to show that explosions 
caused by dust are really as much fire-risks 
as the effects of an explosion of coal-gas. 
As the question is a very pressing one in 
America, the Millers’ Associations have taken 
it up, and a very pertinent lecture was re- 
cently delivered by Professor Tobin, of the 
Kentucky Polytechnic Society, before a 
meeting of Fire Underwriters held in 
Chicago. It appears that that gentlemun 
was invited by the Kentucky Millers’ Asso- 
ciation to ee them on the subject of 
‘* Flour Explosions,’ and having once 
entered into the question he was enticed to 
go further, and accordingly prosecuted his 
researches until he was able to formulate 
hypotheses based upon experiments, and to 
offer advice to those having charge of mills. 
Starch forms the bulk of ordinary flour, and 
also of flour-mill dust, but in the new pro- 
cesses of grinding wheat the miller first 
cleans the grain by brushing or agitation, 
and secondly passes it through rollers which 
open out the creasc, and enable him to 
get rid of the germ and the incidental 
impurities left from the brushing. In 
that operation a small quantity of 
tlour is made which is blown with the 
impurities into the dust-room. Practically 
the dust from the wheat and that obtained 
from the crushed kernels, are almost iden- 
tical in physical properties; but the wheat- 
dust is more inflammable than the starch or 
flour-dust. Starch itself is combustible, 
and in its normal state contains about 18 per 
cent. of water; but if it is thrown in the 
shape of flour on to a fierce fire, it will re- 
tard the combustion of the coal by exclud- 
ing oxygen, unless it is scattered so thinly 
that it is intimately mixed with air. Most 
peop are familiar with the use of lycopo- 
ium ‘in producing the stage lightning.” 
That substance is the highly-inflammable 
powder found in the spore-cases of Lyco- 
podium clavatum and L. Selago, commonly 
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called club-mosses. In bulk, a flamin 
torch may be plunged into it an 
extinguished; but if a little is blown 
across the flame of a candle or a gas-jet it 
flashes into combustion instantaneously. 
The spores of the Lycopodium are of an 
oily nature, which helps to render them 
especially suitable for the purpose; but, 
flour carefully dried (that is so as to expel 
the moisture without carbonising it) will 
answer, and, if thoroughly mixed with air, 
will explode violently—the violence being 
inversely as the proportion of moisture in 
the flour. The explosion here is not in the 
nature of gunpowder or nitro-glycerine 
explosions, but is due to the rapidity of 
combustion of the particles of flour or of 
Lycopodium, which, generating heat, ex- 
pands the surrounding air, the gases 
roduced by the combustion of the flour 
aoe carbonic acid and water vapour. Ex- 
plosions have also occurred at 5 
establishments where spouts are employe 
for conveying dust and fine particles of 
wood, shavings, &c., to a receptacle near the 
boiler furnace; but in nearly all cases the 
state of the atmosphere has been excep- 
tionally dry. To Mustrate the explosive 
properties of various dusts, Professor Tobin 
uses a hollow shaft about 7ft. in height, 
having a hopper at the top and a Bunsen 
burner at the bottom. A trigger at the top 
opens the hopper and allows the dust to 
descend in a fine shower, and as the sides of 
the shaft are perforated with many holes for 
the free ingressof air, the contentsof the shaft 
or tube are in a suitable condition for rapid 
combustion, which commences as soon as the 
dust reaches the gas-jet, and ends in a sort of 
explosion which blows the hopper off the 
shaft and ignites it. The moisture of - the 
air is well known to be much less in the 
United States than in Europe, and in certain 
conditions it becomes so low that to those 
unaccustomed to it, it is actually uncom- 
fortably dry. The humidity varies, too, 
with the time of day, as well as with the 
senson of the year, but in the hot months 
the air is driest about mid-day, or in the 
carly afternoon. If the external atmosphere 
is dry, it might be supposed that the air of 
a flour-mill would be drier still; but care- 
fully-conducted experiments made by Prof. 
Tobin last eee reveal the fact that in a 
well-appointed and substantially built flour- 
mill at Louisville, the air of the grinding 
and bolting-floors was found to be on 
several occasions actually more humid than 
the external air—a fact to be accounted for, 
he thinks, by evaporation of the natural 
moisture of the wheat in the course of 
crushing by the rollers, which are heated 
by the friction and resistance of their motion 
and the work performed. Flour, however, 
like other dusts, has a tendency to absorb 
moisture, and when it reaches the flour 
spout it is in a state to absorb it greedily; 
hence the air of dust spouts and flour-shafts 
shows a comparative absence of moisture. 
Even on a rainy day, with the external 
air showing a humidity of 87 per 
cent., the air of the dust-shaft had only 
60 per cent. In many mills, the dust-shafts 
and flour-spouts are made of wood, which is 
gradually deprived of its moisture by the 
almost constant stream of dry air pouring 
past it, accompanied by dust, which is also 
ready to absorb: any moisture it may 
encounter. It is here where fire originates ; 
and local explosions cause the deposited 
dust to be shaken into the air of the mill, 
and an explosion follows that wrecks the 
whole building. It is a notable conclusion 
to Prof. Tobin’s lecture that the last fact he 
mentions is the destruction of the very mill 
in which he had carried on his experiments. 
He recommends that besides building as 
substantially as possible, those parts lable 
to take fire should be constructed of unin- 
flammable materials; that the mill should 
be kept as free as possible from dust, and 
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in dry seasons should be daily filled with 


vapour or steam. Unprotected lights should, 
he thinks, never be used—a remark which 


is fully appreciated by millers, as they are 
amongst the best customers of the electric- 


lighting companies. 
Flour-mill explosions are not so frequent 


in this country as in America; but now and 
then they occur, and the cause is the simple 


fact that dry dust of organic matter, inti- 
mately mixed with air, is capable of burn- 


ing with such rapidity, that in its effects it 


sinulates the action of gunpowder. 


THE ACHROMATIC OBJECT- 
GLASS.—XIV. 
By W. Braprvry. 


(Continued from page 352.) 


I 


of Prismatique’’ ; 
correctness of theoretical deductions. 


First, with regard to the inner surfaces :— 


% My practice proves that the inner side of the 


flint is generally theoretically wrong; but thore 
Trade 


is the little difhculty of mounting such. 
customers will not have ‘contact insides’; 
‘riders’ are worse to them. 

‘*Achromatism cannot as yet be got from 


tables; it is only in its infancy in its must per- 
The fact 
that spherical and chromatic aberration are inti- 
matcly related is patent to me when two or three 
glasses are selected for their consistency for cor- 
rection of colour. I have not the slightest doubt 
that the first surfaces of all good object-glasses 
aro elliptical, if they could be tested; that 
the emergent surfaces are hyperbolic I do 
know; but the inside concavity is often parabolic, 
sometimes hyperbolic, seldom elliptical or spheri- 
The Foucault test is not applicable to 
curves of euch short focus as occur in o.g. 's; the 
test we use (only as a primary one) docs not to 
ubsolute certainty distinguish between a para- 
The object-glass 
is finally corrected, as a whole, after the concave 
surfaces are got to give a correct image, ata 
position that is generally assumed to prove actual 
As these surfaces are, more often 
than not, altered afterwards, the form actually 
arrived at is a thing no one can tell; a glass that 


fect form, and known only to a few. 


cal. 


bolic anda hyperbolic curve. 


sphericity. 


gives a good nnage is a good glass. 


In practice, local correction for figure is the 
general mode even to get perfect detinition at 
In smaller work, even for the 
short focussed lenses in cameras and opera-glass 
0. g. 8, the method employed for some of the sur- 
faces ensures at the start a removal from tho 
I am convinced 
that this figure is the great factor in the mode of 
getting achromaticity. For if two prisms will 
achromatase cach other by alteration in position, 
as 
is necessary ? Tho 
parabolic shape given tọ concave surfaces is 
undoubtedly to correct an opposite error in the 
rule; but if a 
o optician’s end 


din. aperture. 
spherical to the elliptic form. 


does not this prove that shapo, as well 
approximate curvature, 


convex ;—1it should not be 80 by 
good result is obtained, that is t 
and aim.” 


Secondly, with regard to the ordinary ar- 
rangement of lenses, the same authority 9975 
y 


(referring to that which I have previous 
denominated the English type of object- 
glass ’’) :— 


„This form is the best I know of, for least 


secondary spectrum. According to my judg- 
ment, the outside of crown lens is slightly 


elliptical. Thisis, however, to correct a want of 


absolute sphericity in the other curves. The 
inner side of crown is hyperbolic, and of flint 
parabolic — as pronounced as is required in 
specula, if not more so. None of the glasses in 
use will make even a 3in. object-glass, free from 
both spherical and chromatic aberration, with all 
the curves spherical.” 

These are some of the- results of a long experi- 
ence, among many classes of the best work. ‘They 
serve to show the close agreement that oxists 
between theory and practice, in assigning certain 
forms for the attainment of a special end; and in 
the matter of spherical error the coincidence is 
still more observable. In this casc it is unneces- 
sary to take into account the minute variation 
due to spherical dispersion; consequently the 
results have a definite valuc. 


SHALL now quote some remarks on the 
receding question, containing the opinions 
they secm to bear out tho 


In the elimination of the secondary spectrum, 
the selection of proper glasses for combination is 
an important item. It may not be possible with 
existing specimens, to find two which shall admit 
of being perfectly achromatised by a general 
arrangement; but tho amount of residual colour 
will be much greater in some pairs than in 
others. According to Brewster’s experiments, 
the less the difference in dispersive power, the 
less will be the amount of outstanding colour. 
This would indicate the suitableness of a flint 
of low density, with a crown of high dispersive 
It might be said, why not use two 


power. 
lenses, both of flint glass F since there are many 


varicties, differing very much in their optical 
properties. But I believe it has not been found 
practicable to secure decent chromatic correction 
with two different flint lenses. A tolerably large 


difference in refractive power scems to be requi- 
site also; and as an increase in dispersion gene- 


rally entails an increased refraction, and tice 


tersd, we cannot apply the first condition rigidly, 


without introducing more serious deficiencies by 
The older kinds of crown 
glass had generally a much higher refractive 
power than most of the modern qualities: the 
indices of one sort are given in Fraunhofer’s 
Table, which seem to bo higher than any at 
present known. Crown glass of high refractive 
power does not appear to be very much used in 
modern work. The opinion of ‘‘ Prismatique ”’ 
is, that the influence of high refraction in 


violating the second. 


crown glass is detrimental, all things being con- 


sidered ; sometimes it is used in small object- 
glasses, but all larger work are made with lighter 


crown and heavier flint.“ 


A glass known as St. Gobain plate“ has 
long been used for the convex lenses of telescopes. 
Its refractive index is about 1°515, and it appears 
to have been the glass used in the combinations 
He also 
mentions a flint glass made by Guinand, whose 
refractive index is 1°63, and dispersive ratio 
compared with the plate is 545; but beyond this 
notice, I have met with no particulars of 9 5 

r. 
Wenham speaks of using Swiss flint in micro- 
scope objectives, which had very diffcrent quali- 
I quote 
the following from his Essay on the Construc- 


to which Barlow appled his formula. 


optical qualities of this species of glass. 


ties from that of English manufacture. 


tion of Microscopic Object-glasses °’ :— 


It is usual to denote the quality of glass by 
its density, but this in reality forms no accurate 
Formerly, 
under this impression, I procured a quantity of 
dense flint, made by Chance, of Birmingham ; 
very hard, white, and free from liability to 
tarnish, and, to all appearance, as good a 
Its density was 
3°867 ; but on trial, I found it unfit for the con- 
struction of the highest powers, as its dispersive 


criterion of its dispersive power. 


quality ef glass as I had seen. 


tabulated with the component ingredients. Data 
obtained from working them into small lenses 
furnish only a rough approximation to the mean 
dispersive power of the combined flint and crown 
having the best apparent effect. The result of 
the investigation would unquestionably be valu- 
able, and we might possibly be able to discover 
compounds which would neutralise the secondary 
spectrum.” 

I am not aware that any special advantage as 
regards the union of scattered colour, have re- 
sulted from the use of three lenses instead of two. 
Dollond’s triplet principle was introduced as a 
means of more easily correcting the spherical 
error; but with modern methods of working, 
this does not appcar necessary. By the usu of 
three lenses, three instead of two, spectrum 
lines may be theoretically combined; but. 
I have no information as to how such a 
plan would answer in practice. Such a 
combination partakes of the dialyte prin- 
ciple; indeed, it may be regarded as a single 
objective, with the correctors in contact with it. 
Of course, three different species of glass must bo 
used, two being crown and one flint, or vice versd ; 
and the pair will always have opposite foci—that | 
is, one convex and the other concave. Probably, 
such a plan of objective has seldom or never been 
tried. 

As an illustration of the use of tho triplet 
formula given on a previous page, I will compute 
the proportionate foci of two combinations of this 
character—the first having two crown and onc 
flint; the second, one crown and two flint lenses. 
It is scarcely to be expected that the same pro- 
portions would answer in practice; neither can 
any definite conclusion be drawn respecting the 
character of the focal image. We have only 
tabular values on which to base our calcu- 
lations, and these may or may not be exact! 
correct. The glasses supposed to be used shall 
be the four first mentioned in Chanco's table, 
and we will combine both the lines C and G with 
the E line. ‘The index of E does not appear in 
the table; but it may be taken as the mean of D 
and F, and this value is not far from correct. 
The preliminary step is to find the dispersive 
yowers of the glasses: first, with regard to tho 
koes C and E only: and, secondly, with regard 
to E and G only, taking E as the mean ruy from 
which we estimate in each. 

Taking the various differences for C E and 
E G, and dividing cach by its proper value of 
E less 1, we have the following (ispcrsive 
powers :— 


CE EG 
Hard crown .. °0109 . ‘0149. 
Soft crown. 0113. 0161. 
Light flint. 0155 . 0224. 
Dense flint 0176 .. 0265. 


In the first combination, the two crown glasses 


power was lower than the Swiss 3-686 or even 
3-630, that I had employed previously; while 
ite refraction was much greater. Some ingre- 
dient had been added, which increased the re- 
fraction, and probably lessened the dispersion ; 
and of course in a correcting concave, the latter 
quality alone is needed, and the lower the refrac- 
tion the better.” 

Hence it is evident that a higher refraction 
docs not always carry with it a higher disper- 
sion. Ina series of glasses of the same sort by 
the same maker, we are doubtless correct in 
ascribing higher dispersion to the higher refrac- 
tive indices; but in comparing two glasses of 
the same sort, but of different manufacture, we 
cannot say that because one glass has a greater 
index than the other, it will necessarily have 
a greater dispersive power. It is to be regretted 
that no systematic experiments on the refractive 
and dispersive powers of the glasses that have 
been, and are, employed in optical art, have been 
made and published. Possibly, some opticians 
may have found the necessity or usefulness of 


shall be combined with the dense flint, to give a 
compound focus of 100. ‘The three focal reci- 
procals shall be denoted in their proper order by 
7, Yy, and 2; also, the compound focal reciprocal 
is ‘01. The flint is the second lens in the com- 
bination. To save calculation, it is better to 
take the ratio of the dispersive power of cach 
crown to that of the flint; that is, divide the two 
crown values of C E by 0176 and those of E G 
by 0265. We have then three equations 

1 1 77 ＋2 = 01 fe 

y +619 r + 6422 = 02 

y + 562 x + 618z = 0f (3) 
We have, as yet, made no supposition regarding 
the character of the foci; but from (1) it is evi- 
dent that one at least must be positive ; the other 
two may be one or both negative. From (2) and 
(3), z and z must have opposite characters. To 
find these values, first subtract (3) from (2), then 
0072 + °0242 = 0, orx = — 4212. Substitute 
this value for x in either (2) or (3), and we find 


such a collection of data; but, so far as I am 
aware, no such information has been published, 
if we except the small table of Tulley. Unless 
those who use will state their requirements to 
those who make, and by publication of experi- 
mental data, render possible the comparison of 
processes and results, we cannot hope for much 
improvement in the qualities of optical glass. 
Mr. Wenham appears to have felt the want of 
such a table, for he says“ It would be very de- 
sirable that a series of experiments should be 
made with various combinations of all the known 


materials that can be used in glass-making, and 
the resulting compounds worked into equilateral 
prisms, and their refractive and dispersive powers 


y = 382 z. These values for z and y being 
put in equation (1), it gives z positive, and equal 
to 01 / 197, so that its reciprocal fs is 19°7. 
Whence f is negative and equal 51:5, and f, also 
negative, is 46°8. Hence, the soft crown lens is 
convex, and the hard crown and dense flint both 
concave. ‘These are the order of foci; but we 
aro not restricted to any arrangement of lenses. 
Fig. 6 shows one convenient plan :— 


Ist lens. Hard crown, convexo-concavo- 
negative focuuuTſxVꝝLddd. 

2nd lens. Soft crown, double-convex, 
positive foeuunn s wees 19 

Jrd lens. Dense flint, double concave, 
negutive focus... 51:5 


e E % E E e E E E „„ „% „ „% „ ee 


422 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 929. 


Jan. 12, 1883. 


SS ee —— | 


Thus the correction of a strong crown lens is 
effected by means of two weaker concaves of flint 
and crown glass. 

Next, it shall be assumed that the combination 
consists of a hard crown lens, and two others of 
light and dense flint respectively. 

As before, it is more expeditious to take the 
ratio of dispersive powers; and as the crown is 
the odd lens, divide each of the flint values of 
C E by 0109, and the EG values by 0149; then 
we have— 


& ＋ 77 ＋ 2 = ‘0l 16 

r + 142277 + 1•61532 02) 

z + 1.50377) + 1777: = 04 (3) 
Subtracting (2) from (3), we find y = — 22, 
and then from (2) 1 = + 1°:229z. These values 
being replaced in (I), give fs, or dense flint focus 


positive, and equal 22:9; f, is negative, 11°45 ; 
and fı positive, 18°63. So that the combination 
is similar to Fig. (7), and consists of— 


lst lens. Hard crown, double convex, 
positive focu’ qi. 18-63 

2nd lens. Light flint, double concave, 
negative focus 

3rd lens. Dense flint, double convex, 
positive focus Essas 


This is a reversal of tho other combination ; 
for we have one strong concave corrected by two 
rweaker convex lenses of different kinds of glass. 


(To be continued.) 
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‘GIMINGHAM’S IMPROVED AIR- 
PUMP. 


INCE the introduction of the incandescent 
electric lamp a number of patents have been 
taken out for improvements in mercurial air- 
pumps (see p. 442 last volume), and one of the 
most notable is that illustrated by the annexed 
engraving. This pump is the invention of Mr. 
C. H. Gimingham, of Newcastle-on-Tyne, a 
gontleman whose skill in the production of 
curious complications of glass bulbs and tubes is 
well known in all the laboratories of this country. 
The object of this invention is to provide an 
air-pump by means of which a high vacuum may 
be obtained without the circulation of mer- 
cury as in the ordinary mercurial air-pumps. 
An outer vessel is provided open at top, the 
exhaust tube or pusstge leading from the vessel 
to be exhausted opening into the bottom and 
terminating ina pipe carried up some considerable 
distance into the vessel, and having a valve seating 
at its top. Sliding in the outer vessel is a 
hollow receiver or plunger, furnished with 3 
leather or other washer at its lower end, to fit 
. and slide tightly as a piston in the outer vessel. 
The upper end of the hollow plunger is formed 
with a valve seating upon which rests a stopper 
zor valve called the upper valve. This upper 
valve is connected by a flexible connection with 
-another stopper or valve to fit against the 
valve seating on the pipe, which is carried up 
inside the outer vessel from the exhaust passage. 
This is called the lower valve. It is provided 
with a spring which tends to pull it down upon its 
seat. The hollow plunger is connected with a 
slide having a reciprocating motion derived from 
any convenient motor. ‘The outer vessel contains 
mercury, which when the hollow plunger is in 
its highest position, riaes partly into the plunger, 
but not to the level of the opening upon the pipe 
rising from the exhaust passage, and which, 


when the plunger is in its lowest position, rises 


slightly above the upper valve. 


On the upward stroke of the hollow plunger 
air is drawn from the pipe leading from the 
vessel to be exhausted into the plunger past the 


lower valve. On the hollow plunger descendin 
the flexible connection between the upper and 
lower valves slackens, and the lower valve is 
brought down upon its seat and closes the exit of 
the pipe from the exhaust passage; the merc 
then rises over the valve and forces the air wbic 
was in the hollow plunger past the upper valve. 
Thus, at each up-stroke of the hollow piston air 
is drawn from the vessel to be sshausted past the 
lower valve into the hollow plunger, and on each 
down-stroke of the plunger the air so drawn 
thereinto is forced therefrom past the upper 
valve. The portion of mercury escaping past the 
upper valve effectually seals it, and the piston 
rings of the plunger are also luted by a layer of 
mercury above them. 

The accompanying drawing represents in sec- 
tional elevation an air-pump constructed accord- 


ing to the invention, the mercury, however, being 


omitted, and the width being exaggerated as 
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compared with the length. The outer vessel A 
is open at top and closed at bottom, into the 
lower part of which opens the exhaust tube or 
passage, to which is connected the bulb or other], 
article to be exhausted. The tube B is sealed to 
the lower part of the vessel A, and extends 
upwards as shown. 
the exhaust tube, but not with the interior of the 
vessel A. The top of the tube B is ground 
to form a seating for the lower valve V. 
A hollow receiver or plunger C, open at 
top and bottom, slides as a piston in the 


It is in communication with 


vessel A, the receiver C being provided with 


packing rings for giving a tight bearing. The 


upper end of the receiver is formed with a valve 
seating P, upon which rests the upper valve pro- 
vided with a spindle supported by a guide I, 
having air passages therethrough. To the upper 
valve is attached a wire, flexibly connected with 
the valve V, which valve is connected to a spiral 
spring tending to rotain it upon its seating. The 
flexible connection is of such a length that when 
the receiver C is at the top of its stroke the valve 
is just lifted from oft its seat on the tube B. The 
receiver C is attached to any convenient motor 
by which a reciprocating motion can be imparted 
to it, the bulb at the top of the receiver being 
provided for convenience of cannection with the 
motor. Mercury is contained in the vessel A, 
and riscs into the receiver C, reaching to the level 
of the opening at the top of the tube B, when the 
receiver is in its highest position, but only just 


past the valve P when the receiver C is in its lowest 
position. When the pump is in action, on the 
upward stroke of the receiver C, air is drawn 
from the vessel that is being exhausted up the 

ipe B and past the valve V, which is lifted 

om its seating by the pull of the flexible 
connection. On the down-stroke of the 
receiver the connection slackens, and the valve 
V is brought down upon its seat by the spring 
and closes the exit from the pipe B, the mercury 
rising in the receiver C and past the valve P, 
forcing béfore it the air which was drawn into 
the receiver by the previous up-stroke. By 
repetitions of these alternate movements of the 
receiver a very complete vacuum may be created 
in the bulb or other vessel attached to the tube. 
The vessels A and B may be of any convenient 
material, such, for example, as glass, metal, or 
ebonite. 


SIMPLE PROCESSES IN QUANTITA- 
TIVE CHEMICAL ANALYSIS. 


Estimation of Iron. 


\ EIGH accurately 3 gram of fine piano 

wire, transfer to a beaker, add a sutti- 
ciency of water and hydrochloric acid, cover the 
beaker with a large watch-glass, and heat on sand- 
bath till the wire is dissolved. Now add a few 
drops of strong nitric acid, and continue heating. 
The nitric acid will at first produce a dark 
colouration, and if sufficient has been added the 
solution will suddenly turn pale yellowish brown 
with considerable effervescence. Remove the 
vessel from the sand-bath, and when cool enough 
add very cautiously an excess of ammonia, at the 
same time stirring the liquid. Heat nearly to 
boiling, then allow the ppt. to settle; pass the 
supernatant clear liquid through a filter, and 
thereafter transfer tho ppt. to the filter, wash 
well with boiling water; dry the filter and con- 
tents, ignite in a tared porcelain crucible and 
weigh. The weight represents the iron as ferric 
oxide Fe: Os. 100 parts of ferric oxide represents 
70 iron. 


Estimation of Magnesia. 


Dissolve 1 gram of magnesium sulphate in 
about 50cc. of cold water in a beaker, add a solu- 
tion of ammonium chloride, then an excess of 
ammonia. Should a ppt. form on the addition 
of the ammonia, add more ammonium chloride 
till it dissolves. Now add an excess of a solu- 
tion of sodium phosphate, and stir the mixture 
without touching the sides of the vessel with the 
rod. Allow to stand about 12 hours in the cold, 
and then filter. Wash the ppt. with a mixture 
of 4 parts of cold water and 1 part of ammonia, 
till the washings only give a slight opalescence 
on being treated with an excess of nitric acid and 
a drop of silver nitrate. Dry the ppt. and remove 

from the filter- paper according to the directions 
already given; ignite strongly, add filter ash and 

| weigh. 100 parts of the magnesium pyrophos- 
phate thus obtained contains 35°7 magnesium 
oxide MgO. 


Estimation of Sulphur. 


Weigh °5 gram. of potassium sulphate, dissolve 
in a beaker with hot water, adda few drops 
hydrochloric acid, heat to boiling, then add a solu- 
tion of barium chloride, till precipitation ceases, 
boil gently for some time, allow the ppt. to 
settle, wash by decantation several times, using 
hot water, collect on filter, continue washing 
with hot water till the filtrate gives no ppt. 
with sulphuric acid; dry and ignite upon plati- 
num: weigh. 100 parts of the barium sulphate 
so found contains 13°74 of sulphur, or 34°34 of 
sulphuric anhydride. 


Analysis of Limestone and Ironstone. 


A. Weigh 2 grams of the finely-pulverised 
ore into a watch-glass, place in the water-oven 
for two hours; reweigh; the loss in weight x 50 
= per cent. of moisture. 

B. Weigh 1 gram. of the ore, transfer toa 
porcelain basin, add about 50cc. of water and 
20cc. of hydrochloric acid, heat for a few minutes, 
then add about 15 drops of concentrated nitric 
acid; boil gently for 20 minutes on the sand- 
bath, add more water and boil again; filter and 
wash well with boiling water; dry, burn and 
weigh x 100 = per cent. of silice (sand). 

C. Heat filtrate from B in a beaker or porcelain 
basin, add an excess of ammonia, filter and wash 
well with boiling water, dry and ignite the ppt. 
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in a small porcelain crucible—weigh, x 100 = per 
centofironas Fe20,; calculate into FeCO; thus :— 
Fe, O, 2FeCOy, a 
160: 232: : weight found: z. 

x= per cent. of ferrous carbonate. 

If phosphates are present they are precipi- 

tated along with the seu PE 

D. Heat filtrate from C, add ammonium 
oxalate and an excess of ammonia, heat to boil- 
ing, filter, and wash with hot water; dry and 
ignite the ppt.; weigh, x 100 = per cent. of 
calcium carbonate. 

E. Evaporate the filtrate from D. to dryness in 
a basin, stirring continually when approaching 
dryness ; transfer the residue to a small basin b 
means of a spatula, heat over flame of lamp ti 
all salts of ammonia are expelled, allow the basi 
to cool, add a little water and a few drops of 
hydrochloric acid, heat and filter. To filtrate 
add a solution of sodium phosphate and an excess 
of ammonia. Let stand for some hours in the 
cold, filter cold, wash with water containin 
ammonia, dry, ignite and weigh, x 100, and 
calculate into MgCO; as follows :— 

Mg. PO, 2MgCoO, 
222: 168: : weight found : 2. 

z = per cent. of magnesium carbonate. 

F. Subtract the sum of the percentages of 
moisture, silica, ferrous carbonate, calcium car- 
bonate, and magnesium carbonate from 100, and 
the difference gives per cent. of organic matter. 

Norr.—100 parts of calcium carbonate repre- 
sent 56 of lime, and 100 parts of ferrous carbonate 
48°27 of metallic iron. 


STATEMENT OF RESULTS, 
LIMESTONE. 


*Calcium carbonate... 71°20 
Ferrous carbonate ... 4°27 
esium carbonate 6°89 
Silica man PR 13°14 
c matter 4'11 
Water ... 39 
100°00 
*Equal to lime s 39°87 
IRONSTONE. 
* Ferrous carbonate .., mat Sys see 57°46 
Calcium carbonate ... i 141 
esium carbonate 4°29 
Silica ... 4 swi 18°53 
Organic matter 5°48 
ater e 14 
100˙00 
Equal to metallic iron 27°24 


Estimation of Carbonic Acid. 


To estimate the earbonic acid in limestone, and 
other carbonates, an apparatus such as is shown 
at Fig. 7 is necessary. It is of blown glass. B 


Ficg.7. 


through the apparatus, and when quite cool 
weigh. ‘The loss in weight x 50 = per cent. of 
carbonic acid. 

In my next I will give processes for the 
analysis of copper pyrites, volumetric estima- 
tion of iron and copper, estimation of potassium, 
and the analysis of solder. Esthos. 


PRACTICAL NOTES ON PLUMBING.— 
LVII.* 
By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 398.) 


N Fig. 297, M is the nozzle, and N the barrel ; 
these parts are cast in iron or gun-metal and 
other shut-up moulds with slightly taper cores, 
then soldered up as follows: Soil the inside of 
the front L, Fig. 297, cut the hole as shown at D, 


Fig. 297, and fit the nozzle in up to the shoulder 
V; then take it out and shave the inside part of 
the hole within the head, after which, soil the 
inside part of the nozzle, and stuff a clean-cut 
wad of paper into the end V of the nozzle, and 
shave round the outside down to the shoulder, 
after which fix it and solder it into the head; 
next fit the barrel into the head, soil and shave 
it, say, from lłin. to l}in. all round; next soil 
the outside part of the barrel shoulder at X, and, 
by placing 8 head upside down, you can readily 
3 585 the barrel on to it, when the pump is 
ready for fixing, or for the suction to be soldcred 
on. Notice, the top of the barrel should protrude 
through the bottom of the head, say, lin.: this 
prevents bits of brick, gravel, &c., from so 
readily falling down the barrel. The head is at 
times made round, and at other times with round 
front and flat back, so that it can be fixed with 
ears, as at N, Fig. 296, against a post or plank, 
as shown at H, G, and C, Fig. 296. Ofcourse, 
the plank for support may be fixed in a shoe as at 
RST, Fig. 350, or as at Z, 339, or let into 
the earth; or it may be fixed against a wall 


contains nitric or hydrochloric acid, C sulphuric | with a handle working from the back of a plank, 


acid ; Disa glass tap. 

Two grams of the powdered carbonate is put into 
the apparatus with a sufficiency of water at the 
opening C ; the stopper is then inserted, and the 
whole weighed. Allow some of the acid from B 
to enter A. Carbonic acid will then be liberated 
and escape at F, being dried in its passage 
through the sulphuric acid at C. Continue to 
decompose the carbonate cautiously, with more 
acid from B, until the effervescence ceases. Boil 
the fluid A very 1 on sand- bath, and 
finally attach a flexible tube to F, draw air 


as at K, Fig. 300. The fixing of these pumps so 
exposed is subject to three evils—namely, the 
frost of winter, theft, and the possibility of 
children putting things into the barrel. 


Suction and Rising Main Pipes—Size of. 


It is important that the suction and rising main 
pipe should be of a sufticient diameter to allow 
the water to pass without undue friction; for 
instance, suppose the barrel C, Fig. 297, to be 
EI Ah PE EAE a aE 
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4in. diameter, and the suction-pipe R to be lin., 
by working the handle it will be plain that the 
water when passing through the lin. suction- 
pipe will travel 16 times faster than through the 
4in., and at the expense of needless labour, 
which is solely caused by friction. This isapt to 
be overlooked by most plumbers, but it is of more 
importance than is generally supposed. In 
practice it may be observed that the pumps which 
work lightest on the hand are the tree pumps. 
Why? Simply because their bore is of a larger 
diameter, and as a rule the bucket is not too 
far from the surface of the water within the 
well, which will be hereafter spoken of. 

All suction-pipes and rising mains should be 
at least one half the diameter or one-fourth the 
area of the barrel; that is to say, a three-inch 
barrel should have a one and a half inch suction- 
pipe, and if of a very long length, this suction- 

ipe should be larger. The same rule holds good 

or double-acting pumps, as each barrel forces or 
draws the water at different intervals, or, in other 
words, alternately. I have referred to, and ex- 
plained the use, size, and action of, the air- 
chamber, and only have to say that whenever a 
sudden jerk is felt upon the lever, or a chatter- 
ing or thumping noise is to be heard within the 
pipes of a pump, whether it be upon the suction 
or rising main, an air-chamber is required, and 
of sufficient size to prevent this, which is due to 
the sudden stopping of the advancing column of 
water at each back-stroke of the pump (this is 
not so much felt in wheel or frame pumps, the 
action being regular). Should there be an air- 
chamber fixed, it is pretty certain that it is in the 
wrong place. The air-chamber should be fixed 
as near tothe pump as possible; it may be that 
the chamber is full of water by reason of the air 
escaping through a pinhole, &c., in the material, 
or it may be ca by bad brazing, soldering, 
&c. ; or perhaps, as I once found one in the well 
some 200 feet deep at Fairfield House, Hornsey, 
fixed ga down. This latter pump rising 
main, although a frame or wheel pump, was a 
continual nuisance, on account of its bursting. 
The plumber who fixed the pump had for some 
months a regular ig. tabi job. I was called 
in, and at once, on discovering the chattering, 
concluded that there was no air-chamber; but 
there was! I inquired if it leaked, as an air- 
chamber, if leaky, will show the water running 
down the sides, unless the leak is in the dip-pipe, 
which is a thousand chances to one that it is not. 
There was no leakage. I knew something was 
wrong, and down I went. The air-chamber was 
of the shape shown at Y, Fig. 294; but the one 
shown at D, Fig. 294, is the most likely to be 
found fixed upside down, simply because the top 
is the largest, and many Tondon lumbers, 
though excellent roof and closet hands, take it 
for granted that this is the bottom, and argue 
the point that the water should run from R to A, 
on aceount of the taper, which at first sight 
seems very reasonable. A simple method of 
ascertaining whether the air-chamber is charged 
or not is by sounding it, or by pricking a small 
long hole (on the top), say with the end of a 
carpenter’s chisel, or the point of a pen- 
knife or fine bradawl. This I did, and found the 
air-chamber to be full of water. The air- chamber 
was cut out, when, instead of the water running 
out, it remained full, which at once showed that 
the air-chamber was fixed ‘‘wrong way about.” 
If you turn the air-chamber A B C Fig. 294, 
upside down, you will see that the water cannot 
get away, because the dip-pipe holds it up. 
When you get thecylindrical-shapedair-chamber, 
as shown at Y Z, Fig. 294, instead of the conical, 
you can distinguish the top from the bottom by 
ponring a little water into it, or by pushing a 


stick down the one end, when you will feel the 
end of the Sp pipe The dip is always the same 
as the dip of the D-trap. 

(To be continued.) 


PROFESSOR TYNDALL ON LIGHT 
AND THE EYE. 


N commencing the third of his six Christmas 
1 holiday lectures on Light and the Eye,“ Prof 
Tyndall reminded the boys and girls who as- 
sembled to listen to his familiar chat on these scien- 
tific topics, that the two former lectures had been 
devoted to the elucidation of certain properties of 
light. That day they had to examine the living 
optical apparatus by which vision is produced. In 
his last lodor he had shown them how images 
were formed, first by a single lens, and then by as 
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combination of lenses. Continuing the subject of 
compound lenses for a short space, he would make 
two experiments with a solar microscope. To some 
present they might be familiar, but they would be 
new to most of them. In the nozzle they saw before 
them there was first a lens used for the purpose of 
illumination, then came the picture to be illu- 
minated, and lastly, the lenses which produced the 
vastly magnified image of that picture. The im- 
mense powers of the solar microscope would enable 
them to see how the minute processes of crys- 
tallisation in the genesis of chloride of ammo- 
nium and decomposition in the instance of 
acetate of lead were carried on. The demon- 
strations were perfectly successful, and as the 
chloride began to crystallise in the former 
experiment, and in the latter the leaden trees or 
ferns were seen dropping their fronds into the 
water as they grew too heavy to stick to the 
magnetic pole, and again when, on the reversal of 
the electric current, they floated away in misty 
filaments, to cluster once more around the other 
platinum wire as branches of a new stem, there 
was loud clapping of hands. The whole business, 
as the lecturer did not forget to remind his young 
friends, was conducted in the darkened theatre, 
which was converted into a veritable camera 
obscura, such as photographers uscd. His own 
assistant, Mr. Cottrell, would forthwith be photo- 
graphed before their eyes by Mr. Murray. The 
ormer gentleman accordingly seated himself in 
front of the lens, and was uluminated with tho 
electris light. The position of the lens was pointed 
out, as well as that of the screen on which the 
image was to be formed, and due reference wis 
o to the inversion of the image. The picture 
once taken, Mr. Murray was allowed to enshroud 
himself in his dark hood to develop and fix the 
negative. In a very short space of time the 
5 was thrown upon the white sheet or screen, 
Tyndall not forgetting to point out that since 
it wus a negative picture Mr. Cottrell’s palish face 
was endowed with an Ethiopian hue. To occupy 
the spectators while the image was further de- 
veloping, the inverted image of a candle was shown 
on the ground-glass screen of the photographer’s 
camera, whence Dr. Tyndall at once passed to 
speak of what he described, pointigg to a diagram 
giving a trausverse section of the ye, as the most 
wonderful camera-obscura of all. He proceeded 
accordingly to give, in the most populur style, 
an account of its various parts—its objects, 
its leuses, and its wondrous living screen, the 
retina. By way of further elucidation, the trans- 
verse section of the organ of vision was further 
shown in a model. This done, those present were 
summoned to thoroughly grasp the conditions 
necessary to distinct vision. A large bolt-nut was 
filled with water to represent an artificial human 
even with tracing-paper behind for a retina, and a 
in lens in front. A pair of lighted candles pre- 
scuted themselves as the first objects, next an illu- 
minated watch-face, the hands being seen to turn 
round. A luminous explanation was given of both 
short and long sight, and of the means by which 
the errors of vision thus caused might be rectified. 
The lecturer, in illustration of the conditions of 
distinct vision, drew the watch-face nearer to the 
artificial eye, when a mere blotch was all that was 
to be seen on the retina, but on scraping the 
tracing-paper away the image was formed behind 
it. The same purpose was answered by introducing 
a bi-convex lens, which rendered the image per- 
fectly sharp. By drawing the watch-face too far 
from the nut, there was again a blurred image, the 
focus falling withinthe nut. The introduction ofa 
bi-concave lens changed the blurred image into one 
and distinct, thus removing the defect. The 
luminous zone surrounding bi-concave spectacles on 
the screen was due, he said, to the divergence of 
the rays which was caused by spectacles of that 
kind. His own spectacles gathered up rays, and 
produced exceedingly sharp images of the carbon- 
points. Among the- illustrations of persistence of 
‘visual impressions was one discovered by Dr. 
‘Tyndall the day before. A white taper was passed 
across a beam of light, when a luminous circlo was 
seen. 5 


Professor Tyndall's fourth lecture dealt with the | e 


eye as a sentient apparatus, one capable of con- 
veying the impressions made upon it to the brain, 
and of exciting there the sensation of light. There 
was a colour at the back of the eye called the visual 
purple. This ques became bleached when the 
image cf an illuminated object fell upon the eye, 
and various devices had been applied in cases of the 
eyo’s removal from its socket to render the image 
permanent. Breaking ground now upon a new 
portion of the subject, as the lecturer said, he could 
not do better than repeat the experiment of the 
great Sir Isaac Newton, by which ho discovered the 
nature and constitution of light. Newton made a 
hole in a window-shutter, aud allowed a sunbeam 
to pass through it and stamp itself as a round disc 
upon the opposite wall. He then placed a glass 
prism in the path of the beam, fully expecting to 
see the beam turned aside by refraction, but at the 
ame time confident that the refracted image would 
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be white. What he really saw, as a repetition 
of the experiment showed, was the prismatic 
spectrum with its seven colours, into which 
white light had, in fact, been analysed. The 
colours they saw on the screen were red, 
orange, yellow, green, blue, indigo, violet. Be- 
cause a prism was used in producing them, they 
were commonly styled prismatic. Newton re- 
blended the colours in various ways, and always 
found that when the mixture was properly m e 
the original white light reappeared. They would 
follow the great philosopher in the synthesis, as 
they had done in his analysis; and to make the 
eftect more plain and striking, the lecturer allowed 
the light to fall from a slit upon the prism, instead 
of from a hole, and without going further reblended 
the colours by means of a cylindrical lens, which, 
as he graphically expre the effect, squeezed 
them*together, producing a rectangle of perfectly 
white light. Next, resorting once more to the cir- 
cular aperture, he built up from the coloured spec- 
trum an image of the carbon points of the electric 
light which produced it. Abandoning now the 
commion glass prisin for Thollon’s, he obtained a 
far more brilliant display, leadiug up to an exami- 
nation of how the colours of natural objects— 
foliage, flowers, grass, and dyes—were produced. 
When the spectrum fell upon a red-flannel screen, 
they saw that red was the only colour given back 
by the flannel. What became of the other colours? 

hey had been drunk in or absorbed, which was 
the scientific term, and had been destroyed, as light, 
by the flannel. The red light plunged into the 
flannel, struck on its fibres, and was reflected back 
to the eye. The fibres of the flannel were transparent 
to the red, and reflected the red, while the same fibres 
were opaque to all the other colours of the spectrum. 
This was the universal rule. A coloured body 
always sent back to the eye the particular light to 
which it was transparent, aud no matter how vivid 
the light might be, bodies not transparent to it 
appeared black when the light fell upon them. Dr. 
Tyndall then produced on the screen a brilliant 
circle of red light, to which he exposed in succession 
a red, a green, and a blue disc. What, he asked, 
must be the result? There was neither green nor 
blue light in the red circle. Hence, the light giving 
the green and blue discs their colour was wanting. 
How, then, must these appear when the red light 
and no other fell upon them? The green and blue 
showed black, red, on the contrary, being redder 
than ever. On the removal of the red glass the 
blackness at once vanished, being replaced by the 
true colour. 


THE EAR IN HEALTH AND 


DISEASE. 


R. R. J. BLAIR CUNNINGHAME, Super- 
intendent of Statistics in the Reyistrar- 
General's Department, delivered a lecture on The 
Ear in Health and Disease,’’ before the Edinburgh 
Health Society on Saturday last. Diseases of the 
eur, the lecturer remarked, were of very frequent 
occurrence. Their consequences were often ver 
serious, affecting the comfort of the patient, his 
social pleasures, his local relations, his success in 
business, his intellectual development, and even the 
duration of his life. It was, perhaps, unfortunately 
somewhat true, that the very frequency of ear 
diseases and of deafness not very severe, were apt 
to make people affected with them, especially if no 
pain resulted, careless, and induced them not to 
think anything about the matter. This was a very 
reat mistake, because attections of the ear ought to 
attended to at once, as not a few deaths every 
year occurred from disense of the brain ond its 
covering, which sprung in the first instance from 
affections of the ear. After describing the anatomy 
of the ear, and explaining the physiology of hearing 
and sound, the lecturer passed to speak of the 
disease of the ear. The ear flattened against the 
head, he remarked, was due to pressure; and this 
form of ear discase was more common to women, 
aud was due to the wearing of the cap and bonnet 
strings. It tended to close up the outer tube, so 
that the wax which formed in the ear could not 
ape The covering of the ear with anythin 
hard upon it ought consequently to be avoide 
Growths might occur in the ear by the wearing of 
ear-rings, and small inflammation, resulting from 
piercing, sometimes attacked the lobe of the ear, 
in which abscesses were apt to form. If these 
should occur, the best thing to do was to apply 
a little piece of wet lint. Referring to frost- 
bite, he said that the circulation in the 
ear not being so strong as in other parts of 
the body, it was liable, when exposed, to 
become dead and white-looking, and frozeù. In 
such a case heat or even warmth should not be 
applied, as reaction took place too quickly. What 
was necded was gentle friction at first. A blow 
on the ear might cause the rupture of a blood- 
vessel and great swelling, and a form of skin disease 
frequently attacked the ear. When so affected it 
was red, and sometimes moist and very itchy, and 
rubbing or a stroke only teuded to increase the 
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inflammation. In the early stages of this affection 
cleansing was necessary—waslung with soap and 
warm water. Pulling the ears, which was not 
unfrequently done as a punishment to young child- 
ren, should in no case be resorted to, as it was 
often attended with seriousinjury. Inflammation, 
and even disease of the bone might result, and in 
this way cause the death of young people. Defi- 
cency of wax was considered by many a cause of 
deafness, but it was not so ; and in alluding to this 
subject, the lecturer strongly impressed upon his 
hearers that pricking of the ear witha pin, or any- 
thing else, often caused great injury being done to 
the ead, which caused deafness. There were 
two cavities in the body into which a pin shouldnot 
be put—namely, the mouth and the eur. For ex- 
cess or hardening of the wax, which sometimes was 
accompanied by noises in the head, pains, and 
deafness, an easy remedy was to be found in the use 
of the syringe with a little tepid water. If they 
found the wax hardening, a little clean water, or 
with a little soda in it, might be put into the ear, 
and when any forcign bodies got into the ear, the 
simplest treatment was the use of the syringe. 
When insects got into the ear, generally causing 
intense pain, a little warm water, or a drop or two 
of oil, should be dropped in. If this were not 
effectual, the syringe must again be used. The best 
way of treating boils in the outer tube of the ear was 
to An the ear with warm water from a spoon, or 
squeeze it from a sponge, but poulticing ought to 
be avoided. To prevent injury to the ear when 
bathing, and especially when diving, it was a 
very good plan to place a small bit of wadding 
in the ear. Alluding to the drumhead being often 
ruptured by loud sounds, the lecturer pointed out 
that the opening of the mouth, as was done by 
gunners discharging large guns, allowed the air 
to reach the ear through the air-valves in the 
throat connected with the ear, at the same time as 
it entered by the tube of the ear, und the effect of 
the wave-sound was thus equalised and prevented 
injury. Speaking of the effect of blows on the side 
of the head and car, he advised parents and 
teachers never to apply to a child that form of 
punishment. If punishment was actually neces- 
sary it was better to go lower down. When injury 
to the drum resulted from picking, the best plan 
was to leave it alone, and not to put in any drops. 
Referring next to diseases in the middle car, Dr. 
Cunninghame, speaking of ruuning ears, said 
the discase was situated behind the ear, and, 
on account of the close contact with the 
brain, was exceedingly dangerous, as inflam- 
mation so early setin. One cause of this disease 
was often the dregs of scarlet fever, and he 
pointed out how extremely essential it was 
to give careful attention to the ear, especially if the 
child complained of pains in the head or ears. 
Another result of this inflamed condition was the 
presence of growths. These never occurred except 
as n consequence of running ears; 80 by attending 
to the one they might prevent the other. He re- 
commended cleanliness, the washing out of the ear 
with tepid water, and the use of the syringe to pre- 
vent matter accumulating. The most common cause 


yY | of deafness was the result of cold, perhaps neglected 


as not being serious; and as one means of prevenut- 
ing this draughts ought to be avoided. In conclusion, 
cleanliness was recommended as a means of taking 
care of the cars, and mothers were counselled not 
to twist up the end of a towel and force it into their 
children’s ears, as what could be removed by the 
end of the little finger was sufficient. On the 
subject of deaf mutes, Dr. Cunninghame highly 
approved of the German method of training them 
by labial or lip speech to make them useful members 
of socicty. 


Wenner MACHINERY.— 


By Prof. S. P. THompson, B.A., D.Sc. 
Relation of Speed to Power. 

HEORY shows that, if the intensity of the 
T magnetic field be constant, the electromotive 
force should be proportional to the speed of the 
machine. Numerous experiments, by many differ- 
eut workers, have showu that this 1s true, within 
certain limits, for those machines in which the field 
mupnets ure iudepeudent of the main circuit, that 
is to say, for magneto and scparately-excited 
dynamos. It is not, however, quite exact, unless 
the resistance of the circuit increased pro- 
portionately to the speed, because the current in the 
coils itself reacts on the mayuetic field, and alters 
the distribution of the lines of force. The cou- 
sequence of this reaction is that, firstly, the position 
of the diameter of commutation ” is altered; and, 
secondly, the effective number of lines of force is 
reduced. So that, with a constant resistance in 
circuit, the electromotive force, and therefore the 
current, are slightly less at high speeds than the 
proportion of the velocities would lead one to ex- 
pect. Since the product of current into electro- 
motive force gives a number proportional to the 


e Extmceted from the Cantor Lectures, delivered before 
the Suciety of Arta, 
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electric work of the machine, it follows that, for 
$ „ excited” machines, the electric 
work done in given time is nearly . to 
the square of the speed, and the work wn from 
the steam-engine will be similarly proportional to 
the square of the speed. 

In selt-exciting machines, whether series“ or 
“‘shunt’’ in their arrangements, a wholly different 
law obtains. If the iron of the field-magnets be 
not magnetised near to saturation, then, since the 
increase of current consequent on increase of speed 
produces a nearly proportional increase in the 
strength of the magnetic field, this increase will re- 
act on the electromotive force, and cause it to be 
proportional more nearly to the square of the 
velocity, which again will cause the current to in- 
crease in likg proportion. But since the magnetisa- 
tion of the iron is, even when far from saturation 
point, not exactly proportional to the magnetising 
orce, but something less, it is in practice found that 
the electric work of the machine 1s not proportional 
to the fourth he of the speed, is not oven pro- 
portional to tho third power of the speed, but to 
something slightly less than the latter. 

As mechanical considerations forbid too high a 
velocity in the moving parts, it is clear that, if there 
be a limiting speed at which it is safe to run any 
given armature, the greatest amount of work will 
be done at that speed by using the most powerful 
magnets possible, namely, electro-maguets, rather 
than magnets of steel. 


Field-Magnets. 


The coils of the field-magnets of a dynamo can- 
not be constructed of no resistance. ‘They, there- 
fore, always waste some of the energy of the 
currents in heat. It has, therefore, been argued 
that it cannot be economical to use cluctro-magnets 
in comparison with permanent magnets of steel, 
which have only to be magnetised once for all. 
Nevertheless, there are certain considerations which 
tell in favour of electro-maguets. For equal power, 
their prime cost is less than that of steel magnets, 
which, moreover, are not permanent, but require 
remagnetising at intervals. Moreover, as we have 
seen, from the fact that there is a limiting velocity 
at which it is safe to run a machine, it is important, 
in order not to have machines of needlessly great 
size, to use the most powerful field-magnets possible. 
But if we do not get our magnetism for nothing, 
aud find it more convenient to spend part of our 
current upon the electro-magnets, economy dictates 
that we should so construct them that their magnet- 
ism may cost us as little as possible. To maguetise 
a piece of iron requires the expenditure of energy ; 
but when once it is magnetised, it requires no 
further expenditure of energy (save the slight loss 
by heating in the coils, which may be reduced by 
making the resistance of the coils as little as 
possible) to keep it so magnetised, provided the 
magnet is doing no work. Evenif it be doing no 
work, if the current flowing around it be not steady, 
there will be loss. If it do work, say, in attractin 
a piece of iron to it, then there is an immediate an 
corresponding call upon the strength of the current 
in the cbils, to provide the necdtul energy. This 
point may be illustrated by the following experi- 
ment :—Let a current from a steady source (see 
Fig. 14) pass through an incandescent lamp, and also 
through an electro-magnet, whose cores it magnet- 
ises. When once established, the current is 
perfectly steady, aud none of its energy is wasted 
ou the maguet (save the negligible trifle due to the 
resistance of the coils). But if now the magnet is 
allowed to do work in attractiug an iron bar towards 
itself, the light of the lamp is seen momentarily to 
fade. When the iron bar is snatched away, the 
light exhibits a momentary increase ; in each case 
. original intensity when the motion 
ceases. Now, in a dynamo where, in many cases, 
there are revolving parts containing iron, it is of 
importance that the approach of a recession of the 
iron parts should not produce such reactions as these 
in the magnetism of the magnet. Large, slow-act- 
ing field-magnets are therefore advisable. The 
following points embody the conditions for attaining 
the end desired. 

a. The body of the field-magnets should be solid. 
Even in the iron itself currents are induced, and 
circulate round and round whenever the strength of 
the magnetism is altered. The self-induced currents 
tend to retard all changes in the degree of magneti- 
sation. They! are stronger in proportion to the 
square of the diameter of the magnet, if cylindrical, 
or to its area of cross-section. A thick magnet will, 
therefore, be a slow-acting one, and will steady the 
current induced in its tield. 

ò. Use magnets having in them plenty of iron. It 
is important to have a sufficient muss, that satura- 
tion may not be too soon attained. 

c. Use the softest possible iron for field-magnets, 
not because soft iron magnetises and demagnetises 
quicker than other iron (that is here no advantage) ; 
but because soft iron has a higher maguetic 
susceptibility than other iron—is not so soon 
saturated. 

d. Use long magnets. Again, the use of long 
magnets is to steudy the magnetism, and therefore 


to steady the current. A long magnet takes a longer 
time than a short magnet to magnetise and de- 
maguetise. It costs more than a short magnet, it is 
true, and requires more copper wire in the exterior 
coil ; but the copper wire may be made thicker in 
proportion, and will offer less resistance. The 
maguetism so obtained should be utilised as directly 
as possible, therefore 

e. Place the field-magnets. or their pole-piece, 
as close to the rotating armature as is compatible 
with safety in running. 

J. Avoid edges and corners on the magnets and 
pole-pieces if you want a uniform field. ‘The laws 
of distribution of the magnetic lines of force round 
a pole are stnkingly akin to those of the distribution 
of electrification over a conductor. We avoid edges 
and points in the latter case, and ought to do in the 
former. If the field-magnets or their pole-pieces 
have sharp edges, the field cannot be uniform, and 
some of the lines of force will run uselessly through 
the space outside the armature instead of going 
through it. Theoretically, the very best form to 
give eternally to a magnet is that of the curves of 
the magnetic lines of force. 

g. Reinforce the magnetic field by placing iron, 
or better still, electro-mugnets, within the rotating 
armature. In many cases this is done by giving 
the armature coils iron cores which rotate with 
them; in other cases, the iron cores, or internal 
masses are stationary. In the former case there is 
loss by heating ; in the latter, there are structural 
difficulties to be overcome. Siemens has employed 
a stationary mass within hisrotating drum-armature. 
Internal electro-magnets serving the function of 
concentrating the magnetism of the field, and of so 
providing a continuous magnetic circuit, have been 
used by Lord Elphinstone and Mr. Vincent. A 
similar device obtains in Sir W. Thomson's mouse- 
mil’? dynamo, and in Jürgensen's dynamo. 

h. In cases where a uniform magnetic field is 
not desired, but where, as in dynamos of the second 
class, the field must have varying intensity at 
different points, it may be advisable specially to use 
field-magnets with edges or points, so as to con- 
centrate the field at certain regions. 


Pole-Pieces. 


i. The pole-pieces should be heavy, with plenty 
on in them, for reasons similar to those urged 
above. 

J- The pole-pieces should be of shapes really 
adapted to their functions. If intended to form a 
single approximately uniform field, they should not 
extend too far on each side. The distribution of the 
electromotive force in the various sections of the 
coils on the armature depends very greatly on the 
shape of the pole-pieccs. 

k. Pole- pieces should be constructed so as to 
avoid, if possible, the generation in them of useless 
Foucault currents. The only way of diminishing 
loss from this source is to construct them of lamina, 
built up so thatthe mass of iron is divided by planes 
in a direction perpendicular to the direction of the 
currents, or of the electromotive forces tending to 
start such currents. 

l. If the bed-plates of dynamos are of cast-iron, 
care should be taken that these bed-plates do not 
short-circuit the magnetic lines of force from pole 
to pole of the field-magnets. Masses of brass, zinc, 
or other non-magnetic metal may be interposed ; 
but are at best a poor resource. In a well-de- 
sigued dynamo, there should be no need of such 
devices. 


Field-Magnet Coils. 


m. In order to be of the greatest possible 
service, the coils of the ficld-magnets should be 
wound on most thickly at the middle of the magnet, 
not distributed uniformly along its length, nor yet 
crowded about its poles. The reason for this is 
two-fold. Many of the lines of force of a magnet 
„lenk out” from the sides of the et before 
reaching its poles, where they should all emerge if 
the mass of the magnet were perfectly equally 
magnetised throughout it whole length. Internally, 
the magnetisation of the maguet is greatest at its 
centre. At, or near the centre, therefore, place the 
magnetising coils, that the line of force due to them 
may run through as much iron as possible. The 
second reason for not placing the coils at the end 
is this ; any external influence which may disturb 
the magnetism of a magnet, or affec the distribu- 
tion of its lines of force, affects the lines of force in 
the neighbourhoud of the pole far more than those 
in any other region. It is for this reason that in 
Bell’s telephones, where it is desired to make a 
maguet most sensitive to variations in intensity, 
the coils are fixed on at the pole. In the field- 
magnet of a dynamo, on the con , where the 
magnet is wanted to be as steady and constant as 
possible in its magnetic power, the coils should not 
be placed on the poles. l ; 

n. The proper resistances to give to the field- 
magnet coils of dynamos have been calculated by 
Sir Wm. Thomson, who has given the following 
results :— 

For Series Dynamo,” make the resistance of 
the field-magnets a little less than that of the 
armature. Both of them should be small, compared 


with the resistance of the external circuit. The 
ratio of the waste by heating in the machine, to the 
total electric work of the machine, will be— 

waste: Ru + Ra 


total work Ru + Ra + Rx 
and useful work _ RE 
total work Ru + Ra + RX 


where Rw isthe resistance of the magnets, 
4 „ 3 of the armature, 
Rx ,, 7 of the external circuit. 


For a Shunt Dynamo,” the rule is different. 
The best proportions are when such that 


Rx = V Ru Ra, or that 


Rx 
= Ra 
also the ratio of useful work is :— 
useful work _ 1 
total work 142 Ra 
Ku 


An example of the latter may be of advantage. 
Suppose it was wished that the waste should 
not be more than 10 per cent. of the useful 
work, the ratio of the formula must equal 


Ra 
19. or 1 + 1,3. Hence V Ru must equal zh; 
or Rx, the resistance of the ficld-magncts, must be 
400 times Ra, that of the armature. 


Armature Cores. 


a. Theory dictates that if iron is employed in 
armatures, it must be slit or laminated, so us to 
prevent the generation of Foucault currents. Such 
iron cores should be structurally divided in planes 
normal to the circuits round which clectromotive 
force is induced; or should be divided in plancs 
parallel to the lines of force and to the direction of 
the motion. Cores built up of varnished iron wire, 
or of thin discs of sheet-iron separated by varnish 
asbestos paper, or mica, partially realise the required 
condition. 

p. Armature cores should be so arranged that the 
direction of polarity of their magnetisation is never 
abruptly reversed during their rotation. If this 
precaution is neglected, the cores will be heated. . 


Armature Coils. 


9. All needless resistance should be avoided in 
armature coils, as hurtful to the efficiency of the 
machine. The wires should therefore be as short 
and as thick as is consistent with obtuining the 
requisite electromotive force, without requiring an 
undue speed of driving. 

r. The wire should be of the very best electric 
conductivity. The conductivity of good copper is 
so nearly equal to that of silver (over 96 per cent.), 
that it is not worth while to use silver wircs in the 
armature coils of dynamos. 

a. In cases where rods or strips of copper are used 
instead of mere wires, care must be taken to avoid 
Foucault currents by laminatiug such conductors, 
or slitting them in planes parallel to the electro- 
motive force ; that is to say, in planes perpendicular 
to the lines of force, and to the direction of the 
rotation.“ * 

t. In dynamos of the first class, when used to 
generate currents in one direction, since the currents 

enerated in the coils are doing half their motion 
inverse to those generated during the other half of 
their motion, a commutator or a collector of some 
kind must be used. In any single coil without a 
commutator, the alternate currents would be 

enernted in successive revolutions, if the coil were 
destitute ofself-induction currents, whose variations 
may be graphically expressed by recurring sinusoidal 
curve, such as Fig. 10. But if by the addition of a 
of a simple split-tube commutator the alternate 
halves of these currents are reversed, so as to rectify 
their direction through the rest of the circuit, the 
resultant currents will not be continuous, but will 
be of one sign only, as shown in Fig. 11, there be- 
ing two currents generated during cach revolution 
of the coil. If two coils are used, at right-angles 
to each others’ planes, so that one comes into the 
position of best action, while the other is in the 

osition of least action (one being normal to the 
lines of force, when the other is parallel to them), 
and their actious be superposed, the result will be, 
as shown in Fig. 12, to give a current which is 
continuous, but not 1 having four slight un- 
dulations per revolution. If any number of separate 
coils are used, and their effects, occurring at regular 
intervals, be superposed, a similar curve will be 
obtained, but with summits aa ie more 
numerous and less elevated. en the number of 
coils used is very great, and the overlappings of 
the curves still more complete, the row of summits 
will form practically a straight line, or the whole 
current be practically constant. 


è It will be observed that the rule for climinating 
Foucault currents is different, in the three cases, for 
magnets and their pole-pieces, formoving iron arma 
cores, and for moving conductors in the armature. 
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tt. The rotating armature coils 
be divided into a large number 
coming in regular 
best action. 

v. If these sections, or coils, are independent of 
each other, each coil, or diametral pair of coils, 
must have its own commutator. If they are not 


t therefore to 
sections, each 


independent, but are wound on in continuous 
connection all round the armature, a collector is 
needed, consisting of parallel metallic bars as 
numerous as the sections, each bar communicating 
with the end of one section and the beginning of 
the next. 

w. In any case, the connections of such sections 


and of the commutators, or collectors, should be | ing 


5 round the axis; for if not symmetrical, 
the induction will be unequal in the 
successively ocoupy the same positions with respect 
to the tield-magnets, giving rise to inequalities in 
the electromotive force, sparking at the commutator, 
or collector, or other irregularities. 

. In the case where the coils are working in 
sories, it is advan us to arrange the commutator 
to cut out the coil is in the position of least 
action, as the circuit is thereby relieved of the 
resistance of an idle coil. But no such coil should 
be short-circuited to cut it out. In the case where 
the coils are working in parallel, cutting out an idle 


ecet 
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succession into the position of | The two sectors, situated on the same diameter 


Jan, 12, 1888. 


„„ ³˙¹mꝛm A eae eee ————— - 


and therefore the discharge between them, is by 
mu compensation maintained constant. The 
machine is, moreover, perfectly self-exciting, re- 
quiring neither friction nor the P from any out- 
side electric exciter to start it. is is one of the 


Pere ene it is probable that the carriers of the one 
isc act ns inductors to the other. 


of each disc, are twice in each revolution momen- 
ay placed in metallic connection with one 
another by a pair of fine wire brushes attached to 
the ends of a curved rod, supported at the middle 
of ita length by one of the projecting ends of the 
fixed spindle upon which the discs rotate, the brass 


sector-shaped plates just grazing the tips of the | initial is obtained not so much as in Sir 
brushes as they them. 


. William Thomson’s replenisher from a minute dif- 
The position of the two pairs of brushes with re- 


ference of electrical potential between two parts of 
speot to the fixed collecting combs, and to one x 


f i oor the apparatus—for insulation is hardly perfect 
another, is variable, as each pair is capable of being | enough to allow so minute a difference to be s0 
rotated on the spindle through a certain 


3 : angular | enormously increased in so short a time—but rather 
distance; and thero is, as in the case of the collecting 111 


; from the frictional influence of the air, and that 
commutator-brushes of dynamo-electric apparatus, | chiefly between the plates—that is to gay, on the 


one position of maximum efficiency. This n | surfaces opposite to those to which the sectors are 
in the machine we are now describing appears to be | attached. ithin this narrow space the air fric- 


when the brushes touch the discs on 

situate about 45° from the collecting combe, and 90° 
from one another. To make this clear, let us sup- 
pose the twelve sector-shaped plates to be numbered 
round like the hours of a clock, from I. to XII. 
then opposite plates, such as XII. and VI., X. and 
IV., . and II., if on the front disc, would be 
momentarily connected together when passing the 
F a point mid-way between X. and 
XI. and IV. V. on a clock- face; and, if on the 
back disc, they would be connected when passing 
between I. and II., and VII. and VIII. 

The fixed conductors consist of two forks fur- 
nished with collecting combs directed towards one 
another and towards the two discs which rotate 
between them, the position of the two forks, which 
are supported on ebonite pillars, being aone the 
horizontal diameter of the discs. To these collect- 
combs are a the terminal electrodes 
whose distance a can be varied by the two 
projecting ebonite handles shown in the illustration. 

The presence of these collecting combs appears to 
play no part in the action of the apparatus except 
to convey the electric charge to what may 
termed the external circuit, for the inductive action 
of the machine is quite as rapid and as powerful 
when both collectors are removed, and nothing is 
left but the two rotating discs and their tive 
contact or neutralising brushes, the whole ap- 
paanan bristling with electricity, and if viewed in 
e dark presenting a most beautiful a aprile ra 
rush dis- 


being literally bathed with luminous 


tion must be far greater than on the outside 
surface, on account of the two discs rotating in 
opposite directions. Whether, however, the 
initial be derived from air friction or not 
ita generation is a point of very great interest, and 
this is i conspicuous in the remarkable 
experiment to which we have referred, in which 
both conductors are removed, and the most brilliant 
electrical effects are produced when the apparatus 
consists simply of two discs rotating in opposite 
directions, with no fixed conductors except the 
light conducting brushes. 
From the above description and illustration it 
will be apparent that the apparatus can be con- 
ora few shillings, and thus a very useful 
highly instructive generator of static electricity 
is by . Wimshurst’s latest invention, placed 
within the reach of all. Having constructed 
several machines himself, Mr. Wimshurst is of the 
opinion thatamateurs, saing an average amount 
of skill, and having facilities for making the : 
can construct a machine of this kind for a 
very small sum, as the materials cost but little. If 
a result oan be obtained, Mr. Wimahurst will, 
besides having won the gratitude of the scientific 
world for having made a valuable contribution to 
the science of electricity, deserve the thanks of 
teachers and students for placing in their hands a 
much-needed instrument for the induction and 
production of electricity. 


coil 3 the resistance, but may ks 5 charges. IN 
to prevent heating from waste curren versing | It is one peculiarity of this interesting machine DUCTION OF SOUND 
it from the active coils. that it isonly with the greatest difficulty that the CON pe te 705 

y. In the case of pole-armatures, the coils should i 8 


be wound on the poles rather than on the middles of 
the projecting cores; since the variations in the 
induced magnetism are most effective at or near 
the poles. (See d m). 

z. Since it is impossible to reduce the resistance of 
the armature coils to zero, it is impossible to pre- 
vent heat being developed in those coils during their 
rotation ; hence it is advisable that the coils should 
be wound with air-spaces in some way between 
‘them, that they may be cooled by ventilation. 

aa. The insulation of the armature coils should 
be insured with particular cure, and should be 
-carried out as far as possible with mica and asbestos, 
or other materials not liable to be melted, if the 
armature coils become heated. 


(To be continued.) 


WIMSHURST'S INFLUENCE 
MACHINE. 


M p. 153 we illustrated and described a 

multiplate electrical induction machine, de- 

vised and constructed by Mr. Jas. Wimshurst, of the 

- Board of Trade. That gentleman has now added 

to his reputation as a scientific inventor by con- 

structing a machine, the description of which we 
extract from an article in Engincering: 

This new machine consists of two circular discs of 
ordinary window-glass 14}in. in diameter, mounted 
‘upon a fixed horizontal spindle in such a way as to 

be rotated in opposite directions at a distance apart 
‘of not more than zin. Each disc is attached to the 
-and of a hollow boss of wood, or of ebonite, upon 
which is turned a small pulley. This is driven by 
“a cord or belt from a large pulley, of which there 
are two attached toa spindle below the machine, 
and which is rotated by a winch handle, the dif- 
ference in the directions of rotation being obtained 
by the crossing of one of the belts. 

Both discs are well varnished, and, attached by 
cement to the outer surface of each are twelve 
radial sector-shaped plates of thin brass disposed 
around the discs at equal angular distances apart, 
which play avery similar part in the action of 
the apparatus to the carriers“ of Nicholson's 
‘‘ revolving doubler,” and those of the Re- 
plenisher of Sir William Thomson; but it would 
appear that they domore than this, and that they 
take the place also of the ‘‘inductors’’ in both those 
instruments—for there is nothing else in Mr. 
Wimshurst’s apparatus to correspond with those 


polarity of its electrodes can be reversed 
Vi˙ kl Tory Caora advan over 
most of the induction machines. It is difficult to 
account satisfactorily for the exceptionally high 
efficiency of the apparatus, which is considerably 
more powerful than a Voss machine of equal size 
and of much greater vou (for in the first experi- 
mental machines which Mr. Wimshurst has con- 
structed for himself the extreme lightness is most 
remarkable). With a machine of size we have 
described, which is shown in the illustration, 


and in 
4 1 the intensity of sound heard in air 
decreases in the ratio of the square of the 
distance, has been accepted as an unquestionable 
dogma of physical and physiological acoustics, and 
a necessary postulate of the fundamental ciples 
of d ics. Recent experiments by Herr Vierordt, 
however (of which an account a in Der 
Naturforscher), appear to cast some doubt on it. 

Sounds and tones of various intensity may be 
produced, of course, by dropping weights on a 
plate that is capable of vibration. In calculation, 
one must not take (as was formerly done à priori) 
the vis viva of the falling body at the moment of 
striking the plate, and so the square of the ree: 
as measure of the sound-intensity, but simply the 
velocity. This has been previously shown by ex- 
periments, both by Herr Vierordt and by Herr 
Oberbeck. 

In the tirst of Herr Vierordt’s experiments to be 
now considered, a sound-pendulum was used, 
which set in vibration a l vertical ivory plate; 
the intensity of the sound could always be deter- 
mined in the simplest way from the angle of eleva- 
tion of the pendulum. e ear of the observer was 
first at that distance from the source of 
oan at which, when the dulum was raised 
only a few degrees, and let fall, he could just hear 
the sound. is was the case at 13'74m. (say, 
45·8ft.) distance, and 5° elevation; and these values 
varied but little in different experiments on the 
same day or on different days. en four distances 
were measured from the source of sound, which 
were as 1: 2: 3: 4, and for each the angle of ele- 
vation, or intensity of sound, was measured, which 
was necessary to produce the sensation of sound. 

The numbers obtained on two days of experiment 
proved that for production of just perceptible sen- 
sations, intensities are required which (approxi- 
mately) increase in proportion to the distances of 
the ear from the source of sound. 

To examine further the weakening of sound at 
very great distances, Herr Vierordt procured a 
larger pendulum a tus giving stronger sounds, 

made the experiments in the evening, in culm 
weather, and in an pa pa where the possibility 
of reflection was excluded. The measured distances 
from the source were again as 1: 2: 3: 4; and the 
nearest station was 54°96m. (say 183ft.) In a last 
series of experiments stronger sensations of sound 
were produced from a sound-pendulum standing 
near, and with these were compared the impree- 
sions from a second apparatus, which, for icu- 
lar distances, required ifferent angles of elevation 
to produce equality of sensation. 


there is produced under ordinary atmospheric con- 
ditions, a powerful spark discharge between the 
electrodes when they are separated by a distance of 
4}in., a par size Leyden jar being in oonnection 
with each electrode, and these 4}in. discharges take 

lace in regular succession at every two and a half 
Fara of the handle. This remarkable efficiency may 
be ly due to the duplex action of the Pteria 
both plates being active and contributing electricity 
to the collecting combs, the sector-sha plates of 
brass acting as inductors when in their position of 
lowest efficiency as carriers, and as carriers when 
in the positions at which their inductive effect is 
at a minimum, and vice versd, and as it follows 
from the construction of the instrument that the 
inductors of the one disc are at taa ppano of high- 
est efficiency when those of the other are at their 
lowest, and vice rersd, and as this applies with equal 
force to the sectors when considered as carriers, 
it also follows that the charging of the electrodes, 


* 
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melted and fell down in globules ; since that 
time only 70 years have e , and it will be 
quits impossible for me to uicle one-tenth of 
e discoveries and inventions made in this peri 
of time. I shall content myself by simply pointing 
out the most im t of the discoveries con- 
nected with electric lighting, leaving it to my 
readers to stany the subject if they wish to know 
something of that force which is destined to occupy 


A discovery of the utmost importance was made 
in the latter part of the year 1819 by Oersted, the 
then secretary of the Royal Society o 
He had, in 1813, published a work in which he 
hinted at a connection between ma etism and 
1672, Otto Guericke, in his work, Experimentor electricity, but it was six years later when he made 
nova Magdeburdica,”’ announced his discovery of a the important discovery that a current of electricity 

ich, passing through a wire over a magnetic needle 

f | ca the needle to deflect. The announcement of 
this experiment excited the greatest interest among 
all the philosophers of Europe, and in 1820 Arego 
invented the electro-magnet ; Schweigger, of Halle, 
aleo invented the galvanometer, which Ampere 
first exhibited at a meeting of the Royal Academy 
of Sciences, and in the following year, 1821, Fara- 
day discovered electro-magnetic rotation, a full 
account of his experiments are contained in the 
Philosophical Transactions for 1823; but the most 
important of the great discoveries of the noble 
y was that in 1831, when he obtained 


. 
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Jax, 12, 1883. 


give again a true balance ; hence the inclination of 
the magnetic-needle was discovered by Norman. 
Some twenty-four years later, in a.D. 1600, Dr. 


ferent distances of 
sities of sound increasing by about the same 


amounts are required. Int is ease, therefore, the 
result was the same as in the other ; that is, from 


one distance to another the intensity of the sound | experiments, proving that other bodies besides 


amber had similar properties under like conditions. 


y, the same law was verified in large rooms, Among such substances he enumerates glass, resin, 


provided the experiment was made only with very 


Dr. Gilbert's work was received with enthusiasm, 
three-fourths of acentury had nearly elapsed before 


Herr Vierordt accordingly formulates the seem- 
anything worth recordin took place: when, in 


ingly strange result that the intensiti of sound in 
free air decreases in the simpe ratio of the distances 
from the source of sound. 

“To the objection that (as I am very well aware) 
my representations are ubsolutely in conflict with 
the laws of physics, aud especially with all that | when ru 
it has hitherto been necessary to accept regarding electricity. ‘Three years later, in 1675, Sir Isaac 
the propagation of spherical waves, I inust reply,” Newton found that a glass giono was preferable to 
says the author. that I do not take my stand on | 4 ball of sulphur ; and Sir c also found that by 
theoretical grounds, but only and exclusively on rubbing a flat glass held a short distance above the 
facts acquired experi entally, which cannot be | table, small bodies on the table were lifted towards 

ied. My affirmation, also based only on | it. He also found that different materials used for 
experiment, that the ordinary measure of sound | rubbing produced different results; some causing 
intensity is false, is also in direct contradiction to | a violent attraction, and others a weak attraction 
the theory accepted, as beyond doubt this contra- | only. In the same year, 1675. Robert Boyle feund 
diction will disappear, aud the contradiction of | that not only did the rubbed amber attract other 
theory arising from the facts of experiment just bodies; but that when the amber was suspended, 
given will find a satisfactory explanation, if facts | 80 as to move easily, the amber itself was also 
1 by me first appear inexplicable or even attracted by the body acted upon; in other words, 
impossible. 

J only remark further, that, as I have found in 


numerous experiments, which I will not here stay 
ments have been made; but ono of the most im- 


portant was that by Siemens, in 1854, of his arma- 
ture, in which the wire was wound longitudinally 
instead of tranversely, as in the old machines. The 
first time the electric light was used in a public 
manner was in 1836, when it was used to illustrate 


either conductors or non-conductors of electricity, 
and he conducted a current through wet string, the 
first experiment, leading on to the establishing of 


later, in 1733, Dufay discovered that conductors 
were non-electrics ; and that non - conductors 
were electrics. He also distinguished between | 
tive and negative electricity. For sri 

: é : 95 


specia 
highly unexpected law is confirmed in cylinders of 
wood, metal, ice, &c., in open troughs of uniform 
croas section, filled with water or other dropable 
ly, in air columns inclosed in 
pipes of uniform width. Sound is thus propagated | posi 
according to quite different laws from, e.g., those | Y ' 
the perfecting of the frictional electric machine, 
the most important additions being, in 1740, the 


poma conductor, by Boze, of Witten neri and the 


rat patent (No. 8644) 
was taken out by Henry Pinkus tor electric light- 
; patents were granted year by 
ear. In the year 1845, a patent was taken out by 
tarr and Peabody for an incandescent lamp, con- 
sisting of platinum wire: and in 1847, Fouca 
and Duboscq made the first regulator for an arc 
light; soon after this, Serrin made bis famous 
„regulator: this entirely superseded the former one 
of Foucault and Duboscq. In 
Nollett, of Brussels, commence! a machine, whi 


the electric lighting in „the resent Opera House. 
e 


dropping a ball from 6ctm. (say 2-4in.) and 0°57ctm. | Med wy er, ust after 
(say 2 An.) produce two ‘Nifferent sounds, whose | this, in 1746, Muschenbrock, and his pupil Cuneus, 
intensity in this case will be in the ratio of 4:1, and | of Leyden, were endeavouring to electrify a flask 
listen to them first at a distance of Im. (say 3ft. 4in.), j 
then at a distauce of 2m. (sa 6ft. 8in.). The 
most unpractised will perceive that the intensities 
are not weakened in the ratio of the squares. He 
who has convinced himself of this will then 
willingly accept also the positive statement that] 
the sound intensity diminishes in the simple ratio 


of the distance from the sound source, and convince 
although at that time in several lighthouses in 


„France, was soon . by smaller and more 
1854, Siemens made a 
eee improvement in the armature, which 
have before mentioned ; then came the 
machines of Wilde, Holmes, Ladd, and others, and 
during a period of some 18 years but little was 
done to keep up the excitement of 1840-6 ; but in 
the year 1872 Gramme made his justly celebrated 
d o, which has yielded him fame, gold medals, 
and other rewards, and as a consequence of hi 
success others followed, and some hundreds of 
dynamos have been made— some good, others bad— 
and among other inventions connected with electric 
lighting is that in the year 1876, by Jablochkoff, of 
ich bears his name; also in 1878 
Edison introduced his platinum incandescent lamp; 
in, in the same year, Brush made his famous 


Herr Vierordt suggests the 1 
law of sound conduction arrived a 
numerous experiments may de nd on special o f 
jective 5 of the sound vibrations, perhaps with a large battery of Leyden jars. he, 
caused by friction of particles on each other, and 1752, during a storm, flew a kite havin 
requiring further investigation. metallic points ; with this and a key attach 
Der Naturforscher says that the contradiction here | to the lower end of the packthread, and from this 
pointed out may find its ex anation in the obser- | a silk cord attached to a tree, he obtained a con- 
vation of Lord Rayleigh, that the intensity of air | siderable number of sparks; not until, however, 
vibrations, as measured by a special apparatus, often the rain had saturated the thread. From these ex- 
atands in no relation to the simultaneous sensation periments, Franklin invented the lightning-con- 
i uctor. From Philadelphia we must travel to 


of hearing. 
SS Pavia, where, in 1775, Volta invented the electro- 


horus, in 1782 he made the condenser, and in 1799 
A BRIEF HISTORY OF ELECTRICITY 


ə made his famous . While Volta was 
AND ELECTRIC LIGHTING." at work in experiments in ictional electricity, at 
By W. J. LANCASTER, F. C. S., F. R. A. S. 


the neighbouring town of Bologna, Galvani was 
making e iy important experiments ; but in an | agam ) 
opposite direc ion. Thus, in 1780, Galvani dis- dynamo and arc lamps, ond in 1881 Maxim made 
Hoo thought that a brief history of covered the contraction in a frog’s leg, when the his incandescent lamp, using carbonised cardboard. 
electricity would be of interest to our crural nerve was connected to a metallic support, | Lane-Fox also made an incandescent lamp, ae ° 
members, I have searched through some scores of and the electrical machine, worked at every spark carbonised broom, Edison’s using car 
he found a consequent contraction of the leg. In | bamboo, and Swan, who uses carbo a) wale 
1786 he obtained the same effect by the contact of ment, and in the same year, co 
issimi etals, and after a Lia number of | puffing, Faure’s accumulator cam 
ago. experimen a complete ac- | and remains almost as it was. But there are reasons 
At this remote period of our earth’s history, | count of them, which led to a considerable amount | why the accumulator should become a great success, 
of correspondence between Galvani and Volta; 
but the first to explain the true cause of the action | we shall no doubt, during 1883, have x a per- 
i men- 


the Chinese were acquainted with the power pos- 
sessed by loadstone, of attracting particles of iron. 
e | in 1792 was Fabroni, of Florence, who enunciated | fect accumulator. It has been im poesl 
tion even the names of the numerous systems of 


and with the amount of brain energy devoted to it 


of cells, some 2,000 in all. 
teresting account of these cells, and the then re- 


the founder of the lonic philosophy; discovered that 
markable experiments and researches made wi h 


umber (electron), when rubbed, possessed the 

power of attracting particles of decayed leaves, 

pieces of straw, &c. Thales believed that amber 

Was an animate body, and, in fact, regarded the | of Nov. 20, ; v. 18 , 

world as a living being, ahd that everything was | One, Davy foreshadows his discovery in 1809 of the 

derived from water. Again, another period of over electric ight, which he obtained from two pencils 
coal, each lin. long and gin. in diameter: 


2.000 years elapsed without any important fact of charco ; 
in A. D. 1576, Robert Nor- the spark obtained, when the points touched, was 


man discovered that when a nicely-poised needle increased to an arc 4in. in length by the separa- 

was magnetised, the North end became apparently tion of the carbon points; afterwards an arc of 

heavier, and the South pole had to be weighted to | in. was obtained in an exhausted receiver, and so 
J ohne ae ee 


i : g with the Bürgin 
dynamo, which is 3 recent introduction into Eng- 
land, I may state that although at first it was an 
ine, still Mr. Crompton has so much 
improved its construction that it is now known as 
the Crompton-Biirgin machine. The current pro- 
duced by it is a continuous one, equall applicable 


intense was the heat that Davy tells us not only 
for either arc or incandescent lamps, an its current 


were the charcoal points consumed, but also the 


Fe ee eee eS 
© Submitted by the author at the Birmingham and 0 
platinum wire to which they were attached was 
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being, as I have stated, continuous, there is no 
danger of even the slightest accident or even death, 
as is the case with an alternating current. The 
3 consists essentially of à large pair of 

ectro-maguets, forming the framework, having 
similar poles in close contact thus, N. to N. and S. 
toS. Between the N. and S. poles a space is bored 
out * and is fitted with gun-metal 
covers, having central bosses, in which revolves a 
turned steel spindle, driven by a steam-engine. 
Upon this spindle are secured, side by side, but in 
moderately open order, a number of coils of insu- 
lated copper wire, so disposed that when revolving 


with the spindle, the rings of each coil cut through | P 


the lines of force of the electro-magnets, and in- 
duce a current of electricity, becoming more in- 
teuse in proportion to the number of layers of wire 
in each coil, and also to the speed of rotation. The 
coils are built on radial arms from the spindle, as 
to bring them as nearly as possible to the inner 
surfaces of the pole-pieces of electro-magnets when 
rotating, so that the whole cylindrical space is lined 
with the coils. From each coil there are two free 
ends of wire, all of them being led out to one end 
of spindle; they are there connected to separate in- 
sulated strips forming the commutator; thecurrent 
is collected from this commutator by a couple of 
metallic brushes diametrically opposite to each 
other; these convey the currentffirst through the 
cous of wire on the large electro-maguets, called 
the tield magnets, and thence to binding posts, 
from which a cable conveys the current to be used 
up, either as au iluminant, or as a source of power. 
For an arc light a regulator must be used, und for 
incandescent lighting either of the systems I 
have before mentioned is satisfactory. In the 
hghting of our own institute, the Crompton Win- 
field Association use Swan’s lamps, of which there 
are over 40 in the circuit; these incandescent 
lamps aro very satisfactory, and have an average 
life of 1,000 hours; some, however, have lasted 
longer than this. Of tho fittings, I can only say 
that the beauty of Messrs. R. W. Winfield and 
Co.'s productions is well known, and’ they have, 
not only here, but in the Town Hall, Birmingham, 
the Mansion House, London, the New Law Courts, 
&c., &c., added lustre to a reputation already 
world-wide and unsurpassed. I have only to add 
that Messrs. Winfield and Co. will be happy to 
show at their own offices and show-rooms their 
contributions to practical electric lighting to anyone 
interested in the subject. 


USEFUL AND SCIENTIFIC NOTES. 


— a; ees 


Patents in 1882.—The number of patents ap- 
plied for during the year just expired shows a con- 
siderable increase over the'applications of the year 
1881. The steady rise in the business of the Patent 
Office may be best exhibited by taking the figures 
of the last few years, which are as follows :—1870, 
3,405; 1871, 3,629; 1872, 3,970 ; 1873, 4,294 ; 1874, 
4,492 5 1875, 4.561; 1876, 5,069; 1877, 4.949; 1878, 
5,343; 1879, 5,338 ; 1880, 5.517; 1881, 5,751; 1882, 
6,241. As „ the applications of last year, no 
fewer than 1,531, or about 25 per cent., originated 
within the limits of the London postal district (be- 
cause the majority of patent agents have their 
offices within those limits). The United States 
furnished 799, or very nearly 13 per cent. The 
number of applications from France reached 544, 
or something under 9 per cent., showing a slight 
falling off from the applications in 1881, which 
umounted to 552. On the other hand, Germany 
contributed 499, or about 8 per cent., as against 
4050 in the previous year. 


Tempering Mill Bilis.—The American Miller 
gives the following composition for tempering 
cast-stee] mill bill:—‘‘ To three gallons of ruin 
water add three ounces of spirits of nitre, throe 
ounces of hartshorn, three ounces of white vitriol, 
three ounces of sal-ammouniac, three of alum, and 
six ounces of salt, with two handfuls of the parings 
of horse’s hoof. The steel should be heated a dark 
cherry red. A large jug of this preparation should be 
kept corked tight so that it may not evaporate nor 
lose its strength.“ We imagine this recipe is 
rather old, as we have some recollection of it being 
specially recommended for tempering chisels to pick 
French burr stones. 


Dure the veer just closed there were reported 
28 mining explosions, 15 of which were fatal, the 
number of deaths reaching 241, exactly the average 
for the past 32 years. Of 32 warnings issued, 19 
were justified by subsequent events, 12 were fol- 
lowed within three days by the loss of 139 lives in 
15 explosions, and 66 lives were lost on the fifth and 
sixth days after the issue of warnings. In each case 
these warnings denoted a continuance of dangerous 
changes. 


AmoncstT lubricating oils, fine mineral oils stand 
first on tue list of those which adhere well to metal 
surfaces, but are without perceptible molecular 
cohesion. Sperm oil stands second; neatsfoot 
third; and lard oil fourth. 
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SCIENTIFIC NEWS. 
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LEMENTS of the great comet of 1882, com- 
puted by Prof. Frisby, of the U.S. Naval 
Observatory, bear, he says, a close resemblance 
to Comet I., B.c. 371; and he thinks the recent 
appearance may be possibly its third return, a 
very brilliant comet having been scen in full 
daylight, A.D. 363. 


An abstract of the proceedings of the Liver- 
ool Astronomical Society contains the sub- 
stance of the papers read before the Society at its 
meeting last month — viz., the ‘‘ Probable 
Variability of Beta Leonis, by Mr. J. E. Gore, 
F. R. A. S., in which the author concludes that the 
star is less brilliant than it was formerly; Note on 
the Order of Discovery of the Details of the Great 
Comet, by T. E. Espin, B. A., F. R. A. S.; Lunar 
Atmosphere, by W. H. Davies; and“ Recent 
Observations on Jupiter,“ by W. F. Denning, 
F. R. A. S. 


The Gresham Lectures will be read to the 
public, in English, at 6 p. m., in the theatre of 
Gresham College, Buasinghall- street, in the follow- 
ing order: Geometry (the Dean of Manchester), 
16th, 17th, 18th, and 19th of January; Law (Dr. 
Abdy), 23rd, 24th, 25th, and 26th of January ; 
Rhetoric (Mr. J. E. „ 30th and à1st of 
January, and lst and 2nd of February; Physic 
(Dr. Symes Thompson), 5th, 6th, &th, and 9th of 
February ; Music (Dr. Henry Wylde), 13th, 
l4th, 15th, and 16th of Februtry; Divinity (the 
Dean of Chichester), 20th, 21st, 22nd, and 23rd 
of February; and Astronomy (kev. E. Ledger), 
17 and 28th of February, and Ist and 2nd of 
March. 


A course of lectures on Voltaic and Dynamic 
Electricity and Magnetism, and their Practical 
Applications,” will be delivered on Monday after- 
noons, at King’s College, by Prof. W. Grylls 
Adams, and a course of practical work will be 
carried on in the Wheatstone laboratory under 
his direction. The laboratory will be open every 
afternoon except Saturday. The lectures and 
work commence next Monday. 


lt is stated that several artists have combined 
to have their studios illuminated by incandescent 
lamps. The fact that combination is necessary 
looks as if there was not much probability of 
electric energy being sent out in storage battcries 
at so much per cell. 


Mr. C. E. Stretton sends us an account ofa 
visit he paid to the.factory of Messrs. Corah, 
Sons, and € Cooper to sce the electric light in- 
stallations. Thero are fourteen arc lamps of the 
Brush type, any of which can be switched out of 
the circuit, and eighteen Swan incandescent 
lamps for the offices and private rooms. By 
means of the electric light, colours can be 
readily distinguished, and thus work can be 
continued, without daylight, at Messrs. Corah’s 
factory. Mr. Stretton thinks that electric light 
might be used with advantage at some of the 
large junctions and shunting yards, where many 
of the employés are injured in consequence of 
having to perform their dangerous dutics in com- 


parative darkness. 


M. Gaston Planté has received the gold medal 
of the Société d' Encouragement, which wus 
awarded at the annual mecting for 1882, for his 
work on the accumulation of electricity. 


Messrs. Brown, Barnes, and Bell, of Bold- 
street, Liverpool, send us some specimens of 
„Photo- filigrane, a method of producing the 
effects of water-marking in the body of ordinary 
paper, by pressing it betwcen specially hard 
rollers, temporarily engraved by photographic 
means. The process is tho invention of Mr. W. 
B. Woodbury, and the ettect is caused by the 
portions of the paper which are compressed by the 
design engraved on the rollers being rendered 
more transparent to transmitted light, and darker 
in colour by reflected light. Half-tones or 
gradations of light are thus reproduced. Amongst 
the samples are visiting cards, which held up to 
the light convey the impression that a photograph 
is buried in the substance of the paper, portrait 
and ornamental notepaper, and business stationery 
in which the specialité of the firm is indicated by 
the photo-filigrane watermarking. The process 
is believed to be specially useful for producing 
designs upon bills of exchange, cheques, &c. The 
cost of the process is said to be moderate. 


The great value of tho Westinghouse brake 


was exemplified once more the other day, when 
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a down express was promptly stopped and pre- 
vented from running into the wreck of a coal 
train which had fouled the down line near Angel- 
road station, on the Great Eastern Railway. It 
appears that a signalman, finding that something 
wus wrong with a coal train approaching him on 
the up line, had the presence of mind to block 
the down line by throwing up his home signal 
almost in the face of tho driver of the down ex- 
press, which had already passed the distant 
signal, Thanks to the powcr of the Westing- 
house brake, and the fact that it is placed in the 
hands of the driver, the train was brought to a 
stand in 200 yards. What would have been the 
result if the driver had had to whistle for the 
brakes, can be easily imagined. It is satisfactory 
to learn that the n eN and promptitude of beth 
driver and signalman have met with recognition 
and reward. 


M. Blanchard has been elected President of 
the Académie des Sciences. Prof. Bunsen has been 
elected a foreign associate in the place of the late 
Dr. Wöhler. There are only eight foreign 
associates, and three of them are English Prof. 
Owen, Sir G. B. Airy, and Sir W. Thomson. 


Count Wilczek has been elected president af 
the Vienna Geographical Society, Dr. Von 
Hochstetter, who has held the post for many 
years, having been nominated hunorary president 
for life. 

Since 1870, the number of patents applicd for 
every year has steadily increased, and for 1882 
it reached the unprecedented number (for this 
country) of 6, 241. About 13 percent. came from 
the United States. 


Inthe environs of Paris, from about four to seven 
miles, arc numerous industrial works, warehouses, 
&c., the proprietors or managers of which have 
their homes or offices in Paris. At present there 
are only two means of communication open to the 
merchant—the use of the ordinary telegraph, if 
there be a telegraph office near the works, or a 
private telegraph wire to be fixed at his own ex- 
pense. The latter is virtually impracticable on 
the score of cost, and there are hardly any private 
lines. ‘The former method often involves long 
delays, so that one might as well send an employé 
to the works. To remedy this state of things, 
the General Councillors of the Suburban Cantons 
have proposed to the General Council of the 
Seine the establishment of telephonic communi- 
cations between Paris and its environs. It is 
pointed out that this will not make a breach in the 
monopoly the State reserves in the creation of 
telephonic lines, that it will increase the resources 
of the Treasury by increasing the number of sub- 
scribers to the Société Gcncrale des Telephones. 

A new method of recognising blood-stains 
where they have been partly washed out or 
altered by decay, has been recommended by Signor 
Filippi. It depends on the iron in blood. The 
suspected parts of the tissue are macerated 24 
hours in alcohol of 95 per cent. strength, to which 
one-twenticth of sulphuric acid has been added. 
The liquid is poured off, and made strongly 
alkaline by adding an alcoholio solution of 
ammonia ; then it is heated to boiling in a water- 
bath, end filtered. On the filter remains a 
precipitato of sulphate of ammonia, which is 
washed with alcoholic ammonincal liquid. The 
liquid is vapourised and the residue calcined. If 
hwmatin is present, red spots appear on the sides 
of the porcelain dish, and these dissolved in a 
drop of nitro-muriatic acid, give the well-known 
iron reactions with ferro- or sulpho-cyanide ot 
potassium. It is advisable to mako a testing 
experiment with a stainless part of tho same 
tissue. 

The obituary of 1882 contains many well- 
known names in Continental science. We may 
note the following :—Wohler, Van Monckhoven, 
Wolf, Von Kobell, Reich, Zöllner, Bergsma, 
Reinhard, Reitlinger, Mauser, Schwann, von 
Burg, Schlegel, Decaisne, Hildebrand, Desor, 
Poitevin, Giffard, Leclanché, Plantamour, Ma- 
rino Palmieri (see Chemiker Zeitang, 31 Dec.) 

Attention is called, in Stal? und Eisen, to the 
great difference that prevails with regard to the 
value of a ton. In England, in the copper 
industry, one ton of ore is sold with 2lewt. = 
2,302lb., but cast copper with 2,4401b.; one ton 
of coal = 2,240]b., and in Newcastle, 30 cwt. ; 
in America, wholesale, 2,240lb., retail, 2,000lb. 
In the American iron trade there are no fewer 
than five different ‘‘tons’’ in use, with the several 
values of 2,0001b., 2,204-O3lb., 2. 240lb., 2,20SIb., 
and 2,4641b. 
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The high conducting-power of certain solids 
for sound has been long applied (according to M. 
Gobin), for ascertaining the progress of gravels 
on the bed of the Rhone. If one is in a boat, it 
is silicient to place one end of a cane in the 
water and apply the car to the other; one then 
hears very distinctly the noise produced by tho 
shock of pebbles carricd along by the stream. 
The sound is described as crackling similar to 
that produced in frying: now and aguin more 
pronounced shocks are heard, on impact of large 
stones. 


In a note to tho Paris Academy accompanying 
his six admirable photographs of the comet. Mr. 
Gill, of Cape Town, says that, considering the 
distinctness with which small stars are indicated 
in two of these, he has no doubt that stellar 
maps might be produced by direct photography 
of the heavens, 

It has been recently found by M. Brown- 
Sequard that carbonic acid, blown into the upper 
opening of the larynx, produces not only a local 
anwsthosia in that organ, but general an:esthesia: 
and that this loss of sensibility throughout the 
body depends, not on passage of carbonic acid 
into the blood, but on an influence exercised on 
the nerve-centres by irritation of the sensitive 
nerves of the larynx. 


The International Exhibition in Vienna this 
year will continue from Ist August to 31st 
October. The Ist of March is the limit of date 
for applications. There is to be no jury, and no 
distribution of prizes: but scientific commissions 
will be appointed for electrotechnical experi- 
ments. 

A Frankfort firm, M. S. IIess, have offered 
three prizes (of £25, £10, and £5 respectively) 
for the best designs for iron room-stoves. 
Designs to be sent in before 1 Feb., 1883. 


M. Trouvé has recently brought forward some 
pretty designs for a mixed system of domestic 
lighting, in the form of ornamental candelabra, 
which have incandescence-lamps, as well as 
sockets for ordinary candles. Both candles 
and lamps may be lit together; but it mav 
happen that the candlelight is desired without 
the limps. Most batteries and accumulators are 
applicable for the lamps; but M. Trouvé has 
devised a battery of a very few elements, which 
may be placed at a distance, or in the body of 
the candelabra, and which acts regularly a great 
number of consecutive and even alternate hours: 
there is no waste when the lamps are unlit. The 
system is described in Les Mondes, 23 Dec. 


In a recent paper to the German Electro- 
technical Society, Herr Ludewig gave informa- 
tion as to the disturbances from carth currents in 
the telegraphic lincs in November. (The paper 
appears in the Nuciety’s Journal.) In the dis- 
cussion which followed, Dr. Aron expressed the 
idea that the action of thunderstorms on under- 
ground lines micht be due to the fact that these 
and the acrial systems had common earth plates ; 
and he suggested an experimental trial of lines 
wholly separated. Dr. Werner Siemens, con- 
sidering the strong action of atmospheric and 
earth currents on telegraph working, thought the 
employment of the carth's conductivity preju- 
dicial rather than useful, and asked whether those 
disturbances might not be wholly prevented by 
exclusive use of a metallic circuit. Dr. Brix 
recalled that in 1858, in North America, the 
earth currents during aurora had been utilised for 
tele graphy, and Dr. Siemens mentioned having 
carried on long telegraph conversations with 
officials at Juterbog during aurora in 1849 (a dial 
telegraph was used, and the galvanomcter showed 
deflections ruch as would have been produced 
with 8 Daniell cells; there was, of course, much 
irregularity). Herr Elsasser thought the weaker 
effect of earth currents in the aérial lines of Austria 
might be due to the [ess perfect insulation of 
those lines. It was stated that in further 
endeavours to elucidate the subject of earth cur- 
rents, the Society might count on the active 
assistance of the telegraph authorities; but Herr 
M eissner (of the Post-ottice) could not agree with 
Dr. Siemens’ view as to utilisation of the earth's 
conductivity for telegraph working, for a better 
and less expensive return-connection could not 
be desired. 


It has been recently pointed out by Herr Stefan 
that, if a hollow iron sphere be mugnetised by 
external forces, it acts, in its interior, with 
force opposite to those outside. The resultant 
effect depends on the thickness of the metal. A 
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magnet in the interior is thus partly screened by 
the iron wall round it from the action of magnets 
outside; and, conversely, the latter are much 
less affected by the interior mugnets than if those 
were in a free state. An iron sphere behaves 
towards magnetic forces like a hollow sphere of 
good conducting material towards electric. This 
screening action has found an important appli- 
sation in the Gramme machine, and Herr Stefan 
also demonstrates it in lecture-experiments with 
iron cylinders and iron rings. 

From a careful re-examination of 120 years’ 
records of sunspots, M. Wolf, of Zurich, comes to 
these three conclusions :—(1) There is a period of 
10 years; (2) there is a second period of 11 years 
4 months; (3) there is not a period of 12 years 
imputable to the action of Jupiter. Notwith- 
standing the t difference of the two periods, 
the interval from a minimum to the following 
maximum is the same for both—viz., 44 years. 
After 170 years, the maxima and minima are re- 
produced in the same order and with the same 
numerical values. 


VEGETARIAN RECIPES. 
(From the Dietetie Reformer.) 


Lemon Pudding, baked.—Materials: bread 
crumbs, 5oz.; milk, one pint, ; butter, loz. ; one 
lemon; pounded sugar, 20z. ; two eggs. Method: 
bring the milk to boil; stir in the butter ; pour this 
hot over the bread crumbs. Add sugar, and three 
tinely-minced lemon-peels. Beat the eggs, and 
add them very gently. Put a plain paste round 
the dish, and bake for three-quarters of an hour. 
Cost about 7d. ; will serve three or four persons. 


The Ribblesdale Pudding. — Ingredients : 
three eggs; three large apples (good cooking ones 
must be chosen); bread crumbs, Ib.; sugar, 30z.; 
currants, 30z. (must be well washed and dried); 
grated nutmeg to taste; half a lemon. Method: 
pare, cut, and mince the apples into small pieces; 
aud mix withthe other dried ingredients, beat up 
the eggs, and blend the mixture with them ; then 
beat well for ten minutes ; put into a well-buttered 
mould, tie down with a cloth, and boil two hours. 
Serve with sweet sauce. 


A Dinner for Two.—Thicken a pint cf milk 
with flour (or cornflour), and simmer well with a 
little finely- chopped onion. Salt and bruised pep- 
percorns to taste. Presently add a tablespoontul 
of chopped parsley. Boil two eggs hard—they 
should be put into cold water, and kept in three 
minutes, gently cooling after they come to a boil— 
shell them and jlay them, cut neatly in half length- 
wise, whites uppermost, on a hot dish, on buttered 
toast, or not, as preterred, and pour the thickened 
milk, &c., over them, boiling. Vegetables, as de- 
sired, as an accompaniment. 

Pease-brose—a delicious Breakfast for a 
Halfpenny.—Put two tablespoonfuls of the tinest 
pea-flour into a moderately-sized basin, upon which 
pour boiling water sufficient to allow of its being 
stirred into a thick paste ; rapid and thorough stir- 
ring is essential. is should be eaten warm, with 
syrup or raw sugar. The cost will not exceed a 
halfpenny ; but some prefer to eat it with milk, 
which, of course, is more expensive. Edinburgh 

a-flour is considered the best, the price of which 
is 24d. per Ib., or 2d. per lb. in larger quantities. 
This is a favourite dish throughout Scotland, where 
is is generally designated ‘‘pease-brose.’’ The flavour 
is peculiarly pleasant and aromatic, and as a light 
and nourishing breakfast it cannot be surpassed. 


Appliances for Soot Prevention. — A 
Berlin engineer, Herr Albert Petzold, has devised 
an appliance for peon the escape of soot into 
the atmosphere. It consists of two hollow cylinders, 
made of sheet iron, arranged one underneath the 
other, but with space between them rather greater 
than the diameter. They are placed, either in the 
chimney, or in a chamber above the fire-grate, and 
in communication with the chimney, The upper 
cyliuder rest on a plate closing the chamber, except 
inside the cylinder, so that the air arouud this latter 
is in repose. A baud of sheet brass is wound spirally 
inside the two cylinders, thus giving the smoke a 
rotatory motion, and causing the particles of soot and 
ash to pass out at the space between the two cylinders, 
owing to the centrifugal force, and fall down in the 
chamber outside the lower cylinder, to be removed 
at intervals by a door. 


Lubricating Composition.—Mr. H. Mont- 
gomerie, of Cleadon, Durham, has patented 
(2154, 1882) a lubricating composition which is a 
mixture of plumba (powder) 25 parts: lime 
water, 124 parts; gallipoli oil, 124 parts ; flowers of 
sulphur, 10 parts; and tallow, 40 parts ; or if not 
required solid, equal parts of plumbago, gallipoli 
oil, and lime water. 
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LETTERS TO THE EDITOR, 


— — 


[ We do not hold ourselves responsible for the epinions of 
our correspondents. The Editor respectfully requests that ull 
communicutions should be drawn up as briejly as possible.) 

AU communications should be addressed to the EDITOR af 
s pees MECHANIC, 31, Tavistoch-virect, Covent-garden, 


All Cheques and Post-office Orders to be made payable lo 
J. Passmoue Epwarps. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive thoir original.“ 
—Montuigne’s Essays, 

— 2 — 
THE SEA-LEVEL. 


(20927.]—WE are accustomed to speak of the 
height of mountains abore the level of the sea, but 
few persons know the true scientific detinition of 
this, and the processes by which this level have 
been determined exactly in each port, notwith- 
standing the incessant variations induced in it by 
the phenomena of tides. We consider it in- 
teresting, then (says La Nature), to make known 
the exact definition of the te keeping apart all 
considerations that are foreign to it, and taking for 
our guide the instructions published by the 
Annuaire d Bureau des Longitudes. 

It is known that the height of the tides varies 
with the relative positious of the earth, the moon, 
and the sun, and that the greatest are produced 
about the time of syzygies. A formula given by 
Laplace in his *‘Mécanijue Céleste,” enables us to 
calculate the heights of all the great tides 
at each syzygies, that is, at each new 
moon and at each full moon. The greatest of our 
great tides are produced at equinoxes; and in our 
ocean ports these great tides follow by one day and 
a half the new and the full moon. 

Dividing by 2 the mean height of the total tide 
at the moment of equinoctial syzygies, we have a 
certain number to which is given the name of unit 
of height. In each port, the unit of height is de- 

uced froma great number of observations of ee 
and low equinoctial waters. At Brest, for example, 
the mean of these observations has given 6°12 
metres for the difference between high and low 
waters; the unit of height at Brest is, then, 321m. ; 
that is, the quantity by which the sea rises or sinks 
relatively to the mean level which would have 
occurred without the action of the sun and the 
moon. It is this mean level which, at Brest, is tho 
sea-level, We may, then, en resumé, detine the sea- 
level in the followimg way :— 

The sea-fere/, in a given port, is the mean level 
between the high and low equinoctial waters a day 
aud a half after the correspouding syzygies, when 
the levels of these high and low wuters have been 
determined aftera great number of observations. 

This level is desiguated by the name of mean 


level. The height of any tide above tho mean level 
in’a given port is calculated, b pen ea the 
given, deduced 


height of the tide at the epoc 
from the formula of Laplace, by the corresponding 
unit of height for that part. 

The height of the tide is, in general, greater or 
T than the unit of height, as previously de- 
tined. 

When heights are calculated from barometric 
observations, the sea level is detined by the formula 
of Laplace—a very complicated formula, into which 
enter coefficients which give account of all the 
elements of the question, height of the barometer 
at the two stations, temperatures of the barometer, 
and of the air, &c. Use is made of this formula 
with the help of calculated tables, published by the 
Annuaire du Bureau des Longitudes, in which 
those who are interested in the question will find 
ample information axd complete details relative to 
the application of Laplace's formula. 

A. B. M. 


THE BLACK DROP. 


(20928.}—Prerwrr me to draw your readers’ 
attention to a very simple method of producing a 
good imitation of the phenomenon called the black 

p, seen at the transit of Venus. The experiment 
may be made cither by gas or daylight. Turn the 
eft side of the face towards the light, and close the 
left eye; then glance off the edge of the nose with 
the right eye, at some object in the window or 
more distant, and then slowly move a finger across, 
and very close to the eye, in the direction of the 
nose, when the ligature will commence to grow, 
and will finally cover the object looked at. This 
experiment fails when attempted through a pin- 
hole. By careful observation in performing this 
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experiment, the performer will notice that besides 
the sharp outline of the nose there is a shadowy 
image vate, d is to the extent 1 
shadowy image the ligature grows. e pin-hole 
removes the secondary image by confining the 
light to a limited area of the pupil. Most pro- 
bably the black drop in a transit would be also 
removed by making the observation through a 
pivhole i of by the whole pupil. If so, the 
cause of the phenomenon is obvious, and the ex- 
planation simple. H. Gornall. 


REFLECTORS v. REFRACTORS. 


20929.]—‘' PRISMATIQUE ” ge he mirrors rapidly 
deteriorate. I have had one are with the 
mirrors untarnished. He says the Gregorian is 


difficult to adjust. I would undertake, in the one 
I had, to have it taken to pieces and put it to- 
gether, and in adjustment in five minutes; but 
this was not required, nothing being necessary 
. but to remove the cap, and start 533 As to 
the Newtonian, I will undertake to start level and 
get a 6in. Newtonian in working order before 
* Prismatique’’ can arrange a 3in. refractor. If 
he had tried a diagonal on a refractor, and com- 
pared with a Newtonian, he would have known 
there was no comparison betwixt the comfort of 


ons a the other. Wane Raye of fers film is 
ge imaginary i . With but little care it lasts years. 
Lastly, what can Prismatique know about 


g for 
resilvering deterioratin g y It 
sounds as if he thought they required cleaning 
and silvering every week. 

E. Holmes. 


E CANNOT read the letter (20901) of 
„ Prismatique, so condemnatory to both ancient 
and modern reflection, without asserting that my 
experience is totally different to his. I have now 
in my possession Gregorian reflectors by Short, 
Adams, Ramsden, Cuthbert, Lassell, Bond, and 
others that are as bright and good as when first 
made, asfar as I can see, and pens often used, 
have never given me the least trouble by getting 
out of adjustment. A Ramsden of 4in. aperture is 
always in my bed-room, and frequently used, and 
although made so long ago, the metals 1 6 
gco l as ever, and its adjustment always pe ect. 

The silver-on-glass I have also found very far 
from requiring the constant renewal imputed to it. 
My lin. I silvered 16 years ago, and I have had 
it in constant use ever since, and it is now in so fair 
a condition that I do not think it 5 to 
resilver it. This I have preserved by putting a sheet 
of glass on the face of the mirror, and then cover- 
ing von by a tin cover when I have finished 
using it. 

As to the deterioration of the glass surface by 
continual cleaning—when resilvering, I clean the 
surface by pouring on it strong nitric acid and 
washing it off again, but never rub it or in any 
way cause it to be worn away; so that I do not see 
why a good mirror, carefully used, should not last 
for an indefinite time, as the coat of silver preserves 
it from the effect of the atm ere, which must 
affect the refractor and eventually ruin it. That 
the Newtonian requires adjustment at times I admit 
when a wooden tube is made use of; but if the 
tube is made of metal, I do not see why the adjust- 
ment should not be as permanent as in the Gregorian, 
but I have had no experience with metal-tube 
Newtonians. 

As to the use of the zenith-diagonal in the re- 
fractor: the cost of light in that instrument is too 
great to allow of its being lost by the reflection ; 
and even with that, the ition, when viewing 
objects of altitude, is by no means pleasant. 
In fact, no instrument is so convenient to use as the 
Newtonian reflector on alt-azimuth stand. 

Philip Vallance. 


AMERICAN SIDEREAL CLOCKS. 


(20931.]—A RELIABLE sidereal clock at a reason- 
able price, such as amateurs require, seems to be 
stilla demderatum. When we see what excellent 
mean-time keepers the Americans turn out fora 
trifling sum (years ago I bought a clock for 4s. 3d. 
that sometimcs did not vary over a minute in the 
month, but this, I think, must be a very exceptional 
case), there seems no good reason why our instru- 
ment- makers should ask the sums they do for their 
cheapest astronomical clocks. As the demand for 
sidereal time-keepers must always be rather limited, 
of ee we 3 e on pt Aan 8 made 
by the quantity, and consequently as cheaply as the 
ordi a 5 clock; but itil 1 p if our 
enterprising Transatlantic friends who are in the 
clock business would take this matter in hand, they 
could get up a reliable observatory clock of good 
quality at a sufficiently cheap rate to be a boon to 

e amateur astronomer, while they, at the same 
time, might have a very fair profit on the trans- 
action. It seems useless to look for aid in this 
matter from our own manufacturers, so I suppose 
we must turn to that same America from whom we 
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have already received so many useful lessons. I | block and mallet, after which the necks were care- 


sincerely hope that this may meet the eye of some 
one on that side of the water who is both able and 
willing to go into the matter. 

Edward M. Richards. 


SIMPLE METHOD FOR OBTAIMING AN 
INCREASE OF POWER FROM AN 
ELECTRO-MAGNET. 


20932.]J— TRE accompanying diagram requires 
N This plan seems to me preferable 


BACK STOP 


to that of making the armature a permanent 
magnet. All necessity for a spring is removed by 
adjusting the armature at a suitable inclination. 
The di represents my plan as applied to an 
electric bell; but of course it can be adapted to 
other apparatus. Edward M. Nelson. 


SCREW-CHASING TRAVERSING 
MANDEELS. 


[20933.]-—“O. J. L.'s” article on the old- 
fashioned traversing mandrel in the “E. M.” of 
the 29th Dec., is the most practical and to the 
point I have read lately. As to his description and 
299107 of the French TAYDE, mandrel, I can 

y endorse him, having myself (while an articled 
pupil to an old nch engineering firm, now ex- 
tinct) worked constantly for more than a year of 
my time at oneof Sin. centre, 28 centim. The head- 
stock of this lathe was, as O. J. L.” describes, 
mostly of wood—in this case hard pollard oak, well 
and firmly mortised, tenoned and bolted together, 
the straps over the heads for setting up the collars 
and the before-mentioned bolts alone being of iron, 
and the mandrel was certainly not less than 30in. 
long, if not more. I learned the following particu- 


or of of of oF 


2 2 Z 2 Z 


strap, or thong, wound round 
mandre 


fully lapped by a lead wheel, dressed with 
powdered or crushed white sapphife dust, mounted 
and traversing on a slide-rest, and the whole man- 
drel was then polished in the usual way. The two 
four-speed pulleys (interchangeable and of dif- 
ferent diameters) were held on the mandrel bya 
stud, previously screwed into mandrel, and hove up 
with a tight-fitting nut; I, however, never saw 
but one (the largest four-speed Qin. diam.) used. 
The collars, or ings, were of white metal, an 
alloy of tin and antimony, for both back and front, 
and were rather more than 1} diameters in length, 
the diameter of the front neck being about ltiu. 
(0485 mil), and having about (as near as I can re- 
member) 3in. traverse. The guide-keys, af 
mountain ash (Cormier), and wedge were arranged 
recisely as O. J. L.“ describes, but the steady 
key and the wedge (only one) were of hard- 
hammered brass, and worked between well · fitted 
metal cheeks; in addition, the front or projecting 
handle of each guide-key was loaded, so that it 
always dro clear of its corresponding screw 
on mandrel until wedged up, which operation 
necessarily released the steady-key, which also 
dropped clear. All the woodturning for the 
shop was done in this lathe, as well as all the 
brasswork, and I have myself often turned up 
wooden, built-up driving pulleys, then much used, 
quite 3ft. diam. 9500. For chasing, a pole and 
the barrel of the 
l, and attached to a treadle, was used 
(the lathe generally was driven from a counter- 
shaft as usual); and I consider this method, 
or an equivalent in the shape of a coil or 
rubber spring. to be preferable to partially swaging 
the wheel, as the latter may, by accident, pass over 
the top centre, and so strip the threads, either of 
the work or of the guide key. The work in this 
establishment was ace y for shawl dressers, 
calenderers, and paper-mill machinery, involving a 
large amount of screwed brasswork, and it was to 
insure uniformity in their work and to facilitate 
repairs that the firm determined on and adopted 
their special set of threads ; these were all numbered 
1 to 5, and also on a brass plate over the key mortise 
holes. I may here mention that the latter were all 
boxed in to keep out dust and dirt, the box of 
course being provided with a hinged cover for one 
and cleaning. The head-stock formed part an 
parcel of a heavy oak frame sunk well into the floor 
of the shop; the bed was also of oak, the ways 
being about 12in. deep by 4in. on top, and about 
12ft. long. They were well braced together by 
distance pieces, and also firmly fixed to heavy 
timbers sunk in the floor; the top of the ways 
were faced with flat iron and filed up tolerably 
true. The poppet head was of cast-iron, and like 
most Fre work of that date, of bad design, 
although the workmanship was very fair. Between 
the head-stock and long bed was a gap for large 
work, which was bridged over by an oak frame for 
ordinary work, and held in place by mortise 
wedges. I cannot speak too highly of the per- 
formance of this lathe, its smooth and steady 
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lars respecting it from the foreman, who had been 
in the service of the firm more than 40 years, and 
under whoee directions the lathe was constructed a 
few years before my pupilage. The mandrel was 
fo in the from the best Berri” char- 

iron (fer au bois de Berri), faggotted and 
twisted and swaged till nearly cold. It was then 
rough turned and annealed ; the nose and pattern- 
threads were next cut on the only screw-cutting 
lathe in the shop (they were not to be found in 
many shops 47 years ago); the threads were decimal 


according to the French metrical system, and 
were a specialty of the firm. The mandrel 
i annealed, and the necks and 


was again 

belt cylinder for the pole-strap or thong 
finished off. The mandrel was next thorough! 
and deeply casehardened (trompé au uet), aad 
afte trued between centres, with a load 


action, and as I found, the ease and celeri 


with which the chasing of any sized wor 
could be rformed; and although it had 
been some five or six years in constant use, and 


often with very heavy work on it, the necks, 
when I worked at it, showed no sign of wear, as 
was proved by the easy sliding motion of the 
traverse; nor do I remember even setting up the 
bearings. I have since often substituted white 
metal for brass steps in lathes. and always with 

resulta, and, even for coned mandrels I prefer 
it to steel, as, by its use, in this case, I have never 
yet found the two to set fast, although a very 
sae occurrence with steel if they run at 

dry. 

I see no difficulty in adapting this kind of man- 
drel to our present iron-bed lathes, without unduly 
lengthening the bed, simply by making the head- 
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stock a box or shell casting, and allowing about 
one-half to overhang; of course, it would both 
look and be better to seat tho entire head, but I sce 
no reason why the headstock and bed should not be 
cast in one —aye, and planed up at one chucking 
(after the bottom cut hus been tuken off) ; the steps 
would then, of necessity, be in true axial line with 
bed. Our American cousins, who are up to ull 
labour-saving dodges, have long since adopted this 
plan with great success. Our readers have only to 
visit C. Churchill's showroom, where they will see 
the reality. In conclusion, I would advise any, 
und many of the readers of the “E.M.” when they 
have an opportunity of visiting Paris, not to 
neglect seeing the Conservatoire des Arts et 
Metiers in the Rue St. Martin, where there isa 
very tine collection of old lathes, from the loth 
ceutury down, mostly ornamental; some with rose- 
engines, elliptical, eccentric, and even geared 
geometric chucks, all with slide-rests more or less 
primitive, and all driven from overhead. Amongst 
them is a very fine cugine-lathe, ‘* Tour à Guil- 
locher,’’ made by a Strasburg mechanic, for King 
Louis XVI. All these have traversing mandrels, 
mostly running in tin or white-metal steps. 
By the way, the Strasburgers have always been 
noted mechanics, as may be proved by inspecting 
old wheel-lock firearms, and also the steel cross- 
bows. Stutzer of the l4th and 15th centuries, 
and, I believe, the founder of the present firm of 
Holtzapffel, was also a Strasburger. Anyone in- 
specting the collection above mentioned, must be 
struck with the paucity of invention, and want of 
improvement displayed in our own present orna- 
mental lathes ; for, withthe exception of Ibbot- 
son's,“ the cycloidal, and the straight-line chucks, 
and the compound drilling-frames, all may be seen 
in various forms on the above lathes, and I very 
much wonder that the late C. Holtzapffel did not 
make greater capital of them in his work. Another 
curiosity in the collection is a dead-centre slide- 
lathe by the celebrated Vaucanson. It is a large 
rectangular cage of square iron bars, two bottom 
ones of which are tiled up true, and on these run 
the saddle and tool-post or box, and actuated by a 
leading- screw, geared. This is another illustration 
that there is nothing new under the sun, and that 
many so-called new inventions are only reproduc- 
tions of ideas and contrivances worked out by me- 
chanics who were in advance of their age. 
Mechanicus, 


SIZE OF FLAT IN NEWTONIAN 
TELESCOPE. 


[20934.]—Tue question raised afresh by Mr. 
Westlake is one of considerable practical interest, 
which ought to be fully worked out. 

The minimum size would apparently be that 
required to intercept the whole of the cone of rays 
proceeding towards the focal point when the tele- 
scope is being directed to the largest object required 
to be viewed, the term“ large being of course 
used in reference to angular diameter. 

This may be assumed to be the sun, and if we 
take as an example a mirror 10jin. diameter and 
10ft. focus, the focal image would be somewhat 
less than Izin. diameter. we decide that this 
15 85 is to be sent to a point 12in. from the axis of 
the body, the flat would require to be 2in. in its 
minor axis. It would not require the eyepiece- 
fitting to project so far from the side of tube as 
this distance, because the cone of rays proceeding 
from the flat would be converged to a much nearer 

int by the action of the field-lens; but allowin 

or convenient manipulation, the distance name 
would seem about the right position. 

I cannot agree with Mr. P. Vallance's remark 
that we might equally reasonably ‘‘ take a larger 
object.“ because the Newtonian telescope is not 
ordinarily used for terrestrial objects, while his 
suggestion to cover the whole of the flat onl 
the size of a pea would proportionately reduce the 
light (but not the size) of the image to that of a 
mirror giving an equivalently small cone of rays. 
If, therefore, Mr. Vallance uses a 2in. flat for his 
173in. mirror of 9ft. 3in. focus, he will lose the full 
effect of his mirror as regards brilliancy, and vir- 
tually reduce it to one of much less diameter. It is 
quite true that the argument may be pushed to an 
absurd extreme, as Mr. Vallance suggests ; but the 
answer is that in practice no one would wish to 
employ ‘*a very small mirror of very long focus.” 

Is the sliding plate carrying both flat and eye- 
piece as ateady and free from shake as the usual 
plan of making the eyepiece alone moveable ? 

A. 8. L. 


(20935.J]—In reply to Faber ” (20899), I named 
the doing away of the flat altogether as a theoreti- 
cal advantage. I do not expect to sce it adopted. 
With the flat close to the edge of the tube, or even 
outside, without enumerating other difficulties of 
this coustruction, the observer's head would ob- 
struct more light than the flat, besides the extra- 
ordinary inconvenience of the position. 

Mr. Vallance’s ldjin. flat (20900) for his 15in. 
mirror is very small, and is, I should think, too ex- 


treme to get the best out of his mirror. There 
ought to be a margiu outside the cone of rays of at 
least Jin. all rouud—mine is hin., which I think 
none too much. I might use a smaller flat than 
my lin. by moving the flat and eyepiece further up 
the tube and from the focus, in the way he sug- 
gests. This would, however, he atteuded with in- 
convenience in other ways. The eye-tube must be 
so very short, that it would necessitate a separnte 
slide for the lower powera, particularly for 70 or 80 
Kellner, which I use a great deal, and which would 


be more trouble than the extra advantage of a 


slightly smaller flat. In Mr. Vallance’s 173in. 
mirror, I see that the diameter of cone of ravs will 


be lłin. at lljin. from the focus, and zin, at 


10%in. The latter would allow hin. all round the 


mirror, and taking the diameter of the tube to be 


18 in., it would bring the focus only IZin. outside 
the tube, and the former 2in. This makes the eye- 
piece exceedingly short. 


I cannot approve of his plan of a sliding tube for 
This plan is 


aE with tlat attached to arn. 
altogether incompatible with tho perfection of ad- 
justment which 1 
and pinhole method of adjustment. 


plan is not. As pointed out by Rev. N. S. Godfrey, 
the flat should be in the centre of the large tube, 


and is easily fixed there by the present mode—viz., 


by ag ree the mirror in the usual way, viz., 
with full mirror, making shadow of flat central, 


and then putting in, say, a 62 in. stop. ¢ If still 
central, it is all right; if not, the three-watch- 
spring plan, with screws, allows of its being ad- 
justed till it is central in all positions. Iam quite 
aware that the optical adjustment is not affected 


by this, provided it is not sufficiently out of the 


centre to interfere with the cylinder of rays falling 


on the mirror; but everything is made out of truth 


by it, and for the flat to be anywhere but in the 
centre of the tube is imperfect, and ought to be 
Nothing can be simpler and more 
complete than the present flat- mount method of 
fixing and adjustment, and it certainly obstructs 


inadnussible. 


less light than the other. The expense, if any more, 


is but trifling, and is not, I think, a consideration 


when it is more perfect. 
Again, by the sliding plan, the eye-tube piece 


may be true, or may not ; the fixed can be adjusted 
with slots in the large tube and the acrews which 
fusten it on, till the axis of the cone of rays passes 
through the axis of the eye draw-tube, which is 


tested by the pinholes at both ends of the draw- 


tube, aud the image of the flat being seen central 


in the farther pinhole, with a ring of light all 


round at all focusses and rotation of tube. This 


would seem quite impossible with the sliding plan, 
which at the best is only a haphazard adjustment, 


in all probability not perfect, and with no means of 


it so. 


making 


Prismatique (20901) apparently holds a brief 


(not financial, of course) in favour of refractors. 
I have heard of such a thing as a green 
between the lenses of an o. 
then, Let it alone.“ I should like to show him 


my contrivances with Mr. Calver’s new method of 


transverse adjustment of flat, which is more deli- 


cate and certain than the usual one, and which 


never moves after it is set, and I think he would 
see the infinite bother of doing it grow some- 
what less than he imagines. I have not touched 
my adjustments for weeks, though they are per- 
fected when required in a minute or two, by day, 
and without opening my house. My mirror, to all 
appearances, is as good as the day it was put in, 
eighteen mouths ago, and is not likely to want 
silvering for years, the ‘‘ continual cleaning” for 
which purpose will be somewhat deferred. Sup- 
pose I had a 10 or 12}in. o.g. properly mounted, 
what would it cost? And should I see Jupiter, 
Saturn, the Moon, nebule, or clusters any better 
or the infinite beauty of the coloured doubles— 
than I do now ata tithe of the expense? Query! 
Fordingbridge. T. Westlake. 


TELESCOPE MATTERS. 


(20936.]—In answer to Mr. Crickett (49502), I 
use exactly the same proportions of ingredients as 
Mr. Brashear gives in Vol. XXXI., p. 327, which is 
in the number for January 11, 1880; but I add to 
the silvering solution (at the time of silvering, of 
course), double the amount of reducing solution he 
recommends, and not double the amount of sugar 
to the reducing solution, as someone understood. 
The reducing solution is all the better for 
being made some duys, or even weeks, before 
using. From zin. to #in. between the surface 
of the speculum and the bottom of the vessel is 
enough. 

I would here give a word of explanation to my 
experiments on the ease with which the surface of 
a glass speculum may be got out of shape and 
spoiled, and which experiments are referred to by 
Prismatique (20901). Now these experiments 
were made with rouge, and I mentioned them to 
deter all possessors of glass specula from using any 
polishing material in cleaning off the silver pre- 


get with fixed eye-tube, and spot 
In the first 
place, the positions of the flat and eye-tube should 
each be capable of separate adjustment, which his 


wth 
„ aud the advice is 


vious to resilvering ; and to add weight to what I 
have already written on this subject, I will men- 
tion further that in my investigations into the 
exact effect of each motion, aud quantity of 
motion, and variation of the conditions and com- 
binations of the motions, I have been omitting one 
motion or condition after another, and working the 
surface until I find the conditions have left their 
ultimate result on the face of the speculum. This 
I carefully study under the shadow test. By this 
means I become completely master of the effect of 
each motion and condition, and can then reason 
ont the effect of any combination of motions and 
conditions, or find out beforehand the best motions 
and conditions to produce the required truth cf 
figure. All these experiments I hope to descmbe in 
their proper place. Now what I wish to here 
call the attention of the possessor of glass specula 
or any other specula to, is the fact that I find from 
five to eight minutes working, with 50 to 40 revo- 
lutions of the handle per minute, will so alter 
the shape of the figure by leaving deep marks, that 
it will take me from 1} to 2 hours work to get 
them out, with from 50 to 60 revolutions of the 
handle per minute, so that tive minutes’ mjudicious 
work with rouge may utterl p any speculum. 
But the possessor of a good glass speculum need 
uot be alarmed on this account: the glass surface is 
just as pennanent as the glass surface of an object- 
glass, provided he keeps all polishing materials 
away from it when he is cleaning it for resilvering. 
Let him dissolve off-the silver with nitric acid, being 
as careful to clean the edge as the face, rinse with 
water, then clean well the edge with potash water 
(1 to 12 of water), rinse aguin with water, theu 
pour on the face a little of the potash water, and 
geutly rub with a bit of flannel; let it stand some 
time, then wash off with water, and at once insert 
in water until required to silver. This treatment 
will not alter the surface, but will keep it good for 
generations, or, as we say, for ever. 

The edge of the speculum ought to be as clean as 
the face, or we get marks on the face near its edge, 
and the deeper the speculum is in the 1 
solution, the better the edge of the face will be. 
find good rain- water for the process as good prac- 
tically as distilled water. Mr. Brashear has men- 
tioned this before. H. A. Wassell. 

Addenbrovuk Villa, Love-lane, Stourbridge. 


OPTICAL MATTERS. 


[20937.]—I am sorry your correspondent ‘‘ BO. 
(letter 20871) did not preserve some abstracts of 
the papers mentioned by him. It isa great pity 
that such researches should lie buried in volumes 
out of almost everybody’s reach. The early volumes 
of the Cam. Phil. Trans. and of the Zransactions of 
the Royal and Royal Astronomical Societies contain 
many things that would be especially interesting 
now that we have such a band of earnest workers 
in optical matters. With regard to Airy's a 
named by “Bow,” and Littrow’s, in Vols. III. aud 
IV. Trans. and Mem. R. A. S., if anyone desires to 
help in the work, but is unable or unwilling to face 
the task of reduction, if he will give his address, 
and send the books to me carriage paid, I am quite 
willing to give the time and trouble necessary to 
make a précis of the articles, and send it to these 
columns for the good of all. I cannot do more. 

In reply to Mr. Wassell (letter 20867): I do not 
require tracing diagrams ” for my own use. If 
such diagrams could be reproduced and reduced, I 
thought they might prove serviceable to his eluci- 
dations of the action of different varieties of stroke. 
The question put to me in letter 20898 by “ L. L. L.” 
is a practical one, which I am quite unable to 
answer. In such a matter, I do not think the most 
elaborate calculations can yield anything like so 
good a result as could be furnished by a clever prac- 
tical man at once. I trust some correspondent will 
take the hint given by Mr. Calver, and invite Dr. 
Royston Pigott to contribute a little to the literature 
of the reflector. 

With regard to the optical glass mentioned by 
me in a former letter, I may say, in answer to 
, Prismatique,” that if by “ brand ” he means the 
number of the glass, Mr. Cuplatzi can readily 
give this. He tells me that the numbers on his flint 
glass slabs are 1151, 1204, 1206, 1209, 1213. These 
are Feil's numbers; but what they mean I do not 
know, as I can find no reference to them in his 
price-list. They are printed in u black figures 
on the glass, not impressed ix it. I have procured 
a few pieces from Mr. Caplatzi, and have tried, in 
a rough way, to ascertain their approximate specifie 
gravity o of these are plates 2łiu. square, 
polished on two edges, so that you can see through 
them. They are numbered respectively 1181 and 
1204, and I believe their specific gravities are abous 
3°000 and 3°400. The third isa crown glass disc, 
rounded out of a square plate: it is numbered 200 
(prohably this originally was 1200), and its specific 
gravity seems to be about 2:6253. Two more are 
moulded or pressed discs. These have a circular 
form, with smooth edges; the crown lens is equi- 
convex, and of specific gravity about 2°500. One 
surface is very smooth, and, so tar as I can see, 
there are no marks or numbers on the glass. The 
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flint lens has ons flat and one very shallow concave 
side; its specific gravity is about 3:500. There is 
a number or mark impressed in the glass, which 
seems to be 42. I hope our friend! Prismatique ” 
will kindly give some little explanation of the 
“ brands” or marks usually met with on optical 
glass. Mr. Caplatzi sells his glass very cheap, and 
I feel certain the amateur object-glass grinder will 
desire to make his tirst attempt upon glass that from 
its low cost he is not afraid of spoiling. 
Orderic Vital. 


GRINDING AND POLISHING SPECULA. 


[20938.]—Premisina that I am ve lad my 
previous letter has proved useful to Mr. Wassell, 
aud thanking him for his courteous references to it, 
I proceed to refer to certain points in his letter on 
page 387. 

As regards Herechel's mirrors, iculars are 
wanting, except as to a few; and as far as I can 
learn, only two are now known to exist: one at 
Stonyhurst College, and another in private hands, 
the owner of which, however, informed me that 
the speculum was hopelessly injured. 

I have within the last few days come across an 
illustration of Herschel’s ‘* forty-foot”’ telescope, 
with its timber framework: but the accompanying 
description is very meagre. There is, however, 
ouo remark that is worth quoting—viz., ‘t We 
believe it has been little used, it being found that 
the great mirror bent under its own weight, and 
distorted the image.“ 

I have heard, or read somewhere, that the same 
defect exists in the Foucault mirror of the large 
reflector at the Paris Observatory, notwithstanding 
a system of cushioning aud packing-up at the back 
of it. The goodness (or badness) of the old specula 
is a matter of much difficulty to decide, because 
possessors of such of them as still exist seem un- 
willing to have them tested and compared with 
modern ones. Certainly, the accounts given of 
them by contemporaries are very remarkable, to 
say the least. For instance, we find a little Casse- 
grain mentioned as being only 3in. in diameter and 
bin. focus, yet fitted up with three convex small 
mirrors, and magnifying from 75 to 400 tines! 
The maker (Watson) in referring to it, says (and 
his remark is interesting in connection with what 
‘*Orderic Vital’? has written), The making of 
this telescope discovered to me that the curve of 
the large mirror most proper for the Gregorian is 
not so for the Cassegrain, which requires a different 
figure; I therefore made another large metal, and 
gave it such a figure as, combined with the convex 
small mirror, gave distinct vision.“ From this it 
would seem that the large mirror was corrected to 
suit the small one, and not vice rcred. A Tulley 
Gregorian of 3dlUin. focus and 5%%in. aperture is 
also said to have shown a printed paper better 
than a very fine achromatic” of 5ft. focus and 
iin. aperture. One would certainly suppose 
that in ¢hese two cases, at all events, the mirrors 
must have been most accurately figured ; and many 
similar accounts aro to be found in confirmation. 
Cannot Mr. P. Vallance kindly help to clear up the 
difficulty, with his fine (probably unrivalled) col- 
lection of old and modern specula. 

As to the method (suggested both by Orderic 
Vital’? and myself) of tracing the action of the 
polisher, I proposed to Mr. Wassell to use different- 
coloured chalks for the separate zones of facets, so 
as to distinguish the effect of each zone: and a still 
more complete method would be to put a separate 
F- pencil through each facet, all those in any 
given zone being the same colour. By the extent 
ot the shading, or depth of tint, an idea would be 
obtained of the total effects of the whole system of 
facets; and I yet hope Mr. Wassell will tell us 
something of what he obtains by this mode of 
making the polisher register its own action. I may 
add that the method of polishing convex small 
specula by a series of graduated rings had also 
occurred to me; but I understand the difficulty is 
not merely in working, but in testing these small 
surfaces. I have proposed grinding and testing 
them vs lenses, and then silvering them; but I am 
not aware whether my suggestion has yet been 
tried. L. L. L. 


THE SLIDE-RULE. 


[2)909.J]—READERS interested in this subject will 
please notice letter 20922 before 20919. Alter the 


-~ “ye X 2 
example given in former as ( x 23 
A 13 4 19 


4 1 te gy age we 
about 1°56 to VA (3) = about 1°36, 
13 x 19 


and consider, that although an instrument prepared 
with uninverted und inverted logarithmic lines 
on a slide placed between two sets of similar un- 
inverted fixed lines, as I think Gamma Sigma“ 
means, serves for obtuining the contact in cubic 
iuches when length, breadth, and depth given 
in inches, yet it is not calculated for giving the 
result im cubic feet or yards, from dimensions in 
inches, Which a double slide instrument is. And 
gailu, if I understand aright, the computing 


telegraph,” referred to by Gamma Sigma,” as 
necessarily confined to the circumferential 
logarithmic lines of circles of moderate diameter, 
then this instrument is inferior to a spiral one, 
which gives results with greater accuracy to four 
placesof figures than the ordinary straight orcircular 
instrument will give to three, giving for, say— 
. w 7.330 
— the answer slightly in excess of 83-10, 
1 
while, really, it is under 83:12, 
Thomas Dixon. 
Buttershaw, January 8th. 


STANDARD WIRE GAUGE. 


(20940.] Last month one of your correspondents 
promised to give us the decimal numbers of the 
N standard wire gauge. I, for one, shall be 
glad if he will do so at his earliest convenience. 

In 1880 I proposed the following, as approxi- 
mating as near as possible to the gauges then in 
use :—'H00 480 460 440 420 °400 380 °360 °340 
320 300 — 290 280 270 -260 250 240 230 220 
210 »200 — 195 »190 -185 »180 175 170 165 160 
155 150 +145 140 135 130 125 120 115 »110 
105 »100 — 0975 -095 0925 090 0875 085 0825 
080 0775 O75 0725 070 °0675 -065 O60 057 
055 0525 050 »O0475 045 »0425 040 0375 °035 
0325 030 — 02875 02750 02625 025 -02375 »0225 
02125 »020. 

In deciding upon a decimal gauge, it must be 
taken into consideration that the wiredrawer cannot 
supply large quantities of wire all drawn perfectly 
true to one decimal number—he will require a little 
allowance above and below that number. For in- 
stance, Siemens Bros., in their specifications for 
cable wire, allow 2 per cent. above and below the 
number named: thus, if they required a thousand 
tons of 100, they would receive all between 098 
and -102—that is, they would reject all thinner 
than 008 and any thicker than 102. 

This variation for large quantities of wire is 
found in practice to be quite sufficient ; for needle- 
wire and piano-wire about | per cent. is the usual 
allowance. 

If we get a gauze made from Sir Jos. Whit- 
worth’s patterns to the above decimal numbers, the 
thinnest allowed would pass the gauge easily, and 
the thickest allowed would only “go tight” 
through the gauge ‘‘ nick.” 

If the nicks or *' slota” of the gauge were 
made V-shaped, the wiredrawer could work to 
such a gauge with pleasure, as he would ‘ set“ 
nearly into 095, and run out”’ tight to 100, and 
so of all other numbers. 

I would suggest doing away with the old num- 
bers altogether (as they are only misleading) and 
use the decimal numbers only. Anyone can quote 
prices to any definite decimal number; but if you 
ask a quotation, say, for No. 13, one will say it is 
095, another that it is 100, and they will never 
agree to call them otherwise. Lestar. 


A VIOLIN WITHOUT A SOUNDPOST— 
EXTRAORDINARY VIOLINS. 


[20941.J—** F DDTER'' has now for some time 
past, fought against the use of a soundpost in a 
violin, because he has ‘‘ found ita delusion and a 
snare,” and thinks it may be left out without detri- 
ment to the sound of the violin. I think he has 
not made himself quite clear in this controversy, for 
he knows as well, and perhaps better than, many of 
of our readers, that the soundpost is indispensable in 
the modem violin. But if he constructs a violin of a 
totally different form, I admit that it is possible to 
leave the soundpost out, and possibly gain the 
same result, or, as he says, a better result. How- 
ever, his coche at harps, pianos, and such instru- 
ments answer their purpose without a soundpost, 
is not quite to the poiut. In those instruments the 
string 1s plucked or struck, and then left to vibrate; 
while in the violin it has to do that by the bow. I 
think in one of Fiddler's“ letters some years ago, 
in “ ours,” he stated that a violin which & sus- 
taining sound when plucked, was as a rule deficient 
under the bow. I accept this to be theoretically cor- 
rect, although I cannot say that I have practical 
experience in this respect. Now one moment's 
consideration will make it clear, that there is a 
great and fundamental difference between the 
piano and a violin. Inthe violin the breast and back, 
or in fact the whole case, bears the tension of the 
strings. If we take uway the soundpost, rapid 
passages get muddled, because the breast and back 
are tree, and their vibration cannot be stopped by 
the finger: but if the soundpost is put between 
them, they are more perfectly under the control of 
the player. A pinnofarte is an acoustical savage, 
and cannot be compared with that perfect instru- 
ment the violin. I must put the responsibility on 
Fiddler“ for doing so, who often points to the 
pa as doing very well without a soundpost. 

ut the fact is that no such perfection of stopping 
the sound in a piano is possible, and in many cases 
not even required. As proof of this assertion, I 
may statethatalady when buying a pianoof mine said 
to her mother ‘‘Oh, ma, this piano cuts my music all to 
pieces; yet the dampers did not act to my satisfac- 


tion, and no piano can do it, especially the treble, 
which has no dampers at all, and rings like a 
rousical box. The tension of the strings in a piano 
is on an iron frame, and consequently the sounding- 
board is left free comparatively. I do not envy 
„Fiddler“ for trying to find a form for a violin in 
order to do away with the soundpost. I leave the 
form and general construction as it is, because I 
make sure it is perfect, and try to improve the 
material of the breast. I will now state the com- 
sition of the wood of two breasts I have made, and 
e result thereof. In manufacturing pianos I find 
that straight grain of the wood for the soundboard is 
of great importance, especially for power of tone. 
Thinking that it might have tho same effect on the 
violin, I bend, instead of curving, the wood for the 
breast. For that p se I made a plaster of Paris 
form of a good shaped breast, I then made strips of 
mahogany veneers, about a card-board thickness 
thick, and as wide as the breast should be thick 
when finished, and also a number of soft 9 wood, 
a full żin. thick and the same width. ese strips 
I bent edgeways in the form, and glued them to- 
ware alternately. When finished the breast had 
he form and thickness I required. The result isa 
fine-toned violin, but I consider it a failure, because 
it is not louder than others. Thinking that the 
surfaces of a soundboard are mainly instrumental 
in transmitting the vibration to the air, while the 
inner portion of the wood might be considered 
dead matter, I glued between two țin. thick plates 
of Swiss pine, an equal thickness of cork-woo , and 
the result was that that piece of board produced a 
greater quantity of sound under the tuning-fork, 
than a natural piece of Swiss pine of the same size. 
But when bent and glued in the plaster of Paris 
form it was less in quantity of tone—hence a failure. 
I have therefore come to the conclusion that bending 
the wood for a soundboard is no good. I have 
now made another piece of wood for a breast, and 
will report its result when finished. 
J. H. Schucht. 


(20942.]—IN the first part of his letter (20887, p. 
388), Fiddler“ eredits me with some extraordi- 
nary theories, which he proceeds to demolish 
triumphantly ; but as I have not started any theory 
whatever, further reply to that portion is unneces- 
sary. As regards his letter generally, Fiddler“ 
appears to mistake the point at issue—which is not 
whether he cau make a violin on above plan of 
better tone and power than one of ordinary con- 
struction made by an amateur or a tinker.’’ The 
question is whether the principle ‘‘ Fiddler ” 
advocates is superior; in which case he should at 
least be able to compete with the best mude modern 
instruments. Captain Cuttle. 


[20943.]—I wave seen a record of the Trumpet 
Violin, mentioned by ‘‘ Fiddler,“ which was, I be- 
lieve, exhibited at Munich in 1854, by its inventor, 
Ferd. Hell; and was also patented in this country 
by W. E. Newton in the same year. The tone of 
both violin and trumpet are stuted to have been 
good; but I do not think this is the direction in 
which progress may be anticipated: and the 
trumpet, which was coiled up inside the instrument, 
with the bell end towards the button, could hardly 
be tixed by an ordinary amateur. With regard to 
the 308. fiddles, I do not think that any one who 
knows what a violin is would expect one to be made 
and sold at a lower price than, say, £5 10s. I know 
that a really useful and satisfactory modern instru- 
ment can be purchased at this figure; aud am of 
opinion that no violin, however good, is intrinsically 
worth more than £30. This, of course, is dread- 
fully heterodox; but I have been led to the belief 
by seeing so many high-priced and avowedly 
genuine old violins which, in tone and appearance, 
were not worth one-twenticth of their fancy price. 
However, I still have a strong leaning in favour of 
the model upon which the old makers worked ; but 
am uot so bigoted as to expect it can never be 
improved on, and would lke much to test 
“ Fiddler’s’’ new violin, did not my remoteness 
from London prevent my having an opportunity of 
doing so. 

Will “Fiddler” tell us if all his violins turn 
out equally good ? War. 


MEDICAL QUERIES AND REPLIES. 


(20944.]—I READ the Enorish MECHANIO every 
week, and have done so for some time, and am 
astonished at the medical queries put to Dr. 
Edmunds. I often write out answers on paper for 
my amusement, but in many cases I can see no 
answer, since the query is put in such a way that it 
may be one of many complaints or none of them. 
Iam very often astonished how Dr. Edmunds can 
manage to answer such a curious mixture, from 
bad feet up to sick headache. It ought to make 
one careful in his queries, since muny contradictory 
answers can be, or are often given to & question. 

To one skilled in the causation of disease, reading 
over these queries at once reveals many of the cou- 
ditions of a patient’s life. Thus, if a person com- 
plains of being too fat, it at ouce informs me that 
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he eats too much of the kind of food that he takes, 
and may peed, not certainly, drink beer. The 
cure would at once be to lessen the amount of food. 
If a person complained of constipation it argues too 
little vegetable tood, and that he eats white bread ; 
the rational cure then for constipation is whole- 
meal bread, vegetables, and fruit. Bilious attacks 
inform me of persons eating too much rich food, 
such as fat meut, eggs, chcese, or fried oily fish. 
The way to prevent such attacks is to avoid these 
rich foods, or, if taken, to be taken sparingly. In 
the same way pain in lower part of stomach very 
often means some indigestible food irntating the 
intestines, such as pork, veal, goose, turkey, ducks, or 
such like, the cure being a purge to carry off the food 
which has given rise to the complaint ; in same way 
a vomit cures a bilious attack quicker than any- 
thing else, since it relieves the stomach of offending 
materials. Heavy, drowsy feeling in the morn, 
when one should be up, and no desire for break- 
fast when up, points very frequently to heavy 
suppers not long before retiring; in some it points 
to over-feeding, since thcy do uot deposit the fat in 
their tissues as many do. Stoutness is as much a 
disease as is gout or rheumatism, and can only be 
cured by abstinence. Indigestion, with its many 
troubles, means either too much food or food too 
rapidly swallowed ; too much fluid at meal times 
or alcoholic habits. It may also mean indigestible 
food or want of exercise. The cure is limiting 
amount of food so that it causcs no pain, to be 
eaten slowly, and not to take too much liquid at 
meal times, such as beer, wine, spirits, tea, coffee, 
or oven water; to eat easily digested foods and 
take regular exercise. Rheumatism or gout cer- 
tainly means alcoholic habits and much good 
living as a rule. Some unfortunate total abstainer 
may have it from his father, but I never knew a 
vegetarian with it. Coughs, cold, brouchitis, 
pleurisy, and intlammation of the lungs point out 
that the patients have lived under bad conditions, 
but that the chief bad habit was a habit of not 
getting suflicient fresh air. The prevention of 
such complaints is to accustom ourselves to 
be in the open fresh air for a regular period each 
day, and even to sleep with our windows open lin. 
or more. I am writing now for heulthy persons, and 
not those troubled with*chronic bronchitis; but 
even these may gain benefit if the change is done 
gradually. In warm rooms, the bronchial tubes 
become lined with a delicate lining, which is de- 
stroyed by cold air. But if we live much in the 
cold air, this membrane becomes harder and does 
not inflame easily. 

_ The ay expression of persons living much 
indoors is, J cannot put my nose out of doors 
without getting a cold.” I quite agree with them ; 
but if they made it a practice to go out for a daily 
walk, or sleep with windows open a little, auch 
colds would be rare. Let anyone go from the cold 
air into the rooms of many of the poor in London; 
he will be almost choked by the stench of the room, 
for all the openings are blocked up, and no fresh 
air can get in. The room is also warrn, but at what 
expense to the occupants? In the first place, the 
air they breathe is very impure, and so productive 
of much disease; in the second place, it is hot, and 
so destructive to the healthy lining of the breathing 
tubes, since it causes it to be tender, und almost 
sure to be destroyed by cold air, giving rise to 
coughs and colds. So we might go on showing the 
cause of most complaints. If we can find the cause, 
we cau easily prevent the disease by removing the 
cause. 

This brings me to speak of the very great lack of 
common education on the question of health. 
Everyone ought to be taught general physiology at 
school, or else as soon as he can after leaving it. 


the appointment of new trustees; but if not, it is 
likely then an application would, under the cir- 
cumstances, have to be made to the Court of Chan- 
ery for such an appointment, and so the querist 
had better consult a solicitor. 


EASEMENTS OF AIR AND Eaves (49057).—I can 
find no authority for holding that an easement in 
eaves can be acquired by prescription. The law 
only acknowledges certain kinds of easements, and 
does not allow new ones to be created. The eaves 
are therefore simply au encroachment, and, after 
notice, the neighbour could probably cut them 
down.. But if the window has been used for light 
and air for twenty years, it has become an ancient 
light by prescription, and cannot legally be stopped 
up by the neighbour ; so that the querist may pro- 
bably be able to keep both. 


Witit—Property (49064).— This question an- 
swers itself; for how can a woman who has ony: a 
life interest in property leave that property by her 
will after her death? In other words, the wife 
has the property for life, and when she dies it goes 
to B. and C. These, therefore, take a vested re- 
mainder which cannot possibly be affected by their 
mother’s will. In truth, she has nothing to leave 
by will, and her being sole executrix to her husband 
can give her no such power. 

TiITLE—APVERSE PossESs1oON—STATUTE OF LIMI- 
TATIONS (49005).—Possession, to operate as a bar to 
an action under the Statute of Limitations, need 
not be specially adverse. Any possession will do 
except under a written ackuowledyment. Here 
there has been 16 years’ possession, and so the night 
of action is barred. The suit in a county court 
would be rather against the claimant or otherwise. 
If the will were proved at Bath, it would be in the 
Bristol Registry: but it may have been proved in 
London. The qnerist can only find out its length 
by searching at either or both places for the will 
itself, 

MARRIED WOMEN’S PROPERTY Act, 1882 (48080). 
—There is nothing in the new Act specifically 
affecting the husband’s liability to support his wife. 
But for the future a married woman having pro- 
perty of her own will be deemed to coutract so as 
to bind that property, and thus wives can be made 
to pay their own debts and to support themselves. 
The very first principle of the Act is to take away 
the whole of the husband's control over the wife's 

roperty, and as this seems to surprise the querist, 
kè had better read my shilling handy-book on the 
Act before asking more questions. 


ADMINISTRATION (49054).—The best way is to get 
the proper form of receipt from the authorities; but 
au ordinary stamped receipt would be sufhcient. 
The administrator will have to seud in a residuary 
account, showing how he has disposed of the estate, 
and the only discharge I know of is by a decd of re- 
lease sigued by all the legatees. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall, E.C. 


RATE OF A DOUBLE THREE-LEGGED 
“DENISON” GRAVITY TURRET - 
CLOCK. 


|20946.]—SomeE months since I contributed a 
paragraph to the E. M.,“ in which I stated that 
Messrs. E. Howard aud Company, of Boston. Mass., 
were making many excellent gravity clocks, and 
spoke of the ove in the City Hall, New Haven, 
Conn., as one of theirs. Our horological amateurs 
will be glad to see its rating, March 1, 1882, up to 
June 1, 1882. 


Our health is in our own hands, and we either keep] Week Clock Deviation from Mean 
ourselves well, or ruin ourselves early, the same as ending. Error. Weekly Rate. 
a man making a fortune. There are regular rules 
of health, and if we follow them we are well, but 
if 815 do not 5 m suffer. oe not matter secs. | secs 
whether we know them or not, if we transgress j 2.420815 
them we must suffer, as the physical laws of Ae Mareh : amne o 9787 
with regard to man are like all other laws im- 7? 55 2 7 1. 
mutable. 8 Å 1225 990 
i Po may 9 5 be due to three causes: April z 11.32 9220 
st, my own fault; 2nd, my nei f : n” 555 8 : 

and, lastly: to what are ale N eae „ 43 X 135 ra [Severestorm Ap. 8-5] 

If I eat too much, and am bilious, it is my fault. ed a te 151 9220 
If my neighbour’s drain runs into my well und Moy 2 1.94033 
gives me typhoid fever, it is his fault. If I am | N 9 1.59002 
hurt in an accident, or struck by lightning, then 16 ad 1-15 46 
the disease or injury is due to causes over which I 93 . 1-27 ae 
have no control. Let querists thus see if they can} ” 30 i 0-62 0-99 

97 77 z 


lessen the query colamns, as most of the queries keep 
coming uppermost like the spokes of a wheel. Let 
them try and live in a proper manner, and disease 
will become less common. 

January 5. T. B. Allinson, L.R.C.P., &c. 


The clock was set back on four occasions, by 
holding 'scape-wheel fast; but the swing of the 
pendulum was not interfered with. 

Roi ne Puis, Souza je Suis. 


LEGAL REPLIES. 


[20945.] — APPOINTMENT OF New TRUSTEES 
(49)48).—It would be necessary to see the deed 
itself before answering so complicated a question ; 
and also to know when and in what order the husband 
and trustecs died. Probably the deed provided for 


SCREWDRIVERS. 


[20947.J—Many a carpenter and cabinetmaker, 
not to mention scores of others who use screws in 
their work, will be glad to know that a screw- 
driver ground one side perfectly flat, as in a chisel, 


will do its work firmer, cleaner, and better in every 
respect than with the old method of grinding. It 
takes a better grip of the slot, and does not rime 
the edges off as the old shape does. Let anyone 
try to turn a screw home with a jinch chisel, and 
they will catch my meaning in an instant. 
Ouvrier. 


TIDES. 


(20948.]—AcocornING to the attraction theory, as 
advoca by Sir W. Thomson at the meeting ot 
the British Association in Southampton, the moon 
raises the water in the ocean every twelve hours ; 
but it is only once in 24 hours that she stands over 
an ocean, consequently, while at the meridiuu she 
must be drawing to her the water that is above, 
and, at the same time, repelling from her that which 
is below. Nor is this the only difficulty: the water, 
which the moon is said to raise, does not actually 
rise until three hours after the moon has passed the 
meridian. This delay, it is said, arises from the 
fact that the water takes three hours to feel and 
follow the attractive force. There might be some- 
thing in that if the moon had gained the meridian 
at a bound ; but she herself has taken six hours to 
climb from the horizon to the meridian: surely the 
water has had time enough to feel her force and 
obey her attraction. We see how rapidly it can 
appear along the coasts, although one wave has to 
iinpel another. But in the case of attraction where 
the moon would act at once on every particle of 
water, there would scarcely be friction enough to 
occasion a minute's pause. Again, when once the 
moon has begun to draw the water, why does she 
not draw it right up to herself — especially as“ the 
attractive force increases as the square of the dis- 
tance diminishes.” 

The fact that temperature, and other physical 
causes, interrupt the uniform How of the tide indi- 
cates that it has uothing to do with attraction, but 
is an effect of atmosphere compression and agitation 
—as, indeed, storms are nothing else. The ebb and 
tlow of the barometer proves likewise that it proceeds 
irom atmospheric pressure. 

An upward attraction would act alike on great 
waters and on small. A downward pressure on 
lakes and inland seas is checked by the surrounding 
shores. On the oceuns this compression of the 
atmosphere becomes perceptible ; thus the opposite 
coasts of Europe and America have high or low 
water at the same time. Ir the water were raised 
by the moon’s attraction it could not be high water 
on such distant shores at one and the same time: it 
would be flood beneath the moon, and ebb on the 
distant shores. But, in point of fact, the water 
rises both before and behind the moon, because in 
the middle, under the moou, it is depressed. 

As our distance from the sun increases, and the 
compression of the atmosphere diminishes, the tides 
ought also to decrease. And such is the fact. 
According to Pythias and Pliny (lib. 2, cap. 97), 
the coast near London, at low water, was laid bare 
tor nine miles round. Carden and Olaus Magnus 
relate that at a Swedish promontory, Nasus, in the 
Baltic, the tide ebbed and flowed every six hours 
with such tearing vehemence that ships were 
swallowed up on its approach. In the Gulf of 
Venice the flood covered many thousand paces (of 
five feet) in a very short time (Procopius ‘ De Bello 
Gothico,”’ lib. 1); Riccoli,in the 17th ceutury, found 
it covered only 200 paces. Mariners knew no 
danger equal to Scylla uud Charibdis in the Straits 
of Messina, which even Aristotle reckons among the 
wonders of the world. Pliuy says that with the 
tide you might have sailed from Italy to Utica (in 
Africa) in three days. In former times, the tides in 
the Red Sea so rose and sank with the flood and ebb 
that ancient authors thought they could explain the 
passage of the Israelites without a miracle. 

Southampton, Dec. 27th. G. Schutze. 


[20949.]— ThE explanation usually given as to 
the cause of the tides is, as it appears to me, 
usually defective. That the sun and moon are the 
ee cause there cannot be any doubt; but how 
do they act? Not by drawing avay the water from 
the earth's centre, nor the earth's centre from the 
water. It is an impossibility, for the earth's 
attraction on its component parts, whether fluid or 
solid is much greater than that which is exerted 
upon them by the sun and moon, and a smaller 
force cannot exceed a greater. 

Now the water of the ocean is attracted towards 
the earth by a given gravitating force, and which 
would hold the water at a constant height, if no 
other force operated upon it; but the moon (the 
sun may be omitted for the sake of brevity) in 
passing over any portion of the water, exerts her 
gravitating infiuence also, thereby /essening the 
earth's gravitation to that extent, so that the water 
under the moon is attracted towards the earth b 
the difference of the two forces during that period. 
What, then, is the result? The e of the 
water being consequently less, there are two other 
forces which immediately act upon it namely, 
centrifugal force and the pressure of the circum- 
adjacent water, and these continue to act until 
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th, balance, which has been disturbed, is restored | outwards, join W N, and produce it beyond N; 


u accordance with hydrostatic laws. 

The tide on the opposite side of the carth is a 
necessary consequence of the primary tide. 

The earth passes on, and the water which had 
been disturbed by the moon’s gravitation resumes 
gradually its former density ; but as it does not 
immediately resume its former level, it affects the 
axial equilibrium. 

Now the axis af rotation in a body, whose motion 
is entirely free and unrestricted, must take such a 
position as will establish an equilibrium about it, 
and therefore if the earth’s equilibrium be affected 
from any cause, the axis of rotation accommodates 
itself to the change : thus the secondary tide is 
raised. The axis of rotation shifts, the radial line 
is thereby lengthened, and the centrifugal force 
augmented, and the surrounding water presses on 
and continues to flow until an equilibrium is again 
established about the axial line. W. B. P. 


DIRECT-ACTION TRICYCLES. 


20950.]—WHINTER is the time in which to discuss 
tricycling matters. During the summer evenings, 
every enthusiastic tricyclist is, or desires to be, 
t: upon the road ” ; but during the dark and dirty 
nights of winter he cogitates over his summer ex- 
periences, aud makes up his mind as to what he 
will do when that delightful season again returns. 

In the great majority of three-wheelers, the 
parts which cause most trouble are those which 
transmit the power from the feet to the wheels—in 
other words, the chain, or the cog-wheels, which 
connect the treadles with the axles of the machine. 
All chains stretch more or less; after a few weeks’ 
work they begin to rattleand work loose ; they re- 
quire continual adjusting, and the adjustment does 
not last long; perhaps they slip off, or catch, and 
the result is that the rider finds himself on his back 
in the mud. The cogs of cog-wheels have a 
charming habit of snapping off, and their side- 
suake, with a continual rattle, is very disagreeable. 

When I, a middle-aged man, with some know- 
ledge of mechanism, resolved, a year or two ago, to 
go in for tricycling, I 1 conside the 
points of most of the tricycles then in the market; 
and my attention was drawn (by a letter of Sun- 
ae in the Exorish MECHA NIC) to a tricycle 
which was devoid of either chains or cogs, and in 
which perfect a Fa of action appeared to have 
been attained. The result was that I invested in a 
Coventry Royal National” of this descriptiof, 
and the object of this letter is to give some account 
of its performance. The machine is very light, not 
weighing more than 65lb. ; itis a rear-steerer, with 
36in. wheels, double band-brake, applied to a drum 
fitted to each wheel, and provided with Bown’s 
ball-bearings to all wheels. The main new feature 
in its construction is that the machine is driven 
direct by means of a cranked axle, no cogs or chain 
of any description being employed. To allow of 
this, it is true that the seat is placed, necessarily, 
some din. or 4in. higher than in most tricycles, but 
I have not found this any disadvantage; with me 
the machine has oe perfectly safe. To test 
the friction, I tried this *'direct-action ” tricycle 
with a dynamometer ona level smooth road. A 
weight of one pound made it move readily ; with a 
rider in the seat, a tractive force of four pounds 
was sufficient. The speed that could be got up was 
great; indeed, I never personally attempted to find 
its limits, as Iam a somewhat careful mder; but I 
could always, with little exertion, ride a mile in 
six minutes. The merits of the machine are, how- 
ever, most conspicuous in hill-climbing. When 
my boys, much stronger riders than myself, rode 
this direct-action National, they reported that they 
were able to pass every other machine, both tri- 
cycles aud bicycles, on steep ascents. 

I should be glad to hear of the experience of any 
of your readers who may know of other direct- 
action tricycles. I may add that by the substitution 
of a saddle for the ordinary seat, I found an im- 
oe increase in power and in speed to be attain- 
able. 

A Fellow of the Geological Society. 


SQUARING THE CIRCLE. 


20951.]—IN replying to a query on the subject 
of dividing circles, this subject attracted my atten- 
tion, as it was necessary to find a geometrical 
method of finding the value of 7, the ratio of the 
circumference to the diameter. 

The problem, as is well known, cannot be solved 
accurately : and as it has attracted as much atten- 
tion as perpetual motion, the tri-section of an 
angle, and other difficult questions, it may be 
interesting to ascertain how nearly we can solve 
the problem by geometry. I would like to ascer- 
tain also, whether the following method has ever 
been surpassed in point of accuracy. 

Draw a circle of any radius, and draw two dia- 
meters horizontal and vertical, aud to save a dia- 
pram place the letters N, S, E, W, in the positions 
found on the compass; produce the horizontal 
diameter E W tothe left, and mark off on it a point 
three-quarters of the radius measuring from W 


locus of the intersection o 


from E draw a perpendicular to the diameter meet- 
ing WN produced in a 1 P. then EP will be 
rery nearly = x / 2; and the rectangle contained 
between this line and the diameter will be the area 
of the circle very nearly: the area so found will be 
in excess of the true value by a fraction represented 
by area + 2620. M. I. C. E. 


THE LINK-MOTION. 


[20952.]—IxN my description of the chart of curves 
of the link-motion., given at page 383, I pointed out 
that the vertical line d = l = 10 was remarkable 
as showing the places of a series of circles, the 
genera] equation of which was 


at + / — T = 0 
at points on this line for which » = 1, » being an 
integer, or a fraction, and also that along with 
these circles there was a system of leminscates, 
whose general equation was— 


(a? + , - (r? + /) +4 Py? = 0. 
Now, this is the equation to two distinct classe 
of curves, both of which are well known to 


mathematicians. For if » is any number greater 
than 2, the equation becomes that of the locus of 


the intersection of the tangent of an ellipse with a 


5 to it, passing through the centre. 


he semi-axis of the ellipse being respectively n / 


and /4/n* — 4, and the eccentricity e = 2/. The 


figure 15 has been taken for the point r = 26, and 


an ellipse has been inscribed touching the curve at 


the extremities of the majorand minor axes. All the 


curves from 7 = 2 ton = V resemble this in form, 


with an undulation at the extremity of the minor 


axis: but for values of „ greater than 4/3, the un- 
dulation disappears, and the common tangent at 
the extremity of the minor axis lies above both the 


curves. The curves are then a species of oval be- 
tween the ellipse and the circle. 

Again, when v is less than 2, the equation becomes 
the solution of the corresponding problem for the 
the tangent, and a per- 
pendicular to it through the centre of an hyperbola, 
the semi-axis being nl and I Vi- n’. 

Fig. 16 shows the form of the curve taken at the 
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pon r 12. The hyperbolas to this curve have 
n drawn with semi-axes 12 and 16. 

And again, when » = 4/2 we have the equation 
to the lemniscata of Bernoulli, the equation being 


then— 
(* + % = 20 ( — 7). 
Or in polar co-ordinates 
œ = 27? cos. 20. 


The place of this well-known curve on the chart, 
(see page 383), is at 4, the intersection of the hyper- 
bola AF, and the ellipse A M B. Its being on the 
latter curve shows that its branches are at right 
angles to one another. Milverton. 


GERMANY produced, in 1881, 2,914,009 tons of 
pig iron, 560,222 tons of castings, 1,421,792 tons of 
yeeros and steel, and 594,425 tons of cast 
steel. 


REPLIES TO QUERIES. 
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„ In their answers, Correspondente are respel- 
fully requested to mention, in cach instance, the title 
and number of the query asked. 


[48076.] —Emigration to South Africa.— 
Ruilway and Post Office officials are, it is generally 
understood, much underpaid. In the Eastern 
Province,” English is mostly spoken along the 
coast districts, and Dutch in the inland districts ; 
generally, Dutch (or what goes by the name of 
Dutch) is the predominating language. Get The 
Cape and South Africa by John Noble, London : 
Longmans, Green, and Co. My advice to 
“J. A. F.” is, if you have employment don't 
come to South Africa at present: everything isin 
a very depressed state, and new-comers find a 
difficulty in getting employment. I was told bya 
gentleman a few days ago that at Port Elizabeth 
there are scores of young men looking out for any 
kind of berth to get some sort of a living. I hope 
some of our readers in other parts of South Africa 
will notice the query; I am 250 miles inland. 
Shall be glad to give any other information.— 
BLIKNEUS, Cape of Good Hope. 


48596.] — Harmonium Reeds.— Mr. Fryer, 
“ as a player of this instrument of some years’ ex- 
perience,” must ‘‘candidly and honestly ” con- 
tradict the statement that if the reeds are of good 
metal hard blowing will not injure them. If Mr. F. 
really thinks so, he is quite justitied in saying so: 
but he must expect his opinion to be criticised. I 
am quite prepared to admit that if you blow too 
hard „ you will ruin anything; but I am quite 
certain that even Hercules himself would be unable 
to ruin good reeds in a properly-constructed har- 
monium by means of hard blowing. Perhaps Mr. 
F. will now kindly say why hard blowing should 
be expected to injure reeds which were made to be 
blown? and if he would also at the same time calcu- 
late the pressure which ’Arry sometimes puts on to 
his concertina reeds we should be able to arrive at 
an idea of what “too hard” may really mean. I 
have some recollection that Signor Regondiand Mr. 
Case used to brutally ill-treat (from the Fryerian 
point of view) their concertina reeds, and 1 have 
also heard harmonium players put extreme force 
upon the reeds in their instruments, but I never 
knew hard blowing injure good reeds. I suppose 
that reeds, like other things, give out iu time, and 
then require renewal; but, in any case, it can 
hardly be said that they have been injured by hard 
blowing. Itis rather from the continuous vibration 
over a 58 period just as iron girders are weak- 
ened after a time by the effects set up by vibration. 
I should like to know what is considered an undue 
force of air, because it must be remembered that 
it is only when the expression stop is used that any 
pressure more than is due to the springs can be put 
on,and then only such pressure as the feeders will 
stand. As one ounce ol fact is worth a whole dic- 
tionary of words, I have tested a harmonium I 
made ten years ago. C in the staff I found to be 
dead true with a tuning-fork giving the Philhar- 
monic pitch, and the 4ft. and 8ft. C’s were just as 
they were left years ago. If I add that this instru- 
ment has been used for practice by my children, 
and that its bellows, thanks to their vigorous pump: 
ing, has had to be mended more than once, shall 
have said enough ; but I may add, the reeds are 
not supposed to be of best quality, though they 
have proved themselves excellent.— I ETIENNE. 


V „H. B. G., page 
303, kindly work out his calculation more fully. I 
cannot see how 8, 446.464 cubic inches are calcu- 
lated, and how 4,888 cubic feet equals 782 
gallons.—ScREW. 


(48689.]—Lathe Bed.—I see on p. 364 a roply 
which is likely to mislead the party wishing to 
know how to make pattern of lathe- to mould 
properly. E. P.,“ of Liverpool, says the moulder 
will ram up the pattern in the sand, face down- 
wards, which is correct. Now, I should like to 
know how he is going to lift out the sand in the 
middle of pattern after top box is lifted, which has 
a joint, as shown in his sketch ; if he was going to 
do it in that way he would simply have to lift the 
sand from the middle of pattern, and the top 
altogether, which course must be followed in 
heavy foundatiou-plates. E, P.“ goes the hardest 
wuy to work altogether; he should simply screw 
the parts together, so that the moulder can take 
out screws where required. Place the pattern iu 
the bed, ram up a middle, then the pudding inside 
the pattern, then make a joint und ram up a top, 
lift top, draw out sides, and ribs, which has a little 
taper, letting the middle and inside of pattern stop 
behind, then lift middle, and draw out the faces 
sideways ; there would be no staying of the pate 
with the top box, as the moulders term it, an 
would be moulded in half the time. Hope thus 
will prove of some use.—W. J., Pattern-maker, 
St. Austell. 


Jay. 12, 1883. 


48713. —Organ in Small Room.—I really |t 
could not advise you to make a four-stop organ 
sca to the plans you propose. It would be a 
very costly affair to do properly, and take an expe- 
rienced person to make. fy is a difficult matter for 
a practical organ- builder to finish such cramped-up 
instruments satisfactorily, so what must it be for 
an amateur? The tall bellows, with rings on each 
corner of the ribs, would be an absolute failure. 
The chest might be put close to the floor, and this 
would entail short keys, which are not at all ad- 
visable. Your large wood pipes ure most probably 
cracked, or cut up too high at the mouth; if the 
first, glue them up; if the second, yon can’t very 
well ulter them. If the large metal pipes give a 
false note first (commonly designated as being 
“ fifthy“). you give them too much wind- try less. 
Tm afraid you cannot make much out of your 
gamba; but the safest way, if you have any re- 
spect for the stop, is to let some voicer have it 
under hand. You cannot alter any of your stops 
from what they are, and so improve hen you 
might complete their ruin by doing so. The last 
portion of your query—viz., Clear, full, round 
tone, with power, being required,” is what is not, 
even among the best and most experienced organ- 
builders, often obtained, with the best of material 
aud workmanship at hand. This being the case, 
how can the amateur expect to obtain the same, 
with no experience, and nothing but old materials 
to work upon, which have perhaps been hacked 
about by various tuners? If only amateurs knew 
the difficulty to voice a stop properly, and with a 
right „ of the tone required, and to be 
obtained, and how to obtain it, they would not pro- 
pound such queries. It certainly is a laudable 
object for anyone to try aud improve what he 
has, but in such cases impossibilities are often 
asked. Iam sorry to give “Beta” such a disa 
pointing answer; but I should not feel justified in 
oing otherwise. I should not like to advise 
Beta“ to proceed with his proposed alterations, 
full well knowing what the result would be. If 
you do alter your organ, let it go up to the top of 
the room, or nearly so, and put the bellows under 
the keys, and the soundboard above, when all the 
pipes, with a little management, may be got in 
comfortably, by a little mitring and conveying. 
If you decide to do this, I will try to help you, but 
cannot do so with such a planas you think of. 
When amateurs make organ-pipes, they ought to 
get professional voicers to voice them, and so save 
a world of trouble and annoyance. If Beta” 
makes any pipes, let him get them voiced ; it will 
pay in the end, and even then, if they are not quite 
satisfactory, he must put up with it (for if such 
illustrious organ-builder’s work as the Albert Hall 
organ has been before now styled an American 
steam devil,” and not tone, which, with expe- 
rienced voicers, surely should not be the case), and 
not complain.—URANITM.’ 


(48723.]—Washing.—I do not know whether 
steam laundries are under the Factory Act: should 
pater ina so. Atany rate, your correspondent can 
easily ascertain by applying at the Factory De- 
partment. Home Office, where also he should 
give information. I should like to be able 
to answer the second question: Why do modern 
flannels shrink so, aud how can it avoided ¢ 
Will some of your readers help? —S. M. 


[48724.]— Worm-Eaten Furniture.— Wash- 
mg with a solution of corrosive sublimate is said to 
be effective; but I should prefer rubbing tallow 
into the holes, and warming the furniture—oil is 
death to insects. Repeat the dose once or twice; 
then fill up with plaster, and polish over or 

varnish.— T. P. 
148729. —Oysters.— The question is not an 
easy one to answer.“ This I wrote three weeks 
ago; and my short answer, Ploni Almoni ” says, 
is rather more curious than the question, and his 
answer seems to me to be even more curious than 
mine. No physiologist would admit that the ciliary 
motion of Ciliated epithelial cells was an evidence of 
lite being present. It is, however, evidence of life 
having been. I have had portions of the trachea of 
the lower animals removed after pithing and pinned 
down, and placed in a humid atmosphere, in which 
the ciliary motion has kept up for hours. Again, 
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€“ Ploni Almori” is altogether in error in supposing 
that mere circulation is indicative of life. have 


had frogs pithed, and kept up their circulation for a 
long time. This, then, is no evidence of life. It is 
difficult to say in a word what life is; but uncon- 
scious life, as fur as regards the animal kingdom, 
is not life to me. The moment consciousness is de- 
stroyed, the animal ceases to live. This is my idea 
of life. I have, like many others, produced apparent 
life in dead animals, and have really startled myself 
by the near approach to real life in experiments I 
made some yearsago. I should be pleased to read 
no answer on this oyster question from men of the 
calibre of Drs. Carpenter and Michael Foster.—W. 
J. LANCASTER. 
[438730.]— Canaries.—By greenhouse pre- 
sumably Is meaut conservatory, which is liable to 
te treated to great variations of heat and cold; 


canaries would live iu au equable temperature much 
hotter than any dwelling-room, but they will not 
stand extreme changes, 
advisable to remove them from proximity to the 
window when frost is about. But if it is really a 
greenhouse, they would not take much harm if the 
temperature never falls below 45°, and the cages 
nre removed to the body of the house for the night. 
As the aviary is a tolerably large one, cannot you 
heat it; or is it damp from which the birds suffer y 
Cauaries would scarcely thrive in a greenhouse 
suited to ferns.—S. M. 


in the electrieities 
Twenty tons of bricks have to be carried up to the 
top of a building; one man commences the task. 
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hat would be sufficient to account for it. The 


Even in the house it is 


[48734.]—Electricity.—There is no difference 
ou mention. Put it thus:— 


What a time it takes him to finish the task. Ten 
men start on it, aud by helping each other get the 
work done in one-twentieth the time. Thisisa 
counterpart to your cells. In the nine cells you 
get more so-called intensity. I have no doubt the 
water you use contains sufficient salts to keep cells 
goiug.— W. J. LANCASTER. 


[48752.]—Tea.—I must tell Mr. Prettijohn that 

barley is better to make imitation coffee than 
wheat, as it has somewhat of a bitter taste, which 
makes it more like coffee. It is to be hoped that 
all temperance people, as they are called, ure not 
like those to akom F. R. C. S.“ refers. I should 
not think of taking the pledge, though for many 
vears I have been almost a teetotaler ; but tea with 
sugar and milk I do not like. Years ago I 
was travelling abroad, and not being able to get 
milk I drank the tea without either, aud have con- 
tinued it since, and having hard work to do I never 
found anything better to drink than tea or coffee. 
I never drink now anything where the water has 
not been boiled, so when I make my tea I pour out 
what I want, and afterwards add some more water 
so as to give me a glassful at supper and leave a 
glass and a half or so for dinner next day. Now, 
I by no means think a moderate quantity of beer or 
wine will do much injury; but I am quite sure 
that most are more comfortable without them, 
especially where fatiguing work is done. Look at 
numbers who have, for instance, to travel long dis- 
tances. They go and drink brandy-and-water, 
beer, or wine, with the idea that they will keep the 
cold out, and help to keep them from feeling the 
fatigue. Many get to feir journey’s eud tired 
out, with headaches, &c., whereas, if you keep to 
tea or coffee, nothing of the kind is felt. There is a 
great deal too much talked and thought about eat- 
ing and drinking in the present day, and I am often 
amused aud something more when I read various 
articles in the MEcHaNic. Good things were given 
to us to eat und drink, and I don't believe a word 
about this or that being unwholesome. The truth is, 
that most who suffer from indigestion do so from 
taking too much, not chewing it sufficiently, and 
not allowing a sufficient time between meals. The 
advice of a clever physician now dead was: Don't 
think so much about what you shall eat; but don't 
give your stomach more to do than it can. If you 
tind a meal disagree with ye take less, till you 
find that your stomach can digest it. A very true 
piece of advice.—Epwarp Tuos. Scorr. 


(48762.]—Jerk in Railway Trains.—Assum- 
ing the righting of the carriage to be the only cause 
of the jerk, the best position will unquestionably be 
the centre seat.—E. G. M. 


[48768.]—Gilding on Leather.—Have you 
tried glair—white of 55 beaten to a froth aud 
allowed to stand ?—T. P. 


[48783.]—Graphic Methods.—If this querist 
can refer to Vol. XX XIII. of the E. M.,“ he will 
tind, under the head of Reviews,“ Graphical De- 
termination of Forces in Engineering Structures,’’ 
by Jas. B. Chalmers (Macmillan). I have never 
seen the book myself; but, doubtless, it may suit. 
And now to the subject. It is a conventional mode 
of calculating forces by graphical representations; it 
dispenses, to a certain extent, with trigonometrical 
and abstruse mathematical investigations. I may 
add that, however carefully the drawing be made 
the result will be less accurute than one determined 
algebraically, &c.,—i.e., it will not be muthe- 
matically correct, though sufficiently approximate 
for most practical purposes. As an example, we 
will apply the method to a problem—say, two forces 
of 6lb. and 10lb. act at a point, and at an angle of 
70° with one another. Required the magnitude of 
their resultant. Let lin. represent IIb. (conven- 
tional). First draw any line Gin. long, to represent 
Clb., and at one extremity of this another 10in. 
long, and at the required angle with the former; 
then the length of the line (in inches) joining their 
extremities, gives the number of pounds in the 
resultant. To solve the above mathematically, some 
knowledge of trigonometry is required. Lines ure 
used, because they are capable of performing the 
double function—viz., representing not only the 
magnitude, but also the direction of resultant 
forces. Again, they can be used to represent 
positive and negative pressures: thus taking one 
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drawu downwards to represent a force of compres- 
sion ; one drawn in the opposito direction would 
indicate tension. 
not understand, write again.—NuNneuam Nox 
Paratus. 


If there is anything you do 


[48797.]—Gelatine Enamel.— Are you sure it 


is gelatine—not varnish? If it is really gelatine, I 
believe it is spread in thin film on glass plate, and 
the show-card 
fully moving. the edges are trimmed.—Sec. T. L. 


e down upon it. After care- 


[18807.]—Neuralgia, &O.— X + Y” suggests 
that I should give my experience concerning neur- 
algia, kc. I should have done so in my reply to 
“Gamma.” instead of offering to wnte to hun, but 
for the fact that anything relating to medical elec- 
ay is generally regarded as mere quackery : but 
whether quackery or not, I have reason to be grate- 
ful to it. Ihave always been subject to neuralgia, 
and doctors and dentists (while I went to them in 
hopes of relief) agreed that I should be so whilst I 
remained in this world; but the doctor’s quinine, 
&e., did me no good, aud wherever the dentist took 
out a tooth there the neuralgia settled in its most 
rampant form. I was then induced to try gal- 
vanisin, and from that time (eight years ago) I have 
been able to keep the complaint in check. If ever 
neuralgia comes on, I know for certain that half 
an hour or thereabouts with the battery will take 
it away: but it is important that the right kind of 
apparatus should be employed. If X + X or 
“Gamma ” should use any kiud of coil, he must 
not expect to get md of his neuralgia; but rather 
to have it intensiticd. But if he will use such an 
apparatus as I will describe, I am quite sure that 
his neuralgia—howeverlong he may have had it —will 
disappear after one or two applications of about half 
an hour each; and most likely after the first. And 
a curious thing about the matter is that the greater 
the pain the more quickly it is removed: for while 
a ‘‘ nagging ’’ pain will resist for perhaps an hour, 
a maddening pain will probably give way in ten 
minutes ora quarter of an hour. I do not know 
why it is so, but I do know that euch is the case. 
It is absolutely necessary that the current should 
be a primary one, and that penetrating power 
should be obtained by having a large number of 
cells. Take about 60 inkwells or small tumblers, 
or any glass vessels that cau bo got—the smaller 
the better - aud range them in a box. Then get a 
similar number of pieces of zinc about ljin. long, 
and the same number of pieces of copper about 
2tin. loung—zine aud copper each to be jin. wide. 
Solder the picces of zinc to the pieces of copper, 
and bend into the shape of a U. Cover the zinc 
with mercury by placing it in sulphuric acid-and- 
water (l in 12) till clean, when the mercury can be 
easily rubbed on with a brush. Vinegar forms a 
good exciting liquid for the battery, or sulphuric 
acid-and-water (about 1 in 25) may be : but 
care must be taken not to make it too strong, or 
the great quantity of electricity generated will 
become painful to the skin. The zinc and copper 
couples should then be placed in the jars, the 
copper in oue jar aud the zinc in its neighbour. It 
is best to hang the couples on some kind of rack, 80 
that they may be readily raised or lowered. When 
the couples are ranged inthe jars, one end of the 
series will contain copper only, and the other end 
only zinc. Inthe jar . the copper put a 
piece of zinc aud connect it with a binding- screw, 
and in the jar containing the zinc place a piece of 
copper, and connect that with another binding- 
screw. To each of these screws attach a metallic 
cord, or length of copper wire, with a piece of 
brass tube having a wooden handle and a piece of 
sponge in the other end of it. The battery is then 
ready for use, and in applying it for neuralgia, the 
sponge (which should be ouau saturated with 
water) that is connected with the ziuc ending 
should be applied to the place where the pain is, 
much in the same way that a painter uses a paint- 
brush ; and the sponge that is connected with the 
copper ending should be held still against the 
other side of the face in such a way that 
the current from the opposite sponge is sure to 
be attracted through the affected part. It is some- 
times necessary to put the sponge connected with 
the copper inside the mouth, in order to cause the 
current to run just throug) the painful part, and 
this is easily done by using a small piece of sponge, 
about the size of a nut, attuched to a piece of 
copper wire, which would be used iustead of the 
brass handle. The depth to which the couples 
should be plunged into the liquid must be regulated 
by the feelings of the patient. Just so much cur- 
rent should be geuerated as will cause the place to 
which the spouve from the copper is applied to feel 
a comfortable warmth, and the place to which the 
sponge from the zinc is applied to feel the sensation 
of being scrubbed with a hard brush; and if the 
current cannot be reduced to that, the fault will be 
in the liquid being too strong. It is peaa im- 
portant that this matter of strength of liquid 
should be carefully attended to, as an excessive 
current would not only prevent a cure, but is very 
painful, and likely to make au ugly sore. For 
rheumatism, wire brushes should be used. These 
brushes may consist of two buuches of fine copper 
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wires, which should be attached to the cords instead 
of the brass handles. These brushes should be 
rolled up in pieces of flannel saturated with water, 
the one from the zinc being held or tied to the 
afilicted part, and that from the copper applied to 
such part as the operator believes would cause the 
current to pass right through the part to be operated 
on. Care must be taken that the pads are not left 
too long without an examination, or the skin may 
be broken, and a sore will be the result. For ner- 
vous debility, the current should be applied to the 
spine, and it will be found that a much stronger 
current can be borne there than in other parts. The 
sponge or pad from the copper ending should be 
held still, and that from the zinc passed up and 
down the spine, until it shows a distinct redness. I 
do not pretend to enumerate all the complaints 
that may be expected to give way to the applica- 
tion of galvanism, but any person may easily tell 
for himself where galvanism is likely to be of good 
by roughly dividing complaints into two classes— 
those that onginate in the blood, and those that 
5 in the nervous system. Where the blood 
is the cause of the disorder, galvanism would do no 
good; but wherever a complaint can be traced to 
the nerves, galvanism may be expected to effect a 
cure, and no case is more likely to be cured than 
that which has baffled the efforts of the medical 
man.—W. 8. W. 


[48818.]—The Weather.—Mr. Colby is quite 
Tight in hires for information that shall be of 
service in the dctermining of the causes of our 
climate. Many others have wished for the same 
information, and although volumes have been 
written, we are a long, long way off knowing much 
about the causes. You reu through year after 
year the work done by the Moteorological Society, 
aud you are but little the wiser. Plenty of tables 
of the height of the barometer, pressure of wind, 
temperature, and rainfall; but the causes—oh the 
causes! you are left to find them out yourself. 
We wank observing stations not only inland and 
around the coast, but at a number of points some 
hundreds of miles from our coast line. To know 
what we have is simple, to know from whence it 
came is difficult.— W. J. LANCASTER. 


48818.]}—The Weather.—Allow me to thank 
% Nun. Dor.“ for his information; but my difti- 
culty is not as to rainfall,““ per se, but water 
(potentially rain) held in suspense overhead as 
vapour, cloud, &c., causing gloom and dampness, 
and watery vapour impregnated with solid matter, 
called fog, also causing gloom, with more or less 
dampness. The record of sunshine in London 
this month will well illustrate my inquiry. The 
“ rainfall ” in England, I believe, is quite mode- 
rate. I have seen heavy rains in S. America—and 
all parts, with some exceptions, have rain ’’— 
but my observation of S. America, Malta, Italy, 
&c., has shown me that, as a rule, rain follows 
closely on clouds, and the rain once down, the sun 
shines, a8 distinguished from our climate, where 
‘‘cloudiness’’ is the main feature, and rain 
proper only occasionally, and intermittent, and also 
variable in form- mist, or drizzle, or damp fog—and 
‘sunshine ’? an exceptional feature. have ob- 
served also frost and ice in many parts (¢.g., in 
Germany), accompanied with bright sunshine.“ 
This is not common with us: generally gloom.” 
The pervading, and almost permanent, dampness 
and the sunlessness are not accounted for by any 
theories that I have met with in my reading as 
yet. But I am of opinion that a considerable 
amount of gloom oppressing our large towns is pre- 
ventible by human agency, and I take this at least 
to be a practical question.ä— E. R. COLBY. 


48831. — Electro-Magnet. — You need not 
have bobbins on so small a magnet. Get a small 
paraffin candle and some thick blotting-paper, cut 
the candle up into pieces and put ona plate in the 
oven, when quite liquid dip strips of blotting- 
paper, about ]}in. square, into it, then drain them, 
and when cold bend two of them round each leg of 
the magnet ; the iron must, of course, be bent into 
the horseshoe form, then wind some No. 20 cotton- 
covered wire round each leg in opposite directions 
until each coil is Jin. diameter. With this electro- 
magnet you will be able to pick up 14)b. easily.— 
W. J. CASTER. 


[48835.] — Fusible Plugs. — Although these 
plugs are recommended by one of the boiler in- 
surance companies, I believe they are a delusion 
and a snare, for certainly, after a time, they do not 
melt when they ought, and sometimes they melt so 
frequently that they are replaced by an iron plug. 
I look upon them as a makeshift—an excuse for an 
erer z a duty that ought to be rigidly attended 
to.—T. P. 


[48838.] — Coil-Making. — You do not say 
whether the core is a single piece of iron or made 
up of thin iron wires. Of course you know every- 


thing depends upon the rapidity of make and break 


I am afraid your core is at 
o to have had 
Still, 


of primary circuit. 

fault. It would have been well 
paraffined paper between core and primary. 
the 1 87 you have, if pe 

spoil the coil. You we ud have done better with 


rfectly dry, would not 


stronger insulation between primary and second. 
than one or two layers of foreign note. Begin wi 


core first ; then if 7 7 cannot succeed in . 


matters, you had better unwind secondary, and we 
insulute from primary, and insulate between all the 
layers of secondary.—W. J. LANCASTER. 


[48849.]—Rack and Pinion.—The simplest 
way you can do this is to cut two pieces of wood 
about 10in. long and zin. square; then put pinion 
wire between them, and move upper one back- 
wards aud forwards under pressure. You will 
then get an exact fac-simile of what rack must be 
to work smoothly.—W. J. LANCASTER. 


[48856.]—Electric Light for Small Room.— 
Wait a little longer, then you will be able to have 
a successful method of lighting at a small cost. At 
present the expense is in the driving power. What 
we all want is a one-horse gas engine for £20. 
Of course I shall be told this is preposterous, but 
it must come, and it will come. There is an 
immense field for anyone who will make such an 
engine. Batteries are too troublesome, apart from 
expense.—W. J. LANCASTER. 


{438562.]—Chilblaings.—When a youngster, I 
always got rid of chilblains by rubbing them with 
snow ; and, failing that, with urine. Certainly, I 
never had them bad, and have never experienced 
any trouble since I was a youngster. can re- 
member, though, that the snow was an infallible 
remedy ; and Í have a distinct recollection of taking 
off my boots and socks and running about in it on 
one occasion. If my memory does not deceive me, 
that was a perfect cure; but I never had broken 
chilblains, 80, perhaps, have no experience worth 
mentiouing.—S. M. | 

[48805.]—Animal Charcoal.—I can't think 
that anyone has suffered more fiom indigestion 
than I have. Don’t spend any more money on ad- 
vertised remedies ; I found them almost worthless. 
Take Ilb. of genuine wheatmeal; then mix one 
teaspoonful of tartaric acid with one tablospoonful 
of curbonate of soda; sprinkle this into the wheat- 
meal, and then a teaspoonful of salt. Mix all 
thoroughly, and pour in sufficient water or milk to 
form a soft dough. Put it into a flat dish (not a 
tin), well greased, and bake, straight off, in a quick 
oven, 14 hour. This loaf costs 34., and did meas 
much good asa 48. 6d. bottle of the best medicine I 
ever tried. Slice thin, and use only a little butter 
at first ; but keep to this bread as strictly as pos- 
sible or convenient, and I promise you better 
spirits, health, weight, strength, and appearance. 
Always make your own loaves, and a small one at 
atime. At first you may think it insipid, but keep 
to it, and you will like it better than the white 
fancy stuff. The homeopathic pilules nux vomica, 
taken as directed for indigestion, will help the cure, 
but may be done without. The wheatmeal bread 
sold is more palatable, but not your kind. OI D 
Rosin. 

[48866.]—Astronomical Apparatus.—Begin 
with a small telescope and a star atlas. Proctor’s 
is good, and Webb's Celestial Objects; then go 
cerefully to work, make a note of anything worth 
recording, and you will have hours of pleasure. 
But if you begin with a large instrument you are 
at once disappointed, because you expect too 
much. I have known many a student disappointed 
with a large telescope, from the simple reason that 
he was not educated to its use, and nothing gives a 
better astronomical education than the use of 
a small instrument first, then larger and larger.— 
W. J. LANCASTER. 


[48880.]J— Working Models by Electricity. 


You can readily make a motor to drive your 
models. I have given drawings in gome back 
volumes of the kind of engine to suit you. You 


would have to use a Bunsen or Grove cell if you 
want to work them any length of time. I should 
have thought a cheap, strong clock movement 
would have been best for your purpose.—W. J. 
LANCASTER. 


[48882.]—Organ Tuning.—Tuning horns are 
made of brass, or wood ; I prefer brass. They are 
generally ae in number, shaped like cones—in fact, 
they are hollow brass cones. The largest three are 
simple separate cones, and the remaining three are 
double, a cone at each end ofa small handle: one 
end for outside use of cone, the other end for inside 
use. May be obtained in London. To use: if the 
pipe wants sharpening, insert the pointed end, and 
gently poe open the pipe top; if flattening, use 
the hollow end, and cone in the top of pipe.— 
URANIUM. 

VVV Ee Machine.—It is 
a difficult thing to describe the connections, &c., of 
the bobbins in a magneto-electric machine. The 
simplest way for you to do is to borrow a machine 
and remove the covering on bobbins. You will at 
once see through the method of construction. If 
you cannot borrow one, I will tell you how to pro- 
ceed and succeed.—W. J. LANCASTER. 

{48905.]—Rewiring Grand Piano.—The sizes 
given were quite correct. The hint as to measur- 


ing between the bridges was only for your future 
guidance.— W. H. Davizs. 


[48908.] — Electrical Thermometer. — You 
can place the thermometer wheréver you please, 
but it should be near where a fire is likely to take 
pluce. If you place them neara ceiling, the fre 
would have obtained a firm hold on the building 
before the alarm would ring. The iron rust on 
porous cell will not hurt; you can easily scour it 
off with a little fine saud.—W. J. LANCASTER. 


[48910.]—Storm-Glass.—No, it is not entirely 
due to temperature ; a great deal is due to varying 
electrical action and to moisture.— W. J. Lancas- 
TER. 


(48911.]—Self-Registering Thermometer.— 
The self-registering minimum should not þe laid 
down too flat: iacl ao it sufficiently to prevent the 
breakage of column ; the index will then go back 
with less capillary action, and you will consequently 
keep the column continuous.—W. J. LANCASTER. 


[48921.]—Street-Lamp Reflector.—You can 
do what you wish by having a solar gus-burner in 
lamp aad two paraboloids joined at their centres— 
one will collect on one side and the other on oppo- 
site side; but you will get the light all collected in 
these two directions; by having the burner outside 
the focus of each paraboloid you will obtain a 
diverging beam on each side, and so light up more 
of the road.—W. J. LANCASTER. 


(48929.]—Conductivity.—Galvanised iron is 
better for outdoor work than copper ; the copper, 
unless well protected, would go directly. Of 
course, the resistance of the copper wire is very 
much less than the iron; but this is not of much 
moment in a telegraphic circuit.—W. J. LANcas- 
TER. 


[48930.JI—- Rendering Wood Fireproof.— 
Some years since, ex periments were made by Professor 
Pepper, with a view of reudering articles fireproof 
by the use of chemical solutions. The following 
were the results:—Treated with alum the article 
soon yielded, and burst into flames; with borax, it 
lasted longer ; with tungstate of soda, longer still ; 
with phosphate of ammonia, it resisted best of all. 
—8. 


[48930.] — Rendering Wood Fireproof. — 
Wood can be rendered practically fireproof by first 
drying it thoroughly and then coating it with 
common whitewash. If the wood is not thoroughly 
dry, the coat of whitewash shells off, but it isa 
very difficult matter to burn wood which has been 

ee over with whiting or even limewash.— 

. R. M. 


[48936.]—Organ at the Temple Church.—In 
the specification of this organ, kindly given by 
“ Dia-Pantos ” on p. 392, I notice that in the pedal 
department there is a twelfth of 5'ft. pitch, and a 
fifteenth of 4ft. pitch. Will any of yeur readers 
explain wnat is the special value of registers of that 
pitch ina pedal organ,“ as it is a bit of a puzzle 
to me -S. M. 

[48941.]—White Background for Photo.— 
You can obtain a white background with a light 
slate background; but very few photos look well 
with a white background. The best background 
for amateurs to use is a medium slate shade, or a 
revolving one with several shades, or a capital 
arrangement used by Mons. Letaille, of Birmingham. 
He has a curtain of ditieriug shades; this can be 
rolled up or down until a suitable shade is obtained, 
then, even while the plate is being exposed the 
curtains may be rolled, and a pretty effect, very 
soft, is obtained.—W. J. LANCASTER. 


[48942.]—Needle Telegraph Inst.—Have a 
small fork to slide down or lift wp from the back 
easily, so that. as needle passes zero, the fork will 
5 it oscillating. Of course, this would only 

e used after the current had ceased. As you say, 
weighting will only make the needle less sensitive, 
and give it a pendulum motion.— W. J. Lax- 
CASTER. 


{48947.]—_Rainband Spectroscope.—I have 
never yet met with anyoue more fortunate with the 
rainband than you. I know many who have used 
the spectroscope for the purpose, and I have used 
it many times, but with but little success. I am 
afraid the rainband will dissolve into nothingness. 
—W. J. LANCASTER. 


[48963.]— Soiatica.— Anona” complains of 
cold feet. Let him wear horsehair soles, and he 
will tind much warmth and comfort from them. 
They keep the feet warm and dry in the winter 
and cool in the summer—at least, that is my 
experience. I fear he will get no permanent 
relef from the sciatica till the warm weather sets 
in.—C. TOWNLEY. 


[48963.]—Sciatica.—This is a form of rheuma- 
tism. I know it is contrary to the advice of most 
aud the treatment generally used. I am not 
going to enter upon this subject, though I think 
the usual way of treating rheumatic aifections is 
only weakening, and, if relief is given at the time 
the parts are more easily affected again. I would 
not advise anyone to try the plan I mention, in case 
they should think themselves worse afterwards. 
But in my owu case, and that of others, I find 
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bathing the part with cold’ water very effectual, 
well rubbing after. I should not meution this had 
I not experience of its good.—Exvwarp THOMAS 
Scorr. 


48964.]— Brake Failures.—I have read with 
much interest the details of brake failures given by 
Mr. Jackson (page 412). I may, however, mention 
that the hydraulic brake which failed at 1 
ton was Barker's, not Clarke’s. Clarke's hydraulic 
brake was, some years ago, removed from the only 
train to which it was ever fitted, and is now an ex- 
tinct system. Barker's hydraulic brake (system 
No. 2) brs been used upon the Midland Railway, as 
shown in the table given on p. 210 of the present 
volume; during the year 1882 the one fitted 
train’? which remained was stationed at St. 
Alban’s, and worked trips to Bedford and St. 
Pancras. On the llth of December, 1882, this 
train, drawn by Engine No. 132, left Bedford at 
6.50 p.m. for London; when the hydraulic brake 
was required to stop at Harlington it failed to act, 
as the water in the pipes was frozen. In stopping 
with hand brakes a jerk took place, which caused 
the vehicles to become uncoupled and hang by the 
side chains only, the hose-pipe of the continuous 
brake being at the same time pulled apart. i 
failure shows the inefficiency aud danger of a non- 
automatic brake, which may become useless at any 
moment without giving notice to the driver. In 
November last, Barker’s brake was taken off 
engine No. 135, and it is very probable that the 
present suspension from working will be followed 
by the complete removal of the brake from the 
Midland Railway.—CLEMENT E. STRETTON. 


(48974.|—Permanent Way.—In the diagram, 
let R be radius of curves in feet (both curves 
having same radius), D distance from centre to 
centre of roads, L length from one of the points to 
the other; then L = 2 YDR — (41))*. Now for 
the angle of crossing: call the gauge between rails 
7; it is evident that the angle v dc is the angle re- 


quired, ab being a tangent to the curve at the 
point 6; bc isthe semichord, and will be equal to 
R - 9) %%. The trigonometrical tangent of the 
ungle a be is semichord — (Radius — 9), from which 
the angle may be found from a table of tangents; 
or, if uo tables are handy, draw a right-angled 
triangle, the two sides containing the right angle 
being drawn (to any scale) equal to the semichord 
and radius — ꝙ respectively; then the angle oppo- 
site the semichord is the required angle 46 .— 
M. I. C. E. 


18991. Equatorial.— E. R.” asks how to 
adjust an equatorial without circles. Assuming that 
he only wants to know how to place it in position, 
his task is not difficult. Whatever form it may be, 
an equatorial must have two motions: by the first 
the telescope is raised to the altitude of the star, 
aud by the next, made to follow the star in its 
course. Now, all that is necessary is, to make the 
axis on which the telescope turns in following the 
star, point straight to the North star. The tele- 
scope will then swing on an axis parallel with the 
earth’s axis, and a star in the field can be followed 
in its course. This is all that can be done without 
circles.—W. G. T. 


{48993.]—Yellow and Red Timber.—I was 
greatly surprised to see the answer to this query on 
p. 392, and still more so to see it signed Timber 
Merchant.’ I have been all my life perfectly well 
acquainted with yellow and red pine: they are 
perfectly distinct kinds of timber, quite different 
and ery distinguished from each other and 
I never knew a house carpenter or contractor, or— 
I won’t say timber merchant, for I believe many 
of them know very little of the details of their 
business—but say foreman in a timber-yard, who 
did not know them as perfectly distinct, and used 
for quite different purposes. Yellow pine was for- 
merly much commoner and more used than it is 
now ; it was also cheaper than red pine, whereas it 
LS NOW very much dearer. It is very large timber, 
with a most beautifully clean, close, and straight 
grain of a light yellow colour, which darkened 

considerably by exposure to the air. It was very 
much used in panels in consequence of its clean- 
ness, little liability to warp, split, or shrink, and 
the great breadth to which it could be got; and 
also for mouldings, carvings, and for gilding, «c. 
Of all pines it is the easiest and nicest to work, and 
is particulurly well adapted for carving out the hull 
„f a model yacht. It has now got very scarce and 


dear. The very extensive substitution of varnished 
for painted work, and the introduction of pitch- 
pine in house-fittings has also, as well as its high 
price and scarcity, very much put it out of use, 
except for mouldings, carvings for gilding, and 
some other special uses. 
framing, roofing, joists, or bearing timber of any 
kind, being neither nearly as stroug nor as durable 
as red pine. 
used for all those purposes; it can be got witha 
vey nice clean grain, though it is much more 
w 
invariably used for window-sashes and frames, for 
which it is admirably adapted, from its strength 
and durability, as well as for all sorts of framing, 
and for roofing and bearing beams. 
more easily seasoned and less liable to warp 
pitch-pine, which, together with the less cost of 
sawing it, makes it much better adapted for 
framing, 
latter, which, however, has 
to a considerable extent for some purposes, 
ticularly in varnished work, in consequence of its 
more ornamental appearance and figuring of the 
ge Yellow pine is very light, red much heavier, 
an 
also 
the greatest. Both yellow and red pine, properly 
so called, come from America, neither ever from 
the Baltic, though some Baltic timber (Memel and 
Dantsic) is very like American red pine, and may 
be, and is, used for similar 
pine is 1 

distinguishe 
is now scarce, and not in common use —hence the 
pus about it; but anyone who wants it, and 


where to look for it: and for many special pur- 


admirably adapted for fiddle-making: it is close, 


It was never used for 


This latter was and is very much 


ny Bue stringy than yellow pine, and does not 
ork so very nicely and cleanly. It is almost 


It is much 
than 


particularly for light framing, than the 
tterly taken its place 
IT- 


itch-pine heavier than either. Yellow has 
e least smell of turpentine, and pitch-pine 


purposes; but yellow 
different and distinct, and very easil 
from any other kind of timber. 


ows it when he sees it, can get it if he knows 


poses there is no timber like it. By the way, I 
think a specially-selected piece of it ought ta be 


struight-grained, and light, easily seasoned, little 
affected by atmospheric changes, not much loaded 
with resin, aud works most beautifully. By the 
way, in the trade which has sprung up of late 
years to so great an extent with Norway in pre- 
pared flooring, there is a distinction made of yellow 
and red boards ; but they are not the timber known 
as yellow and red pine, and are very inferior 
timber. Timber Merchant“ may be euguged in 
this trade, and that may account for the way in 
which he has answered the query.—G. J. H. 


[49001.]—Clock-Chain.—Size of pulley and 
number of pins is only required to make a chain. 
Rule: If 6 pins, the pulleys should ineasure over 
with callipers, exact size, as length of 3 links; if 
7 pins, 34 links; if 8 pins, 4 links. This is a cor- 
rect way. There is another rule, but this is the 
simplest. Links should be nearly as wide as the 
pulley body to prevent wrong running. If old 
pulleys are worn much, no new chain will fit, and 
will be troublesome in jumping. Re- turn them and 
re-pin (if worn) before measuring. Links must 
not touch the bottom of pulleys. That may be 
tiled away by taking them apart. A new chain 
may be had for ls. I prefer to make my own, 
although a long job in these ‘‘ go-ahead times.’’— 
E. CouNSELL. Bangen 

(49005. — Wine and Spirits.—I hare read and 

have marked, but have neither learned nor inwardly 
digested, as Dr. Edmunds suggests. Dr. Allinson's 
letter on Drinks.” Dr. Allinson says: Tea and 
meat ought not to be taken at the same meal, as 
the tannin of the tea is said to form leather with the 
gelatine of meat.“ I would like either him or Dr. 
Edmunds to say (1) upon what authority that 
statement is founded? (2) What are the chemical 
changes which cause and accompany the trausfor- 
mation? and (3) (aud more especially) What are 
the means whereby, in the numberless cases in 
which tea-dinners are taken, the persons of average 
or good health who take them digest the leather ? 
Dr. Edmunds says, in reply to my query as to why 
so many medical men recommend the drinking of 
light wine during meals, that it is because they 
didn’t know any better. If this be true, a very 
large percentage of the members of the medical 
protession must be wofully far behind the advance 
of science. In putting the question, I was think- 
ing of the urgent advice of a gentleman now 
medical officer of health for one of the most im- 
post towns in the kingdom, and whose know- 
edge of his profession probably equals Dr. 
Edmunds’ own; and of the words of a Professor 
in one of the most important of the Scotch schools 
of medicine. If the action of alcohol when taken 
to relieve indigestion be simply ‘‘narcotic,’? how 
comes it that recovery is frequently delayed so long 
as none be taken, and is immediate and complete 
as soon as it is taken?’ Dr. Edmunds says that 
“the wise person will avoid indigestion.” Does 
anyone seek 1t?— HOUSEKEEPER. 


of the temperance cause, it is to be regretted that 
in reply to the question put by Housckeeper,”’ 
„Why do so many medical men recommend the 
drinking of light wine during meals?“ the answer 


(49005.]—Wine and Spirits.—In the interests | q 


should be given, Becauso they don’t know any 
better.” 
long and decply—have studied it, 
tially. 
tice, a tectotaller. Perhaps a few observations, the 
outcome of much thought and experiment (as well 
as reading, attending lectures, and discussion of the 
subject), may be appreciated b 


I have studied the temperance question 
believe, impar- 
The result is that I am, in ordinary prac- 


many of our 


ers. Firstly, teetotallers do their cause a deal 


of harm by asserting too much. Taken in large 
quantities, alcoholic stimulants are universally ac- 
knowledged to work serious harm ; but there is not 
a particle of evidence to show that the lighter beers 
and wines do the healthy person any barm what- 
ever. 


But then the health rson does not re- 
uire them; therefore, I think it his duty to abstain. 
ith many persons, however, who suffer from ex- 


haustion, over-work, indigestion, and various other 
complaints, they are often of the greatest value. 
Scientific opinion, practice, and the researches of 
experimentalists, form together such an overwhelm- 
ing mass of evidence, that medical men as a body 
are compelled to acknowledge the fact; and the 


teetotal brethren acknowledge it, the 


sooner my 

better will it be for the cause, for it disgusts a 
thinking man to be told a thing is no go 
he has 
again. 
the exhausted man feel a different being, that one 
of the greatest dangers lies. 
on working, and if he does, he soon wants a glass 
or two more, which, if he takes, a reaction fol- 
lows. Secondly, teetotallers generally confound 
the effect of alcohol with that of wine or beer. 
Now, they are similar only in a degree. This any- 
one can easily test for himself. A little pure alcohol, 
tuken diluted 
freshing effect that the same quantity has when 
taken combined with ale. 
beers possess the slightest value that I can find; 
consequently, ale and wine owe much of their virtue 
to their particular formation. 
they frequently disorder the stomach, which I never 
found pure alcohol do, nor will it leave any taint 
on the breath. Thirdly, teetotallers, even eminent 
men in the medical profession, coufound the effect 
of a small dose of alcohol with that of a large one. 
I cannot conclude this reply without urging on 
moderate drinkers the necessity of being perfectly 
sure that they require a stimulaut; and further, 


when 
ractically proved the contrary again and 
tisin the fact that a glass of ale makes 


He is tempted to go 


with water, has nothing like the re- 


Yet none of the teetotal 


On the other hand, 


that though a small quantity probably does them 
uo harm, their taking it may do someone else harm; 
and that though science has failed to prove that 
any evil results to themselves from taking ‘‘a 
little,” it has abundantly proved that, on an 


average, about three-quarters of a pint of ordinary 
ale is as much as it is safe for a man to drink in a 
day. — DAN DE DINMONT. 


[49015.] — Engine Side- Rods. — If “ Engine 
Cleaner ” were to think u moment, he would see 


thut the connecting-rods and side-rods, as regards 


their circular motion, never stop. When there is a 


change in the direction of a reciprocating motion, 
as with a piston, there must be a momentary stop 
at the exact point where the the backward begins 
and the forward ends. The reason that a con- 


necting-rod does not stop, is because when the rod 
and piston are in a direct line, theoretically the 
crank-pin is moving through a point in a direction 
from which the piston can derive no motion. This 
part of the stroke corresponds to the change of mo- 
tion in the piston. You must remember the 
stoppage in the piston seems to be of much longer 
duration than it really is. The connecting and 
side-rods stop as regards their reciprocating motion, 
but not their circular motion.—ANON. 

155 L. N. W. R. Engines.— Achilles 1005, 
and Lucifer 1004, have cylinders 16in. by 22in., and 
are shed 8. North Star 934, Vampire 885, and 
Atlas 2150, have cylinders löin. by 20in. North 
Star and Vampire are shed 14, and Atlas 10. Whit- 
worth, Red Gauntlet, The Nile, Dalton, and 
several others have lately had their funnels 
shortened and broadened. Cygnet, Lily, Waverley, 
Erebus, Soult, and several others of the Lady of 
the Lake ” class, now have cabs aud plain splashers. 
I hope such alterations as these will continue to 
take place, as they greatly improve the appearance 
of such engines as the above.— PROMETHKUS. 


[49022.]— Bottle Jack. After well cleaning tho 
jack (this is best done with benzoline, and a small 
painter’s brush, cost about three pence), put it 
together, with the exception of small regulating 
wheel at bottom (which is fixed in position by the 
brass lug and screw), get tHe silk line quite free 
from any twist, turn the quadrant-shaped wheel 
so that the small wheel when in its place will catch 
it in the centre; screw the lug fast, and wind up 
the jack; after every click see how many you can 
count before the weight stops to return the other 
way. You should be able to count an equal number 
each way, or the jack will not be in going order. To 
regulate it, clasp the jack in left hand, hold the 
uadrant wheel between second finger and thumb 
firmly. partly unscrew the lug, sufficient to get the 
regulating wheel out of the teeth of quadrant wheel, 
and shift the last named wheel one tooth from the 
side you count the lowest number; push the regu- 
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lating wheel into the teeth of the other, and screw 
fast again and test. Be care ul to hold tight all 
the time, or the spring will drive the wheel out of 
your fingers. You will soon see how to do it—your 
spring will no doubt do again.— FRANK SMITH. 


[49024.]—S8tains or Dyes for Wood.—I have 
very little personal experience in staining wood, but 
I have found Stephen’s stains very good and per- 
manent, and it will certainly tuke anawfulamountof 
rubbing to get them out when once fairly in. Log- 
wood decoction, applied hot, will certainly dye the 
wood, and, probably, if dosed with alum solution 
subsequently, will produce the colour required 
by your correspondent; but I think he would 
get better results from bichromate of potash, or the 
permanganate used in two or three dressings. A 
weak solution of sulphuric acid might also answer 
the purpose of the querist ; but I know that these 
„chemical stains’ are considered much of a trade 
secret, and so possibly he will not get much useful 
advice.— S. M. 


[49028.]—Intrinsic Equation.— Would M.“ 
kindly explain how the algebraic equation is ob- 
taincd from the differential equation, if the process 
is uot too long. Previous to my seeing this reply 
I had solved the problem by means of this dif- 
ferential equation, by supposing the required 
equation to be y = A + Br + Cat? + &c.; then 
differentiating twice, and by equating like co- 
efficients in the two series on both sides of the 
original equation, I obtained a series giving the 
value of y. I supposed the dog and man to be 
going at the same pace, so as to simplify the 
arithmetic work; the equation is— 


-7 f ; 37 Tr? 
re Ta 257445 
23 ＋ 


-Ja t+ be. 
the general term being nC + (n — 1) / [n+ 2, 
where C is the coefficient of the term preceding the 
term we are dealing with. This series is converging, 
but when x approaches a in value, it is not very 
rapidly converging. I have tested the curve by 
drawing it from this equation, and tind that the 
equation is correct: stul I should like to know 
how the exact equation is obtained ; the exact 
value of y, as obtained from the equation in 
“M.'s” reply, will be the limiting value of a 
series such as 1 have found when the number of 
terms is infinite. Is M.’s’’ equation found from 
a series, or in a more direct manner. M. I. C. E. 


149030.] - Locomotives.— The coal consumption 
of express engines varies with the work they have 
to do. If you want only a general reply, you may 
take the coal consumption as from 23 to 301b. per 
mile : but it is obvious that the coal bill with the 
same locomotive and train will vary considerably 
if the run is on a fairly level track, or on one 
where stiff gradients abound. Probably with some 
engines on the Great Northern and Midland the 
coal consumption will run up to 35lb. per mile, 
whereas, with same engines and load on more level 
lines, it would be nearer 20Ilb.— Essa R. 


[49031.]—Specific Gravity.—The rule is a very 
simple one. The difference between the gravity of 
the required mixture, and the gravitics of the 
liquids employed in preparing it, give the inverse 
proportions required. An exumple will make this 
clearer. 1 ammonia of sp. gr. 880 is required 
to be reduced to 990 with water (sp. gr. 1,000). Then 
1.000 - 990 10 pts. ammonia 
990 — 880 7 110 pts. water. 
ns follows—1 part of water is 10 abore the vol., and 
l part of ammonia 110 dclow the vol. of the re- 
quired mixture; therefore eleven times as much 
water as ammonia is required to bring the mixture 
to a sp. gr. of 990.—No Sia. 


149031.] —Speciflo Gravity.— Assuming that 
the volume of the liquid compound is equal to 
the sum of the volumes of the constituent fluids 
(an assumption not always strictly true), then 
universally — 

8 ＋ 2 (T I) = er 
where S = the specific gravity of liquid 

Z = the specific gravity of added liquid 

X = total volume of mixture as com 

with volume of original liquid 

Y = required specific gravity. 
Example: — I wish to add water of specific 
gravity = 1 to ammonia of specific gravity = 90. 
so thut the mixture shall have a specific gravity 
= 98. How much water must I add? Substi- 
tuting, the general equation becomes— 


2 3 1 3 


The reasoning is 


ed 


96 + l (r — 1) = 98 
whence 4 = 2 
That is, there must be twice the original quantity 
in volume. 
Proof :—1 volume water = 1) 


l volume ammonia = 93 


.. 2 volumes mixture = 185 
or 1 volume mixture = °%8 


The same result can nearly be obtained by alliga- 


tion.— MITCHELL, Westgute - road, Newcastle-on- 
Tyne. 

C either of the 
following: — (I) 2 parts shellac, 1 part Venice 
turpentine; or (2) 4 parts beeswax, 4 parts Venice 
turpentine. Melt together, then add 40 parts 
shellac, slowly. Why not use a piece of ebonite 
sheet’ You will find it much tter, for the 
resinous plates are always cracking.—J. R. E. 


(49034.]— Electrophorus.—You might make 
your electrophorous solely from shellac and Venice 
turpentine in the following proportions :—Five 
parts of lac to one of turpentine. Tou could muke one 
with guttapercha or vulcanised indiarubber, but I 
think the shellac one would answer your pu ; 
I should not put any tallow in it. I cannot 150 
you why books on electricity do not give exact 
composition.—J. W. Bonp. 


(49047.]—Solder for Iron and Brass.— If tho 
metals are not to be subjected to extreme heat after 
they are soldered together, the following inethod 
will prove succeesful if carried out as expluined 
below. First make the iron clean and bright; then 
afterwards tin it by means of a little tin solder and 
a small portion of clean rosin as a flux. This pro- 
ceeding will require some degree of patience and 
time before it will be properly accomplished. The 
iron should be kept as warm as possible during the 
process of tinning. When this is done, clean the 
piece of brass as bright and free from any dirt as 
possible ; then afterwards tin it over with the same 
solder, using rosin as a flux. Now, if convenient, 
place the two pieces of metal to be united in a vice; 
place a small portion of solder between, with a little 
rosin. Use the blowpipe. As the solder gets 
gradually hotter between the two pieces of metal, 
the vice should be drawn tighter so as to insure a 
close joint. When set, the joint will be firm and 
strong. I once fastened a piece of brass to a piece 
of cast-iron in this way, and found it both strong 
and durable. If this method fails, it is only because 
it has not been properly done.—G. FRYER. 


[49050.] — Pumps. — We have double-actin 
pumps running—sin. chamber, 7in. suction, an 
delivery -pipes.— BRAKESMAN. 

[49051.)—Permanent Magnets. — Bessemer 
stee] is not fit for the purpose, nor any cast steel. 
Good shear steel is employed, and the best is steel 
containing about 3 per cent. of tungsten ; this is a 
French steel, used for all high-power magnets now; 
it is needlessly costly, however, at preseut—I sup- 
pone: because it is only produced at the one works. 
—SIGMA. 


[49059.]—Electric-Light Machines.—I think 
it is an error to bring the poles so close together, 
and that any expected gain will be neutralised by 
introducing local actions or magnetic short circuits. 
But I should not attach much importance to the 
action mentioned by Electric”; I do not think 
that the direct action on the wire is of any particu- 
lar moment in this form ; it is entirely the magnetic 
charge of the iron core which is effective. What- 
ever effect might be het by the wire itself 
cutting the lines of force is almost always 
neutralised, because the two sides are generally in 
opposite fields. —Siema. 


[49061.] — L. and N. W. R. Engines.— 311, 
Ida, was built by Mr. Trevithick. I do not quite 
understand what An Inquirer’? means by the 
technical“ name for a certain class of engine. 
Achilles, 1005, and Lucifer, 1004, have cylinders 
16in. diameter, and are stationed at Rugby; North 
Star, 934, Vampire, 885, and Atlas, 2150, have 
cylinders I6in., 954 and 885 being stationed at 
Stafford and 2150 at Birmingham.—THuUNDER- 
BOLT. 


[49068.] — Induction Coil.— Probably Mr. 
Lancaster can give more particulars than I can; but 
I will give the querist valuable advice which he 
will not like—and that is to give his cotton-covered 
wire away, if he has no other use for it. It is pure 
folly to use it im a coil from which good resulta are 
to be expected : it will require about a mile of wire 
per inch of spark, density of spark depending on 
size ; if two sizes are used, the fine should be inside. 
Tin the broken ends of wire in a gas- flame with 
rosin for flux, then twist them carefully over each 
other and melt the solder in the flame, or with a 
thick wire, as a soldering-iron, held in the flame. 
Two layers of paper will give good insulation, if 
paraffined before use; the wire also should be baked 
und parafiued. I should do this after the winding. 
SIGMA. 

49081. TO Poultry Breeders. When set- 
ting, reject the largest eggs. DAN DIE DINMONT. 


149083.]— L. and S. W. Railway Goods 
Engines. — Anglia, 226; Scotia, 221: Hibernia, 
225: Cambria, 222; Medea, 54; Montrose, 151; 
Giraffe, 22; Bison, 49; Stonehenge, 16.—Ricu- 
MOND. 

[49085.]— Starr-Bowkett Society. — I sup- 
pose “S. B. B. S.” really means that the white 
and blue balls $ resenting units and tens) aro 
numbered 0 to 9 (uot 1 to 10). If there are 299 


members, and three red (hundred) balls—viz., 0 to 
2, the probability of any particular red ball being 
drawn is 4 (i. e., 2 to l against it); similarly the 
probability of any particular blue or white ball 
being drawn is in each case f, (i. e., 9 to l against). 
The union of these probabilities—viz., xnxx, 
= an, makes it 209 to 1 against any particular 
number being indicated by the three drawings. 
Thus the odds against all numbers from 0 to 20") 
are equal. If 0 (represented by 0, 0, 0) is drawn, 
I suppose it will be over again, and this sort of 
thing will constantly happen in later drawings 
when a number of allotments have been made, 
whenever numbers which have occurred at previous 
drawings are repeated; this is certainly a disad- 
vantage of the system.— VOLTAMETER. 


(19089.] Pronunciation of Hebrew.—‘“‘ Nun 
Lamed `’ should get Heads of Hebrew Grammar.“ 
by the late Dr. Tregelles (Pamen, where he will 
tind all the help available in the absence of a 
teacher. Kamets is pronounced as a in father, and 
in general the Italian vowel scale is to be used: a 
= ah; e= el, or ay; i = ce (ori in pique); u = 
vo (Tregelles, p. 5.) Hebrew Reading Lessons, 
with Analysis (Bagster), is also au excellent 


r 


little book for a beginner.—G. J. W 


[49092.]—Constant Battery.—This is one of 
the unanswerable questions, because it is not com- 
plete. The answer depends on the external 
resistance—that is to say, upon the rate of current 
to be maintained. The Daniell is the only cell to 
be called constant; but the nitric-acid cells are 
fairly constant for some hours if of sufficient size 
for the work, where large currents are wanted. If 
a small current is required, the manganese cells will 
answer, provided they are of sufficient size to 
furnish the required current when the polarisation 
limit is reached. Such a question covers the whole 

ound of current electricity, and no one can give a 

efinite answer.— SIGMA. 


[49097.]—Indian, Australian, and New Zea- 
land Mounted Police.—I am sorry to inform 
„Non. Com.” that the mounted force in New Zea- 
land is taken from the foot police, aud as the 
mounted are very few compared with the foot, pro- 
motion is very slow indeed: therefore, Non. 
Com.“ would first have to join the foot, and take 
his chance. And from what I know of the Aus- 
tralian police, it is about the same. It may be 
good information for Non. Com.“ to inform him 
that there are always a lot of good men ready to 
join the forces when any vacancy occurs, there- 
fore, to get an appointment here seems almost im- 
T ae a Ex-MEMBER OF THE NEW ZEALAND 

ORCE. 


[49099.]—Lathe.— Your wheels are too deep in 
gear, which should be scarcely on the pitch-line. I 
have been altering a lathe I am working (a loin. 
centre one) for the same fault, which you can 
remedy by drilling a fresh hole in your back gear 
spindle, so that it will gear properly, and you will 
tind it answer well. Certainly you will not get so 
much power from a gut band as a flat belt—not b 
twice as much, for the simple reason that you will 
get more gripon your cone pulley from a strap 
than gut.—FITTER. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unana 
sured for five weeks are inserted in this list, and if stil 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can fur the benefit of their sellow contributors, 


= 1 


48112. Liquid Fuel, &c., p. 214. 

45415. Engine for Boat, 214. 

44148. Dynamo, 214. 

4852. Elastic Web Folding Machine, 215. 
4346. Ege-Preserving, 215. 

49457. Salt Butter, 215. 

43477. Screw Propeller, 215. 

48178. Galvanometer, 215. 

43453. Henry. Lord Clifford. 215. 

45457. Value of Insurance Policy, 215. 

ASS. Transfer Tracing Paper, 215. 

48189. Counecting Rod Ends, 215. 

48492, Bwan’s Lamps, Gas Engine, &c., 215. 
485), Analysisof Animal Charcual, 215. 
48721. Platform Scales, p. JH. 

48725. Steam Laundry, 301. 

48737. Model Engine. 304. 

48748. Microscopical, 304. 

48750. Working Models, 304. 

48754. Musical Box, 304. 

18758. Stereoscopic Lens, 304. 

48703. Linen Manufacture in U.S., 305. 

4 ⁰œ . Electrice Pendulum, 305. 

48770, Boring for Sunk Safe, 305. 

45773. Small Castings in Bronze, 305. 

45774. Watch Repairing, 300. 3 
18777. Lifting Power of Gas in Water, 3%, E 
4778. Relf-acting Gear for Steam Hawan m, 305. 
45745. Tension of Warp Beams, 305. 

no. Watchwork, 305. 

48794, To Mr. C. Stretton, 905. 

4805. Renovating Cabmets, 3. 

4812. Work-Beneh tor Amateurs, 900. 
4413. Estimation of Copper, 08. 

18515. Steel, 06. 
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49107.) To Mr. Wetherfleld.— Will Mr. Wether- 
field kindly advise as to the following -In October last 
Lexhibited at the Horners’ Company's exhibition at the 
Mansion House, three rare and valuable horn vases. I 
delivered them to the clerk of the Company. and one of 
the assistants, who also was one of the three Judges, and, 
as [ afterwards learned, was a retail dealer in horn goods. 
This individual, though they were entered under a busi- 
ness card, and for competition only, induced me to tix a 
value upon them, though in consequence of their rarity 
they were not for sale. He then, without, of course, my 

$ knowledge or consent, removed them from the exhibition 
under the excu of showing them to his wife. Three 
weeks after the exhibition was over, he sent me a che jue 
for the nominal value fixed upon them, instead of return- 
ing them. Pray tell me what remedy I may have for this 
breach of faith in removing them frum the Exhibition, 
and my almost certain loss of a prize. as well of my loss 
of time and expense. Can I sue for a fair recompense in 
the County Court ? If so, whom !—the master of the Com- 
pany, the assistant, or the clerk, the last two being those 
who receceived the goods into the Exhibition.—GeorGe 
Storcaxv, Essex Hurn Works, Sheftivid, Yorks. 


(19108. — Voss Induction Machine. — Will 
“Signa” or Mr. Molisun be kind enough to answer me a 
few particulars respecting the above machine !— 1) I 
have found the greatest dithculty in making the hole in 
the large glass plate, which, I understand. should be ubout 
Zim. dia. In fact, it took a whole day to file it to that rize. 
Is there not a quicker way than tiling? (2) What should 
be the sizeof the two Leyden jars? I wish to hang them 
from the two brass rods that reach from the conductor to 
the discharging balls which are mounted on two glass 
lars, the latter of which stand Sin. hizh—the same 

eight as conductor. Also, What distance should they be 

from glass plate, from pillars, and also how high above 
base board or stand? (3) How are the pieces of brass 
thit hold the bent arms, that connect the paper shields 
with the front plate, fastened to the fined plate ! Do the 
clip round the plate, or are they ouly fustened to the back 
by sume kind of cement -A Cusorasyr READER. 

49109.) —Legal.— To Mr. WrrtuerrieLn.— Will you 
kindly give me yvur valuable opinion on the following! 
I ain the second son of a large family. Ihuppen to tind 
out that my eldest brother was not burn in wedlock. He 
is married, witha family of two sons. I also am married. 
anl have one son. There will be some property on the 
death of our parents, Am I and my son the ryshttul heirs, 
andare my brother and his faudly illegitimate! He 
married in our family name, and is unaware of the unfor- 
tunate discovery.—C. Ew ARS, Belfast. 


(0110 — Sulphate of Magnesium and 
GÌycerine.—To two quarts of water I put 1\lb, of 
glycerine CHS OH s and afterwards add 1} Landfuls of 
mamesium sulphate MgSO. What is the chemical 
change? What are the qualities of the new compound ? 
What effect would it have on raw silk, if epunged over 
with it D. W. 

49111.) —“ Alexandra Steamer.—Could any of 
the readers of the © E. M.” kindly give me the dimensions 
of the Alerandea, which runs on the Thames, and also 
Gitaensiona of her engines, which, I believe, are on the 
diagonal principle 7—E. WirnEv. 


{19112.)—Crest.—Is a younger son at liberty to take 
his father’s crest and use it as his owu, or does the eldest 
son alone succeed to it!—E. R. 


(49113.]—Minima of Algol.—I shoul] he obliged for 
1 of those to be visible during the night hours I Monk 
IGHT., 
w114.]—Link-Motion as an Expansion Gear. 
rile watching drivers starting locomotives, I have 
fiequcotly noticed that at first, while the regulator is 
but slightly open, they work the link at fullthrow. When 
the train gets well under weigh, the link is run up (with 
the consequence of reduced travel to the valve); but 
sinultaneously the steam is turned on fully at the regu- 
lator. I have been told this latter procees is to work the 
steam expansively. Now suppose the following condi- 
tions: (1) Regulator partly open with link ail throw. 
42) Regulator tully open with unk at reduced throw. For u 
given quantity of work, is les steam used in tlie second case ? 
And if so, is it because it is cut off earlier in the stroke! 
Also is reduction of the travel of the valve, when accom- 
panied by the turning on of more steam, tantamount to 
shitting the eccentrics with reterence to the crunk, while 
the travel of the valve and supply of steam remain unal- 
tered ? I hope I make my meaning clear !- Mokk Licut. 


[ 19115.]—Gasomaters.—Could any of your practical 
correspondents kindly inform me what size a pair of 
 wuometers should be to hold oft. of gas one jor hydrogen, 
the other for oyxgen , what they slivuld be made of, and 
their probable cost! They are t.) be uscd for the oxy- 
hydrogen limelight.—Ricnarp S. Rosson. 


(49116. }—Celluloid Collars.—Is there any means 
of removing the strong camphor smell which the collars 
and cuffs made of celluloid possess? This seems to be 
their greatest objection I- BNE watt. 


(19117.]—Thermometer.—Is there any way of pre- 
venting the liquid in the self-r-gisteriny thertaometers 
frou. separating into pieces, which it continually docs! — 
BuickKwWale. 


{49118.]—Brick Bridges for Boiler.—What is the 
best proportion of biick bridges, that is. length and height, 
iora boiler soft. » 7ft., with tuo internal tubes 2ft, sin, 
ia diarn. T. W. 


[19119.]—To “Jack of All Trades.”—I have a 
very small pump fixed to the sink in the scullery, which 
works with a cone-shaped leather sucker screwed down ut 
edges, and druns water by turning inside-vut at each 
stroke of the haudle. When these suckers wear out, I 
tind great dithculiy in getting a new one. They are 
pressed out of a round piece of leather. If * Jack of All 
‘rades,’® or any one else, can tell me how to make them 
it Will save me much trouble and expense. — Cor xaux- 
MAN. 


f49120.]—Cleaning Violin Bow.—Will some one 


kindiy put me up to cleaning my violin bow ?—Fraxk 
SMITH. 


[49121.|—Hairsprings. — Will ' Alfojoe” kindly 
say in adjnsting the hnirspring of a watch, whichis best— 
that the impact of the spring be equal each side of the 
curb-pins, or should it be greater on one pin than the 
other! If so, which—inner or outer pin! I have asked 
several watchmakers (or sellers): some say one way, 
some the other. My watch is a first-class Waltham lever, 
with very stout hairspring.—Ovuvrier. 


(49122.}—‘‘ Set’ of Dog-Cart Axle.—Since being 
at the couchbuilder’s my trap is very heavy to draw. The 
axle has always had a crank of bin. to keep the body 
low. How can I test the *set” of the axle myself, to 
discover error, as coachbuilder declares his work perfect! 
—Ne Name. 


49123.) Electricity in Horse-Training.—Can 
any of your readers kindly inform me what effect an elec- 
tric shock on the bit“ would have on a horse fretful 
and anxious at starting No Name. 


149124. Wheel-Gearing.—At the shop where I 
was apprenticed there was’ very little wheelwork done, 
and none by apprentices. Having left that shop, I am 
at a disadvantage to most journeymen in that one parti- 
cular. Will some practical render kindly give me the 
nanie of a bo: k devoted to wheelmaking ? Any informa- 
tion would be appreciated. Perhaps ** Pattern-Maker ”’ 
could help me - NOV NG PATTELN-MAKER. 


[eles |= To Mr. Wetherfield.—Will you kindly 
inform me if a mother who is of independent means is 
compelled to support her son, an apprentice, until he is 
out of his time! His apprenticeship ends April ith, 
1983; but he comes of age on the 17th of the present 
month, and his mother refuses to continue his remittance 
after that date.— Ax Anxrtous ENQUIRER. 


(49126.}—Huyghenian Eyepieces. —Ishall be very 
glad if some practical subscriber will help in- out of a 
difficulty :I took it inte my head I would like to try and 
construct one of the above eyepieces; at least, put one 
together. SoTsent to a London dealer and asked him to 
forward me lens necessary to construct a Huyghenian 
eyepiece to magnify $0 times, my object-elass being in. 
focal length. I, arter waiting a week, received a parcel 
with a piece of brass tube and two lens oe of an 
equal dia., and lin. fucal length. The tube was about 
3in. long. Ihave tried to fix them to suit by placing the 
plane sides to the (ye, but cannot succeed. Is it right 
that both should be of one focal length! I think Isaw 
on a catalogue a few years ago that the ratio should be as 
three to one, or if the focal length of one was jin., the 
other should be jin. Perhaps some contributor will help 
me out of the difficulty - Donk . 


(49127.]—T wist-Drills.—What is the best way to 
sharpen these — FAnukn. 


(49128.]—Screwing.—Whnat is the proper form of 
tool for cutting female square threads? A sketch of tool 
would oblige— FARMER. 


(49129. — Promissory Note.—To Mr. WETHER- 
FIELD.— Will you ublige with reply to the following :—A 
father makes a will, leaving his property equally between 
his two children, Sometime afterwards he advanced a 
sum of several hundred pounds to the husband of one of 
his children on a promissory note, with interest. One 
payment only of interest has ever been paid, and that was 
some 14 years ago. No application for payment of interest 
has been made for many years, and it is understood that 
the sun lent is to be returned by the amount of the pro- 
missory note being deducted from the borrower’s share 
of the father’s property when the time shall arrive for it 
to bedivided. Does the promissory note stand good to 
secure this payment I- JON WHITE. 


(49130.)—To ‘‘ Felow-Workman ” or ‘‘ Alfo- 
Joe.“ I had an obd verre by Mr. Frodsham, Loudun, 
1719, brought to me the other to be regulated. It was 

ing 15 minutes fast perday. trying the regulator, I 

ound it inoperative, and so’ I took off cock and length- 
ened the hairspring a little, and then it went 15 minutes 
slow. I did this several times, and in one of them I hap- 
pened to lift the balance and verge a little, and the watch 
run down. On trying to wind it up after the cock was on, 
I found that it could not be done, as it just mn down 
again immediately. On looking at it, I sce that the 
escape-wheel seems loose. Can you inform me what is 
wroug with the watch, and how to repair it !—Scotus. 


(49131.|—Steel Wire Rusting.—Can any of your 
readers tell me of a ready plan of coating steel wire so as 
to prevent it rusting ?—some plan free from grease, as it 
would require not to soil paper; and as the wire is tern- 
pered, the method must not require so much heat as 
would soften the wire.—ConsTant READER. 


(49132.]—Silver.—Can somebody help me? I have 
rome silver which is impure. There isa great deal of good 
silver, but I am not certain what has alloyed it. I think 
there may be lead, and tin, and bruss—any or all. How 
am I to test for them and purify the silver! If I throw 
down the chloride, and wash it to dissolve the chloride of 
lead, and then melt the chloride of silver in a clean cru- 
cible with borax, willany of the other metals, if there are 
any, remain Ax ON. 


(49133.} — Machine for Edging Paper- 
Hangiugs.—Can any reader of the“ E. M.“ inform 
me if such a machine has yet been invented! Shall be 
glad of any inforination.—PArER-HAN GER. 


49134.]}—Angle for Lathe Mandrel. — Will 
K. P.,“ O. d. L.,“ or other reader, kindly say what 
angle is best for n lathe mandrel intended to run in 
hardened steel collars! Also if the two cones are better 
one way or reversed ! If they are both one way, I would 
have the back one sliding on one or two feathers, and 
adjusted independent of the front one. Or are reversed 
cones considercd to run lighter? My reason for 
asking these questions is simply to find, if possible, the 
best angle and the best practice, having made three bin. 
and 6in. centre lathes with Mr. Northcott’s irregular 
mechanism considerably developed and augmented. Also 
an arrangement for an extremely long nut on guide screw? 
Being a quadruple screw of inch pitch, the rake of thread 
was too severe to admit of half-nuts being used. A 
description of arrangement I shall be must happy to send. 
—H argy Grosvenor. 


(19135. ]—Blastic Moulding.—Will any one be 
kind enough to state what is the composition of elastic 


ef 


moulding ? I arn desirous of taking plaster casts of some 
objects very much undercut, and am recommended to take 
the negatives in elastic moulding.—S. 8. 


[49135.]-New Brighton Goods Engines.—I 
should be glad to obtain the dimensions of the new 
splendid goods engines 421 class. I notice that there is a 
ditferent arrangement of airepump on the right-hand side 
of these engines which Ishould like to understand. The 
pistun-rod is continued through the lower cylinder into 
another very small cylinder, and J should like to know 
whether this isanything to do with the reversing gear, as 
I understand that they are reversed by power, not by 
hand.—J. Jackos. 


49187. —Chronodeik.— On p. 231, Vol. XXXII., of 
Enouisu Mecuantie, is an illustration and description of 
this instrument. Can any of the numerous readers of 
“ours” tell me if this instrument has been made for sale! 
BIK RUS, Cape of Good Hope. 


(49135.]—Organ Building.—It is intended to build 
a six-stop organ fora schoolroom (accommodation 25); to 
be placed on a platform 7ft. Gin. from back tu front, 
mised 2ft. from the floor. In order to save taking up so 
much of the depth (from back to front) of this platform, 
could not the eft. space between floor and platform be 
utilised for bellows, and so reduce depth of organ below 
claviers to, any. 2ft. - Before proceeding further, [should 
be much oblizved if one of our practival organ-buillers 
would say if this is possible without much increase of cost? 
—Kussr Macur GUNST. 


[49130.]—Glazed Tiles.—I want to cut some of the 
above. I shall be glad if any reader will kindly tell me 
155 to do it. Also best manner of flxing same to wall.— 

ILER. 


[19140.]—Model Cutter Yacht.—To * Ron 
Cresor.’'—LT am much obliged to you for your answer, a 
few weeks back, to my questions on the above, and 
should be still more ro if you would answer the following: 
Having got all my frames up, what wood am I to use for 
the planking. You suggest English oak, if she is to 
be left bright,“ but as she will be painted, what shall I 
use instead? I have had unperioruted Venetian blind 
laths recommended. Would they do, do you think, or 
could you tell me what would be better, where to yet it, 
and what would be the probable cost; and, then, how am 
I to a ue plauks together so us to make her watertight! 


(49141.]—Electric Motor.—To H. B. T. 8.”—Can 
you inform me what power could be obtained from a 
double ring motor, such as described by you, the outer 
one being in. in diameter and in. long? I would be 
glad to know the correct resistances for fleld magnets and 
urmature, and the current in amperes necessary to obtain 
best results from it. A motor giving from 1 to 14 horse- 
power would be useful to m>. Should I be infringing 
any one’s patent rights in making such a motor. — 
McIsvosu. 


[49142.]—Legal.—Will some one kindly tell me if an 
amateur who has recently patented a new process can 
Bell Lis prepared china plates without being liable tu duty 
or license - CHINA. 


49143. — Printing and Lacquering on Tin.— 
Can anyone tell me where I can get a few gross of tin box 
lids printed and lacquered? I should also like to kuow 
how it is done. I make the boxes and stamp the lids, 
which are 3in. dia., and I want to print name in black 
with gold ground or gold letters with black ground.—A 
Yousu Tinmay, 

[eni To Mr. Wetherfield.—Will you kindly 
oblige by informing me upon the following: -A. marries 
B., and before A. dies he leaves all to B. with the under- 
standing that all property shall be turned into money und 
equally divided at the death of B. Now, can the next of 
kin to A. demand the reading of the will, which was re- 
fused at both funerals of A. and B., with the evasive 
excuse that it was not customary, and how a will should 
be legally signed. This may also oblige others. It is nuw 
past the time appointed that all interested should be 
called together.—HxIR. 


49145. —Sulphur Moulds.—In what proportions, 
and how ure sulphur and guttapercha combined in making 


moulds for sae in plaster? The combination 
does away with the brittleness of the sulphur mould.— 
G. Hirst. 


[49146.)—Lime-Light Apparatus.—Will anyone 
who has used the patent oxygen apparatus, which does 
not require the use of bags, kindly give me any intorma- 
tion as to the mode of working, and whether it is us sate 
and gives as good a light as the ordinary way of wurk- 
ing with gas from bags at a high pressure! I should 
like to know where it can be bought, and the price.— 
LANTERN. 

(49147..—Ammonia.—If I bum organic material 
containing 8 per cent. ammonia, and condense the gas in 
water, I should be glad tu know what quantity of this 
material must be consumed to make one ton ammonium 
sulphate froiu the watery solution thus formed! NEW 
Yan. 


(49148.]— Bevelled Edged Photo. Mounts.—In 
making these bevelled and gilded edged photo. mounts 
for my own use, I can never get the edges quite straight. 
I believe it is usually book-tinishers who work them. 
Perhaps some one in that line would give us a few hints 
about the proper tools, &e. I suppose the fault hes in mx 
not having a proper cutter for the bevelling. The way J 
have been doing them is to put about a dozen between 
two boards, the first card being flush with one of the 
boards, and each card about a 1-16in, further back than 
the one below it, and on the last card I put the other 
buard, and tighten the whole up with two thumb cramps. 
I then use an ordinary haod-plane to plane them ull the 
same bevel. The plane does pot cut well from end to 
end, and in cutting across the cdges it leaves them un- 
even. I would also be glad of some information about 
the gilding und burnishing.—Coustay Puoro. 

(49149.1—-L.B. and S. C. Engines.—Will some 
kind reader give me the numbers of the following :— 
Midhurst. Three Bridges, Lewes, Buttolphs, Bayswater, 
Cheapside, Gartleld, Essex, Gæta, Rheims, Stockholm, 
Dijon, Navarre, Ancona, Auvergne, Brisbane, Barfleur, 
Munich, Rouen, Havre, Toulouse, Toulon, Montpellier, 
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cinle h is the extm roller, which I intend to put and work 
up and down as the dotted arrows show. The dotted line 
O ais the sheet to be bent: but a friend has advised ine 
to do anay with the ougs and impart the driving power to 
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[49175.J— hoid Fever.— 1 If after a mu 4 
tho above, and the patient recovers, isthe percon liath ta 
an attack again—more so than one who bas per 
suffered from such illness? 2 After such illres, y 
there any one part of the body left weak. or le 
weakness ? (3 If cLalybeate waters are benefiaal ur ne’ 
and if so, in what way 7—B. W. 


[49176..— o-Machine,—Wil any of sey 
renders help me in the following I have om 
small dynamo-machine of the Bargin tye, hiin 2 
armature 5in. long, and 3jin. diam. consum oft y 
rings of six sections each. Each section is sound vè 
eit. of No. 20 coston-covered ‘upon b cow of rn 
wire), and is joine] up in senes to the suse lire arts 
of the next ring which follows it at 1-28 of a pv oye 
The field-mazmnets are of very sof. moo. anlar eg 
with a total of sib. of No. 16 ce. When acca, 
three Bunsens is pas ed rocod the F- f-. uty, 
armature is revolve i by means of a lathe 1 Late 
minute, a current is obitel ira it ote ruw 
equal to one or two Bun-ens: but when erais 
deprived of outside battery power. 11 b ami tra 
the armature pasen? roid the Daiei io ÙA ate, 
no jerwpubie mait be „ tained even iter mi 
for 20 minutes at 1.4% pevn lino I SA 
obira if wns cne wi Lr peat yn = uui a 
also say what pugi? te EAA expec. FLAL 
machine.—t. S. 

49177. — Sharpening ard Seturg Kri- 
Saws.—To Jaa oF ALL Taci i 
awtur Who dsns uz ierstaci carry 
Hewes an this sii; 
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ehis Seta Lice mo w mT S we 
towing 7 in shary-rneg. Wia: U ie Lje noar 
Which the kanile e N yest i arits 
erect, fetes ani dots Ie SSE Wiese 
plan orrmcthal forthe Limen aw; 2I te. Ft 
Toman escce the Tr ger anana si am D e mote. 
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Mr. Bricos of 98, Durham-street, Rochdale, sells a very 
neat rubber-stamp which imprints a clear impression 
of achess diagram 2in. square. The price, including 
carriage, is 5s. 6d. ; also pg — sheet of such impres- 
sion, containing 16 clear diagrams, at 2d. each, post free, 
or Is. 7d. a dozen. These we believe to be by far the 


CHESS. 


—_+#+— 


Att Communications for this department must be 
addressed to the Chess Editor, at the office of the 


I have on armature and magnet! Also, should the 
armature and magnet be annealed? If so, how to anneal 
them? The armature is cut from solid wrought iron. 
Please tell me if I can make this work, and oblige—Poor 


JACK. 


(49190.)-Liquidation.—To Mr. WETRERFIELD.—À A Mecnuanic, 31, Tavistock-street, Covent-garden, 
. 


customer obtains goods on credit, and asks for his account 
to be sent in. He is called = for os paca and pro- 
mises to do so the following Friday. eis called npa 
that day when he says he has not quite sufficient cash, but 
ashe will be wanting more goods the following Monday 
he will send the amount at the same time he sends for the 
goods. The next morning (Saturday) a notice of his 
liquidation is received. This looks to me like obtaining 
goods under false pretences. Now, sir, is there no law to 
punish such a debtor? Cana man legally obtain goods 
one week and liquidate the next! If he can, the sooner the 
law is altered the better. Your kind and early reply will 
be esteemed.—J iuno. 


(49191..—To Flautists.—Is there any description of 
concert flute made (with the ordinary fingering) in which 
the span between the holes is in any way lessened, thereby 
enabling a player with a very small hand to execute wit 


PROBLEM DCCCXV.— By A. Bricos, 
Black. 


2 


y YY 


f y 


Ix Mr. Meyer's two-move enigma in 


cheapest diagrams ever published, and no one could 
want better. We may mention that the stamps are 
mounted on brass, with ebony handle, pad and ink com- 
plete. Mr. Briggs is himself a problem composer, and 
we have pleasure in publishing one of his problems in 
the present number. 

last week’s issue, 
the White Pawns are at K B 6, K Kt 3, and 5: in 
Black’s pieces K 5 in top line ought to be Kts, 


ANSWERS TO CORRESPONDENTS. 


—*4e—— 
„„A communications should be addressed to the EDITOR 


of the Enouisu Mecuanic, 31, Zavistock-street, Covent 
Garden, W.C. 


almost the same ease as on a piccolo? For what purpose 
are the four extra keys on a twelve-keyed flute — 
FLAUTO. 


[49192.—Japanese Violin.—I have heard what 


(4 he 72. a 2 po 
4 755 7 WIE AA 
, , IHAA 
$] YY 7 Cp L SAA ZA 
2 5 ( ,,. , 
Pr YY 3 YY 2 2 


iy 


HINTS TO CORRESPONDENTS, 
1. Write on one side of the paper only, and put draw- 


was called a Japanese violin played, and, admiring the Ui, Wy ings for illustrations on separate pieces of paper, 2. Put 
tone, Wished for one. Could any friend give me instruc- ý WH) titles to queries, and when answering queries pas the 
i Yi EN numbers as well as the titles of the queries to which the 


tions that I could make one by giving the sg bs of neck, 
and width, depth, and breadth of belly? , What is 
used for strings, and what are they tuned to? The violin 
in question is long-necked and square-bodied, looks as if 
it 1105 made of beech, and is played resting on the knee. 
—VERITAS. 

49193. —Spectroscope.— Can anyone tell me what 
is the smallest aperture which can be usefully employed 
with a McClean star spectroscope !—Draco. 


(49194.]—Salt in the Fire.—What is the cause of 
the 1 71 colour seen when common salt is thrown into 
a clear '—AZIOLA, 


19195. — Brake Failure.—Late in June last I was 
travelling in an express train on the Midland Railway 
from Leeds to Bradford, and the brake being out of order 
when required, it caused the train to collide with the 
butfer-stops, giving usa severe shaking. On looking over 
the Board of Trade “ Railway Returns“ for six months 
ending June, I failed to see any report of the above. Per- 
haps Mr. Stretton would tell me if this would be reported 
by the Midland as a brake failure, as, in my opinion, it 
Was a very tone, and should have been thoroughly 
investigated, and a proper overhauling made of the brake 
apparatus to prevent a recurrence at any other time.— B La G 
.. , a. ae 1 

2 2 
YY, 


[49196.]—Injector.—Would some one of ours say ü 
where the fault is in an injector which will not send water YY 
7 5 ; h, $ Y 
the injector, which is very inconvenient at the works? It , 
seems to have plenty of water at the air tap at all YY 
YY 
Hy} 
for water.—B. HELME. 7 , 
'49197.)-Income-tax.—To Mr. WETHERFIELD,— yyy Wy 
under which to be assessed ? The collector of income-tax 
has sent me a demand not# of payment for £2 78. 8d. I 
zot the amount of my salary, deducts £120, then sends 
me the above note for payment for £88. Is this a legal 


Vf 


22 A Va 22 
, e, 
White. (5+2 

White to play and mate in two moves. 


replies refer. 3, No charge is made for inserting letters, 
ueries, or replies. 4. Letters or queries asking for ad- 
es of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientitic 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 
„ Attention is especially drawn to hint No. 4. The 
ce devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The pare, id Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, Jan. 10, and unacknowledg 
elsewhere :— 


Leroy axb Co.—H. A. Ivatt.—J. A. Woodworth.—W. 
J. Brown.—R. Murray.—Dr. W. H. Brown.—W. B. 
Coulcher.—W. L. Stephens.—R. Prentice.—Rev. W. 
H. Wright.—R. C. Mawson.—J. T. Newburn.—A. J. 8. 
Compton.—U. Dini.—Mawson and Swan.—J. 8. A. 
Dunbar.—Dr. G. Wilkins.—C. E. Allan.—Rey. E. A. 
Gillett.—W. Nolan.—Shaw.—Bath.—Pure Air.—Barley 
Bree.—J. L. F.—R. D. H. B.—J. B.—H. Bill.—Whit- 
worth Threads.—Tormented.—Enquirer.—A Fellow of 
the Royal Astronomical Society.—J..A. Brashear, 


Comet. (1. No. 2. What is the proper colour? If 
black, varnish it with the blacking piven on p. 520, No. 
749. If ordinary leather, stain with logwood and ace- 
tate of iron.)—Mrc Ha Nic. (See p. 603, No. 910. 
Nearly every volume contains two or more recipes. 2. 
You must use some softer spelter. See the papers on 
Hard Soldering in Nos. 839, 843, 816.) — Honk. 3 
Hardwicke’s Shilling Charities,” and the“ Poor Law 
Returns.” No one can tell how many in private houses. 
From the Registrar-General’s return, which is published 
by the Queen's printers. )—OxE UNSETTLED. (ODP 9 
the bandmaster of the . pagent par T., A Subscriber. 


PROBLEM DCCCXVI.—By J. Rayner. 
(One of first prize set in Lebanon Tourney.) 
Black. 
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White. (9+10 


in the boiler working at 98lb. per sq. inch, only when 
es , 
; ' 2 2 
times. J am feeding the injector with 2in. steam tubing . 
What is the fullest abatement that can be claimed on a 
have not had an assessment paper for this year up to the White to play and mate in two moves, 
e 


I stop water elsewhere, so as to give a greater pressure at 
“yyy 7 
, 
gut ot the boiler front, and is supplied with 2in. tubi e, 
i pp ng WY EN 
salary of £208 per year, and which is the proper schedule 
present. I understand he has been to my employers and 


SoLuTION to 811. 


proceeding ?— PHOSPHORUS. i 9 8 1 Pacer tees args Wak ae and p. 531, No. 854.)—F. J. N. 
49198.) Comet Wells.—I understand that the as to RG ‘ ything (Will not the one illustrated on p. 216, No. 841, suit? 
[ 1 $ Us 8 2. Mater See also Nos. 449, 450.)—Novicr. (Which do you 


cending node of the orbit of Comet Wells lies very close to 
the earth’s orbit. When will the earth pass the point! 
Considering what is known concerning comets and meteor 
streams, is it not possible that when the earth does pass 
it there will be a shower? And if no shower takes face 


mean? Some are made of compo. (glue, whiting, and 
rosin), Others of thin brass, stam in a machine.) 
A. G. Benz. (Heat is the only thing. We believe bil- 
liard-table makers supply suitable hot-water tins for 
2. We could not answer the second 


This problem can also be done by 1. R takes R. 


BOLUTION TO 812. 


will this circumstance not atford proof that Comet Wells White, Black. the purpose, 
is not followed by a meteor stream !—Cerneus. 1. Kt toQ3 1. Anything question if we knew; but we can advise you to apply to 
2. Mates some of our advertisers. Probably they do such work.) 


(Get a wood engraving or a photo-zinco- 

grahic block of a signature. Take mould in the usual 

way, and make stamp from that.)—M.G. (All joints 

are soldered. You will find directions in Culley’s 

“ Practical 8 For electric lighting, the 
y 


— . Hirst. 


Game in Exausn Mecuante Correspondence Tourney 
between Messrs. Reynolds and Russell :— 
(Petroff’s Defence.) 


White (Mr. H. B. Reynolds). Black (Mr. T. Russell). 
. P-K 4 


_ Distance Indicators for Locomotives.—An 
instrument has been lately invented by a Sicilian, 
Signor Vito, which is meant to show the driver at 


wires are caref cleaned, twisted over one another 
for an inch or two, and soldered up solid. If the leads 


any moment, with close approximation, the point z 2 B3 3 Kt-K B 3 are of rod, the two ends are ecarfed and encircled by a 
reached, and which also sets the whistle in action at | 3° Kt takes P 3. P-Q3 piece of split tube, and the whole thoroughly bound 
æ given point, where special attention may be] 4. Kt takes B P 4. K takes Kt 8 . e 1 
necessary. The first part, for indicating the length | 5. B-Q B (ch) 5. P-Q 4 . 8 e pa i Leh in AT E biia 
of line run, is lin ounte rith three | 6. P takes P 6. B-Q3 i À are icla in thi er.) — 
of nne run, is an ordinary counter, wi Cl 7. P. 7. B-K Kt See, however, an article in this number.) —-J. L. 
discs, each divided into 100 parts, and traversed by 8 ce 8. Q Ktu? (Must refer you to the indices. The question is purely 
a needle set in motion by the engine wheels. The] 9° KiB 3 9. Kt-Kt3 a commercial one.) — M. Aviproxe, (Yes. No stamp 
first discjindicates 10 metres for each division, the | 10. B-Kt3 10. R-K sq (ch) required.)—W. D. J. (We really do not know, unless 
second kilometres, the third 100 kilometres. For | 11. B-K 3 11. Q-Q2 F ae 1 8 
the second part, Signor Vito uses a cord 12. P-K R3 12. B-K B4 oo AS at B n.)—Be~ 
ER i ‘ : 13. Q-Qsq 13. B-K5 or zinc, an impressions ta en m them. F- 
of a certain length, which the reaction of 14. Kttakes B 14. R takes Kt GINNER, (Asa “beginner,” you should look through 
a spring tends to wind on a drum. This 15. n 15. Q R. I your back numbers. See pp. 72, 165, present volume, 
cord passes between friction-pulleys, governed by | 16. P-Q B 4 18. Bbi and the indices of recent volumes.)—H. E. Gropes. 
the counter, so that its rate of winding on the |17. R-B sq 17. R-Qsq (1. The rules are given in any textbook. 2. 8 
drum depends on the progress of the locomotive. A 18. P-Q6 18. K-Kt sq ie ied . re 1 s 
spiral spring wound up, and held by a peg, is con- | 19. B-Kt 5 19. P-B 3 4. The following is the order eee the 
nected to the valve of the whistle. Su pose, now, a fii Kt 1 Pie substance offering the greatest resistance being placed 
the driver has to give special attention after running 22. P-B 5 (disc h.) 22. Kt Q4 first: Mica, guttapercha, shellac, sulphur, glass, silk, 
LOO (kilomètres. At starting, the counter-needles | 23. B-B 2 ‘ie. 23. K-Rsq Le.) —8, S. K. (We do not know why “Jack of All 
being at zero, the driver winds round the ga 24. P-B3 24. R-K 7 . ae meen 7 5 5 701 hi 9 
certain length of cord corresponding to the distance | 25. Q-K B 5 25. R takes P (ch) a we bnew DANAS: 1 
named (the cord having been divided into measured Resigns, referred to, but will keep a look-out.)—Sun Suave. 


(The correspondent referred to ceased to contribute 
some time ago, and is not likely to contribute again.) 
Jas. Cowrey, (The firm referred to is not one we 
should recommend you to do business with. If they 
do not send the goods, we should serve them with a 
County Court summons. )—J. SxiLes. (He may say so; 
but he cannot“ maintain“ it, because, to do that, he 
must support his statement by argument, and the facts 


Digitized by Google 


sections). During the journey, the cord unwinds 
uniformly, and when 100 kilométres is run this NOTICES TO CORRESPONDENTS. 
Correct Solutions to 811, 812 by Dicky Sam, Donald 


are pipes epg eres but the peg yields to the 
pull, and the liberated spring opens the whistle, | Macka „A. Briggs, Stan] well; to 811 by W.T. 
which continues to sound till the driver coils the Fave: es i . 

spring again and replaces the peg, whereupon he | A, Baraas and W. T, Pierce are thanked for problems 


may sct the apparatus for another indication. and game, 


bm ; 
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will not allow him to do that. Advise him to read the 
lectures by Prof. S. P. Thompson, commenced on p. 
309.)—BorLer. (It is impossible to say what suc 
affairs will do until they are tested; but we should 
expect to get the power you mention out of it. Char- 
coal iron is the best.)—A Poor Max. (Under the cir- 
cumstances, he would not reply 5 but he has already 
answered a similar question. The herbalists are usuall 
very successful.)—F.C.B. (Particulars sent are insuf- 
ficient. Is the wire silk-covered, and how are layers 
insulated? Look up the many replies and similar 
queries.) —H. PasxeLL. (The question has been 
answered before. You purchase the tongues of the 
right sire, and then scrape the free end to sharpen, the 
rivet end to flatten. The difhiculty is in tuning, and 
that needs a trained ear skilful tingers.)—Gezo. 
Grey. (Cover the paper at back with Cunada balsam, 
diluted with turpentine. 2. Described many times, 
most recently on p. 391, reply 48650.)—J. O. Jones. 
(No examination at all, we believe; but if you apply to 
the secretary, at 4, Broad ea eth Westminster, he 
will give you all iculars.)—A. Hawkexs. (Get the 
catalogue of Weale’s Series, published by Lockwood and 
Co., Stationers’ Hall-court, E. C.) —- Cu RLT. (See pre- 
vious answer, and get the catalogues of other pub- 
lishers.)—W. Ronsuy. (No buok of the kind. The 
process is described in such works as Ure’s Dictionary 
and Watt’s Cheinical Technology.“ You will also 
tind a number of recipes in back volumes.) -N. J. B. 
(There are several systems. The supe cold-air 
method was described on p. 82.)—Parusns. (The best 
treatment is an active purgative, tu be followed by a 
salt-water enema.)—8. Moss. (1. No book published 
on the subject. The antiseptic is probabiy chloride of 
zinc. 2. What zinc solution do you mean? 3. Cannot 
sav without more particulars, ost likcly it can’t be 
cone, 0 by the makere.)—Cousxtry Covas, (We 
never heard that a patent had been granted for light- 
ing a fire at the top, but it is quite possible patenta are 
granted every week for ideas quite as old. Scores of 
patents have been taken out for plans embodying re- 
ceases at back, top, sides, front, over, under, and in the 
middle of the fire, so that unless we have some clearer 
idea of which invention you are looking for, we cannot 
pop you.)—G. G. (We should certainly communicate 
with the police if matters are as you say. We cannot 
insert your letter, because it would be libellous,)— 
AN xioun Exquirner. (Lumbago, probably; but impos- 
sible to say more on such vague symptoms. Stick to 
your doctor’s advice, and have patience.)—Isaac PEAR- 
RON, J. CHERRY, AND OTHERS. (We regret that want of 
space and other reasons prevents us from inserting 
mathematical problems taken from textbooks.) — 
Rosero. (As a general rule, you have always under- 
stood aright; but sorne men brid themselves a parently 
able to eat heavy suppers with impunity.}—Leaar OR 
Nor. (All rates are illegal many of them swindles ) 


USEFUL AND SCIENTIFIC NOTES. 


—too— 


A Clock for Railway Stations—A very in- 
pou electric clock for use in railway stations 

us been recently exhibited in Boston. It gives 
automatically the siguals for starting trains at the 
proper times, and it is automatically regulated at 
noon cach day by electric impulse from some as- 
- tronomical station. Though the details of the 
apparatus are rather complicated, the principle is 
simple. The mechanism for giving the signals 
shows two discs, each pierced with 1,440 holes ar- 
ranged in spirals of 24 turns, with 60 holes in each 
turn. Small metalic pegs are inserted in the holes 
corresponding to any given minute and hour, and 
the contact of these with an electric conductor 
allows passage of the current for the signal. 
When any change is made in the time of starting 
trains, the pegs ure shifted. One, two, three, or 
more successive and different siguals can be given 
for each train. It is proposed to connect all the 
stations of arailway with the main office, so that 
signals for starting trains will be given from a singe 
apparatus. 


Interlocking-Signals and Continuous 
Brakes.—In his report on the collision which oc- 
curred on the 18th of November, at Shoreditch 
Station, on the North London Railway, during a 
fog, Major Marindin says: —‘* Like many other 
accidents of this class, however, it would not have 
been caused by the mistake of one of the sigual- 
men concerned if the out-of-door signals and the 
block telegraph instruments had been interlocked, 
as ig now done upon some lines, aud it is precisely 
to such lines as the North-Londou that such a sys- 
tem is best suited. If the fog-signalman’s state- 
ment as to the position of the detonators is correct, 
then the driver could have averted the collision if 
he had had at his command a quickly-acting con- 
tinuous bruke throughout the whole Jength of the 
train. 


Every Workman connected with the Building 
Trades requiring a Situation should adveuies in “THE KBULLD- 
ING NEWS," Nn every Fun, price Fourpence, 
at 31, Tas istock-street, Covent-gulden, Rondon, W. C. 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Architects and Huilders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on sering “THE BUILDING 
NEWS “every week at his Club or Coffee House. He will nnd 
more Lists of Tenders" for now work in It every week than in 
any similar paper, and can thus judge where work is likely to be 
bad. He i abo specially invited to make use of * Interom- 
munication" if he wants to kuow anything about his tride; to 
write to the Editerif he has any sugxestions to make, and to 
advertise in the paper when he wants work. 


The charge for Advertisements for Situations Is One Shilling 
or Twenty Words, and Six pence for every Eight Words after. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


6a. 6d. for Six Months and 11s. for Twelve Months, Post- free to 
any of the Cuited Kingdom. For the Unitid States, 13s., or 
3 dols. 250. gold; to France or Belgium, las., or 16f. .; to India 
via Brindisi), 158. 2d.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, e Australian 
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THE GAS AND ELECTRIC EXHIBI- 
TION AT THE CRYSTAL PALACE. 


LTHOUGH the exhibitors of the electric 
light at the Crystal Palace have still 
much to do to make their portion complete, 
the gas section, with one notable exception, 
is now in full swing, and that exception— 
the incandescent system of M. Victor Popp, 
of Paris—is being put into shape. During 
a recent visit, we found the only electrio 
arc-lights going were Lea’s naked lamps, 
shown in the Lions’ Court of the Alhambra 
by Mr. Werdermann, whose large semi- 
incandescent light in the ‘‘dome” was, from 
some cause or other; simply a dull red; the 
McKenzie lamps in the nave at Messrs. 
Strode’s stall; and a solitary arc-lamp in the 
Roman Court, shown by the Duplex Electric 
Light Company. Swan incandescent lamps 
were, however, in use, but they are now 
familiar objects; and such novelties as are 
poe by the catalogue have still to come. 
a's light, which is a naked arc, deserves 
some notice, not only because it has special 
features in its mechanism, but because Mr. 
Werdermann has elected to exhibit it without 
glass shades or reflectors. Four of these 
arc-lights are swung from the roof and 
illuminate the Lions’ Court, rendering it as 
bright as daylight, if not brighter, for the 
shadows thrown on the marble pavement 
are blacker than the diffused light of the 
sun would make them. At first sight, the 
regulator would be condemned as too com- 
plicated; for, besides the ordinary supply 
of magnets, there are apparently too many 
springs and other details to render it a com- 
mercial success. Still, it is so well arranged, 
from both an electrical and mechanical point 
of view, that it is sure to attract attention ; 
and when properly adjusted, it leaves 
nothing to be desired so far as effects are 
concerned. Without a number of elaborate 
diagrams, it is impossible to give a descrip- 
tion of the mechanism of the Lea arc-light ; 
but it must suffice to say that the upper or 
positive carbon is held in position by rollers 
mounted in a metal frame; and a supple- 
mentary frame carries a jockey roller, which 
re tes the feed, and adapts itself to 
ifferent-sized carbons by means of a spri 
and a gripping lever, which, when ac 
upon by one of the electro-magnets, causes 
the rollers to revolve and bring the upper 
carbon into proper position. The negative 
pole is held in place by a clamp of such 
form that almost any size carbon can 
used. The device is ingenious throughout, 
but we are afraid that it is too complicated 
to become commercially successful; and we 
understand that Mr. Lea has in hand several 
modifications which will simplify the con- 
struction, though he can scarcely hope for 
better results, which, as we have intimated, 
are very good indeed. It must not be 
forgotten that if electric lighting by means 
of arc-lamps is to become commercially suc- 
cessful, the greatest possible simplicity must 
be aimed at; for a lamp, however good, 
that is costly to make and requires skilled 
attendance, is heavily handicapped in the 
race for popular favour. Somewhat similar 
remarks apply to the more novel exhibits in 
the gas section; for it requires no great 
amount of foresight to discover that the 
regenerative systems will have the advantage 
over those in which compressed air is used 
— the latter involving the use of some 
machinery for creating the blast. We have 
already given descriptions of several plans, 
but some further remarks may be useful 
now that they can be seen in action. 
The Siemens regenerative burner gives, 
80 far, the greatest amount of light from a 
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given consumption of gas—that is, so far as 
has been officially tested and verified; but 
although the lamps have been considerably 
improved, there is still, of necessity, the ob- 
jection that the cumbrous nature of the 
er prevents much of the light bein 
thrown down vertically beneath. Viewe 
at the level of the eye, the Siemens regene- 
rative burner gives a splendid light for a 
moderate consumption of gas (5 to 7 candles 
per cubic foot); but the size of the burner 
cuts off much of the light that should be 
thrown downwards to the floor, and the de- 
fect is not altogether remedied by the use of 
reflectors. We gave an illustration of Herr 
F. Siemens’ later burner in the last volume 
(p. 538), but reproduce it here (Fig. 1), as it 
FId. 1. 
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the flame is projected downwards, and there 
is nothing but a glass cover to prevent the 
full light being thrown on to the floor. In 
both plans the hydrogen and carbonic oxide 
of the gas are used to obtain a very high 
temperature, while the hydrocarbons are 


the high temperature, 1s very brilliant. As 
we have previously described the Siemens 
burner, both in its earlier and later forms, 
we need do no more here than mention that, 
owing to the body of the burner being 
larger than the annulus of flame, the shadow 
thrown is considerable. In the Grimston 
burner, on the contrary, the flame is directed 
downwards in this way:—The burner con- 
sists of a cylinder within a cylinder, the two 
being connected by horizontal tubes through 
which the air passes to the inner cylinder. 
The latter contains a number of vertical 
tubes through which the gas passes from a 
supply pipe at the top to the jets at the 
bottom. The hot products of combustion 

rojected against the glass cover at the 

ttom re-curve and rise up between the 
two cylinders, thus passing amongst the 
horizontal tubes bringing the air to the central 
cylinder, and also passing around the gas 
supply. The heated air passing through 
the central cylinder and around its nest of 

ipes, raises the temperature of the gas 
owing through them, and a flame of 
great brilliancy is produced, projected 

ownwards, while the whole body of the 
burner, being above the point of combustion, 
the shadow is consequently thrown upwards. 
The hinged glass-cover is made to fit prac- 
tically air-tight, and the lamp, while easily 
started, attains its full brilliancy in a few 
minutes. It might be supposed that, the 
flame being directed downwards against the 
glass cover would cause fractures; but 
Judging from what can be seen at the 
Crystal Palace, there seems no danger of 
this kind, and the Grimston lamp will pro- 
bably be voted the best of the regenerative 
class—not, be it observed, because it gives a 
better light for a given consumption of gas, 
for of that we have no information, but 
because from its construction it throws all 
the light where it is most wanted, down- 
wards. The shape of the flame is repre- 
sented by the recurved flower of the con- 
volvulus. Of the so-called incandescent 
systems, Lewis’s is shown by Mr. Bower in 
the Birmingham Court with the Grimston. 


A, gas supply ; B, concentric rings of tubes leading and also at a stall close by in the South 


gas to point of combustion ; 
inlets ; deflector, of porcelain; N, 


second 
casing ; T, third casing and gallery. 


serves to explain the principle, and is useful | p 


amens can be ex- 


for comparison, while 
e Siemens Patent 


amined at the stall of 


be|Gas Company in the West Corridor, 


where the actual construction adopted 
is shown by a burner cut through 
the centre. The object of the re- 
generative system is to heat both gas 
and air up to the temperature which gives 
the greatest luminosity, and in the earlier 
Siemens lamp that is accomplished by 
causing the gas-flames to curve over a 

reelain cylinder, which forms the outlet 
or the product of combustion. These are 
drawn downwards by the draught and heat 
the incoming air and gas by conduction from 
the metal surfaces of the burner. In the 
later device, the air and gas being led 
through a number of metal tubes, are inti- 
mately mixed, and the air as it enters the 
burner takes up some of the heat imparted 
to the metal by the flames of the jets. The 
lamps shown in the South Nave, including 
the large 1,000-candle burner near the great 
clock, are of the regenerative type 
roper, in which the gas-flame is drawn 
own through a central tube, around which 
the gas and air pass to the point of com- 
bustion. In the Grimston burner, exhibited 
by Mr. G. Bower, the action is much the 
same, but the arrangement is reversed, for 


casing with air | Nave. 


We gave an illustrated description of 
Lewis's on p. 343, last volume, but repro- 
duce the figure, with the intimation that two 
ipes are now fitted to admit the external 


air (Fig. 2). It will suffice to say that it is 
worked by compressed air, 
Fic. 2 the flow of which induces an 


additional air supply direct 
from the atmosphere, and 
accelerates the motion of the 
gas, the mixture being con- 
sumed without flame in «u 
cap of platinum gauze, 
which is raised almost to 
white heat. The result is a 
glowing column or rather 
stump of light, which is 
very effective ; but as we 
have mentioned, is accom- 
panied by the drawback of 
providing machinery for 
compressing the air. In 
this case that is obtained by 
means of a Körting gas- 
engine, and a gas-exhauster 
used as compressor for air, 
which is stored in a re- 
ceiver, and the pressure 
governed by a vessel resem- 
; P. bling a simple form of gaso- 


Kas; 
piatinum meter. All the members of 
gauze. the system are in the one 


exhibit made by Mr. Bower, 
and are well worth inspection for their in- 
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dividual merits, as well as for their effec- 
tiveness in the special work they are doing. 
As regards the Lewis incandescent light, it 
may be said that the Grimston regenerative 
burner gives decidedly the whiter illumina- 
tion, for the platinum gauze of the former 
is rather nearer a bright red than incan- 
descence, a term which is supposed to imply 
a yollowish-white heat at least. As is well 
known, however, platinum raised to a white 
heat is just on the threshold of the fusing- 
point, and it may be only prudence to keep 
the ight down toa safe margin within that 
limit to the durability of the lamp. The 
Lewis incandescent lamp is really a modifi- 
cation of the Bunsen or Herapath blowpipe, 
and though unquestionably capable of doing 
good work in suitable localities, will pro- 


bably givo ae in ordinary circumstances 
to one of the regenerative systems. 
The Körting gas - engine, supplying 


the compressed air for the Lewis in- 
candescent lights, is of the vertical 
type, with a pump for supplying a charge 
of the explosive mixture to one side of the 


Fic. 3. 


B and K, mixture of and air; C, compressed 
air; E and L, gas; , compressed air supply ; 
7 


F, gas supply: for products of com- 
bustion; J. air inlets; „ burner; 8, jet, pro- 
jected into the magnesia basket. 


piston at each revolution. The lighting 
jet is produced by a finely-bored nozzle 
projecting into the combustion-chamber, 
und having its wide end near a gas-light 
burning in the open air. When the cylinder 
is being charged the mixture escapes 
through this nozzle, and is ignited by the 
gas-flamc; but, owing to the velocity of the 
incoming charge, does not fire the contents 
of the cylinder. The latter having reccived 
its charge, the supply is shut off, and at 
that instant the flame retreats, so to speuk, 
within the cylinder, and explodes tke 
charge. 

The Clamond incandescent light is shown 
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in the Chinese Court, the compressed air ON THE LUMINOSITY OF FLAME. 


being supplied by an Otto half-horse gas- 
engine driving a small Root’s blower. This 
is the simplest of the systems using air 
at a pressure, for a simple elastic reser- 
voir is all that is necessary between the 
blast-producer and the burners, anda pressure 
of jjths is found sufficient to give excellent 
results, the light being very white and 
brilliant, and very economical, if, as stated, 
it gives about 10 candles cubic foot of 
ges. The principle of the lamp is shown in 
the annexe engrarme (Pig. 3), which was 
fully described in Vol. V., p. 514. The 
gas and air are heated by the nerative 
system, and by the use of ial gas-jets 
for warming the air. The latter being sup- 
plied at a pressure, the flame is projected 
into a little basket or cone made of threads 
of magnesia, and supported by a platinum 
netting. The magnesia is thus rendered in- 
candescent just as the lime cylinders are in 
the oxyhydrogen light; and the flame being 
projected downwards, there is no shadow on 
the floor from the body of the burner. The 
magnesia baskets last from 40 to 50 hours, 
and for the smaller sizes cost about three 
half-pence each. As will be seen, however, 
a portion of the gas is used solely for heat- 
ing the air. Messrs. Henry Greene and 
Son exhibit: a very simple form of re- 
generative gas-burner, which is said to 
yield a light of five candles for each 
cubic foot of gas consumed hour. An 
Argand burner is fitted with a chimney led 
into a flue, enveloping the top portion. 
Surrounding the chimney isa glass shade, 
the bottom of which is closed air-tight by 
a cap resting on a boss beneath the burner. 
The whole of the air required for the com- 
bustion of the gas must thus pass between 
the chimney and the shade, and, becoming 
heated, it perceptibly increases the luminosity 
of the flame. The addition of the extra 
class is, however, an obvious disadvantage, 
as the risk of breakage is thereby doubled, 
a portion of the light is lost, and we t 
the chimney will need frequent cleaning. 
Still, if such an economy as 5 candles per 
cubic foot can be obtained, the very sim- 
plicity of this arrangement will commend 
it to public favour, as it is applicable to any 
of the ordinary patterns of argand or ring 
burners. Among other objects of interest 
we may direct attention to the large 
meter made by Parkinson and Co., 
through which passes all the gas used 
by the exhibitors, It is fitted with 
a glass front through which the motion of 
the patent three-partition drum can be seen; 
and as the gas passes rapidly (about 5,000ft. 
an hour), those who can cannot read the 
index have here an excellent opportunity 
of learning a useful lesson. Assuming that 
each cubic foot gives an illuminating power 
of three candles, it will be seen that the gas 
section of the exhibition is now illuminated 
with a flood of light equal to 15,000 candles, 
There is, in fact, a rumour that the combus- 
tion of so much gas is injuring the plants, 
and that the exhibition will come to a 
premature end; but we suspect that is an in- 
vention of the enemy.“ Of the great variety 
of burners, regulators or governors, cooking 
apparatus, &c., all that can be said is that there 
is abundant room for choice on the part of 
55 and that good service might be 

one to the public if the Crystal Palace 
Company appointed a jury of experts to 
test the various exhibits and draw up a re- 
port. There are very good reasons why the 
majority of the electric-lighting exhibitors 
who had a place at the Palace in the spring 
of last year, should be absent now; but 
there seems no good reason why those who 
undertook to light a given space should 
have failed to keep faith with the public, 
und left the stalls in the north nave in com- 
parative darkness. The exhibitors in that 
portion of the building have a real ground 
of complaint. 


HE light emitted from burning gases 
which burn with bright flame, is known 
to be a secondary phenomenon. It is the 
solid, or even liquid, constituents separated 
out by the high temperature of combustion, 
and rendered incandescent, that emit the 
light-rays. Gases, on the other hand, 
which produce no glowing solid or liquid 
particles during combustion, burn through- 
out with a weakly luminous flame of bluish 
or other colour, according to the kind of gas. 
Now, it is common to say, merely, in expla- 
nation of this luminosity, that the gas 
highly heated in combustion is self-incan- 
descent. This explanation, however, has 
not been experimentally confirmed. Dr. 
Werner Siemens was, therefore, led recently 
to investigate whether highly-heated pure 
gases really emit light. 

The temperature employed in such ex- 
periments, should, to be decisive, be higher 
than those produced by luminous combus- 
tion. The author had recourse to the re- 

enerative furnace used by his brother 

riedrich, in Dresden, in manufacture 
of hard glass. This stands in a separate 
room which at night can be made perfectly 
dark. The furnace has, in the middle of its 
longer sides, two opposite apertures, allow- 
ing free vision through. It can be easily 
heated to the melting temperature of steel, 
which is between 1,500° and 2,000° C. Before 
the furnace apertures were placed a series 
of smoke-blackened screens with central 
openings, which enabled one to look through 
without receiving, on the eye, rays from 
the furnace walls. If, now, a renee 
was prevented in the furnace, and all light 
excluded from the room, it was found that 
not the least light came to the eye from the 
highly-heated air in the furnace. For 
success of the experiment, it was necessary 
to avoid any combustion in the furnace, and 
to wait until the furnace-air was as 
from dust as possible. Any flame in the 
furnace (even when it did not reach into the 
line of sight), and the least quantity of dust 
in it, illuminated the field of vision. 

As a result of these experiments, Dr. 
Siemens considers that the view hitherto 
held, that highly-heated gases are self- 
luminous, is not correct. In the furnace 
were the products of the previous combus- 
tion and atmospheric air: consequently 
oxygen, nitrogen, carbonic acid, and aque- 
ous vapour. If even one of these gases was 
self-luminous, the field of vision must have 
been always illuminated. The weak light 
given by the flame of burning gases that 
separate out no solid nor liquid constituents, 
cannot, therefore, be explained as a 
yhenomenon of glow of the gaseous pro- 

ucts. 

It appeared to the author probable, that 
1 gases did not, either, emit heat rays; 
and he set himself to test this idea, experi- 
menting, in company with Herr Fröhlich, 
in Dresden. They first convinced themselves 
in this case that the light emission of pure 
heated gases sunk to zero, even when the 
field of vision was not always quite dark, 
and it was only possible to observe this a 
short time; but the repeatedly observed 

erfect darkness of the ficld of vision was 
emonstrative. On the other hand, experi- 
ments made with sensitive thermophiles, in 
order to settle the question of emission of 
heat-rays from highly-heated gases, failed. 


Afterwards, however, Dr. Siemens was 
convinced, by a quite simple experiment of a 
different kind, that his supposition was 
erroneous. An ordinary 12 with circular 
wick, and short glass cylinder, was wholly 
screened with a board, and a thermopile was 
so placed that its axis lay somewhat higher 
than the edge of the board. As the room- 
walls had pretty much a uniform tempera- 
ture, the detlection of the galvanometer was 
but slight, when the tube-axis of the ther- 
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by the | before cutting the glass to suit the 


stone, 


e. g. 
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drawn on white, 
similiar to paper used for ordinary drawings. 


the patterns for glass painting by this process, 
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! venience takes place if the temperature is beneath 
and on other substances having polished surfaces, 5 degrees C. (41 degrees Fahr.) 
inal | sheets should be kept warm, 

taken not to expose the frame 
always behind a glass window 
of from 14to 18 degrees C. (about 60 degrees Fahr.) 
Tue time necessary for the exposure can be ascer- 
tained by taking out one of 
glass, applying to the sensitive surface a vritrifi- 


oncanvas or paper prepared for oil-painting, 


earthenware, copper, &c. The orig | 
should be well executed, and 
or preferably bluish papos 

n 


to be occupied is marked by the lead, 
various shades 
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In this case the 
and care should be 
to the open air, but 
at a temperature 


the many pieces of 


: equally hot solid bodies, was shown r 
3 large deflection produced when a piece of | which compose the colour of a panel, as is usually | able colour, and observing whether the colour 
= fne wire was held in the hot-air current. | done in this kind of work ; the operation changes adheres well. Lf the colour adheres but slightly 
5 On the other hand, however, it was far too only when the glass cutter hands these sheets over | to the dark shady portions of the image, the 
4 considerable to admit of being attributed to | to the man who undertakes the painting. | he | exposure has been too long, and a pce ae 
z dust particles suspended in the air current. | sheets of glass are: cut according to the lines of oe recommenced; it, on the a SSA 5 ae as 
3 It must be conceded to be possible (the the drawing, and after being well cleaned, they | adheres too well, the exposure has not, ec! 77 is 
| author says) that the light radi tion of hot | Are placed on the paper on the places for which | cient, the frames must be closed again, and the 
‘ gases, as in the heat radiation i only ex they have been cut out. If the hay to 5 N $ ee aoa 55 sso 
y 5 2 X-| stained is of large size and consists of several |si iciently exposed it is taken into the dark room, 
: ceedingly weak, and therefore may 1 anels, only one ad is proceeded withat a time. | the atid: pieces of glass laid ona plate of 
P observ ation. It is, therefore, much to be The glass is laid on the reverse side of the paper glass or marble with the sensitive surface turned. 
. desired that the experiments should be re- 555 side opposite to the drawing) the latter having upward, and the previously prepared vitrifiable 
peated at still higher temperatures and with | been made transparent by saturating it with 3 strewed over it by means of a few light 
: more exact instruments, in order to deter- | petroleum. This operation also serves to fix the | strokes of a brush, This powder does not adherc 
. mine the limit of temperature at which | outlines of the drawing more distinctly, and to | to the parts of the picture fully exposed to light, 
1 heated gases undoubtedly become self-incan- | give more vigour to the dark tone of the paper. but adheres only to the more or less shady pornon 
0 descent. The fact, however, that gases, at | When the paper is thus prepared, and the sheets | of the picture. This operation N we 
* a temperature of more than 1,500 C., are of glass each in its place, they are coated by glass the image as it is on the paper. 3 
j not yet luminous, proves that the incan- means of a brush with a sensitising solution on | grammes of nitric acid are added to 1,000 grammes 
p descence of the flame is not to be explained the side which comes into contact with the paper. of wood-spirit, such as 1s generally used in pho- 
uf as a self-incandesce t the a q 8 01 This coating should be as thin and as uniform as | tography, and the prepared pieces of glass are 
. are scene Of the Rroducte or | possible on the surface of the glass. For more dipped into the bath, leaving them afterwards to 
combustion. This is confirmed y the cir- perfectly equalising the coating, a second brush | dry. If the bath becomes of a yellowish colour 
7 cumstance that, with rapid mixture of the | is used. it must be renewed. . This bath has for its object 
y burning gases, the flame becomes shorter} The sensitising solution which serves to pro- | to remove the eoating of bichromate, so as to 
i allow the colour to adhere to the glass, from which 
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t ose that the gas-molecules are surrounde 
% an ether-envelope, then, in chemical com- 
‘bination of two or several such molecules, 
- there must occur a changed position of the 
=-  ether-envelopes. The motion of ether- parti- 
« cles thus caused may be 

tions, which form the starting- 
and heat-waves. 

uite a similar manner we may also, 
sent the 
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point of light 


hen the maximum o 
to them is exceeded. 
gh the 


by which the passa 


ted. In that case the 
lled electric light by the| the other on the original in their respective 


ustion process goes on duce the vitrifiable image, is prepared as follows: 
hotter because less cold 
Further, the flame also 
becomes shorter and hotter if the gases are 
strongly heated previous to co 
y the rising products of combustion still re 
for a time the temperature of the flame, the 
reverse must occur if the gases were self- 
The luminosity of the flame, 
line of demarca- 
s with completion 
The latter itself, 


the heating of the com- | centimetres above the bottom. 
taken not-to introduce the glass under treatment 


into the hot chamber before the required degree 
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and of gases traversed by electric cuf- 
is supported by the similarity of the 
-phenomena in strength and colour of 


s were lately described | for instance, 
Berlin | and the temperature from 16 


PRODUCING PICIURES ON GLASS, 
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on g 
been recently patented 
NMI. E. Godard, 
object the rept 


by mea 


STONE, METAL, &c. 


improved process for producing 


of Paris. The invention 


ns of vitrifiable colours on glass, 


lass, metal, and other substances, 


oduction of images and drawings, 


wood, 


Bichromate of ammonia is dissolved in water 
till the latter is 
powdered dextrin or glucose is then dissolved in 


100 grammes of water ; 
tions is added 10 per cent. of the solution of 


sheets are then subjected to 
degrees 
in a small hot chamber, where they are laid one |] 
after the other on a wire grating situated A 


d | of keat 
sufficient to dry each sheet, and the wire grating 
should be large enough 
glass being laid in rows, on onẹ side where the 
heat is less intense. 
pee or images a photographic 


saturated : five grammes of 


to either of these solu- 


a heat of 50 or 60 
C. (120 degrees to 140 degrees Fahr.) 


Care should be 


has been obtained. A few seconds are 
to allow of the dried 
For the reproduction of the 


copying 


me of the size of the original is used. A 


stained-glass window being for greater security 
generally 
one panel is seldom 
If the picture to be reproduced should be larger 


divided into different panels, the size of 
more than one square metre. 


available copying frame, the 


and part after part is pro- 
sliding the original l<tweon the 
A photographic copying frame, 
it presses the 
glass sheets better against the original. The 
original drawing is laid flat on the glass of 
The lines where the lead is to 


on the drawing with blue or red pencil. The 
prepared sheets of glass are then placed one after 


places, so that the coated side comes in contact 
with the original. The frame is thon closed. It 
should be borne in mind that the latter operations 
nust be performed in the dark room. i The 
f the 
operations are performed outdoors, the frame is 
laid flat, so that the light falls directly on it; 
if indoors, the frame 1s placed inclined behind a | 
window, so that it may receive the light in front. 
The time necessary for exposing the frame | 
depends upon the light and the- temperature ; 
if the weather is fine and cloudless 
to 18 degrees C. (60 
it will require from 


degrees to 64 degrees Fahr.) 
12 to 15 minutes. 

It will be observed that the time of exposure | 
also depends on the thickness of the paper used | 
for the original. If, however, the weather is 
dark, it requires from 30 to 50 minutes for the 


pictures | exposure. It will be observed that if the tem- 
has | perature is above 
in this country on behalf of | Fahr.) the sheets of glass should be kept very 
has for its | cool and be less dried: 


25 degrees C. (about 50 degrees 


otherwise, when exposel 
the sheets are instantly metallised, and the re- 
production cannot take place. The same incon- 


it has been separated by o. 
bichromate, which would prevent the vitrifica- 


tion. 
the light parts of the picture perfectly pure, and 


capable of being 


may be applied to marble, 
canvas prepare 


in 
glass, with the difference only 
named materi 
but the liquid is poured over the objects after the. 


latter have beon placed in 


the layer of glucose and 


The bath has also for its object to render 


easily retouched or painted by 
The «application of variously colour: d 


bichromate, and the mixture filtered, hand. ) ' 
The coating of the glass takes place immc- | enamels, and the heating are then effected as im 
diately afterwards ina dark room, the coated | ordinary glass painting. The same process 

wood, stone, lava, 


d for oil painting, earthenware, 
ure or enamelled iron. The resultis the same 


all cases, and the process is the same as with 
that the above 


als are not dipped into the bath, 
an inclined position. 
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NON-CONDUCTING COMPOSITIONS 
FOR HEAT AND SOUND. 


1 compositions described below have been 
patented by Mr. E. C. C. Stanford, of 
Glasgow, as 015 for diminiching the loss of 
heat by conduction, for preventing the access of 
heat to substances it is desired to keep cool, and 
also for preventing the conduction of sound. The 
improved compositions or cements consist mainly 
of charcoal or other carbon, any cheap varicty of 
which may be employed; or two or more kinds 
may be mixed when convenient. Amongst the 
kinds of carbon which may be used are commor 
coke, wood charcoal, t, sawdust, wood chips, 
or shavings, carbonised seaweed, and nitro-carbon 
manure. Carbonaceous residues from paper- 
works, prussiate-works, and oil-works may also 
be used, or any sufficiently cheap sulstance con- 
taining a large proportion of carbon. The carbon 
is ground to powder and then mixed into a paste 
with a suitable agglutinating substance. What 
is known as pot-ale sediment, and is a distillery 
refuse, answers the purpose satisfactorily and 
economically, but other glutinousor mucilaginoue 
substances of a cheap kind may also be crnployed. 
such as gluten from starch-works, refuse flour of- 
sago or of wheat or other grain, rough dextrine, 
refuse or cheap nitrogenous substances, and the 
like. These agglutinating substances can in 
most cases be rendered more suitable and effica- 


| cious by treatment with caustic or carbonated 


alkalies or alkaline earths. The proportions of 
the ingredients forming the improved compo- 
sitions or cements may be considerably varied in 
different cases; but by way of example it may 
bo stated that a very satisfactory cement is formed 
by combining the following quantitics. 
2 ewt. pot-scdiment. 
14 1b. flour thirds. 
1 cwt. pitch-pine shavingsor chips. 
16? cwt. seaweed char. 
| With these ingredients it is usual to combine 
‘about 14lb. cow-hair as a binding material. The 
‘wood shavings or chips are useful to impart bulk 
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may be used when conveniently obtainable. 
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blaes or waste shale | Now slip the end of the suction-pipe through the 
The | oak stage, and slip the l 


ead flange over its end, 


or moist cement is applied to the surface to | then turn the flange over for a taft joint, get a 
protected or coated by means of a trowel and | nice wad of paper or something to stuff into the 


by preference in two or more coats. It can be 
applied to boilers and other objects m a cold 
state, which is a great practical advantage; and 
it is stated to adhere closely and permanently to 
the boiler or other surface, and does not crack 
nor peel off. According to the patentee, it can 
be used of about half the thickness of most of the 
non-conducting compositions in use, so that it 
requires less space; and a very important ad- 
vantage is that it is quite inodorous and in- 
offensivo. 


PRACTICAL NOTES ON PLUMBING.— 
| LVIII.” 


By P. J. Davies, H.M.A.8.P., &c. 
(Continued from page 423.) 
W will now proceed with the fixing of the 
Jack or suction - pump. Again refer to Fig. 
297. Here you have the well say 18ft. deep, with 
one stage, as shown at W, Fig. 297. In this case, 
the stage is an oak plank say 3in. by 9in. wide, 
having a hole bored, and a little counter-sunk 
on the top side; the hole should pass through the 
centre, but nearer to one end than the other, say 
Sin. from the brickwork, which is known as the 
‘* steaning”’ or ‘‘staning.’’ Now prepare your 
suction -pipe by nailing a block of oak, say 6in. 
square and 12in. long, having one end, shaped as 
shown at oak RLock, Fig. 297, to enter the 
end of the suction; then bore a quantity of zin. 
or zin. blast holes round the bottom of the 
pipe, as shown at BLAST HOLES. Bore enough 
of them. If you have a 2in. pipe, how many in. 
holes will you require? Answer, 16. Because 
you have a 2in. hole, and the square of 2 being 
4, you require the jin. multiplied by 4, whicn 
equals 16. Then bore half as many again, and 
pou pump will work easier, because in the 16 
oles the friction will be 16 times as great as 
through the 2in. pipe. 
Some plumbers, instead of using bored blast- 
holes, simply cut three or four long cuts with the 
chipping knife: these holes allow anything to get 
out of the barrel into the well, should it fall in 
when repairs are going on, &c. This, in some 
cases, answers better, though blast-holes are 
generally used. ` 
Now, with copper nails fix the block within 
the lead pipe. Cut open a piece of your suction- 
pipe for the flange. Say the pipe is 2in., then 
your piece of pipe for the flange 6in. long, and 
with the chipping-knife cut it down, and after 
this, with the turnpin driven through, the piece 
of pipe is easily opened. Flatten it out, and then 


cut or burn, with a red-hot plumbing-iron, a 
hole through the centre, large enough to slip 
over the suction-pipe. Now, with a piece of 
sash-cord form the knot, as shown at Fig. 298, 
making two half-hitches, and slip them over the 
end of the pipe as shown. ring the ends 
together, and with the lo end form one half- 
hitch (which is really only one of the former 
hitches, as shown at 1, 2, 3, 4, Fig. 299), over 
the end, say about 12in. down the lead pipe; then 
with the aid of one man on top of the well 
holding up the pipe you enter the well, but not 
until you have lowered a lighted candle to see if 
it will burn. If it will not keep alight do not 
go down, as there is foul air there, which would 
smother you, although you cannot see it. See 
further on—repairing pumps, foul-air pumps, &c. 


From the Building News. All rights reserved. 


pipe. Next pre the joint A, Fig. 297, of the 
pump for an underhanded joint, and wipe on the 
length A to F ready for fixing the pump, the 
nozzle of which should not exceed 8ft. in height, 
or above the ground. The back should be fixed 
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against a wall, or if no wall is near flix it 
upright, and make the flange joint W, Fig. 297; 
but take care that no lead shavings or other 
substances get into the pipes. It is now ready 
for the carpenter to make and fix his frame to, 
as shown at Fig. 300. The supports, A, B, are 


let down into the ground, and having pieces or 
grooves cut out to receive the head, as at Eto G, 
and F to J, this supports the pump and steadies 
it: the back is next nailed on, and then the front 
is fixed, from the nozzle 1 with screws, or 
sometimes a door is used. Should there be no 
regulating head, then the flanges F C, Fig. 296, 
fit into the grooves E, G, F, J, Fig. 300, which 
keeps the pump upright and steady. The slot K, 
as also the hole B for the lever and pin, may be 
p d before the frame is fixed; but care must 
be taken to fix this lever slot in its 
position to work the bucket- rod. Plum 
the centre of the barrel. 

I have already explained how to set the sucker- 
box, and the various kinds of pump buckets. 
Some plumbers may ask, What is the use of the 
cock and pipes, F, G, H, Fig. 297? The answer 
is to T the TAR run back into the well 

uring the winter. Now suppose everything to 
be finished, and water required in the pump 198 
will have first to fill the barrel with clean water, 
and quickly work the handle, and in a moment 
or so you will feel the handle to work a little 
heavier and heavier, until the water is seen 
running out of the spout or nozzle. Keep up the 
pumping for a minute or two: this will bringan 

substance up from the sucker-box, whi 

by accident may have got there. Of course, 
nothing should be there, but sometimes it happens 
that there is. Now stop pumping, and notice 


roper 
over 
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whether the water dribbles a long time after tho 
pumping I it does it is sure to be 
“right.” If not the sucker-box is not right.“ 


Repairing Pumps. 


Somothing is under the valve, the box may not 
be properly cemented in, or the valve is the 
leather may be a bad one, or half a dozen other 
things. Something is the matter; the pump 
*¢ loses water, it runs back.“ In this case, 
take out the bucket, get the pump-hook, E, F, 
A, B, Fig. 279, screw the screw into the lead 
clack, as shown at Figs. 278 and 280. Now this 
clack will not move, because it has been properly 
set, or cemented in. If it is loose it is bad setting, 
by reason of not being properly knocked down, 
or not sufficient fat or tow teed: and will easily 
be pulled up. Or perhaps the leather has not 
been properly nailed on the sucker-box. If the 
latter is the case then the clack will be loose, if 
so it is easily drawn; it will be loose in the 
bottom of the barrel, and the sucker or pump- 
hook must be used carefully, or you may spoil 
the face of the sucker-box. Always try for this 
by pushing the point of the sucker-hook lightly 
over the top of the clack. Perhaps all will be 
firm; if so, screw the screws into the clack, screw 
it tightly in, and do not screw the rod round 
without pressing well on the top, nor too far. 
If it is d to draw, the clack is nailed on 
properly, and requires a kettleful of hot water 
poured into the barrel; half fill the barrel and let 
it stand for a few minutes. Now pull the clack 
open, let the best part of the water ran back, and 
shut it again; this allows the water to run through, 
and warm up the mutton suet. Now pull the 
clack up. Generally the box and all will come, 


hard |as it should, together, but at times the clack 


comes away from the box ; if so, after the clack is 
got up, as before directed, put the pump-hook 
carefully through the hole in the sucker- box, 
until the hunch or hook is below the bottom of 
the box, as shown at C, E, F, Fig. 279. Now 
give a good pull, and the thing is up, but perhaps 
it won’t come; then get a piece of dog-chain, or 
a strong 5 of sashcord, and threadle it through 
the eye B, and prize up the hook with the aid of 
the handle or lever of the pump, or substitute a 
lever as best youcan. The box is now up, and 
perhaps it is found that a lump of brick, a piece 
of solder, or something, is brought up with it, 
or that the face of the box or leather 1s bad, or 
else nothing is found. If ao, take a pail of water 
and suddenly empty the lot down the pomp ; this 
will wash any small stuff through the blast - holes 
and into the well. I always do this before I set 
a sucker-box, especially in a new pump not having 
a tail -· valre. Now, as 2 5 instructed, prepare 
your clack and sucker-box and set it again, and 
fix the pump-bucket, fill up the pump-barrel with 
clean water, and fetch the water.“ It is now 
all right, and the pump holds water, meaning 
that the pump is sound.“ Perhaps something 
else is the matter. After she stood for 
an hour we have to pump for a minute or 80 
before the water comes, and at first it is all froth, 
or on a foam. ‘She draws air,” that is, there is 
a pin-hole in the suction-pipe, or the joint A, 
Fig. 297, is bad, perhaps porous. If the cock F 
is used perhaps it is there : whatever it is it must 
be found. For this p the ground must be 
stripped off the pipe, and the well uncovered. If 
the pipe is an old one most likely the chemicals 
held in the pur things eaten Aiea into me lead, 
or twenty other thi may be wrong. o pin 
or air-hole, however, must be found and soldered 
up, or a new suction-pipe fixed. 


(To be continued.) 


DINAMO ELECTRIC MACHINERY.— 


By Prof. S. P. Tuompson, B.A., D. Sc. 
(Continued from p. 426.) 
Commutators, Collectors, and Brushes. 


ab. (NOMMUTATORS and collectors being liable 

to be heated through imperfect contact, and 
liable to be corroded by sparking, should be made 
of very substantial pieces of copper 


5 the case of a collector made of dere vey 
of copper, ranged u periphery of ac r 
the separate bars should be capable of bang re- 


1 singly, to admit of repairs and examina- 
on. 
ad. The brushes should touch the cammuatator or 


* Extracted from the Cantor Lectures, delivered before 
the Society of Arts. 


Jan. 19, 1883. 


thecollector at the two points, the potentials of which 
are re pectively the highest and the lowest of all the 
circr nference. In a properly and symmetrically 
bu‘. dynamo, these points will be at opposite ends 
a diameter. 
ae. In consequence of the armature itself, when 
traversed by the currents, acting asa magnet, the 
magnetic lines of force of the field will not run 
straight across, from pole to pole, of the field- 
magnets, but will take, on the whole, an angular 
poation, being twisted a considerable number of 
degrees in the direction of the rotation. Hence the 
diameter of commutation (which is at right-angles 
to the resultant lines of force in machines of the 
Siemens and Gramme , and parallel to the 
resultant lines of force in machines of the Brush 
type) will be shifted forward. In other words, the 
brushes will have a certain angular lead. The 
amount of this lead depends upon the relation be- 
tween the intensity of the tic field and the 
strength of the current in armature. This 
relation varies in the four different types of field- 
magnets. In the series dynamo, where the ove 
depends directly on the other, the angle of lead is 
constant, whatever the external resistance. 


arl 
In other forms of dynamo, the lead will not be the 


same, because the variations of resistance in the 
external circuit do not produce a proportionate 
variation between the two variables which deter- 
mine the angle of lead. i j 

af. Hence in all dynamos it is advisable to have 
an adjustment, enabling the brushes to be rotated 
round the commutator or collector, to the position 
of the diameter of commutation for the time being. 


Otherwise there will be spurking at the brushes, 
and in part of the coils at least current will 


wasting itself by running against un opposing 
electromotive force. 

ag. The ments of the collector, or com- 
mutator, should be sueh that, as the brushes slip 
from one part to the next, no coil or section in 
which there is an electromotive force should be 
short circuited, otherwise work will be lost in 
heating that coil. For this reason, it is well so to 
arrange the pole-pieces that the several sections 
or coils on either side of the neutral position 
shoud differ but very slightly in potentiul from one 
another. 


ah. The number of contact points between the 


brushes aud the collector, or commutator, should be 
as numerous as possible, for by increasing the 
number of contacts, the energy wasted in sparks 


will be diminished inversely as the square of that 


number. The brushes might, with advantage, be 
laminated, or made of parallel loose strips of copper, 
each bearing edgeways on the collector. N 


Relation of Size to Efficiency. 


The efficiency of a dynamo -electric machine is the 
ratio of the useful electrical work done by the 
machine to the total mechanical work applied in 
it. Every circumstance which contributes 
to wasting the energy of the current reduces the 
In the preceding para- 
graphs it has been shown what the chief electric 


driving it. 
efficiency of the machine. 


sources of waste are, and how they may be avoided. 


The precautions ueedful to obviate Foucault 
currents, to avoid reversals of magnetism, to get rid 
3 electro-' 
- Mechanical 
friction of the moving parts can be minimised also 
by due mechanical arrangements. But one thing 
cannot be entirely obviated, because even the best | th 
conductors employed have a certain resistance. We 


of needless resistance, to obviate opposin 
motive forces, have been detailed. 


cannot prevent the heating of the conducting coils ; 


and the more powerful the current generated by the 
machine, the more important does this source of 


waste become. There is but one way to reduce this, 
aud that is by increasing the size of the machines. 
For some three years or so I have been the advocate 


of large dynamo machines, not because I have any 
adiniration for mere bigness, but because, as in 
amos, the larger machines 


steam-engines so in d 
may be made more efħcient than the small, in pro- 
portion to their cost. In discussing the relation of 


size to efficiency, I shall ussume, for the sake of 


argument, that the size of any machine can be in- 
creased n times in every dimension, and that though 
the dimensions ure increased, the velocity of rotation 
remains the same; and that the intensity of the 
magnetic tield, per square centimetre, remains also 
constant. If t 

great in the larger machine as in the smaller, the 


area it stands on will be iucreased „ times, and its 
The cost will be less 


volume and weight * times. 
than sc times but greater than times. If the same 


increase of dimensious in the coils be observed (the 


number of luyersand of turus remaining the same 


as before), there will be in the armature coils a 
length n times as great, and the area of cross-section 
of the wire will be n* times as great as before. The 
resistance of these coils will, therefore, be but 1 / » 


part of the original resistance of thesmaller machine. 


If the field-magnet coils are increased similarly they 
will offer only 1 / n of the resistance of those of the 
Moroover, seeing that while the 


smaller machine. 


electromotive force, #*, workin 
sistance, will give a current n* times as great as 
before. Such a current will, as a matter of fact, 
much more than suffice to bring up the magu 
field to the required strength 
area of surface magnetised to the same average 
intensity, per square centimetre, as stipulated ; for 
the mass of iron being »* times as great, it need not 
be so much saturated as before to give the required 
field. Here an economy may be effected, therefore, 
by further reducing the number of coils, and there- 
fore the wasteful resistance of the field-magnet 
coils, in the proportion of n* to n*, or to 1 / n of its 


je linear dimensions be u times as 
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many lines of force, or the electromotive force will 
be increased n* times. Supposing the whole of the 
circuit to be similarly magnified, its resistance will 
also be but 1 / n of 


e previous value. 
If the machine is a series -wound dynamo, an 
through 1 / n re- 


etic 
—viz., nd times the 


ed value. Even if this were not 


ea! 

done, by the formula given above for the electrical 
efficiency of a series d 
workin 
be 2-fold less 
if the current be increased »#° times, and the electro- 
motive force »* times, the total electric work which 
is tHe product of these will be »° times 
in the small machine, and it will consume ,' times 
as much power to drive it. 
portant economy if a machine costing less than n 
times as much, will do 7° times as much work (to 
say nothing of the increased ratio of efficiency). 
machine doubled in all its linear dimensions will not 
cost eight times as much, and will be electrically 
thirty-two times as powerful a machine. 


o, the waste, when 
through a constant external resistauce, will 
with the smaller machine. Now, 


greater than 


It is clearly an im- 


A 


Suppose the ine to be “shunt” wound, 
then to produce the fleld of force of »? times as 


many square centimetres area will require (if the 
electromotive force be n? times as great) that the 
absolute strength of the current remain the same as 


before in the field-magnet coils. This can be done 
by using the same sized wire aa before, and increas- 
ing its length 7? times, to allow for „ times as many 
turns, of » times as t a diameter each, in the 
same number of layers of coilsas before. In this 
case, the work done in the shunt being equal to the 
product of the n*-fold electromotive force into the 
unaltered current, will be only në times as great, 


while the whole work of the machine is augmented | al 


n> times. Now, if while augmenting the total work 
»° times, we have increased the waste work uot to 
n° times, but only n? times, it is clear that the ratio 
of waste to the total effect is diminished »°*-fold. 
There is, therefore, every reason to construct large 
machines, from the advantage of economy, both in 
relative prime cost and relative efficiency. 


Methods of Exciting the Field Magnetism. 


It only remains to develop certain theoretical 
considerations respecting the method of exciting the 
magnetism of the tield, in which the armatures are 
to revolve. The four main methods have already 
been alluded to at the outset of this lecture: but 
nothing has been said about the advantages or 
disadvantages of the four systems. 

Mugueto - Dynamos, — The magneto dynamos 
j have the advantage, in theory at 
at their electromotive force is very 


least, 
exactly proportional to the velocity of 


nearly 


rotation; though, of course, the variable differ- 
ence of tential between the terminals of the 
circuit depend on the relation of the resistance 


circuit to the internal resistance of 
e armature coils. They possess the disadvantage 
that, since steel cannot be permanently maguetised 
to the same degree as that whioh soft iron can tem- 
rarily attain, they are not so powerful as other 
yhamos of equal size. 

Separately - excited Dynamos. — The separately- 
excited dynamo (Fig. 3) has the same ad- 
vantage as the magueto-machine in electro- 
motive force, being independent of its accidental 
changes of resistance in the working circuit, but is 
more powerful. It has, moreover, the further ad- 
vantage that the strength of the field is under con- 
trol. For by varying either the electromotive force 
or the resistance in the exciting cirouit, the strength 
of the magnetic field is varied at will. It has 
the disadvantage of requiring a separate exciting 
machine. 

Series Dynamos.—The ordinary, or series dynamo 

ig. I) is usually a cheaper machine, for equal power, 

n any of the other forms, as its coils are simpler 
to make than those of a shunt machine, and it wants 
no auxiliary exciter. It has the disadvantages of not 
starting action until a certain speed has been attained, 
or unless the resistance of the circuit is below a 
certain minimum. It is also liable to become re- 
versed in polarity, a serious disadvantage when this 
machine is applied for electro-plating or for churg- 
ing accumulators. 
m its arrangements it is clear that any increase 
of the resistance in the circuit lessens its power b 
diminishing the strength of its magnetic field. 
Hence it 1s better adapted for use with lamps 


of the exte 


arranged in parallel arc than for lamps arranged in 


series. Au additional lamp switched in, in series, 


speed of the machine is the same, the area cut adds to the resistance of the circuit, and diininishes 


through by the rotating coils is increased n? times, the 
these coils will in the same time cut »? times as on 


wer of the machine tosupply current. While, 
e other hand, an additional lamp in parallel 
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ence of the current. 

Shunt Dynamos.—The shunt dynamo (Fig, 2) has 
several advantagesover other forms. It is less liable to 
reverse its polarity than the series dynamo, and it is 
commonly considered as providing the magnetising 
pou to the magnets with less waste of current. 

oreover, for a set of lamps in series, its power to 
supply the needful current increases with the 
demands of the circuit, since any added resistance 
sends additional current round the shunt in which 
the field-magnets are placed, and so makes the 
magnetic field more intense. On the other hand, 
there is a greater sensitiveness to inequalities of 
driving in consequence of the great self-induction 
in the shunt. As previouly pointed out, when 
there are sudden changes in the electromotive 
force acting in a complex circuit, the momentary 
currents thus set up do not distribute themselves 
in the various parts of the circuit in the simple 
inverse ratio of the resistances, for their dis- 
tribution depends also, and in some cases 
chiefly, upon the self-induction in the various parts. 
It is more difficult to set up a sudden current in a 
circuit whose self-induction is great (or which, for 
example, consists of many turns wound closely 
together, so that they exercise great mductive action 
on each other, especially if they be wound about an 
iron core) than in one in which the self- induction is 
small. e cannot here follow further the mathe- 
matical law of the action of self-induction on 
momentary changes of electromotive force. But 
the application to the shunt-wound dynamo is too 
important to be passed over. 

ny of these systems may be applied either in 
direct-current or in alternate-current machines. 
Each of these four systems of exciting the tield 
magnetism has its own merits for special cases, but 
none of them is perfect. Not one of these methods 
will insure that, with a uniform speed of driving, 
either the electromotive force or the current shall be 
constant, however the resistances ef the circuit are 


tered. 

But though theory tells usthat none of these systems 
is perfect, theory does not leave us without a guide. 
Thanks to the genius of M. Marcel Deprez, we have 
been taught how to combine these methods so as to 
secure in practice a machine which shall, when 
driven at a constant speed, give either a constant 
electromotive force or a constant resistance. A 
consideration of the various methods of combining 
the four systems of exciting the field-magnetism 
is reserved for the lecture on the dynamo in prac- 
tice. 

Meantime it may safely be said that there is no 
such thing yet as a best dynamo. As with the 
different Winds of voltaic batteries, some of which 
are used for telegraph work, others for electrie bells, 
and others for blasting, so is it also with dynames. 
One form is best for one purpose, and another for 
another. One gives eaer currents, another is 
less liable to heat, a third is more compact, a fourth 
is cheaper, a fifth is less likely to reverse its currents, 
a sixth gives a greater volume of current, while a 
seventh evokes a higher electromotive force. 
Indeed, in the present tranmtional state of our 
knowledge with respect to dynamo-electric ma- 
chinery, it is safe to assert that for a long time to 
come, there will be no finality attained to. 


PROF. TYNDALL ON LIGHT AND 
THE 


N his fifth lecture on Light and the Eye,” 
Prof. Tyndall proceeded with his illustrative 
experiments on the spectrum. He made it first fall 
from Thollon’s prism on a screen of red flannel, the 
result being that all the prismatic rays were 
quenched except the red. What had become of the 
rest, it was asked. They had not been annihilated, 
for throughout nature nothing was ever lost. The 
missing light had been coverted into heat. In like 
manner, when P rays were seut through 
a glass vessel filled with blue liquid, all of them 
vanished from sight save the blue, which was 
slightly tinged with green. The rest had been 
changed into heat. But the spectrum extended in 
both directions beyond its visible limits. Beyond 
the visible red they had rays of high heating power, 
though incompetent to exhibit hnali: tu the 
sense of sight; beyond the violet they had a vast 
body of rays, which, though feeble as regards heat 
and unable to give light, were of the highest 
importance, because of their capacity to cause 
chemical action. In the case of the electric light, 
the energy of the non-luminous caloritic rays 
PRIN the carbon points was about eight times 
that of all the other rays taken together. It was 
posible so to sift either the solar or the electric beam 
as to intercept its luminous rays, while allowing the 
non- luminous rays free transmission. This wus 
demonstrated experimentally. The beam was 
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made to pass through a solution of iodine in frent 
of the lamp, when the central bands of the 
spectrum werc first cut out, and, by transmission 
through auother solution, the whole spectrum was 
quenched. But tho substances which thus elimin- 
ated the Light allowed free passage to the rays of 
heat. To show this the beam was made to converge 
in the dusty particles of the theatro by means of 
a plauo-convex lens. The heat present at the focus 
was at once detected by the needle of the thermo- 

ile. The heat of the dark rays having been 
intensified by iueuns of conjugate mirrors, it was 
proved by various experiments that paper and 
wood could be kindled by it, non-refractory metals 
fused, and refractory ones, such as platinum, 
heated to whiteness. Platinum thus heated rivalled 
the brilliant magnesium light. It was proved in 
this way that non-luminous calorific rays might 
thus be transformed into luminous ones yielding all 
the colours of the spectrum. This passage from 
the non-luminous to the luminous condition by the 
intervention of a refractory body, is termod calores- 
cence. But the audience was reminded of the 
extension of the spectrum beyond the visible portion 
side of the violet also.“ These other invisible rays, 
when allowed to fall on certain substances—the 
disulphate of quinine, for instanco—rendered these 
substances luminous, and were thereby themselves 
rendered visible. This change is termed fluores- 
cence. Mauy beautiful experiments illustrative 
of this subject were performed. The phenomena 
of phosphorescence were next illustrated, meution 
being made of Balmaiu's luminous paint, and of 
more or less uusuccessful attempts to prevent 
colliery accidents by the introduction of phos- 
phorescent lamps, A phosphorescent butterfly was 

reatly admired. Passing to spectrum analysis, 
Dr. Tyndall remarked that metals and their com- 
pounds impart to flames peculiar colours, which are 
characteristic of these metals, as was exemplified in 
the instances of mercury, thallium, silver, sodium, 
chloride of lithium, and chloride of strontian, 
the identifying bands of which substances were 
showu upon the screcu. Hence, since wo had ac- 
quainted ourselvcs with the bands produced by all 
kuown metals, new bands in the spectrum were 
proof of the prescuce of new metals in the flame. 
t was thus that the founders of spectrum analysis 
—Bunsen and Kirchhoff—discovered rubidium and 
cresiuin, and that thallium, with the superb en 
band the nudience had just seen, was brought to 
light by Mr. Crookes. 

u the sixth and concluding lecture, Thollon's 
vivid spectrum was aguin thrown upon the screen, 
and the lecturer then proceeded to illustrate ex- 
perimentally the analogy between sound and 
colour. A square disc of brass was made to give 
forth notes whose pitch from the lowest to the 
highest was marked by the varying lengths of the 
lines caused by the vibrations of the sand strewn 
over the plute. These lines were termed nodal 
lines. The difference between a chorister boy's 
shri)l voice and the bass tones of a man was that 
the uodal lines left by the latter were longer. The 
air, which was the medium of conveying sound, 
might be compared with the luminiferous ether 

ervading all space, and in the spectrum the 
eluminous waves were found to lessen in length in 


waves of nir to that of the unseen waves of ether, 
his belief in the one being little, if at all, inferior to 
his belief in the other. Young proved that zd 
adding light to light darkness could be produced, 
just as by superinducing sound upon sound silence 
could result. Light thrown on water was accord- 
ingly quenched, as the lecturer showed by a 
beautiful experiment, when oil of turpentine was 
cast upon the surface. The explanation given was, 
that by the action technically styled interference, the 
light reflected from the upper surface deadened 
that reflected from the lower. Inridescence was 
illustrated by reproducing Newton’s famous soap- 
bubble experiment, and the same philosopher's 
beautiful ring. 


exhibited at the recent meeting; but I doubt if, 
great as the range was, any would have failed to 
thoroughly please on account of its tone being either 
tco warm or too cold, if otherwise harmonious. It 
was a point which I was particularly watching, and 
judging from the applause with which the various 
pictures wero greeted, tone had very little to do with 
it 


Colouring is ynquestionably a mistake. It is so 
nearly impossible for the minute details of a photo- 
graph to be auey coloured that the expense 
of really effective colouring puts it quite out of 
the reach of the ordinary tax-payer, and inferior 
colouring is out of the question with such an optical 
arrangement as we had, where every slip of the 
brush or impurity of the colour is prominently 
brought out asa blotch on which the eye will fix 
itself. I have always found— and last week's 
mecting was no exception—that good slides aro 

ladly welcomed, uncoloured. However, as there 
is a demand for coloured slides, Imust add one word 
of advice on the subject : let the slide be a good one, 
to begin with: no colouring will improve a bad one. 
If the colours are not transparent they are useless 
for lantern work ; and if they are transparent they 
will not obscure the shadows. If the slide be of 
a proper depth of tone before colouring — well, 
you may not spoil it. 


LANTERNS AND SLIDES.* 


T cannot be too widely known that the size of 

the glass on which the picture is taken is im- 
portant ; that if must be three and a quarter inches 
high, this being the standard adopted in all coun- 
tries. The length of the glass is of less moment. 
The French slides, for instance, are three and a 
quarter inches high and nearly four inches long; 
the Woodbury (and American) three and a quarter 
inches high and four and a quarter inches long: 
while the current English size is 31 * 31. The 
mount is of less importance, but it should invariably 
so mask the picture as to cut off all clear glass at 
the edges. Inattention to this materially affected 
the brillianey of several pictures shown the other 
evening, 

Unitormityin size and shape of the mask or mount 
is hardly to be expected. All subjects do not lonk 
equully well in a square mount. As a general rule, 
u syuare mask with the corners rounded (cushion- 
shaped), two and three-quarter inches either way, 
or u trifle wider, is the best where the subject will 
5 it. It is better that the four corners should 
be rounded rather than dome shaped, for the reason 
that the condenser, which is found most efficient 
und economical, is four inches in diameter. A 
little must be allowed for the mount or coll, and it 
will then be found that the utmost such a condenser 
will illuminate is the size I have mentioned. Any 
lantern with condensers of less diameter must be 
considered ns a toy. 

Slides of the highest excellence can be produced 
by a great many different processes. Two qualities 
only are absolutely essential—viz., purity of the 
whites and transparence of the shadows. Those 
who were fortunate enough to have shown slides 
that evening with which they were satisfied on the 
screen Will havea standard of reference by which 
to julge the quality of other subjects; but others 
who were not so fortunate may be glad to known 
how they can judge if a transparency will be 
effective on the screen. 

It is very simple and absolutely certain. The 
two essential qualtities, I have said, are purity of 
the whites aad trausparence of the shadows. The 
first can oniy be judged by laying the unmounted 
slide, face downwards, on a piece of white paper. 
Tue highest lights must then be pure white. If 
there be the slightest trace of fog, throw it away at 


MR. ESPIN’S DOUBLE STAR NEAR 


16 AURIGZ.* 


N the last edition of Webb’s ‘‘ Celestial Objects ” 
(page 238), a multiple star is noted near 16 
Aurigx (O £103), which was discovered by Mr. 
Espin. As no measures of the components were 
given, I looked it up with the 18}in. of the Dearborn 
Observatory in the early part of this year for the 
purpose of ascertaining the exact position, and 
making some measures. The . star was 
identified as D.M. (30°), 1005, Weisse V., 244, the 
magnitude in the first catalogue being 8-0, and in 
the second 8-9. This is 328. following 16 Aurige, 
aud 10“ north. The two principal stars were 
measured on two nights as follows :— 


P=119 D=13°96" 85 . . 9-0 1882 239 
8•6 14:09 8°35 ..9°0 24 

The double companion mentioned in Webb is 
about 78 distant from the principal star, in the 
direction of 1692. Both nights were too hazy to 
measure the fuint stars satisfactorily, but the dis- 
tance between them appeared to be about 5’, and 
the magnitudes 11°5 and 11°65 (Struve’s scale). 

In searching for this group, two new pairs were 
found in the immediate vicinity, which may be 
mentioned in this connection. These stars are Nos. 
836 and 887 of my last catalogue of new stare, now 
in the hands of the Royal nomical Society. 
The first, as a wide triple, is 2 687, but Struve 
failed to notice that one of the stars he measured 
was itself a close pair. The following are his 
measures, and my own for comparison, of the old 
stars, aud a single observation of the new pair :— 


£ AB 676° 1717 82. 90 1829-24 


) f n | ouce ; it is utterly useless as a lantern slide. Do B 68-5 17:51 8:5... 8°6 1882˙23 
‘passing from the red to the violet ray. The ether’s | not attempt for a moment to delude yourself with E AC 1535 48°73 9'2 182924 
movements were undulatory, though the waves, like | the idea that with the limelight a little filminess B 1532 48˙48 8-7 188222 
those of water in the chaotic foam of the Niagara 


will not matter. It is absolutely fatal to brilliancy 
with eta or the ordinary oil-burning 
lantern. en lying on the paper the most deli- |. : e . 
cate tones, which held up to the light would be oar aa X 687 is described by 
almost invisible, will be distinctly seen. If they 8 ; 

are thus seen they will be faithfully shown upon] The other 15 Pana 5 . e hese 
the screen; but any hard. white patches thus seen one just given, but t 51 elt "The followi 
upon the paper will be seen just the therefore perhaps more N ee ones 
same in the lantern, like some we saw the are the results of measures on two nights :— 

other evening, when sun- lit roads and trees looked AB 193.3“ 1:00" 9:0..10°5 1882:22 

as if they were powdcred with snow, and were by AO 3328 10°06 12 1882°24 


some actually imagined to be so. On the paper . : 101 simila 
very nearly all the half-tones should be clearly 1 7 J Ati 7 5 
visible not all the detail in the shadows; if so, the about 1 from the princi al star. This is the 
picture on the screen will be poor and weak. larder of ‘a small cluster of Saat roe 

The final examination of the slide must be done In ese pairs will be easily found from their rela- 
by transmitted light; and this is best done in the 118 na Sone en a follows = 
evening by one’s ordinary lamp. I find nothing P : a ` ; 
better than the opal globe of a Silber lamp. After O £103 öh. 10m. 37s. + 33° 14 
it has been alight for some time the eye has become Espin 6 10 49 +33 24 
accustomed to it—judgment far more easily effected 3 S86 5 14 24 +33 4l 
with a comparatively uniform light than by day- B 887 6 14 53 +33 18 

8S. W. Burnham. 


B CD 2469 0:90 8°5..10°0 1882˙22 


Falls, a view of which was thrown upon the screen, ikea E 805 y material change 
ere does not seem an teria 


might cross and recross in overy direction. New- 
ton's emission theory was first opposed by the 
celebrated astronomer Huyghens, and the no less 
famous mathematician Euler, and no scientist of 
any repute now upheld Newton’s conception of 
light as an infinite number of projectiles impinging 
upon the eye. When tested by the facts, that notion 
had utterly broken down ; whereas not one of the 
facts had been left unexplained by the undulatory 
theory. It accounted for all the Phenomena of re- 
flection; for all tho phenomena of refraction, 
single and double; for all the phenomena of 
diffraction ; for the colours of thick platesand thin, 
as woll as for the colours of all natural bodies. It 
accounted for all the phenomena of polarisation, as 
was shown ‘experimentally in the course of the 
lecture; for all those chromatic splendours ex- 
hibited by crystals in polarised light. Thousands 
of isolated facts might be ranged under each of 
these heads: the undulatory theory accounted for 
them all. It traced and illuminated paths through 
what would be otherwise tho most hopeless jungle 
of phenomena in which hnman thought could be 
entangled. This was why the foremost men of the 
age accepted the luminiferous ether, not as a vague 
dream, but as a rcal entity—a substance endowed 
with inertia, and capable, in accordance with the 
established laws of motion, of imparting its thrill to 
other substances. It was Dr. Thomas Young, 
Prot. Tyndall reminded his audience, his own 
predecessor in the chair of Natural Philosophy in 
the Roval Institution in the first year of the present 
century, who finally overthrew the emission 
theory. Young never saw with his eyes the waves 
of sound, but he had the force of imagination to 
picture them, and the intellect to investigate them. 
And he rose trom the investigation of the unseen 


light, which varies so much. e details in the 
shadows which were confused when lying on the 
white paper must now be clear visible against the 
opal globe. It should be a moderately vigorous 
picture, full of detail in the shadows. If the slide 
will stand these two tests it will give a perfect pic- 
ture on the screen with any lantern and any light. 
No greater mistake can be made than to suppose 
that a denser slide is required for lime light than for 
oil light. A good one is equally good with either. 

And now as to tone. This is toa great extent a 
matter of taste, and I venture to say, of com- 
paratively little moment. Experts were probably 
struck with the great variety of tones of the slides 


Chicago, Dec. 10, 1882. 


CUITING PEBER a A WET IRON 


CORRESPONDENT of the American Machine 

is’, Mr. G. E. Stauffer, of Stroudsburg, Pa., 
writes:—“ I am now building a very large pup: 
engine for the Chemical Pulp (O., of thisplace. The 
fly- bars are made of homogeneous steel 4in. wide and 
Lin. thick, each requiring a slot at both ends 2tin. 


* Ex‘racted from a paper by Mr. Georue Suro, in the 


*Readat a recent meeting of the Liverpool Astrono- 
British Jovraal of Photography. 


mical Society. 


— ͤ Lw.. f＋—ê 


Jax, 19, 1853. 


All this not new, but how 
of interest to at least some 
I drilled | pe 
out my 
emery wheel and put in its place a disc 12in. dia- 
meter, No. 14 sheet iron (scant 


made a table with a gauge to rest 
at back end 


the revolving disc 


slots at each end with wheel, cutting 
trifle over 4in. per mu- 


were compared, 
not of one, 


tion which observers have 
the disc phenomena observed. I wished to 
speed would have done quicker work, 
not speed it any hi her without making changes n 
my pulleys, 
very satisfactorily as it was.” 


—— 


and what 


SCIENTIFIC SOCIETIES. 


OMICAL SOCIETY. 

was held at the Society's 
the 
the 


and sour it better to 
80 distant, where the weather 
eneral conditions. 
about 


ROYAL ASTRON 
HE January meeting 
Rooms at Burlington House, on Friday, 

Vth inst., E. J. Stone, Esq., ident, in 


Presiden 
presen $ announced, the President 
r. Peters had sent a series of 
stars down tothe l4th and 
these 


unds 


seclusion which is absolutely nece 
tions. e 
I think that, during the 
whick commenced 
tion of the Sun was as 
my life. There was but one 

that was worthy of note, an 
marked that it 


and had now ever 
some 
which had been 
with 
hic camera, mounted equa- 
clockwork. The photo- 
hs show a large number of small stars in the 
region of the a grcat deal of 
detail in the structure of the The President 
invited Mr. Hind to express his opinion with reg 
to Dr. Peters’ charts. 
Mr. Hind said: The work of Dr. Peters in pre- 
poe these twenty charts must have been a very 
ong and arduous one. I have myself done a little 
work of the kind when I was searching for minor 
planets ; charts so as to include 
stars o I have some idea, 
however, have been, when 
the lith mag- 


7 


knife; and the line 
observers, 
began to show itself ; 
not continuous all round the planet. 
only seen at certain 


and 


as charts of this kind noon Ee damaged 

if gratutuitously circulated, 

into the hands of those who happe 
on the same kind of work, and b 

they will become v 

that, if Dr. Peters is going to 

will give us the opportunity o 

ue as we like. 

„ Glaisher: We have a number of small 
papers on observations of the Transit of Venus, 
made by the Rev. S. J. Johnson at Marseilles, | an 
Mr. F. Brodie at Fernhill, in the Isle of Wight, 
Padra Denza of Moncaliere Mr. Gill at the Cape 
of Good Hope, Mr. J. R. Walker at Antigua, and 
Mr. Horner at Ba 

The President said: 
will all be published ; 


be | planet was narrow and sh 


period of five seconds, 
ind, as to 


of seeing amon 
distin guished o 
Newcomb, who has recently 
Cape of Good Hope, where he 
the Transit of Venus. It is probable that he will 
be able to gard 
to it. l 
Prof. Newcomb said: Mr. President, the rule 
our own Government and ours on the 
the different expeditions, prohibits 
their observations in advance, 
so that I cannot make any formal communication 
At the 
it may be interesting to tho Society to 
as we are allowed 


the solar pa ; 

Mr. Knobel read a 9 8 
% Observations of the ransit of Venus, 
at the ER Observatory.” 
accompanied by a drawin showing the 
i patch of increase 
and a minute stellar poiut in t 
light, which shone with grea 
Prof. Newcomb said that 
ing very accurately represented what 


seen. 

the Solar parallax. Mr. Horner, 
differ greatly from those Bath, said that 
f | what he had secu. 


that I am not amongst tinse who lay great 


other much more accurate 
the parallax, such as mea- 
hich I have been 


think that there are 
means of determining 


suring the velocity of light, on W 

engaged for the last three years. Accordingly, | of, perhaps, an eighth of a radius 
about a year and a half ago, when the question | limb. 

was raised whether expeditions should be sent out | Mr. Knobel read a paper by 


observations of the great comet (b) 
witha din. telescope at Dalstone. 


to observe this Transit, o inion, 
that while we ought to make preparations tor the 
observation of the transit within our own coutry 


? 


the opinions 
t was found 
nor of two, 
in favour of 


of the very great diversity of descri 


favourable circumstances, what the 
henomena were 
ate of 
December ; but, 


45 miles to the 
where I found an 


could have that 
for observa- 
the Transit the sky was 


somewhat clouded ; but tho weather improved, and 
of the Transit, 
clock, the defini- | & 


line of light that surrounded the dark hemisphere 
sun 


a piece of the sun had been s ly cut out with n 
AP e described 

and which I had looked for 
but it was 
On the cov- 
points. As the 
found that the linc 


and after that I did not notice 
like a shade or ligament joining the 


b 
sure we have listened with 


will give us a very reliable method of determining 


b on one 
he midst of the patch 
t brilliancy. 
Prof. Langley’s draw- 


inwards over the body of the planet to a distance 


Mr. Hopkins, on 


He described 
the tail of the comet ag broader towards its ex- 
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tremity and fainter on its northern than on its 
southern edge. 
Pro 


C. Adams was called upon to read a note 
observation of Saturn’s Riog. 
usophical 
bser- 
„Ball, at Mainhead, 
5. In a few copies 
ig illustrated by 
a in boundary 
of the ring, instead of 

two blunt notches or indentations at 
ties of its minor axis. 
far the arger number 
asse 

Saturn’s Ring could have exhibi 


and if the above tor 
Wm. Ball saw, it shows he 
or that he 

ts. 


careless observer, 
i On the other hand, we 


inaccurate instrumen 
have a remarkable proof that he was 2 careful and 


| assiduous observer. Huygens, mm 
works, repeatedly ap to Ball's observations in 
England in confirmation of his own, and it is clear 
that Huygens’ in his ion drawings made 
by Ball, which re ted the various appear- 
auces of the planet from 1656 to 1659, and that he 
had carefully compared them with those he 
himself taken. Having mentioned the dark band 
he had observed on i of Saturn 
at the time ‘when the remainder of the 
was invisible, he quotes a letter from 
in which reference is made 
g been observed by Ball. This was 
of Huygens’s book. Huy- 
ens notes the fact, and says that he himself did 


. 


other than it 


f he did he might be corrected by the 
competent 


to the 


South 


secure 2 
might be 


ef which 


seen it in 
Was, 
| | English observer. This judgment by 80 
an authority as Huygens leave 

merit of Ball's o In order to see 
whether any other be thrown on the 
subject, I have recently rtunity of 
consulting the manuscripta in the Royal Society, 
and I find a letter in d, 
dated the l4th of April, 1666, in which he mentions 
that the observations were made 

scope i and with an eyepiece 
of two lenses, i 
scope of 12ft. 
script to the letter, 
and-ink sketch of Sa 
1666, and he mentions that 
was presented by 
the external bound 
regular oval, without 
larities, aud no allusion 


for some 


. 


r in 
is not to be found 


in the archives, 
representing th 


paper cutting, I suppose, 
having been fol 
minor axis, and then in the 


took the paper 
was found that gure 

engraving Was cancelled, and that accounts 
a few o 
engraving. 
represented 


was erroneous the 
for only 
e 
The other 
ina few of 


Ball’s drawing took 
I find no evidence that Ball. 
ygens, had noticed any indica- 
and the credit he 
to have arisen 


from a mistake. 
— — ͤ 


Endowments at the French Academy.— 
Each member cf the Institut receives an official 
: the Institut has 228 
line of ight 
side, 


not a few 
The members of the Académie Fran- 


t for attendance or jeton de 
ir salary to 5, 000fr. 


he himself 


raises their 
arged 


hose who 
literature get 2, 400 fr.; four 
mission of medals get 800fr. each; 
allotted for a dictionary of fine arts.— The Academy. 


THERE are now 828 miles of water-mains for the 
supply of London, which are constantly charped. 
Of these the New River Company has 214 miles ; 
Lambeth, 1364; Southwark and Vauxhall, 117: 
West Middlesex, 86}; Kent, 85; East London, 85; 
Chelsea, 67; and Grand Junction, 37} miles. 


- 


1882, made 


t 
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VE complete observations of Barnard's 

comet (c 1882) have been secured by Mr. 

Gill at tho Cape between Nov. 11 and 30, so that 

a number of places taken during about twenty 

days after perthelion will be available for calcu- 
lations. 


The Sidereal Messenger for this month contains 
a number of reports from observers of the Transit 
of Venus in different parts of the United States. 
Prof. Frisby, using the 26in. equatorial of the 
Washington Observatory, failed to see any black 
drop or irregularity whatever—only true geome- 
trical contact. Prof. H. L. Smith, of Hobart Col- 
lege, New York State, reports the black drop scen 
distinctly at third contact; but contacts three 
and four were observed through flying clouds. 
Mr. Burnham and Prof. Hough at Dearborn 
observatory report no black drop, but the atmo- 
sphere of Venus caused a haziness at the point of 
contact. 
the black drop at end of third contact. Prof. 
E. C. Pickering, of Harvard, makes no mention 
of the black drop, but says that spectroscopic ob- 
servation showed no peculiarityin the spectrum of 
Venus. Prof. C. A. Young, observing at Prince- 
ton with the 23in. equatorial, says the planct’s 
atmosphcre was conspicuous as a delicate halo 
around its disc between the first and second con- 
tacts, and spectroscopic observations showed un- 
mistakably the presence of water-vapour in the 
planet’s atmosphere. 


Prof. Huxley has been appointed Rede 
Lecturer nt Cambridge during the present year. 


The thirty-sixth annual general meeting of the 
Institution of Mechanical Engineers will beheldon 
Thursday and Friday next, at 25, Great George- 
street, Westminster. The following papers will 
be read and discussed : ‘* Report on tho Hardening 
of Steel,“ by Prof. F. A. Abel, F. R. S.; On 
tho Molecular Rigidity of Tempered Steel,“ by 
Prof. D. E. Hughes, F. R. S.; On the Working 
of Blast Furnaces, with special reference to 
the Analysis of the Escaping Gases,” by Mr. 
Charles Cochrane, Vice-President; On the St. 
Gothard Tunnel,” by Herr. E. Wendelstein ; 


and ‘‘On the Strength of Shafting when ex- 
poaa both to Torsion and End ust,” by 
rof. A. G. Greenhill. 


Under the auspices of the Society for the Ex- 
tonsion of University Teaching, a course of ten 
lectures on electricity will be given by Mr. T- 
W. Waghorn, R.N., in St. Jude’s Schoolroom, 
Whitechapel, on Tuesday evenings, at 8.15. 
The first lecture, which was free, was given last 
Tuesday; the others, to which a nominal fee 
admits, will be followed by a class, in which the 
lecturer will anawer questions and explain any 
difficulties hisaudience may experience. Thehon. 
secs. are Mr. F. Rogers, 62, Nicholas-street, 
Mile End, E., and Mr. A. Milner, 54, Claver- 
ton-atreet, S.W. The lectures will be freely 


illustrated, and will be made intelligible to 
beginners. 
Mr. W. T. Bashford, hon. sec. of the 


Edinburgh Photographic Society, sends us a 
photograph taken by Mr. Frank Moffat by moon- 
light, the illumination so weak that lamps had to 
be placed in the windows in order to focus the 
image. The photograph shows a house and 
trees vory distinctly, and the line of demarcation 
between a lawn and a raised bank—both grass— 
is clearly distinguishable. A paper read before 
the above-named Society gives details of the 
process. It will shortly be published. 


The Vienna Electrical Exhibition, postponed 
last year on account of the Munich Exhibition, 
is to be held during August, September, and 
October next. No prizes will be awarded, but a 
commission will be appointed to test the machines 
and appliances in co-operation with the ex- 
hibitors. All applications must be in the hands 
of the managing committee, Vienna, I., Wallfisch- 
gasre 9, on or before the lst of March next, and 
all exhibits must be in place and fixed by the 
15th of July. 

The following gentlemen have promised to 
deliver popular lectures with lantern illustrations 
at the Royal Victoria Coffee Hall on Friday 
evenings at 9 o'clock. Jan. 19th, Wm. Lant 
Carpenter, Esq., B.A., F.C.S., on “ The Tele- 
phone, and How to Talk to a Man 100 miles 
Away.“ Jan. 26th, C. A. V. Conybeare, Esq., 
“On Pompeii.” Feb. 2nd, a Magic-Lantern 
Entertainment (instead of a lecture) entitled 


neither gases nor liquids, and would 
injurious effect on the public health. The body, 


Capt. Sampson, at Washington, saw. 


„Here, There, and Everywhore,” will be given 
by Major George Verney. Feb. 9th, E. B. 
Knobel, can (sec. R. A. S.), The Sun and his 
Family, with a Glance at other Suns.“ 


While cremation is certainly the most direct 


and effectual way of remedying the insalubrity 


of cemeteries, there is, naturally, a strong 
body of scntiment against it. In view of this, 
Dr. Alex. Mayer proposes in Le Genie Civil, a 


mode of burial which offers various advantages. 


For wooden coffins he would substitute glass 
ones; the glassthick and opaque, and hermetically 
closed with a silicated mastic as inalterable as 
the glass. So inclosed, bodies would give out 
ave no 


moreover, might be preserved indefinitely from 
decomposition, by substitution of an antiputrid 
gaseous atmosphere, under suitable pressure, for 


the air contained in the coffin. For this purpose, 
two tubulures would be added, one for entrance 
of the gas, the other for exit of the air. 


If car- 
bonic acid were used, the difference of density of 


that gas and air would render the operation ve 


easy. This mode of preservation, it is claimed, 
would present all the advantages of embalming, 
without mutilation or great expense. Glass coffins 


would allow of deferring burial, as is sometimes 


desirable; in the case of death during a voyage, 
the Lody need not be consigned to tho sea, but 
kept till arrival. 

That measles is a disease of parasitic nature, 
has been held by Herr Tschamer, who found a 
small organism in the urine of persons havi 
scarlatina, and the same in cases of measles an 
diphtheria. M. Le Bel, however, has lately 
found a vibrion peculiar to measles; it isa 
short, slightly curved rod, highly refringent, and 
very slow in movement. Its spores are held in a 
pouch of dead protoplasm, which gradually dis- 
appears. Usually, these vibrions appcar in the 
urine and during a few days at first; they dis- 
appear when the fever comes. In one caso 
another occurrence of spores was observed on 
the thirty-fifth day in an adult, and the vibrion 
persisted. To have an idea of the intensity of 
the disease, it is well to examine the urine imme- 
diately after emission. Again, vibrions were 
found in the skin at the time of desquamation 
(scaling). M. Le Bel cultivated the organism in 
a mixture of urine and bouillon, and injected some 
of the liquid into a guinea-pig. The animal was 
not inconvenienced; but on the tenth day thin 
vibrions were noticed in its urine ; they disap- 
peared on the twelfth. 88 

The sewing- machine industry shows rapid 
growth. There are in Germany 62 manufac- 
tories, with a total capital of 25 million marks 
(say, £1,750,000). n 1880, they produced 
416,417 machines, representing a value of 
26 to 30 million marks; and in 1881, this 
production was increased 30 to 40 per cent. More 
than half is exported to Russia, Austria, Italy, 
England, Spain, France, South America, Africa, 
Australia, and, spite of 45 per cent. duty, even 
North America. The Stettin manufactory, in 
1881, doubled its production, and had to employ 
more operatives and add to its material. 


Brazil has just adopted a new patent law. In- 
ventions relating to food, drugs, and chemical 
products are submitted to previous testing opera- 
tions. Any inventions adverse to morals, public 
safety, or health are excluded from protection by 
patents. Inventions are considered new whic 
have not been publicly used at home or abroad 
nor described in a public print. For inventions 
patented abroad, a period of seven months is 
allowed, reckoned from tho time of notification, 
during which the thing may be publicly worked 
out or described without the right to patent being 
lost. The duration of a patent is 15 years; if 
there is a foreign patent for the invention, the 
Brazilian patent is limited in its duration by that 
of the foreign one. For a patent an annual tax 
must be paid, about £2 the firet year, and £1 for 
each successive year. For improvements addi- 
tional payments may be acquired, for which a 
single payment of £2 is made, and which stand 
or fall with the main patent. A patented inven- 
tion must be worked out within the first three 
years, and must then never remain a year un- 
applied. Patent infringoments are punished b 
fine, to the amount of about £5,000, besides 
damages. Patents arc untransferable. Foreigners 
have the same rights as Brazilians, but must 
appoint a representative living in the country. 


In a lecture on school-hygiene, delivered 


recently, Prof. Cohn, of Breslau, made the 
temaak chat in tbe use of the ordinary slate, a 
child who would see ordinary ink writing quite 
distinctly at a distance of 12in., must approxi- 
mate his oe to Sin. from the slate to obtain the 
game distinctness. He considers that slates 
should bo banished from schools, and he recom- 
mended dull, white tablets of artificial stone, 
supplied by Priebatsch, in Breslau, which are 
written on with a special kind of pencil. 

To facilitate carriage of goods on rivers and 
railways, Herr Greve, of Biebrich, has recently 
designed a goods-waggon, which, in general, 
differs from an ordinary one merely in water- 
tight closure of axle boxes, and an altered form 
of the body. This waggon can be placed on 
wheels and used as a railway waggon, or it 
can be used as a boat in water, without trans- 
ference of its charge. In the latter case, a large 
number. of these pontoons may be copi 
together by their longitudinal sides, and a bow 
pieco and stern picce of special form added, the 
motor being placed on the stern picce. Thus a 
goods train may with ease bo transformed into a 
jointed vessel, which, even though of consider- 
able length, provided the conplings arc elastic, 
will readily go round curves. The arrangement 
is described in Dingler’s Polytechnisches Journal. 


An interesting series of experiments in the 
testing and driving of piles was recently made, 
in the course of somo recent constructions at 
Buda-Pesth. Tho ugent used was dynamite. A 
plate of wrought iron-was placed on the top of 
the pile; it had two diametral holes to receive 
lateral bars, and in the middle of the upper sur- 
face was placed a charge of dynamite in parch- 
ment paper. After connecting tho fuse and 
electrodes, the charge was covered with clay. 
Lieut.-Col. Prodazovic, who made the experi- 
ments, estimates that, on an average, a dynamite 
charge of 500 grammes is equivalent to five 
strokes of a “monkey” of 760 kilogrammes 
weight, falling three metres. The iron plates 
bore, on an average, 20 to 24 shocks. The cost 
of testing is given as about 7s. a pile. The ad- 
vantage of the use of dynamite increases with 
the number of piles te be tested, and_with the 
charge they are capable of bearing. The con- 
ditions are not favourable where the pile emerges 
much above the ground, and therefore vibrates 
greatly. In his paper to an Austrian Society, 
the author shows how, from the test so made, one 
may deduce the load which the pile is capable of 
supporting. 

In a recent number of Carl's Repertorium, Herr 
Obach describes a device of his for showing toan 
audience the different resistances of wires to 
passage of a current. A wire composed of four 
equal lengths of different metals, is stretched be- 
tween two adjustable standards. On each of its 
soveral sections is hung a glass bead by means of 
a short cross bar of cusily-melted material (a 
mixture of beeswax and Vanetian turpentine), 
which supports the terminal hooks of a forked 

iece of wire attached to the bead. Below the 

eads are four bells of different pitch, on which 
the beads fall, when the corresponding sections 
of the supporting wire, heated by the current, 
cause the cross-bars to melt and give way. A 
background is provided for the glowing wires. 
The experiments may be varied in several ways 
as the author describes, e.g., the influence of 
thickness of the wire, as well as of its nature, 
being illustratod, &c. 


An ingenious aydrophoumiar clock has been 
recently invented by M. Bourdon. It is de- 
scribed, with figures, in Annales Industrielles, 
24 Dec. The motor recalls to some extent that 
of tho ancient clepsydra, and the intermedia 
between that organ und the clockwork proper is 
the circular-flattened tube, which M. Bourdon 
has utilised for his gauge, and in other ways. 
The motive agent is cssentially atmospheric 
pressure, acting by virtue of a certain degree of 
vacuum produced by moans of tho laboratory 
trompe (of improved form). For details, we 
must refer to the source indicated. 


Ar the November meeting of the trustees of the 
East River Bridge it was reported that the total 
cost of the bridge up to the present time is 


Y | £2,809,136. 


THE engineer constructing the Washington monu- 
ment reports that it reaches a height of 340ft., 
90ft. having been added this year. He expects 
that it will be finished in 1834, the total height 
being 550ft. 


Jan. 19, 1883. 
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LETTERS TO THE EDITOR. 


— . — 


e do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully reqnests that all 
communications should be drawn up as efly as possible, } 

All communications should be addressed to the EDITOR of 
15 5 MECHANIC, 31, Tavistoc street, Covernt-garden, 


All Cheques and Post-ofice Orders to be made payable to 
J. Passxogg Epwaxvs. 

, In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“T would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For auch a person may 
have some particular knowledge and experience of the 
nature of such u person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep n clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence greut inconveniences derive their original.“ 
—BMontaigne’s Bssays, 

— . — 


SCÍENTIFIC WORK WITHOUT STATE 
AID—APPARATUS FOR ILLUSTRAT- 
ING THE PRECESSION OF THE 
EQUINOXES— SOLAR EYEPIECES— 
ADJUSTING AN EQUATOREAL WITH- 
OUT CIRCLES—THE NEW COUNCIL 
LIST OF THE ROYAL ASTRONOMICAL 
SOCIETY—HUYGHENIAN EYEPIECE 
—THE CHRONODEIK — PRECESSION 
AND THE LUNAR ORBIT — THE 
O'GYALLA OBSERVATIONS — THE 
GREAT COMET. 


[20953.]—Yet another illustration lies before me 
of the splendid scientific work which is being 
achieved on the other side of the Atlantic, by the 
aid of that wise munificence thut has already pro- 
duced such valuuble and euduring results in 
America. It is the first volume, published by the 
Washburn Observatory of the University of Wis- 
consin. Built and equipped at his sole char 
and cost, by the late Governor Washburn, the 
structure was commenced, and instruments ordered 
au 1878. In the autumn of that year, Professor 
Watson was appointed Professor of Astronomy in 
the University and Director of the Observatory ; 
entering upon his duties forthwith. He coutinued 
to occupy himself in the completion aud arrange- 
ment of the main building, to which additions were 
made on his recommendation, and at the time of 
his premature death, iu 1880, was occupied in 
8 a solar observatory, as well as a small one 
for students: both at his own expense. When Isay 
that he is succeeded by Professor E. S. Holden, I 
necd scarcely add that no fear need be entertained 
that any deterioration in either the quantity or 
quality of the work bequeathed to his successor will 
be iuvolved by Mr. Watson’s lamented decease. 
Associated with Professor Holden as astrono- 
mers are the world - renowned double - star 
observers, Mr. S. W. Burnham and Mr. 
G. C. Comstock. Of the mere building 
itself I need not speak here. All interested in its 
structural details and the ingenious mechanical 
devices in connection with the dome, observiug-seat, 
&c., will find them in the book itself, which should 
(I imagine) be procurable in Loudon through 
Trübners, or other American booksellers. It may 
suffice to say, with reference to the instruments, 
that they comprise a 15˙6in. equatoreal, having a 
focal length of 20ft. 3in., by Alvan Clark and Sons. 
It is fitted with all the usual appliances. The in- 
genious form of micrometer attached to it was 
described in these columns (Vol. XXXIV., p. 39), 
by Mr. Burnham himself, who was its designer, at 
the tune of its coustruction. The meridianu circle, 
by Repsolds, of Hamburg, has an object-glass 
(of Alvan Clark’s work) 4-Sin. in aperture. The 
circles are 22in. in diameter. The clocks and 
chronograph demand no special notice. In the 
students’ observatory (to which I have previously 
referred as having beeu built by Professor Watson 
at his own private cost), is an Siu. equatoreal, and 
a din, combined transit and zenith instru- 
ment, which seem to leave nothing to be 
desired for simplicity and efficiency. The Solar 
Observatory—or rather the building for it—com- 
menced by Professor Watson, has been completed ; 
but has, at all eveuts for the present, been turned 
auto quarters for one of the assistants. In conclu- 
siou, I may glance at the work which has been 
accomplished during the brief period in which the 
Observatory has bei n in working order. Imprimis, 
an original Catalogue of 195 sturs has been formed. 
In the uext place, 110 less than 27 new nebula have 
been discovered during a series of zoue observations, 
11 from April 23 to September 30, 1881. 
Then follow two successive lists of double stars, 
discovered and measured at the Wushburn Obser- 
vatory between the dates just specified. The 60 stars 
camprised in List I. were mostly detected by the 


director himself; the 88 stars which form List IT. 
were found by Mr. Burnham, who measured every 
object in both lists. In addition to this, we have 
a Catalogue of 150 double stars selected by Mr. 
Burnham for special measurement from those 
previously known. This again is followed by Obser- 
vations of 84 red stars, and a list of 27 new red stars 
discovered during the zone observations. Then we 
have observations and fac-similes of drawings of 
the Great Comet of 1881, details of the appearance 
of a bright meteor, of six apparitions of the 
aurora, and the observations by Messrs. Holden and 
Burnham of the Transit of Mercury on Nov. 7, 
1881. The usual meteorological observations for 
the year complete the volume. 

Two months ago I invited attention in these 
columns (letter 2U724, p. 249) to a very ingenious 
little star-finder, or popular equatoreal, devised 
by M. Ad. de Bot, F. R. A. S. of Antwerp, for the 
purpose of enabling the beginner to identify an 
given object inthe sky. As will be remembered, 
it consisted mainly of the frame and meridian of 
an old or disused globe; the mode of employing 
this primitive foundation having been de- 
scribed and illustrated subsequently in an 
editorial article on p. 266. From the current 
number af Ciel et Terre, it would seem that the 
indefatigable Belgian astronomer has by no means 
exhausted the educational uses of a globe-frame, 
inasmuch as he has now produced, as a super- 
structure on it, a piece of apparatus quite as simple 
as the one he previously devised ; the object of his 
new arrangement, however, being to explain in a 
very popular and intelligible manner the Precession 
of the Equinoxes. In it a vertical axis is fastened 
by a screw, in the middle of the circular wooden 
horizon, and at right angles to it: the horizon now 
representing the plane of the Ecliptic, and the 
extremities of the axis, of course, its poles. Cutting 
this at an angle of about 23°, is another axis repre- 
senting that of the Earth. The place where the 
two axes intersect is in the plane of the Ecliptic. 
Finally, this second axis carries a disc at right 
augies to it, to represent the plane of the Earth's 
Equator. A moment’s consideration will show that 
this plane must form a constant angle of 237 with 
that of the wooden horizon. If now the smaller 
axis be moved round the vertical one in the direc- 
tion in which the hands of a watch travel, it will be 
seen that the opposite points at which the plane of 
the equatorial disc cuts the plane of the horizon (our 
ecliptic) must travel round too. But these points 
are those in which the Sun appears to be on the 
Equator; in other words, the Equinoxes; and 
hence, asthe Sun seems to travel through the sky 
from right to left, the Equinox will advance to meet 
him, as it were, before he gets to his old place in 
the Ecliptic—which is only another way of saying 
that the Sun completes his Equinoctial Year before 
he has quite described 360° on the Ecliptic. Evi- 
dently, as the disc travels round at this constant 
angle, the terrestrial axis (say, the northern half of 
it) must sweep out a cone in the sky round the 

ertical or Ecliptic axis; and as the star imme- 
diately over the Earth’s North Pole must quite 
evidently be our Pole Star, it is obvious that in the 
course of ages the present Pole Star must cease to 
deserve that name, and that another will reign in 
its stead. Another obvious effect of this conical 
motion of the Eurth's axis is, that occupying, as it 
does, 25,695 years to perform a complete revolution 
round the pole of the Kcliptic, while now the Earth’s 
axis poiuts towards Polaris, and the Sun is in the 
Constellution Sagittarius at the date of our Northern 
Winter Solstice—12,847 years hence—our North 
Pole will point near Vega, and our Winter will 
begin when the Sun is in Gemini. Anyone who 
wishes to construct M. de Boe’s remarkably simple 
piece of apparatus for himself, should get the 
number of Ciel ct Terre for January list. It only 
costs half a franc, and a sous for postage. I may 
add that a cognate, but more elaborate, contrivance 
for exhibitiug the phenomena of precession, by the 
late Mr. T. W. Burr, F. R. A. S., will be found de- 
scribed and illustrated on p. 164 of Vol. XV. of the 
R. A. 8 Monthly Notices. 

If W. Ge T.” (query 49103, p. 416), chooses to 
go to the expense of a 5 eyepiece for 
Solar Observation, he will, undoubtedly find it 
superior to one of Dawes’s form for general use. 
Dawes’s eyepiece is simply a Ramsden one, with a 
very small hole in a phragm placed in the 
common focus of it and the object-glass; the 
diaphragm being, asit were, insulated by being sur- 
rounded with ivory, or other bad conductor of heat. 
The effect of this is that we see a very small portion 
of the Sun’s surface at one time. In fact, as the 
diaphragm is perforated with holes of various sizes, 
we may, in this way, isolate a spot from the photo- 

here, and study its structure undisturbed by the 
g of its surroundings. But, under any circum- 
stances, we caunot dispense with a dark glass of 
some colour; and this, of course, precludes us 
from ever seeing the Sun of its real tint. The 

larising eyepiece isa very elaborate affair. In 
firz's form the light from the object- 
glas falls first upon a prism set at the 

k rising angle: something like 0°94 of the 

ight goes through this prism altogether; the 


* 


remainder being roflected from its face, and polar- 
ised by such reflection. It then impinges on a 
second prism, and here a great further loss of light 
occurs. From this second prism it suffers two more 
reflections, as it falls in succession upon two black 
glass mirrors, and by turning these round an axis 
parallel to that of the telescope, the light may be 
extinguished entirely, in the manner so familiar to 
every who has ever used a common polari- 
scope. Of course, by turning it round less, more 
light is permitted to pass, so that the observer can 
regulate to the utmost nicety the intensity of the 
illumination. Evidently, in this form of eyepiece, 
no dark eye-shade is needed, and everything is 
seen of its real and proper colour. Where cost is 
not a consideration, the polarising solar eyepiece is 
very much the better form for use. 

In letter 20894 (p. 405) I stated, in reply to 
„E. R.“ (query 48991, p. 368), that I did not know 
how to adjust an equatoreal unprovided with 
circles. By one of those curious coincidences which 
occasionally occur, some few hours after penning 
P two above, I received (through our 

itor) a letter from M. de Boc, in which that 
gentleman is good enough to p out a method by 
which an equatoreal may adjusted without 
circles ; at all eveuts, without any attached circles. 
Whether this method is of suffiment simplicity to 
meet the wants of my original querist, I do not 
know ; but I will reproduce it as literally as I can 
for his benefit, from the communication with which 
I havo been favoured. The requisites, according 
to M. de Boé, are a clinometer (at least this is what 
I presume is meant by un niveau de pente,’’) and 
the correct local time at the observer's station. 
In the first place, says the writer, the level 
enables us to render the declination axis horizontal, 
and to give the polar axis the desired inclination. 
Having the time, and waiting for the transit of a 
(known) star, we get the instrument into the 
meridian. We now proceed to direct the instru- 
ment upon a given star by its co-ordinates. 
This may be done in the following manner: 
The telescope being now in the meridian, by the 
aid of the level we give it an inclination equal to 
the declination of the star sought: and we so fix it 
that it cannot turn about the declination axis. It 
only remains to resolve a spherical triuugle when 
we know lst, the distance from our zeuith to the 
pole; 2nd, the Star’s polar distance; 3rd, its hour 
angle: from which we can deduce the Star’s 
zenith distance. We need, then, only so set the 
clinometer that it indicates an inclination correspond- 
ing to this zenith distance; and placing it thus on 
the telescope tube, or on the fiuder if that is not 
cylindrical, turn the instrument about the polar 
axis until the bubble of the level shows that the 
telescope has attained the elevation indicated b 
calculation, and the Star will be in the field.” 
„This is not,” its ingenious deviser goes on to say, 
t very expeditious, but oe caw use an equatorval 
without circles.“ E. B.” will note that, in addi- 
tion to a clinometer aud good time-keeper being 
requisite, M. de Boe’s method presupposes a fami- 
liarity with spherical trigonometry. 

To those eho have either pooh-pooh’d, or point- 
blank denied, my reiterated assertious that a 
persevering and systematic attempt has, for some 
on past, been made to pack the Council of the 
toyal Astronomical Society with supporters of the 
‘* Endowment of Research ” party, I would com- 
mend a study of the new House List, recom- 
mending names for the February election of 
Officers and Council. From it disappear the 
names of four well-known opponents of Endow- 
ment: men whom one would hardly have thought 
that those who are responsible for the List would 
have dared to attack—viz., Sir George Airy, The 
Earl of Crawford, Mr. Marth, and . Neison. 
Now, I have made inquiry, and cannot find that 
any one of them has either, formally, or informally 
retired from the Council; though I learn that Lor 
Crawford did write resigning the office of Foreign 
Secretary. And now, ahon do we find set up by 
a certain majority in the Council in the place of 
such men as those whose names I have mentioned ? 
Imprimis comes Cuptain Abney, a South Kensing- 
ton pluralist, and a member of the Solar Physics 
Committee, who is bound to forward South Ken- 
sington schemes and interests. Next we have Dr. 
de la Rue, a well-known supporter of the Solar 
Physical Observatory,” and, thirdly, Professor 
Pritchard, who though e at one time denounced 
that proposed Observatory scheme as a gigantic 
job,“ is now known to entertain much more friendly 
views towards the promoters of it. Comment on 
this is needless ; but I cannot abstain from sayin 
that if the Fellows of the Royal Astronomica 
Society are content blindly to vote such a list as 
that on which I am commenting, public spirit is at 
a lower ebb among them than I am willing, even 
gaat at 5 y 439) h ” 

“ Dorky’ uery 49126, p. 4: as pretty 
diaou Ge fo the bee „dealer“ for the 
materials for his Huyghenian eyepiece. Your 
correspondent is quite right as to the relative foci 
of the tield-lens and eye-lens, which should, more- 
over, be placed at half the sum of their focal lengths 
apart. The idea of two lenses of lin. tocus giving 
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wer of 80 on a 30in. object-glass is ridiculous. | give the transit immersion, which would be about 


hat Dorky really requires is two lenses of the 
respective focal lengths of jin. and jin.: the 
former for a field-glass, the latter for his eye-glass. 
Placed zin. apart, these will form a Huyghenian 
eyepiece, which will give him a power of 80 with 
his 30in. objective. 

The chronodeik (query 49137, p. 439) is made for 
sile in the United States, but, so far as I know, is 
not procurable in this country. The address given 
at the time im the Science Observer was Box 2,725, 
Boston, Massachusetts,” and the price was stated 
to be 16 dollars. 

„W. A. H.” (query 49155, p. 440) asks a ques- 
tion—or a series of questions—to which it is ex- 


tremely difficult to give replies in a popular form. 
I may, though, say that nutation does not affect 
the motion of the Moon in its orbit. In the next 


place, the apex of the double cone described in 
virtue of the Eurth’s precessional movement coin- 
cides with her centre of gravity, and not with that 
of the Earth and Moon. Lastly, the inclination of 
the lunar orbit is not in any way sensibly afiected 
by the position of the Earth’s axis due to pre- 
ceasion. 

I am afraid that “J.H.L.” (query 49159, p. 
440), will not be able to purchase the volumes 


issued from the Hart heat Observatory, as I have | inst 


some idea that Dr. Von Konkoly only distributes 
them privately. Possibly, a line to Mr. Wm. 
Wesley, the bookseller, of 28, Essex-streot, Strand, 
Loudon, would meet with a response, intimating, 
whether or not, these volumes can be bought. 

I may tell C. A. B.” (query 49170, p. 440) that 
when the Great Comet was first seen at the Cape, 
ou September 8, it was at some degrees distance 
from the sun, and was much more than 90“, 
reckoned on its own orbit, from its perihelion posi- 
tion. Its motion was so rapid at perihelion that 
it passed through 180° of its orbit in less than a day. 
Because the comet is in opposition it does not fol- 
low that it will be“ in the direction of its major 
axis.“ It comes into opposition because the carth 
has moved in its orbit so us to be between the sun 
and the comet. It will not come into aphelion 
uutil half its period has elapsed, which is, according 
to Mr. Chandler, for another 1500 years. 

“ Draco” (query 49193, p. 441), will find that 
McLean’s star spectroscope will give him very 
beautiful spectra of such stars as Sirius, Capella, 
a Orionis, a Herculis, &c., upon a 3in. telescope. 
No smaller aperture can be usefully employed. 

A Fellow of the Royal Astronomical Society. 


ECLIPSES OF SUN BY JUPITER’S 
SATELLITES. 


{20954.]—In a recent lecture nt Victoria Uni- 
versity, chester, Prof. Schuster drew attention 
to the triple eclipses of the Sun from a station on 
Jupiter, that is to say, the satellite’s shudow first 
overtakes and passes the station, but as the equa- 
toreal rotation of Jupiter excceds the motion of the 
shadow, as the station approaches the Meridiun 
(that is a vertical plane passing through the Sun’s 
and Jupiter’s centres) and ihe motions become 
parallel or nearly so, the station overtakes the 
shadow and cuuses an eclipse in the reverse direc- 
tion; and as the station’s motion again becomes more 
angular to the satellite’s motion, the shadow again 
overtakes the station, and another eclipse occurs in 
the right direction. This can only, I believe, occur 
with the 4th satellite, and only within a certain dis- 
tance of the equator, N. or S., and the first eclipse 
must occur within a short time of station's sunrise 
(somewhere about tweuty to forty minutes.) There 
are interesting phenomena also in latitudes too 
polar to admit of the three eclipses : for instance at 
about 48’ latitude N. or S., the motion of a station 
will about equal the satellite’s motion, causing a 
prolonged eclipse, amounting to a totality of be- 
tween two and three hours, I think, and all meri- 
dian eclipses between the maximum latitude and the 
equator will gradually diminish to a shortened 
eclipse at the equator, as the station's motion 
excceds the shadow’s motion, and is of course 
greatest at the equator. The same thing occurs in 
a different ratio from the maximum prolonged 
eclipse to the polar eclipse, as the stations will there 
have a less motion than the shadow, terminating at 
the pole at nil; and consequently at the pole the 
duration will be normal—simply the time the 
shadow takes to sweop across. 

With the 3rd satellite, a double eclipse occurs at 
a station within a certain distance of longitude of 
the meridian at time of eclipse; and may be first a 
right 1 followed by u reversed one, or a re- 
versed ec 55 followed by a right one (a right one 
being the shadow overtaking the station), and of 
course the duration will vary with the latitude, and 
185 relative rute of travel of the station aud sha- 
dow. 

The same phenomena occur as scen from the 
earth with transits of the satellites, although the 
shadow may not be on Jupiter at all. 

On the 22ud of this month the shadow of the 
ord satellite enters the planet at 7.15 p.m. and 
leaves at 10.1 (your astro. information does not 


4.0 p.m., the planet being then risen about three 


TRIPLE ECLITSE, Jurrrer’s 4TH SATELLITE (IN- 
VERTED).—S. S'. §'., station; Sat. Sat’. Sat., 
satellite; S. Sat., lst eclipse; S'. Sat’., 2nd 
eclipse; S. Sat’., 3rd eclipse. 


hours and well visible if the sky is clear), and on 
the 29th there is a transit and shadow passage. 
Transit immersion at 7.25 p.m., em. 11.15 p.m., 
shadow im. at 10˙5 p.m., am. at 2.2 a.m., 30th 


st. 

I would direct your astronomical readers who 
possess telescopes of sufficient power to show small 
markings and the satellites and their shadows on 
Jupiter, to these occurrences, and to note the rela- 
tive position of any markings in tho vicinity of the 
satellite or shadow, or vice tersd, so as to verify 
the thoory by observation. There are no transits 
of the 4th satellite this month of this appara- 
tion. 

This does not profess to be exact, but merely to 
draw attention to the phenomena, as I do not 
know whether the subject has been throughly in- 
vestigated, or if it is merely known that they can 
occur. Perhaps some of your astro. readers can 
say whut is known. 8. Broughton. 


SIZE OF FLATS IN NEWTONIAN 
TELESCOPES. 


20955. TRHAxxS to “A. S. L.“ (20934) for his 
remarks on this subject. He considers that the 
focus of a 10ft. mirror observing the sun will be, 
instead of a point, 14in. diameter. This would ne- 
cessitate, as he says, a flat of 2in. at 12in. from it. 
I shall be glad to have his opinion of the diameter 
of the focus of a field of view which takes in three- 
quarters of the moon or a cluster such as that in 

erseus ; also of Jupiter, Saturn, and a double star 
—say, Rigel—and would they vary with 10}in. and 
}24in. mirrors? - 

It would seem, if ‘A. 8. L.” is correct, that 
different-sized flats should be used on different 
objects. 

y remarks as to the diameter of the cone of 
rays have been on the supposition that the focus 
comes to a point. My flat is, as I have said, Iz in., 
121in. mirror, 9ft. 3in. focus. 

Fordiugbridge. T. Westlake. 


5 FEAR, from Mr. Westlake’s letter, 
20935, I have not made myself quite clear. Per- 
haps my meaning may be better understood by 
supposing the flat and the eyepiece joined together, 
so that, on the observer pulling the latter towards 
himself, the flat is also drawn, until it touches the 
iuside of the main tube, or even passes outside it. 
In this latter case, of course, a long oval hole would 
have to be cut in the side of the tube to give passage 
for the rays from the mirror when rotated (on a 
vertical axis) so as to throw its focus on the flat. 
The position of the observer’s head would only be 
moved back from the main tube a distance of halt 
its diameter or so, and therefore, as far as obstruct- 
ing the light, or convenience of observing goes, 


would be Sirsa the same. The flat also would 

be more firmly fixed, aud more accessible for adjust- 

ment, &c. Faber. 
— — © 


[20937.]—IN reply to A. S. L.“ No. 20934, 
I will ask him, if he thinks, when he directs 
his telescope to the sun, that more than the 
column of rays equalling the size of his 
mirror are reflected to his flat? It appears 
to me that, no matter to what the tele- 
scope is directed—only the whole of the parallel 
raysthit fall on the mirror require to be reflected 
by the tlat—and, if large enough to reflect the 
whole of them, it is sufficient. 

It is a subject of great interest to me—and I am 
anxious to be convinced if I am wrong—for I shall 
be sorry to lose the full effect of a large and 
expensive mirror by using too small a flat. I have 
but just mounted the 17}in., and have had no 
opportunity of trying it on stars as vet. Butona 
watch-dial and artificial star at 100 yards distant, 
the whole of the mirror is reflected in the Yin. tas, 
os I prove by cutting out Ltin. of the centre, and 
vet petting the image of the dial in the eyepiece, 
so that for any more distant object the focus will 
be shorter aud the flat more effective. 


Jax. 19, 1888. 


For the 15in. I have two flats mounted each on 
its own arm—one 11 in., and the other 2in. These 
I have frequently changed one after the other, and 
found no difference in the light or definition of 
either one or the other; so that I feel satisfied that 
tho lłin. flat is sufficiently large for that mirror. I 
ought, perhaps, to say that the tube is about lin. 
wide, and the mirror just clears each side, so that 
the flat is as near to the centre as possible ; and for 
the 174in. the tube is no larger than just to admit 
the mirror, and the sliding plate is fixed to the 
inside of the tube; so that, in this case also, the 
cyepieces are placed as close as possible to the centre 
of the mirror. 

In answer to Mr. Westlake (20955), I will assure 
him that the sliding plate and arm is as capable of 
perfect adjustment as that of anv other arrange- 
ment; and, if well made and prop orly fixed ou the 
tube, never requires more than the adjustment of 
the flat on the arm to reflect the whole of the rays 
from the large mirror directly into the eyepiece. 

As to the chance of the sliding tube being true or 
not: no one knowing anything about a telescope 
would allow of chance in that matter, as no one 
would put up with imperfection there; but get a 
new one, or get that made perfect. ; 

I can also assert that no well-made sliding plate 
is affected by any shake. Philip Vallance. 


TELESCOPES. 


(20955.J]—I wisu to ask F. R. A. S. one or two 
questions. The first relates to the formula as to 
separating power of telescopes. * F. R. A. S.“ has 
shown us that this is a function of aperture, and 
that it is expressed by dividing aperture by 456. 
Now Ball’s division in the ring of Saturn is about 
half a second, and would require nine inches of 
aperture to show it if the formula applied to it; 
yet I find that others, as well as myself, can see 
the division with the telescope reduced to 2in. In 
tact, I have perceived it in the following ansa with 
Iziu. The question I veuture to propound to 
F. R. A. S.“ is, why the formula does not apply 
to this object (us it evidently does not) and what 
is the rule for the visibility of liues of separation 
betwixt objects other than fixed stars. cannot 
see why the sume rule is not applicable; but I have 
no doubt our ever-obliging friend will make it clear 
to me. 

The next question relates to spectroscopy. Burn- 
ing petroleum without a chimney, and viewing the 
flame with Home and Thornthwaite's miniature 
spectroscope, I lower the spectroscope until the 
light begins to fade, when a luminous line in the 
blue becomes faintly visible, and a still fainter one 
in the violet. No doubt F. R. A. .““ is familia 
with these facts; but he would much obligo if he 
would inform me if they are hydrogen lines. 

Ought I to see anything of the spectra of stare. 


with Horne and Thornthwaite’s mimature univer- 
sal spectroscope and a 9 in. refiecting telescope y 
Tho makers give iustructions in their book, but I 


have been unable to muke anything of it. The 
spectruin is not brilliant enough to show even the 
colours distinctly. 

Has anyag been discovered of divisions in the 
rings of Saturn with Mr. Cominon's large instru- 
ment, and are. any accounts published relative to 
its performances; or any drawings of what is seen 
with it? How would a Coddington lens do for a 
PEN powo eyepiece ? 

t is of course only natural that Mr. Wray should 
prefer refractors to reflectors; but I own my sur- 
rise that his utterances should show he has had eo 
ittle actual experience of reflectors. Still, bis 
opinions are entitled to great weight, and I should 
like to ask him his opinion of the prospect of a large 
refractor, say, 24in., being constructed, with any 


decent approach to the perfection of Mr. Common’s 


mirror—more especially with respect to the colour- 
correction? John Hanneford. 


REFLECTOR v. REFRACTOR. 


(20059.)—Tne queries relating to this subject 
have produced a lot of valuable information. I was 
asked for my reasons for preferring the refractor. I 
gave some of them accordingly, with my observa- 
tion and experience. It will not tax the credulity 
of our readers when I say that my object has been 
to get rid of instruments, whereas the object of 
such gentlemen as Messrs. Holmes, Vallance, and 
Westluke hus been the opposite of this. My pre- 
ference for the refractor accords with my observa- 
tion. The fact that instruments more frequently 
turn up in the trade that require readjustment, re- 
wlishing (and resilvering) of thy reflector class of 
instrument than the refractor, leds me to base one 
portion of my reasoning and preference on this ex- 
perience. Undoubtedly, the great care used by 
these gentlemen gives the mirrors a chance of last- 
ing longer than they would with rougher usage: 
but, ure they as good ns newly-silvered (in the case 
of glass), or newly-polished (in the case ar n etal) ? 
The real fact is that metallic surfaces ure constantly 
deteriorating, aud it depends npon the greatest care 
being taken to keep them workable for any length 
of tune. Au o.g. wiped once u year on the inside 


Jax. 19, 1883. 
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will not contract ‘‘ green mould“ in our climate at 
all. Thisisatew minutes’ work. Does Mr. West- 
lake hold a brief for retlectors, or would he be sur- 
prised to learn that seme disinterested people are 
yet extaut? I can assure him that my ails has 
come from reflective, refractive, and dispersive 
sources. If I say I am perfectly disinterested, 
would it be possible for a gentleman who dreams 
of briefs"? to believe me? 

The information derived from these letters is use- 
ful to us all, and will show the querists that there 
is as much hobby-riding in this as in all matters 
mundane. Still, I should get a refractor if I was 
able instead of a reflector. If I could not afford a 
refractor, a reflector. I do not see that anything 
has been sail about the distorting influence of air- 
currents passing up and down the body of a re- 
flector, or through the lattice-work that does duty 
fora boly in some cuses. Mr. Holmes, prone as 

ever to exaggerate, as usual in such cases, under- 
rates every one else. He asks, ‘* What do I know 
about it'? I auswer, a great deal more than 
Mr. H. likes to adinit; we all know but little yet. 
Prismatique. 


THE BLACK DROP. 


[20960.]—THE opinion of several of your corre- 
spondents with regard to this phenomenon observed 
during transits or Venus—that it is due to the 
sensible diameter of the pupil of the eye—can, I 
think, be shown to be erroneous. If an opaque 
object held not far from the eye be made to 
approach the line joining the eye with a more 
distant bright object, there will appear a dark pro- 
jection leaping out from tho opaque body before 
apparent contact; aud this is better seen if two 
opaque bodies at ditferent distances be made to 
approach the same visual line upon a bright back- 
ground. This is caused by the different view which 
onc side of the pupil obtains from that which the 
other side has, and is, therefore, due to the sensible 
size of the pupil; but if both bodies are at the same 
distance from the «ye, no such appearance presents 

itself, the parallaxes of the two opaque bodies 
being the same. Now, in viewing a transit of 
Venus, the planet and the sun's limb form images 
in the telescope which are in the same plane, and 
at the same distance from theeye. If, therefore, 
this appearance is observed, it must be due to some 
other cause, especially as in most eyepieces the 
orifice is reduce almost to a pin-hole in a high 
power. The black drop seems be explained b 

irradiation, the bright sun seeming to encroach 
upou the black disc, except at the limbs in contact, 
anled by the unsteadiness of the air. With regard 
to query 49194, the blue flame given by salt in the 
fire is, I faucy, due to the combination of the 
chlorine with the carbon of the coal. Its spectrum 
is very interesting, full of bands—not those of 
the Bunsen flame nor those of chlorine under the 
electric spark. I have uot tried the spectrum of 
the chlorides of carbon, but believe it would be 
found to resemble that of the sult-flame. To see 
the Bunsen spectrum to perfection the lamp should 
be allowed to roar with excess of air, and to burn 
with the bright blue-green flame; the effect then 


is very beautiful. 
Chesterfield. F. B. Allison. 


THE SLIDE-RULE. 


[20961.]—I opserve that there are numerous 
clerical errors in my letter which appeared in No. 
928 for January th, ut p. 410—some attributable 
to myself, and others to the compositor: it is, 
therefore, not surprising that Mr. Thos. Dixon 
should have failed to accept the statement I made 
relative to the cubing-rule furnished by Messrs. 
Dring and Fage—see his letter, No. 929, p. 432. 
The statement made in my former letter was 
scarcely as detinite as it should have been—namely, 
that the breadth and depth in inches and quarter 
inches being brought together on the slide, and on 
the upper fixed line of the rule—and the length in 

Jeet being found on the lower fixed line, the cubic 
contents in fect, and decimals of a foot, will be 
found over the length. 

The explanation is simple. On the side of the 
rule arranged for that purpose there are four loga- 
zithmic systems on the same scale, and differing 
but slightly from one another. The top line, 
marked E, has the scale inverted, the figures run- 
ning from right to left; the upper line on slide, 
marked B, has a similar scale direct, figures read- 
ang from left to right. The suldicisions on these 
two scales are divided, so that the quarter inches can 
be accurately read off. 

The lower live on the slide, marked C, and the 
lower fixed line, marked D, are exactly similar 
logarithmic lines, on the same scale as È and B, 
but both direct ; that is, figures reading from left to 
right, and only differing from the other two lines in 
their svbdirisions being decimally divided. 

The essential point in this arrangement is, that 
the 12 onthe fixed inverted line E shall coincide ac- 

curately with the 12 on the lower fixed line D; and, 
ox course, when theslide is closed up, the figures 12 on 
2201 four lines are in a line one over the other. It 


will be perceived that by this arrangement, the 
breadth and depth (in inches and quarters) are cach 
divided by 12, as well as multiplied together when 
brought together, so that the product becomes 
divided by 144; and this being multiplied by length 
iu feet gives the cubic contents in feet. 

I have but once scen the spiral instrument, but it 
appeared to me very clumsy in working, and 
certainly not more accurate to four places of figures 
than the circular instrument, which gives the fourth 
figure clearly enough when the left integer does not 
exceed 7; with 8 and 9 for the left integer, the 
fourth figure is somewhat obscure: but what is 
wanted, is a ready means of reading numbers to 
six places of figures. 


January l4th. Gamma Sigma. 


5 must be admitted that the construe- 
tiou of a Roget's slide rule on Professor Everest's 
method is somewhat tedious: but it is not neces- 
sarily inaccurate, if carefully done. By proper 
arrangements it may be taken up in any spare half- 
hour without increasing the risk of error. But, of 
course, Mr. Kapteyn is best able to judge whether 
or not he can spare the time. 
m 


: PI 
Tho equation ( G “must first be reduced to 


the form a as division is not possible on a Roget 
rule. Then denoting by L the line of log. logs., 
and by B the ordinary line of loys. on the slde, 
we have— 
L 


m 
un 

L * 
the answer may be found on the upper line, or on 
the lower as indicated by mm’; . 

If ais a fraction, take its reciprocal r and 
find z— I of which the reciprocal & will be the re- 
quired answer. 


Example— ss 
m in 
* 30 1 
Let a (505) = 2, theny = —- = 1:98. 
00 
L r= 1:98 
B m = 1386 ne 420 


m = 1136 
L 1 L= 1247 
ae = ‘S016 


In this case n runs off the scale to the left, and 
the slide has to be shifted one radius to the right, 
when the answer is found on the lower line L. 

This result was obtained on a l0in. rule, each 
radius being only din. long: the last figure of 1˙247 
on a 25in. radius, the 7 would be obtained with cer- 
tainty, and an additional figure by estimation. 

If that amount of accuracy is not sufficient for 
Mr. Kapteyn's purpose a Roget rule would be of 
no use to him, and he must resort to logarithms. 
The calculation of the above equation is appended 
to show that the value obtained by the rule is fairly 
correct, and but slightly in excess. 


a 505 17032914 
r 1-950198 02967086 
0°2967086 14723301 
136 11335389 
420 co. 03767507 


log. log. 2 — 1 2˙9826197 
1 — 2 1-247605 0:0960771 


1-9039229 
A. D. L. 


z 801536 


SCREW -CHASING TRAVERSING 
MANDRELS. 


(20963.j—Twre letter of Mechanicus” (20933) 


ably of type metal. This substance, or rather 
compound, is really of great value for bearings, 
and will stand very high speed in the shafting even 
when oiling is somewhat neglected. There is only 
a trade reason, I believe, for dropping the manu- 
facture of these excellent mandrels. I hope to 
find another trade reason for their ae 1 


A VIOLIN WITHOUT A SOUNDPOST. 


20964.]—1 BID adieu to Capt. Cuttle,” as he 
retuses to accept my challenge, while I thank him 
for his reference to my principle. Mr. Schucht is a 
friend indeed, who not only talks but acts, and 1 
have read his letter (p. 8700 with delight. I believe 
he is the first inventor who has constructed a sound- 
board by layers of veneer and soft wood ; the experi- 
ments he is making are very valuable, and I hope 
he will excuse a few remarks thereon. We wil 
dismiss the curve aud bend of the wood, as agrecin 
that they are not conducive to fulness of sound, au 
will refer only to the flat surface and plate of souud- 
board. Now a tuning-fork, either A or C, will 
sound equally as well ou a contra-bussas on a violin, 
or on a panel of a door; but a tuning-fork or any 
other sound-prodlucer pitched to lower © or A would 
only sound well on the larger board. Why? Because 
the urea is larger and tho size of both vibrators 
(fork and soundboard) more equalisel. No sound- 

ost will make a small soundboard equal to the 

e vibrations of a deeper pitch than the small 

soundboard is capable of recoipt or reaction. The 
hard back of a violin reinforces the treble, but it 
takes away from the elasticity requisite for the bass. 
I would give a hint here to pinuo-makers—viz., to 
have their soundboards thinuer in tho bass, so as to 
allow more vibratory action, but not too thin ora 
specics of wolf will appear: this I would get rid of 
by adding to the back of the soundboard. Of course 
there is more difficulty in tining down the bass in a 
cotiage piano than in a grand, because the size is 
smaller in one than the other. The question is, How 
can we construct a soundboard to sound treble and 
let us say alto at the same time? They are not far 
removed, and the violin is supposed to possess a bass 
string G, which has peculiarities in the soloist’s hands, 
so if you please we’ll say treble and bass. Now our 
readers will see why there is so much carving out 
and thinning down in the violin, and why a single 
fault in this respect will mar a good instrument. I 
really think it must be allowed that no violin is 
equally as good on the treble string and on the bass, 
because if it’s thin enough for the bass it may not be 
thick enough for the treble, notwithstanding the 
addition of a hard wood back, which is but a second- 
hand addition, and cannot be said to form part of the 
soundboard proper. Almost, but not all, violins 
have been made with a duplex soundboard—viz., 
two pieces joining down the middle, probably with 
the idea of accommodating the tones of their respec- 
tive strings; but then the area to each set must be 
smaller. I do say it, who perhaps ought not to do 
so, that as the new violin has two soundboards all 
these difficulties are obviated, and while I should 
like one of Mr. Schucht’s soundboards for my 
treble, I must look elsewhere for my bass sound- 
board, even to Dame Nature. I’m afraid the glue 
would be too stringent. Mr. Schucht starts au 
interesting theory about the surface of wood trans- 
mitting the vibrations to the air: this is true enough, 
but the wood and vibrations must act together first, 
and when this is done we might copy the electricians 
and call our resonators fiel souncbosrds, as they 
do their magnets. Please allow a trespass here. 
The Voss electrical machine has two glass discs re- 
volving in different directions—why not do the same 
with a dynamo machine—the magnet one way, the 
armature the other? I hope the electric field will 
be disturbed very considerably this year. 

I did not quite understand the Trumpet! (209-43) 
but War“ has brought it home to me, and if he 
will send me his address I shall be glad to communi- 
cate with him. Do my violins turn out equally 
good? No. I burn the bad and improve on the 
good. The secret consists in adapting the best form 
to the best material—that is, for the purpose in hand. 
To conclude, I sent one of our violins to the U. S.A. 


ve me great pleasure, and was of great interest, | and valued it at £2, when they assessed it at £7. I 
Irrespective of its support of my paper on Screw- | need hardly remark that our cousins evidently want 
mania.’ I recently missed by accident the pur- to detain it—porhaps patent it; but will they be able 
chase of a French lathe, which was made 100 years to make it afterwards? Well it’s only a box and 


since by Ptre Hulot, and belonged to a Rev. Dr., | four strings. 


recently deceased, in Cambridgeshire. It was a 
Rose-engine with traversing mandrel for the 
„pumping or endlong motion, and had the same 
sort of collars as described by ‘‘ Mechanicus.” 


Fiddler. 


HIGH CHIMNEYS. 
(20965.]—Tue fall of the Bradford chimney has 


It fetched, I am told, 50s. only, including an eccen- | suggested to me the question whether it might not 
tric and an oval chuck and some tools. It was on be possible to do without such costly erections. 
a wooden bed, with overhead flywheel, on a beech | ‘The main objects of a high chimney are to create a 
support. I have seen some splendid ivory work | stroug draught, and to somewhat mitigate the smoke 
turned on this lathe, which continued to run quite | nuisuuce by removing it as far as possible from the 
true. It was latterly allowed to get very dirty, | ground. The first object might be obtained by 
and looked like a marine-store affair: but I knew | urging the fire with a fan or other blower, as is 


it was all right below its dirty coat. 


I don’t know | done on a small scale in torpedo boats; and the 


who bought it, as it was sold by auction, and I was | second, by passing the smoke through a gallery 
unable to attend the sale. I daresay it is doomed | filled, by means of paddle wheels or otherwise, with 
to some scrap-heap or old metal store. The collars | a spray of water, as was shown at the Auti-Smoko 
were called pewter by the owner, but were prob- | Exhibition at Kensington. The question of the 
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91 15 and loss would of course have to be considered; 
ut it must be remembered that, beside the cost of a 
lofty chimney, there is a waste of heat necessary 
to cause the draught. With the fanblower fire the 
whole of the heat would more profitably be spent on 
the boilers, and the smoke would therefore require 
but little water to condense it. If much heat did 
pass the boilers it might be utilized to warm the 
mill on the hypocaust principle. If this, or a similar 
plan were found to be y efficient, it would be 
well worth the while of the corporation of a manu- 
facturing town to promote its adoption by bounty 
or otherwise. | Faber. 


DIRECT-ACTING TRICYCLES. 


[20966.]—I any a friend of mine resolved to make 
one early ing. Never having seen one before, 
we made it, and were astonished at its working so 
well. We have gone over a lot of ground with it. 
Wheels are 52in. diameter; small wheel 20in. ; 
cranks, 6in. throw ; double-spoon brakes on large 
wheels; steering behind; we sit side by side, some 
6ft. from the ground. We have gone at great speed 
and have never once been thrown. We smoke and 
chat together with perfect ease. As to mountin 
hills, we have turned round on our machine an 
looked back with surprise, so easily have we mounted 
them. We sit direct over our cranks, same as a 
bicyclist on his bicycle saddles. Many a time we 
have put the whole weight of our bodies on the 
cranks in hill-climbing without any fear whatever 
of going over. We have been told frequently that 
we should come to grief, and the machin e would 
not act; but practice is before theory, which we 
have proved. 


burn. Thos. Pearson. 


[20967.]—I aurre agree with A Fellow of the 
Geological Society as to the great advantages of 
a direct-action tricycle such as the ‘ Royal 
National’’; but the disadvantage is that you are 
either too high in the world or have such small 
wheels that the pedaling must be very rapid. In 
the recently-invented ‘ Monarch?” tricycle this 
advantage has been got over by a very simple ex- 
periment. The pedals are hung from the cranked 
axle in stirrups, so that, although chains, cogs, &. 
are done away with, the centre of gravity is no 
higher than in an ordinary chain or lever tricycle, 
and the number of bearings are the same as ina 
bicycle. The cranked axle drives both larg 
wheels. R. P. G. 


THE “IDEAL” CYCLE—A NEW 
** BICOYCLE.”’ 


[20968.]—For those of your readers who are 
interested in the improvement of bicycles and 
tricycles I give a description and sketch of the 
„Ideal.“ machine steers as a bicycle. The 
rider turns B by an ordinary bicycle-handle; A 
also turns, because A and B are coupled by a short 
rod, so that A turns to the right or left more than 
B. Cis kept on the ground by a light spring— 
simply a truiling-wheel for steering; it can rise 
three inches. en the rider mounts it is a 
bicycle; when in the saddle, A is clear of the 
ground, or only occesionally touches, whilst C 
simply touches with a pressure of 3lb. for steering. 
The machine thus practically runs on B only. 

The object in designing this machine has been to 
place the weight on one wheel only, making the 
others mere balancing wheels, thus differing from 
an ordinary bicycle in not employing the back 
wheel to carry weight. Another, and perhaps even 
greater, advantage has been secured, as in this 
machine perpendicular action is fully obtained. 
Thus it has been found, through practically testing 
the machine, that there is a very great advantage 
from this cause, as the machine can be ridden all 
day, and yet the rider does not get fatigued as on 
an ordinary bicycle. In this machine the position 
of the body is much the same as in walking, the 
rider being able to press perpendicularly on his 

, whilst in a bicycle, if he sits ‘‘ upright,’’ he 
is not perpendicular; but the line in which he sits 
forms an angle to the rear of a perpendicular line. 
This is an unnatural position for the human body, 
and the rider has, therefore, to pull at the handles, 
not only to drive the machine, but also to support 
himself, as he is not balanced over his work as in 
walking. If, on the other hand, on a bicycle, the 
ridér leans over the handles to make the machine 


instead of bei 
is, in this porte i B kept 5 wheel. 
Again, a most impo point is that luggage can 
be carried in front, and the weight atill balanced on 


the one wheel, whereas in a bicycle, where the | it is a pleasure to me to notice, as the gauge- 


lu e is carried behind, the weight is thrown on pou gets up to öölb., the steam beginning 

the wheel, and the machine runs heavily, or, blow down over the top of the fire-door, which 
if carried by a ay Sa the result is worse by | when the fireman sees, changes the ponon of 
fatiguing the rider far more, besides the discomfort. | the damper, or puts on more fresh fuel, or both. 


zin. main-lever safety-valwes on the 
boiler are loaded to 60lb. I do not remember 
ever seeing them blowing off; the small valve, 
with a difference of blb. of load, takes that duty 
entirely on itself. When giving the weekly clean- 
ing it is turned round and round by the hand, 60 us 
to see that it is quite free. Should you think the 
inelosed worth illustration in the Enorm Me- 
CHANIC, it will perhaps add another to the variety 
of these small indicators of boiler- pressure. 
Wm. Robertson, Engineer. 
Dublin, January 10th. 


Thus luggage carrying has been given by a 
e a otter e 
luggage is not in the way a whilst the weig 
in this case also is only taken by the large wheel. 
Another point is that there is no vibration from. the 


back wheel, and the comfort from this can only be 


THE EXPANSION VALVE. 


[20970.]—THanxinc Fred. Walker for giving 
the readers of the “E.M.” such a useful piece 
information on using the indicator, and reading 
the diagrams (letter 20884), I should like to see a 
letter from Fred. Walker on the expansion valve, 
explaining in what position the eccentric is placed, 
relatively to the common slide eccentric; 
whether there is any lap or lead given to the 
common slide when expansion valves are used. 

Shaw. 


FLOW OF WATER FROM A 
PIPE WITH A FLAP. 


[20971.]}—Some time ago I represented in these 
pages experiments made at the mouth of a pipe 
with a flap, by which it appeared that the water 

elon carried with it a certain amount 
ble of exerting a, definite Pa on the 
flap (“ E. M.,“ Vol. V., pp. 311, 381). But 
how this pressure was caused I was not able to find 
a satisfactory reason. The editor of a week] 
periodical, in a note in that paper, though 
unable to give a reason for the experiment, 
remarks that a private co ndent of his ‘‘ obtai 
rather different results.” at these results are 
it would be interesting to know ; and should that 
correspondent see this letter, I trust he will com- 
municate his observations to this paper. Since last 
writing on this subject I have been reconsidering 
the whole matter, and think the following con- 
sideration will in some measure account for the 
experiment. 

Suppose a reservoir full of water to have an out- 
let at the bottom by means of a sluice arrangement 
and pipe of some considerable length furnished with 
a flap. Now suppose the sluice raised through a 
semicircle: the water will not rushout immediately, 
but some of the air in the pipe will first find a vent 
through the water throwing it up in a cascade on 
the surface ; this will continue until the water can 
overcome the remaining air in the pipe. Let d be 
the depth of reservoir, then the pressure on the 
sluice is d? x const. (31°25). Let d be the diameter 
of pipe and I the length: then rd“ represents the 
quantity of air in the pi Thus at first the pres- 
sure exerted by } r d? lis greater than d' x const. 
But it is not natural to suppose that the whole of 
the air pressure will be exerted here, but that part 
at least will impinge on the flap at the other end 
and continue for some time to exert a pressure after 
the pipe is half-full of water. bee pran I have 


previously shown to be equal to Wea C= un) 


where W is the weight of the flap; O Z between 
mouth of pipe and flap, 6; L between mouth of pipe 
and line tangential to the curved surface of water, 
u Z horizontal line and flap. 

The cascade on the surface of the water referred 
to I have frequently observed; but the phenomenon 
at the mouth of the pipe is not nearly so msy of 
observations, by reason of attending circumstances. 
It is necessary, for instance, that the flap should 
work easily on its hinges, and that the wind should 
be in the right direction and not too strong. How- 
ever, such pi ing common all over the country, 
I am led to hope that other observers may obtain 
some alue to the matter. 


C. 
Beckenham, Kent, Jan. 11th. 


WHAT SHALL WE EAT AND DRINK P 


(20972.J—I Notice that many of your corre- 
spondents, on the subject of“ What to Eat, Drink, 
and Avoid, seem to hinply that man is merely ap 
animal, or even a machine, requiring a certain 
daily amount of anything that will keep him going. 
They always refer to the question, especially of 
drink „as one to be decided the fact of whether 
5 not one can or 8 5 3 without it. ea no 

onger, I suppose, to of enjoying a inner. 
This is to go out of fashion. ow delightful it ia 
to conte in imagination a dinner- af the 
house of . Edmunds, for instance, guest 
with his wholesome tumbler of hot water beside 
him. Now, I don't know what posterity may come to 
in the daysof Dr. Richardson's *‘ Hygeia,” but mean- 
while Il enter my protest, and I think Ido so in tho name 


ON THE 


flowing th 
of air ca 


and natural position for the rider, and that it prac- 
tically runs on one wheel with perfect safety and 
comfort. Experiments have been successfully car- 
ried out, and the machine practically tested up and 
down steep hills over country roads. The machine 
will be shown at the Albert Hall this month, and 


inspection is invited. 
E. H. Hodgkinson. 


SAFETY-VALVES IN BOILERS. 


[20969.]—Your remarks on safety- valves in 
‘‘ours’’ of the 22nd December, 1882, have induced 
me to inclose photo. and description of a small 
warning dead-weight safety-valve which I have 
been making and putting on boilers for many 


H. Romanes. 


years. Since 1877 I have made these valves more 
complete by making the spindle hollow, and 
placıng a water-holder and pressure-guuge on top 
of it, so that the steam -pressure under it can be seen 
all the way up to the blowing-off point. I never 
for a moment thought of superseding the ordinary 
pressure-gauge on boilers them; but 
only to make it as a, practically ect and 
reliable of itself as possible. I have had one of 
these on my workshop boiler for several years, and 


Jan. 19, 1883. 
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of ninety-nine people out of every hundred of the 
present generation, N the mania of running a 
muck against everything which obtains first score 
with some restless reformers. Are we to have no 
more cakes and ale because they are virtuous’ The 
worst of it is that they don’t agree among them- 
selves, so that unfortunate people who look to them 
for advice must starve. Here we have orders to 
drink only tea and coffee; then we are told they 
are poisons. One says the salvation of mankind 
depends on eating nothing but vegetables ; another 
suggests only raw meat. I once positively saw it 
recommended (ina paper I think m All the Year 
Hound some years ago) that infants should be 
reared on good wholesome pickles! I am not joking. 
Now by all meaus let us do all that we can to put 
an end to drunkenness, where it exists ; but the re- 
formers of the present day seem to act totally re- 
pam of the fact that, except among the very 
owest, this vice is rapidly dying out. As I remarked 
not long since in the E. M.,“ drunkenness is a 
disense which requires treatment like any other, 
but it is preposterous to insist on physicking uinety- 
nine per cent. of healthy people because the 
hundredth is sick. It often occurs to me that in 
attempting to put an end to drunkenness, that we 
quite overlook one side of the question, which our 
rulers might well deal with. Is not this vice very 
seriously incrensed of late years by the fact that all 
the liquor obtainable by the poorer classes is 
frighttully adulternted. How wus it that our fore- 
fathers drank to the extent then in fashion with 
such comparative impunity, and that we nowa- 
days cannot stand a fourth of what they consumed 
in the way of wine and beer? Why, simply that 
they got pure liquor. Let our Government, instead 
of shillyshallying about the matter, put their foot 
down firmly on this abuse, and half the evil effects 
of drink will at once be done away with. There is 
a great deal in the letter in your last issue, from 
Dr. Allinson, worthy of attention. All these ques- 
tions of diet, or most of them, can be answered by 
a little common-sense. Advice as to eating and 
drinking may generally be summed up in the few 
words, Don't take too much of auything.“ As 
to saying that meat or vegetables, or tea or coffee 
or wine or beer—for goodness sake let us leave off 
continually referring to them as a/eoho!—are things 
to be avoided, I beg most respectfully to suggest 
that, it is talking nonsense. By all means avoid 
too much of any of them, and if you are a drunkard 
avoid the beer and wine entirely. If a moderate 
guenu y of these disagree, it is probable that it is 
om want of sufficient exercise, or from some 
other evident cause, and as too much beer or wine 
may disagree, so may too strong tea and coffee. 
Pre n depends on these two little words, too 
much.” In Australia, thousands of hard-working 
men drink nothing but tea, and this fact alone 
answers many questions as to its wholesomeness. 
A man need not be a Lucullus—there may be too 
much of good feeding. I must admit, personally, 
that I enjoy a good dinner, but no dinner would be 
enjoyable to me with only water; not even if it 
was warm, and I think that a very large proportion 
of your readers will be of my opinion. 
F. R. C. S. 


the onie rae and physiologically correct dict for 
man. But this dictum of medical men does not 
stop us vegetists from going aheud; on the con- 
trary, we laugh at these pseudo-doctors, and we 
have to teach them the rudiments of knowledgo 
of man. 

I say with truth that vegetarians taught me more 
of the science of life than all my professors. Sinco 
joining them I have got to know more of man’s 
real nature than I ever did befare. I can now sa 
with confidence that I shall never be ill, that is, if 
I only keep to my present way of living, and what 
is more, shall not think of dying before seventy or 
eighty, unless I am out off by what is called acci- 
dent. How many doctors can say that? It is a 
yoy common thing to hear of doctors being ill 
and dying before their time. Why? Because they 
either did not know the laws of health or else did 
not follow them. The first statemcut is most likely. 
At college students are taught the supposed bene- 
ficial action of drugs and of the knife; but—and I 
am sorry to say it—they are not taught the action 
of food on the system. Allow me to feed a person 
and I will make him dull and stupid or clever and 
brigas, always ailing, or in uniform good health, 
and even long or short lived, and all by dict. We 
are what we eat; so if we eat gross food we must 
think grossly. and have gross constitutions. If 
any one doubts my statements about medical men, 
let him go to three general practitioners and ask 
them the amount of food necessary per day, and 
each one will give him a different answer. 

The last part of ‘‘ Housckceper's'’ question is 
soon answered. When pain is present in the 
stomach, a glass of brandy and water may act in 
one of two ways. It may dilute the contents of the 
stomach and so prevent the acrid juices irritating 
the lining of the stomach, or it may paralyse the 
nerve filaments of the stomach and so prevent the 
sensation of pain being carried to the brain. The 
pain is there all the sume, but the nerves cannot 
send the sensation on to the brain. 

In reply to Dandie Dinmont,” I must first 
remark that ‘‘ Dandie’’ is a temperute man, and 
so objects to being told that total ubstinence is the 
best thing for everyone. 

Alcohol is neither a food nor yet a stimulant. It 
is not a food, since we cannot get fresh energy from 
it: the way it acts is by cuusing stored up force to 
be used at once. It is not a stimulant, since a 
stimulant must be a substance which gives force to 
the system; now alcohol does not. What is alcohol 
then? A pure irritant, causing the heart to beat 
faster and crease the blood flow. We can give an 
ordinary example of a stimulant and irritant. A 
carter may get his horse to go faster by saying 
„Get along, Dobbin,’’'—this is a stimulant. Or he 
may lash Dobbin into a trot with the whip—this is 
an irritant. Ale is a solution of hops with a little 
gummy matter and about ö per cent. of alcohol. If 
** Dandie” will boil his water or hops, and barley, and 
add his pure alcohol, he will have a drink like beer. 

Wine isalcohol plus colouring matter, an ether, 
and a bitter prane The alcohol varies from 10 
to 20 per cent. in different wines. 

Spirits are alcohol, water, and colouring, and 
flavouring matter. Allow me to inform Dandie ”’ 
that pure alcohol not only taints the breath, but 
also injures the stomach. It taints the breath since 
it is exhaled, or got rid of hy the system partly by 
the lungs. It imflames the stomach since it is an 
irritant. Alcohol is the result of decomposition: a 
good food is turned into a hurtful drug. Sugar 
which is a food, is changed into alcohol, which is 
poison. Alcohol is not found in nature, except as 
the result of decomposition, and we do not usually 
eat rotten fruit. e sooner all alcoholic drinks 
(falsely called stimulants) are done away with, the 
better for the moral and physical welfare of the 
human race. Statistics show that total abstainers 
are most healthful; next come the temperate men; 
whilst the drunkard is very unhealthy. 

T. R. Allinson, L.R.C.P., &o. 

2, Kingsland-road, E., Jan. 13. 
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[20973.]J— I REPLY to Housekeeper’s’’ three 
questions (49005) as asked. 1. The authority for 
tannin of tea forming leathef with meat is seen in 
making leather. Skins are soaked in a solution of 
oak - bark, which contains tannin ; the cells of the 
skins are hardened, and leather is the result. Now 
substitute flesh for skins, and tea for a solution of 
oak-bark, and the question is answered. 2. The 
chemical changes are the soluble gelatine is now 
made fibrous and insoluble—in fact, meat is changed 
into leather. 3. Iu meat tens the meat is not 
digested thoroughly ; but part of it passes away as 
insoluble matter: that part not acted on by tea is 
dissolved, while the rest is useless. 

Dr. Edmunds made a cruel hit at his own pro- 
fession when he said that medical men knew no 
better; but it is true for all that. Doctors are men 
with an eye to business, and if they find the public 
like ale, wine, or spirits, then they allow the public 
to take them. Doctors are very like Members of 
Parliament, there is no getting them on your side 
unless you force them to adopt your views or 


BRAKE FAILURES. 
(20974.]—T increasing number of failures on 
the part of the Midland and Great Western Co.’s 
automatic vacuum brake demands attention. The 
letters of your able correspondent, Mr. Stretton, 
lave shown this. On December Ist the Westing- 


starve. Were doctors foremost in the temperance 
cause? No. Are they foremost in the vegetarian | house Brake Co. issued a pamphlet (a copy of which 
cause? No. With regard to temperance, they | is now before mc) describing the results of a series 


of experiments which have been carried out with 
the vacuam apparatus, and in which great care has 
been taken to insure correctness. The experiments 
were made with trains of fifteen and twenty car- 
riages. A Clayton cylinder, having the usual leak- 
holes, was so arrauged that it could be connected at 
various parts of the train-pipe, and the piston 
being attached to the recording apparatus, the 
eflective force actually exerted on the piston, as 
well as the time required to bring the force into 
operation in different parts of a train, was auto- 
Inatically registered on an indicator-diagram. 

One great feature in connection with this brake 
is the loss of power. This loss of power cannot be 
prevented, owing to the laws which control the 


first argued that strong drinks were necessary for 
man’s welfare. Then they said some were best 
without them; and now they are veering round and 
saving that alcoholic drinks are not useful at all, 
neither as food, drink, nor medicine. Iam speak- 
ing now of the medical thinkers: for amongst 
doctors, as amongst other bodies, there are a few 
who lead the rest, and whose word makes a thing 
orthodox, or stamps it with quackery. In vege- 
tezriunism the same thing is seen. Most medical 
mem believe in the absoiute necessity of animal 
carcases for food. Most doctors will inform you 
that we eat too much meat; some few will say, 
Well, you vegetarians can live on your dict; anda 
very very small minority say that vegetarianism is 


expansion of air. If an absolutely perfect vacuum 
could be obtained, the upward movement of the 
piston would not reduce the vacuum in the reser- 
voir; but as a partial vacuum only can be obtained, 
the stroke of the piston compresses the air remain- 
ing, and diminishes the vacuum. 


——— 


Reduced vacuum owing to strength 


of piston, 
Initial 
vacuum in — 1 
os, ; Per- ; Per- 
4łin. centage of 6łin. centage of 
stroke. 19 stroke. 3 
24 22 8°3 12°5 
22 19 13°6 20:4 
20 16:5 17:5 27:5 
18 14 22˙2 36˙1 
16 11°25 29:5 50 
14 8°5 39˙2 64˙2 
12 6 50 79°1 
10 3 70 100 


The percentage of loss will be seen to be very 
great, but in reality it is still greater. Owing to 
the leak-hole, the power begins to diminish before it 
has had the opportunity of fully exerting itself. 
Moreover, the power due to the degree of vacuum 
in the reservoir above the piston, cannot be exerted 
until the large space formed below by the upward 
movement of the piston is filled with air. From 
these causes the effective pressure is still less than 
before. ` 


Initial Vacuum Effective vacuum Per - centage of 


in Inches. at 1: in. stroke. Loss. 
| 

24 16:6 30:8 
22 l4 36°3 
20 11-6 42 
18 9°5 47:2 
16 T3 53˙1 
14 | 6-5 60 
12 3˙4 73˙3 
10 1-3 85 


Thus it will be seen that a driver who runs witb 
10in. vacuum, thinking that he has power enough 


to make a very fair stop, has, in reality, scarce 
ab enough to bring the blocks aguinst the whee 
at all. 


Captain Galton’s experiments upon automatic 
brakes proved that 30,0001b. of brake-block pressure 
was required for a ee weighing 20,000Ib. 
Does the Clayton brake fulfil this necessary condi- 
tion? The following will show that it does not. 
In practice, a vacuum of 20in. on the gauge is 
above the average when i but even with 
this initial pressure, the resulting brake- block force 
is only 13,5 lb., or 40 per cent. of what it should 
be, and in 30secs. after full application this quantity 
has leaked down to 7,2911b. To obtain 30,0001b. of 
brake-force would require an effective pressure on 
the piston of the size now used (lin. diam. 
nominal effective diam. = 17jin.) of 26in., or lölb. 
per square inch. This would require an initial œ 
vacuum of 32in., or 16lb., which, of course, cannot 
be obtained. 

The drivers now find it a very difficult matter to 
keep the maximum pressure of steam in boiler, 
for the difficulty of releasing the brukes compels 
constant recourse to the large ejector, aud the 

ressure is sometimes reduced from 140 to 90. 

rivers are constantly losing time from this cause, 
and are fined for so doing. Then they run with no 
vacuum in the train, in order to keep time ; and so 
they go on—always ‘‘out of the frying-pan into 
the firo.“ I have a case before me which may 
illustrate the amount of coal consumed by con- 
stantly keeping a large cjector blowing. Two 
Midland engines, of exactly the same class, and 
built from the same drawings, are stationed at the 
same shed. One is fitted with the Westinghouse, 
and the other with the automatic vacuum. 


Average No. lbs. 

of carriages. ile. 
Westinghouse engine. 134 27 
Vacuum . 10% 31} 


In addition to running heavier trains, the 
Westinghouse engine runs over the heavier road, 
having a bank of 1 in 100 for 14 miles, while the 
other engine has a much more level road. Of 
course, the drivers sometimes make a difference ; 
but it is never so great as this. 

In conclusion, I will give an instance of the 
manner in which this brake deceives the driver. 
Supposing a heavy express to be running down a 
heavy bank, at the bottom of which is a station or 
crowded junction. On arriving at the top of the 
bank, the driver finds the home-signal off, and, 
consequeutly, runs past it. Half-way down, the 
distant-signal for the junction is against the train, 
and the driver shuts off steam and puts on the 
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brake, in order to stop at the home-signal, which 
is at some distance further down. All this time 
the driver feels the brake leaking off, and the specd 
increasing; and then, in order to have a good supply 
of power, he blows the brake off entirely, and 
quickly recreates another vacuum, which shows 
“tin. on the gauge. On attempting to stop at the 
home-signul, he finds that he cannot bring the 
least power to bear on tho wheels, and the train 
dashes past the signal into another train, and not 
until he is standing in the middle of a heap of 
debris does the driver know how the brake can 
deceive him. 

The reason is, that the driver, in quickly re- 
creating another vacuum, exhausts the air on the 
lower side of the piston ouly. This vacuum is 
shown on the gauge. It takes some time before 
there is any vacuum above the piston; in fact, 
more time than the driver has at his disposal. The 
finish of the whole business is, that the driver is, at 
least, fined heavily, and suspended, and probably 
555 in order to shiché the reputation af the 

rake. 

I have had, at different times, letters from cor- 
respondents who wondered why Mr. Stretton con- 
demned this brake, which, as faras they have heard, 
gives satisfaction, This is all very well; but they 
judge by the returns made to the Board of Trade. 

need scarcely add, that not one-tenth part of the 
failures of this brake are reported. In fact, the 
Board of Trade would, at present, do well to head 
the returns, Interesting selections from brake- 
failures.” Meteor. 


MEDICAL REPLIES. 


Fix upon that conree of life which is best; habit will 
render it most delightful.” — PYTHAGORAS. 


[20975.]— (49058) PROBARLY a form of chorea, 
Not further eligible for useful reply. 


(49091) Corp FEET.—Not eligible for useful 
reply, unless upon personal examiuation. 


(49100) VarrcoceLe.—There is no cure for this 
but an operation, which, in properly picked cascs, 
is a comparatively safe and simple matter. It is 
caused by varicose veius. Sometimes wearing a 
carefully-fitted truss gives tempo relief. Cold 
bathing and the local douche of cold water night 
and morning are useful. 


(49005) DRINKS aGary.— “A Sexagenarian ” 
sends me an interesting private letter on this sub- 
ject, arguing that“ there is more in tea than I have 
admitted.“ <A letter setting out his views would be 
of interest to the readers of the ENGLISH MECHANIC. 
“ Housekeeper ” still takes issue with my answer as 
to wine assisting Algernon, but avoids answerin 
the question which I put as a virtual answer to his 
—i. e., Why did our medical grandfathers and 
fathers bleed, starve, and mercurialise nearly every 
one who had the misfortune to be ill? My answer 
is, Because they did not know better; and that is 
my answer also to the question why so many well- 
meaning able medical men now prescribe alcohol as 
they do. The opinions on this subject which I have 
pey advocated on all suitable occasions are now 

ing practically endorsed by the practice of the 
best men of the day; but the question is too long 
and large a one for me to argue. 

“ Dandie Dinmont” writes an amusing letter, 
and appeurs also to take issue with me, but his con- 
clusions seem to be the same as mine. 1. He in 
ordinary practice is an abstainer.“ So am I. 2. 
He thinks teetotalers do their cause a great deal of 
harm by asserting too much. So do I. 3. He 
thinks alcoholics in large quantities work serious 
harm. Sodol. 4. He thinks healthy persons do 
notrequire them, and, therefore, that it is their duty 
to abstain. So do I. Infact, thatis just why I be- 
came an abstainer some twenty or more years ago. 
5. He thinks that in some cases of ill-health alco- 
holics may be useful. So do I. He thinks it 
“ abundantly proved that about three-quarters 
of a pint of ordi ale is as much as it 
is safe for a man to drink in n day.“ So do I. He 
thinks that it isin the fact that a glass of ale makes 
the exhausted man feel a different being one of the 

atest dangers lies.“ So do I. But having thus 

id down all the scientific data which make it clear 
that the duty and wisdom of all healthy people is to 
abstain, he gocs on to argue much asif a sort of 
Mrs. Gamp still survived within him—the old lady 
who kept her gin in a tea, pot and took a little when 
she felt so dispodged.“ Taking up the brief for 
Mrs. Gump, he then proceeds to argue that ‘‘ teeto- 
talers confound the effect of alcohol witli thut of 
wine and beer.“ Poesibly. But I have not doue so. 
as he will see on referring to my remarks. Then ha 
urges that none of the teetotal beers possess the 
slightest value, while they frequently disorder the 
stomach. In this also 1 quite agree with him, 
but how dves this prove that alcoholic beers are 
t safe to acquire the habit of taking—or 
that they are wholesome even when taken in ever 
such moderate quantities? Then he says that 
**teetotalers, even eminent men in the profession, 
confound the effect of a small dose of alcohol with 
that of a large one.“ Possibly. But I have not 


done so. I hold that the nature of the effect of 
alcohol is the same, whether taken in a large dose 
or in a small one, but that the amount of the effect 
varies with the amount of the dose. If ‘Dandie 
Diurnont’’ will show that, while a large dose of 
alcohol will knock a man down, a smal dose will set 
him up in virtue of the fact that alcohol is narcotic 
in large doses, but stimulant in small doses, I shall 
be much interested. This is a common, but, in my 
humble judgment, an erroneous theory. 
James Edmunds, M.D., &c. 
Grafton-street, Bond-street. 


RHEUMATISM AND TEETOTALISM. 


f20976.]—MEprcaL men in all ages have been 
given to *‘ fads“; they take up a fashion, be it an 
ulea as to the cause of a disease, or some nostrum 
popular for the moment as to its remedy. Just 
now there are a class of them who have taken up 
teetotalisin, and try to persuade the world that 
alcohol is the root of all disease. Mr. Allinson’s 
letter (20054, p. 432), gives very admirable general 
advice, but he is apparently afflicted with alcohol 
mania, aud the only effect of that sort of thing 
upon mod_rately-minded people is to make them 
smile, and disregard good advice mixed up with 
such weakness. I was myself a teetotuler for 
years, editor of temperance papers, and so on, and 
all my life have lived most moderately as to both 
food and drink, preferring the simplest conditions 
of life ; and I may add that, travelling, as I have, 
over many countries, I reached 50 years of age 
without having had an illness, or being contined 
from my occupations for a day. But, in spite of 
all this, for years past I have never been free from 
rheumatism, and at times suffer severe pain from 
it. If Dr. Allinson tells me this means “alcoholic 
habits or much good living.“ I can certainly say 
thut is pure nonsense. As to vegetarianism, will 
he tell me the mild Hindoo, vegetarian and tee- 
totaler, does not have rheumatism’ For myself. 
I never have taken meat above once a day, and 
then only in very moderate amount. 

Rheumatism isthe result of imperfect cleansing of 
the system, and is brought about by any cause 
which lowers nervous tone and interferes with the 
action of the liver. I am quite sure that my 
own rheumatism is the consequence of several years 
of Chancery suits. 

The temperance cause is a good one, and there 
can be no doubt that generally People eat too 
much meat, and, in fact, too much altogether; but 
the temperance cause is over-weighted with non- 
sense. The experience of universal man is not to 
be set aside by the dicta of a few modern medical 
men taking up a notion that probably another 
generation will reverse. There can be no doubt 
that the abuse of alcohol is a fearful aid to crime, 
poverty, and disease; but it is preposterous to call it 
the principal cause of these. It is more truly an 
effect than a cause: it is the result of bad coudi- 
tions, moral and physical, and then when adopted it 
becomes au accelerating agent. 

But the reasonable use of alcoholic liquids is 
legitimate and beneficial in very many cases, and 
generally when the recuperative powers of nature 
ure lowered by advancing age or ill-health. I was 
myself advised to take a small allowance of 
whisky, which I do, because I find whenever I 
leave it off, that in some three duys, my nervous 
system becomes excitable, and digestion and sleep 
both disturbed; and I take thut fact for better 
evidence thun any amount of opinions. 

Sigma. 


LEGAL REPLIES. 

(20977.]—ExurBrrion — Sare (49107).—If the 
querist took the cheque for the price of his horns, 
he has sold them, and there is an end to the mutter. 
If he means to say (and his story is rather confusing) 
that he refused the cheque, and wants his horns 
back, he can sue for them in the county-court, and 
he should sue the person in whose possession they 
now are, As for his claim to damuges because he 
might have got a prize, this seems too remote. In 
law, the querist delivered his horus to the custody 
of the Horners’ Company, and they were bound to 
take care of them, and would probably be respon- 
sible for the acts of those in their service. But the 
querist had better consult a solicitor before bringing 
any action. 


REAL. PROPERTY—HeEres—Lrorrmracy (49109). 
If this property is freehold, then, unless the 
parents make a will, it must descend to the heir. 
An ilegituuate son cannot be an heir, and so it 
would go to the eldest son who was legitimate, aud 
then to his eldest sun. 


MOTHER — APPRENTICE —RUPPORT (49125).—A 
mother is not bound to support her son, an 
apprentice, until he is out of his time, or in any 
other manner, and her having independent means 
does not affect the question. But it the mother is u 
widow, which is not stated, she might have to sup- 
port her sou if he went upon the parish, though uot 
otherwise. 


Witt—Prowissony NOTE (19129).—This is a 


another querist writing of an understanding 
a will, which is nonsense. Either the will provides 
as he says it does, or it does not; but nothing can 
be ** understood ” upon such a matter. 
rule or law rendering it necessary that a will should 
be read at a funeral. 
it is proved by going to the proper office in Somer- 
set House and paying one shilling. A will must be 
signed at the foot thereof by the testator, or by 
some one elso by his direction, and it must be 
attested by two witnesses, who must see the signa- 
ture and then sign their names in tho testator’s 
presence. 


to quit, expiring at Michaelmas. 
the 
but what these words comprise would take too long 
to explain in these columns. 


very strange story. If interest has not been paid 
upon the note for the last six years, then, unless 
there is a written acknowledgment of the debt, the 
claim is barred by the Statute of Limitations, and 
the promissory note is worthless. As to the un- 
derstanding,“ which is not a contract or a promise, 
we lawyers do not believe in“ 5 
except that they always lead to litigation. e 
father had better mako his will over again, and 
deduct the value of the note from the borrower’s 
share, and not leavo this understanding to be 
worked out after his death, at the expense of his 


estate. 


WiILL—REAPING—EXECUTION (49144).— Here is 
in 


There is no 


Anyono can read a wil after 


Dent—Hvssanp AnD WIFE (49160).—It is clear 


that the tradesman gave credit to the husband, as 
he took a bill from him which was dishonoured, 
and he cannot, therefore, have auy claim against 
the wife simply because she has paid part of the 
debt out of her own estate. 
tothe wifo it would have been different, though 
before the new Act it was not easy to get at the 
separate property of married women, and they 
could not be made personally hable as they now 
are, 
wife for payment under the circumstances. 


If he had given credit 


So I fear the querist cannot legally press the 


BAaNERUPT—UNFAIR PREFERENCE (49168).—I am 


not disposed to give the querist any assistance to- 


wards his object of unduly favouring one creditor 
beyond the rest. I inay say, however, that a pro- 


missory note is no security at all, and thut in the 
event of bankruptcy soon 
fraudulent arranyemeut wo 
disputed. 


happening, no kind of 
uld stand if it were 


LANDLORD AND TENANT — COMMENCEMENT 
(49185).—The mere increase in the reut would not 
alone create a new tenancy, neither would tho 


. . ` 7 
coming in of a new landlord if the tenaut went on 
paying as before, so that in this case as stated the 
original tenancy continues and dates from Michael- 


The landlord must, therefore. give a notice 
As to fixtures, 
“tenant's fixtures,’’ 


Inas. 


uerist can remove all 


Loss or Goons aT SEa (49186.) As it is usual to 


insure goods curried by ships the question does not 
often arise. If a man orders goods to pay for when 
delivered, and he never gets them, he cannot be 
liable ; if he pays for them first ho would generally 
insure them with the underwriters. But I have 
generally enough to do without considering hypothe- 
tical questions. 


LIgvIDATION—FrRatp (49190).—By_ section 11, 


subsection 14 of the Debtors’ Act, 1809, any trader 


who obtains goods oncredit within four months of 
his bankruptcy, under the false pretence of carrying 


on business, is liable to conviction ror misdemeanour 
and may have two years’ hard labour. But, unfor- 


tunately, this and other similarclauses of the Debtors 
Act, are hardly ever used. 


Incomz Tax (19197).—The asscssmeut is quite 
right ; no further deduction can be claimed, and the 


collector seems to have acted in the usual way. 


Fred. Wetherfield, Solicitor. 
2, Gresham Buildings, Guildhall, London. 


Blue Marking Ink for White Goods. — 
Dorvault recommends the following: 


Crystallised nitrate of silver.. I drachm. 
Water of ammonia......... . 3 drachma. 
Crystallised curbonate of soda 1 drachm. 
Powdered gum-arabic ...... I drachms. 
Sulphate of copper . 30 gruins. 


Distilled water . 4 drachms. 


Dissolve the silver salt in tho ammonia; dissolve 
the carbonate of soda, gum-arabic, and sulphate of 
copper in the distilled water, aud mix the two solu- 
tions together. 


From the report of tho United States Commis- 
sioner of Agriculture, it appears that 2,000,000 
packages of seeds have been distributed, and 
2.0, 00 copies of special reports printed by the 
department. The statistical division estimates the 
following as the yield of 1882: Cornu, 1,635,000,000 
bushels; wheat, 400,000,000 bushels; oats, 
470,000,000 bushels; barley, 45.000.000 bushels ; 
rye, 20, 000, 000 bushels; aud buckwheat, 12, 000, 000 
bushels. 


Jax. 19, 1883. 
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REPLIES TO QUERIES. 
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*,* In their answers, Correspondents are respecte 
Sully requested to mention, in euch instance, the tiile 
and nuniber of the query asked. 


(48329.]—Railway Plant.— During the latter 
half of 1871, the G. N. R. had 12 passenger-car- 
riages built, at an average cost of £177 168. Sd. 
During the year 1874, the M. R. Co. had 58 engines 
built, at an average cost of £2,923, and 20 composites 
carriages, at an average cost of C450. During the 
latter half of 1874, the L. aud Y.R. had 28 engines 
and 53 carriages built, the former averaged £2,286, 
and the latter £438. During the first half of 1876, 
the M.R. had 34 engines built, the G.N.R. 12, and 
the N. E. R. 71. Those of the M.R. cost £80,000 ; 
of the G. N. R. £21,000 ; and of the N. E. R. £171,000. 
During the first half of 1881, the M.R.Co. had 10 
bogie-carmages built, which cost £548 each; and 
30 more, £446 cach. Would any reader kindly give 
full particulars, excluding dimensions, of the 
Lioness, Tartar, Avon, and No. 391, on the L. and 
S. W. R. ?—E. F. 


118346. Wood Screw Cutting. Tho reply 


on this on page 411, does not scem to satisfy the 


querist, but before accusing another correspondent 


of knowing nothing about it, he should have con- 
sidered what construction would be most likoly to 
be put upon his question. A wood screw some- 
times means a screw such as joiners use for fasten- 


ing the different parts of their work together, or it 
might mean a screw made of wood, such as a 
bench-screw, and these latter are made with a 


screw-box ; that is, a box in which is fixed a knife, 
which cuts the screw as it is turued in. H. H.” 


did not describe the tools he had, and he did not say 


that he wanted to screw a box and lid, which, I 


take it, is very different from making a wood screw 
in the ordinary acceptation of the term. Querists 
should review their own questions before rushing 
again into priut. In order to screw the box for the 


lid, turn the part to the size of the outside of the 


thread. A novice would make it a little larger, as 
if he makes a mistake he cau tum it up again. The 


tools H. H.” has, are doubtless ordinary screw- 
chasers ; and in stuting a screw, commence at the 
right- hand side or tail-end of the lathe; as if you 
commence at the other end the screw will be left- 
handed. It is advisable to try on a plain piece of 
wood before opcrating on the box; turn the lathe 
evenly, and at a moderate speed, and move the 
chaser along the work. In chasing a screw on the 


plain piece of wood, don’t go further than a quarter 


of an inch at first, as when you have succeeded 
in starting to a correct thread, the rest will be all 
lain sailing. The speed of the lathe must be regu- 
ted by the diameter of the work aud the moye- 


with the number of the query he is answering? 
The sketch he refers to belongs to query 48829. He 
wants to know how “E. P. of Liverpool, is 
going to lift out the sand, in the middle of the 
mould, ** which has a joint as shown in his sketch.“ 
I don’t think E. P.” intended the line to mean a 
joint in the mould; in fact, he saysas much. I 
take it to be the depth of the ribs which will be in 
the casting. He has marked the part as B to 
clearly show this. I should like to sec * B. P.’s” 
reply to this; and I take this opportunity of 
thunking him for his reply to my que1y.—W. H. 
Scriven, Springfield, Chelmsford. 

(48723.]|—Washing.—All flannel or woollen 
goods, after being washed in a steam laundry, 
should be dried by the air of a hydro-extractor ; 
this takes out every particle of water, aud prevents 
them from shbrinkiug.—ALLison, Laundry Pro- 
Prietor. 


(48725. — Steam Laundry. — The necessary 


pen aud machinery for the above would be regu- 


ated by the amount of work you propose to do, 
also to some extent the quality of the work, and 


the locality or town you are in. I would suggest 


you write Messrs. Bradford and Co.. of Manchester, 
tor a catalogue of their steam laundry machinery, 
or, what would be better, pay them a visit.—ALLI- 
son, Laundry Proprietor. 

ee aN et likely ‘‘men of the 
calibre of Drs. Carpenter and Michal Foster” 
would be the very first to disclaim any accurately 


formulated scientific knowledge as to the nature 
and true working of the recondite principle we call 


lite. Probably, even Mr. Laucaster's exhaustive 
rescarches would be considered by them to be 


merely superficial compared with the deep-seated 


mystery lite is to every thinking mind. I am pleased 
to see my pleasantries have broken no bones, and 
am glad to have Mr. Lancaster's explanation of 


What he would consider a sign of life (he did not 
Perhaps he will now tell us 


specify in his last). 
how he would decide when consciousness exists. 
For (so finely does life shade off into no life) that 


very explanation might be taken to mean that a 


mau is not living when he is asleep, and, therefore, 
unconscious. 1 fancy my illustration, drawn from 
ciliary motion, would show that no one set of ob- 
served phenomena taken by itself can be con- 
sidered conclusive on the subject of life or no-life, 
seeing that lfe is possible without motion, and 
movement possible without life. In conclusion 


I would say that Mr. L. will probably agree that 
0 


we both, along with the at names mentioned, 
are too ignorant (profoundly so) of these subjects 


to make it worth our while to do auvht but sit 
down and learn all we can or are permitted to.— 


PLONI ALMONI. 


[48832.]—Embossing.—It is not quite clear 
what the querist wishes to do; but, to answer him 


at a given temperature. 3. Large pieces of alloy 
should never be inserted; all fusible plugs ought to 
have a centrepiece of gunmetal or brass. 4. Plugs 
that are susceptible to leakage are always objec- 
tionable and unreliable. Fusible plugs are easily 
obtainable with all these good qualities. If suit- 
able plugs are applied, and trouble is expericnced 
from them, it is quite time attention is drawn to 
the nature of the water. If grease or other fatt 
substances are used, exclusion of this at once is 
necessary, frequent blowing out to keep the water 
as pure as possible, and numerous cther things 
which are easily solved with due and careful con- 
sideration. It is found by practice that plugs that 
have a deep alloy in them, are quite sufo under 
constant fire, from two to three years. Plugs that 
have nothing more than a piece of shect alloy, ora 
thin block, should be changed about every three 
months. But these are never so reliable. The rer- 
vice the fusible plug has rendered to the public 
generully, is such that no boiler ought to be turned 
out of the boiler-yard without one. This is in re- 
ference to internally tired boilers. I give the 
above reasons in favour, independently of low- 
water.—b. W. 


(45835.]—Fusible Plugs.—Much has already 
been said on this important fittiug, as I consider it 
is of importance when perfect and properly 
attended to, which unfortunately seldom is the 
case. When of good construction and new, they 
are reliable; but my expericnee is similar to that 
of L. O. V.,“ and our thanks are due to him for 
his slight experiment, which is that, after being in 
about 8 to 12 mouths, the alloy, which should be 
fusible at 300° to 400°, is scarcely fusible at all in 
an ordinary fire. I have actually seen a copper 
disc melted out of the centre of a so-called fusible 
dug, while the fusible metal has been loft intact. 
Fhe cause of this change of nature I should very 
much Like to know, and trust some of our chemical 
readers will take the matter into consideration and 
sive us the cause of the change. It is well known. 
to all employed where they are used that there are 
constant cases of collapse, distortion, or overheating 
without the plug giving warning—no doubt due to 
the age of the plug. Melting out with water level 
above them may be due to several causes—sphe- 
roidal condition of water where heavily tired, 
flowing deposit in fecd-water, grease in feed- 
water, and neglect in cleaning carbon from 
fire side or scale from water side, by which 
means alone it can be examined, as I have 
known cases in which plugs have become leaky, 
aud on at once paying boiler off and clearing 
the plug there has not becu the least trace of fusible 
alloy, but the space found full of hard carbon and 
scule, with just a slight passage made by the 
recently-found leakage, the fusible metal having 
disappeared in the following manner :—The fires 
have been drawn and boiler blown out, when the 


heat in the hot fire-bars and bridge have been 
sufficient to melt the fusible alloy, which has run 
on to the fire-bars, the opening still being sealed by 
a coating of incrust on the water side, and the fire 
side rapidly tills with carbon, and so permanently 


generally, it is done by an arming press. He can 
emboss in an ordinary way by meaus of suitable 
tools, which are applied warm.—T. P. 

48835. —Fusible Pluss.—“ T. P.'s remarks 
on this question are very likely to lead to serious 


ment of the chaser; for the inside thread you must 
alter the position of the tool-rest, and stand so that 
you can see into the lid of the box. I have never 
ound much difticulty in it—I succeeded the first 
time I tried, but I made the mistake above men- 


tioned, and the screw was left-handed. If the 
wood is any way soft (or hard sometimes), don’t 
attempt, after having cut the full thread, to con- 
tinue the use of the chaser. If the work is too large, 
take the top off the threads with a chisel and then 
return to chaser, as when the threads are full cut 
the continued use of the chaser will be apt to strip 
them.— Os. 


[48483.] — Henry Lord Clifford (U. a.) — 
Might I suggest to this querist to ask these ques- 
tions in the Leeds Mercury Weekly Supplement, 
and, most probably he will have an auswer. 


[48492.] — Swan’s Lamps — Gas-Engine 
(U. A.) I am sorry no one better qualified than I 
am has answered this query; but to take it out of 
the list of unanswered queries I will do the best I 
can. I saw, at Bradford, an Otto gas-engiue, 

-h.p.,nom., driving a small dynamo, said to be 
Siemeus’, but which appeared to me to be like 
Maxim's. This dynamo was driving 12 16-candle 
lamps. The armature of the machine was about 
loin. long.—W. L. 


5 Reeds. — In reply to 
Henri Etienne,“ p. 434, I beg to say that what 
I mean by an “‘ undue force“ is an ‘ unnecessary 
force.“ It is when the expression-stop is used by 
an inexperienced player, that the injury is done to 
the vibrators.—G. FRYER. 


[418607.]—Combination of Levers (U. G.) — 
The quenst does not appear to recognise that the 
spaces passed through by the power and weight are 
inversely proportional to the power and weight 
themselves: 1. 0., if a power of llb. will raise a 
weight of I00lb., the power will have to fall 1u0in. 
while ruising the weight lin. This is ono of the 
important fundamental truths of mechanics that it 
is Often dimeult to get clearly comprehended.— 
PLONI ALMONI. 


48689.]—Lathe- Bed. Hus not “ W. J., 
pattern maker, St. Austell,’ got slightly confused 


cousequences if this question is permitted to tinish 
here. It is evident he has not penetrated the sub- 
ject or gone sufficiently into the question, or his 


views would have been very much different to what 


they are. Iu tho first place, he states they area 
delusion and a snare. I can speak positively to 
the contrary. In my own knowledge, they have 
been the means of saving many lives, and prevent- 
ing a great number of collapses which might have 
ended in serious explosion and great destruction to 
property. Now, I have hada fair, varied experience 
of the different waters of the United Kingdom, and 
I go so far as to say that some of these waters are 
untirely unfit for boiler purposes, unless the tubes 
and fireboxes are fitted with fusible plugs of a suit- 
able description. Some people, and even prominent 
engineers, consider it impossible for overheatiug to 
occur whilst there is several inches of water above the 
tubes or firecboxes. Now this is entirely erroneous. 
There are certain precipitations that are always 
dangerous; and when boilers are fed with water 
containiug these ingredients, and the fireboxes or 
furnaces are fitted with plugs, I am quite aware 
they are constantly blowing out: but this is not 
the fault of the plug. It is necessary to ascertain 
the actual cause; then we may endeavour to make 
a cure. I must admit there are mauy fusible plugs 
put into boiler furnaces that are entirely unworthy 
of the name, inusmuch as, in some cases, the alloy 
is compounded without for one moment ever taking 
into consideration its fusing point. There is one 
point which is frequently neglected — that is, 
cleanliness, A fusible plug ought to be cleaned 
as often as possible, both inside the boiler and 
also on the fire side. One moment's cou- 
sileration will explain the necessity of this. 
Now, in choosing fusible-plugs, a few hints may be 
ot service to many readers of this valuable issue. 
1. Large opeuinga are always essential, so that the 
incrustation offers no impediment to the steam, 
2. A fair medium depth of alloy between fire and 
water-side. This is found in practice not to be so 


easily burned; consequently, fuses with certainty 


seuls what should be the fusible plug, until the 
incrust is accidentally or otherwise removed, 
aud the water gradually percolates through 
the carbon, and so causes the leakage. Other 
fuilures may be attributed to this aud similar 
causes. There are a number of patent plugs, all of 
which have their advantages and disadvantages. 
The Smith’s’’ double-cone and Smith’s’’ siren- 
cone, the Bailey.“ ‘ Allen - Harrison,“ and 
“ Saxon” being among the best known. One 
defect is, difficulty in renewing the alloy, so that 
they are used another three months, and on again 
another three months, before they are sent to be 
refilled. Another defect in one plug, is being able 
to renew by placing. a piece of common sheet-lead 
over the holes in seating, which is sometimes so 
thin that it will not stand the boiler-pressure, and 
so the metal is forcibly blown through the holes. 
It is surprising to sce anyone ask why they should 
be above the crown of the furnace, for to fix it at 
level of furnace-crown would be the height of folly, 
as the crown-plates would be overhcated, and 
probably collapse at the very moment the plug 
could be expected to give warning; and so the 
warning would be too late. If Manufacturer“ 
can make plugs (patent, of course), and with cach 
plug give a guarantee that it will be efficient and 
reliable, and not change its nature, as it were, for 
three years, it would be a good stroke of business 
for him to introduce them, and it would bea benefit 
to the steam-using public, and, with ull the patents 
now out, there is still room fora better; for, as 
“L. O. V.” states, they all ‘invariably lose their 
nature after being in use a few months, and although 
loose, spare caps are supplied with most plugs, 
they ure neglected ; and I should much like to see 
the question taken up by someone qualified to deal 
with it, und tell us plainly what causes the change 
of nature; or, if there is no change, why will not 
pateutees guarantee their own make of plugs for 
louger than six to twelve months? — BOSW LLL. 


[48810.] — Thermopile.—There aro several 
thermopiles described in back volumes; but as 
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to 5 the heat produced by the con- 
traction of muscle, would you not be putting your- 
self under the Vivisection Act’ However, some 
physiological experimentalist must answer that part 
of the query. You will find directions for making 
the thermopile on p. 119, Vol. XXXIV.—S. M. 


[48819.]—Rack and Pinion.—My way of set- 
ting a toa pinion is simply to plane up the 
piece of wood I intend: to make the rack out of; 
then I take my pinion and rub a little black oil (or 
ink will do as Ten on the edge of the teeth all 
round; then roll the pinion on the piece of wood 
rather hard, aud you will have your mck marked 
out exactly to match the pinion ready for cutting, 
a the indentation the pinion has left.—W. H. 

OYE. 


[48352.]—Dyeing.—“ Amateur should state 
the matenal of which his canary-coloured stuff is 
made, for it makes all the difference whether it is 
of vegetable or animal origin. There is a process 
for black or mixed fabrics in No. 840; but if 
Amateur's stuff is silk or wool, he can easil 
dye it a brown by means of the aniline dye of that 
shade. The old-fashioned methods of dyeing re- 
quire so much in the way of plant and dye stuffs 
that are not readily procurable in small quantities, 
that it is always cheapest to send the material to 
the dyeworks, for there, working with large quan- 
tities, they can do the actual work at about 
as ae cost of the dye-stuffs to the amateur. 


[48864.]—Electric Signs.—You will find a 
description of these in No. 790, p. 239. Perhaps 
you do not allow swing enough, or have not sufti- 
cient battery power. The speeial cell used was 
illustrated on p. 454, No. 799. See an illustration 
on p. 41 of last volume, which will show the methud 
of arranging the parts.—E. G. M. 


[48872.]—Saw Table.—There is an illustrated 
description of a machine on p. 362, Vol. XXVIIL., 
which hus a table so arranged that the wood can be 
cut square or to any bevel. I think you might get 
a hint from that.—T. P. 


[48583.])—Air-Gas for Gas-Engine.—Very 
doubtful if it could be done with benzoline. Petro- 
deum is used in the Brayton engine. Will not the 
Dowson system suit you? It was described in No. 
3861.—Escar. 


148914.] — Tea and Coffee after Meals.— 
The simple explanation of the unadvisability of 
taking these druks soon after dinner, or of using 
animal food at the usual tea-time, is that the 
tannin which is contained in the theine and 
caffeine, has not a softeniug (digestive) effect on 
flesh meat ; but, on the con „ a hardening one 
5 taunin of oak- bark hardens leather.— 


[48942.]— Telegraph Instrument.— To Mx. 
LANCASTER.—I am sorry to again trouble you; but 
I do not understand what sort of fork is to be used, 
or where placed. Kindly excuse my obtuseness 
and explain more fully.— REGINALD NEN. 


[48951.]—Drawing.—There are several con- 
trivances made to obtain copies of drawings; the 
one perbaps that you refer to is a piece of plate- 
glass placed vertically on one side of a drawing, 
through which the drawing may be seen by reflec- 
tion apparently upon the piece of plain r; but 
this is not a tru means of reproducing out- 
lines, even of photographs. The best method you 
can adopt is to take another photo, the size you 
want, and print from that ; or, if you wish to make 
an irai N drawing, then tho best method is to 
take a lantern transparency, and with a lantern 
enlarge it on to a screen on which your paper or 
canvas may be stretched, and you can draw with 
pencil or 5 as much of the image as you 
may require.— W. J. LANCASTER. 


148984. — Street Medical Coil.—The rotating- 
wheel is old; put on your machine something new. 
You can, with little trouble, make a swing, or you 
could arrange an attractive small racecourse, with 
horses running round, or make a see-saw, or again 
a dancing clown. The public have become used to 
mere rotating-wheels, even if they ring bells. You 
might put on a peal of eight bells, and have a 
barrel to make contacts to play a tune on the bells. 
There are a lot of things very attractive that you 
might apply.—W. J. LANCASTER. 


[48993.]—Yellow and Red Timber.—All the 
replies 1 to this query are more or less incorrect. 
Especially so is! Shipwright' when he says that 
Dantsic or Memel fir is often called red pine.“ 
The woods are nothing at all like each other, and 


belong to different species. ‘Yellow pine” has 
been correctly described by both “ G.J. H.” and 
“ Shipwright.” “G.J. H.’s’’ mistake lies in con- 


founding yellow pine with what the querist means 
by yellow deal,“ which aro also totally different 
woods. Timber Merchant ” is incorrect in sayin 

these are identical.“ If Timber Merchant hac 
said that what ‘‘ the Swedish and Russian shippers 
call redwood contains two species, which are not 
distinguished in some parts of this country,“ I could 
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have borne him out. I suspect that the difficulty 
which ‘‘ Devonieusis’’ has encountered is to know 
Whether yellow deal” and red pine are one 
and the same wood. They are not. Now, as seeing 
n tine of these woods is a much better guide to 
their discrimination than any description could be, 
and as I have large quantities of them in the saw- 
mills under my charge, if the querist or any of your 
correspondents care to address me, I would send 
them specimens of one or all of the following: fir 
timber, red pine timber, red pine deal, or yellow 
deal.—W. F 

[48993.|—Yellow and Red Timber.—I am 
afraid the inquirer in this case will have some 
difficulty in gleaning the information he wants 
from the ap tly contradictory answers given. 
If the ‘‘ timber ” he refers to comes from America, 
it is called pine. Yellow and red pine are per- 
fectly distinct kinds of timber.” the timber he 
inquires about comes from the North of Europe, it 
is in this country called yellow deal; and in the 
countries from whence we receive it it is called 


Y | redwood. Thus yellow and red pine are two dis- 


rinct woods; but yellow and red deal are not 
distinct, but identical. G. J. H.” is mistaken in 
supposing that yellow pine is now scarce ; it is the 
wood in general use in the United States and 
Canada for housebuilding, and several millions of 
pieces are yearly imported into this country. The 
present enormous consumption will, no doubt, 
cause scarcity at some future time ; but there are 
ample supplies at present. G. J. H.” says red 
ine is invariably used for window-sashes and 
mes. The wood is, no doubt, well adapted for 
such purposes; but I have never known it so used 
in the South-East of England, where sashes and 
frames are made of yellow deal—a very suitable 
wood, and cheap. I may say that I do not, in the 
flooring trade, know of the distinction G. J. H.” 
refers to. The red flooring bought in Norway and 
Sweden is sold in England as yellow flooring, the 
an difference being in the name. I ought, 
perhaps, to mention, that the woods we call yellow 
poe and red pine are, in Canada and the United 
tates, known respectively as white and yellow 
pine. Both are, of course, quite distinct from 
pitch-pine.— TIMBER NT. 
48999.]— Electric Light.—Forty Bunsen cells 
ill light two 20-candle Swan lamps, or four 10- 
candle lamps. You can have lamps of much lower 
resistance than Swan’s. I have a lamp which, 
when white-hot, has a resistance of 6'7 ohms only, 
and with this 1 have obtained 25-candle power 
with one dozen cells. Jablochkoff’s candies you 
ċould only light one with 40 cells, and even then 
not satisfactorily.—W. J. LANCASTER. 


e eee Battery.—You can 
light a flve-candle Swan with eight bichromate 
cells, made np of carbon and zinc plates, not less 
than in. by din. ; the carbons should be about 
Rin. thick, and the zinc nin. Such a battery of 
eight cells could be made up at a cost of about 128. 
for carbons and zincs, and salt or jam-jars would 
do well to contain them.—W. J. LANCASTER. 


[49010.] Hardening Plaster Casts.—‘' Auld 
Reekie asks what sort of casts? Well, casts 
used for models, sometimes large and sometimes 
small. I have only used st ps water in mixing the 
pinat, and oil the moulds with soft-soap thinned 

own with water, and put on witha brush, largest cast 
being about 4lb. to ölb. of plaster. Thanks for 
other replies, which I will try.— ALFonso. 


149021. Exposure.— There is no method of 
making any accurate table as to the exposure re- 
quired by any lens. All this must be ascertained 
by experience. I have made some thousauds of 
lenses, and any two may be taken out of precisely 
the same glass, aud worked to the same curve, and 
they will not work at precisely the same speed: 
one may be a little thicker than the other; but, of 
course, it is possible to select two that will work in 
unison.—W. J. LANCASTER. 


([49024.]—Stains or Dyes for Woods.—Try 
Crawshaw's dyes, dissolved in water, allowed to 
dry, and varnish.—Dvucrow. 


(49024.]—Stains or Dyes for Wood.—Many 
thanks to S. M.” for his reply. I will try per- 
manganate of potash, which I think is likely to 
answer. Stephens’ stains are effective when var- 
nished, but readily wash off if unprotected. A 
weak solution of sulphuric acid bleaches the wood 
rather than darkens it. Since inserting the que 
I have been reading Dr. Ure on dyeing, and thin 
it probable some of the processes used in dyeing 
calico may be successfully applied to wood. The 
= gle browns appear to be decoctions of ouk- 
bark und walnut husks.—DANDIE DINMONT. 


[4902G.]—Geological Query.—You must have 
mistaken the words spoken by the lecturer. It is 
both contrary to common sense and geological data. 
That land rises, and consequently suffers denuda- 
tion is true; that land sinks, and receives the pro- 
ducts of denudation is also true; but that denuda- 
tion begins first is quite too absurd. The cause of 
elevatious and depressions are due, not to alteration 
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of the surface stratum, but to alteration of strata 
more or less below the surface.—W. J. Lancas- 


TER. 

5 — Parallel Beam from Lantern.— 
C. R.T.” seems to have two mistaken ideas. 
In the first place, a strictly parallel beam can only 
be got from a point of light, and an approximate 
one from a amall source, such as the limelight; in 
several places I state that it cannot be got from a 
gaslight. The light is adjusted just in the 
principal focus of the condenscrs, where the rays of 
the sun would be condensed to nearly a point. 
But, secondly, even a nearly parallel beam, or the 
sun’s rays, will not, after passing through a slit, 
produce a sharp image of that on a screen. The 
illuminated slit must be ‘‘ focussed ” by a lens, like 
the slides in the lantern, as I clearly explain and 
show by diagrams. ‘‘C. R. T. 's“ three-wick 
light must, any how, produce diverging rays; but he 
can, nevertheless, get his slit sharp on the screen, 
and do spectrum work—which, I presume, is his 
object—with a focussing lens, which is used in all 
such work. The position of the light (with a jet 
and lime cylinder), for parallel beam is a very 
little nearer the condenser than what gives an 
image of the lime surface on the screen with con- 
denser alone.—L. WRIGHT. 


[40029.])—To Mr. L. Wright or Mr. Lancas- 
ter.—The easiest method of obtaining a parallel 
beam from a three-wick lamp is to use one lens for 
the condenser, and a second condenser just beyond 
the focus of the larger condenser. Thus a 4in. 
condenser, Gin. focus, would be used in lanterns, 
aud after the rays have crossed,a 2in. or smaller 
diameter lens of 4in. focus will give you a parallel 
beam. As I do not know the distance your lamp 
is from condenser, I cannot give distance of frout 
condenser from 4in.; but the lamp must be sufh- 
ciently back to give a convergent cone from con- 
denser, which, having crossed, is made parallel by 
the smaller lens. You may use the double con- 
denser ; then lamp would be nearer; but the 
parallelism would not be so perfect.—W. J. Lax- 
CASTER. 


49030.] — Locomotives.— Many thanks to 
ss r” for his reply. What I wished was more 
of a table, giving, for the sake of comparison, 
something like the following particulars for a few 
of the principal lines (say, for example, L. and 
N.W., M. R., G. N. B., and G. E. R.), or sections of 
these lines: — l. Average consumption for express 
passenger trains. 2. Class of engine working this 
traffic. 3. Average load. 4. On the whole, what 
sort of road is this result obtained on? In fact, any 
important conditions, for or against, that are likely 
to influence the consumption to any extent.—Mch. 


[49033.]—Electro-motor.—You will find lots 
of information about motors in back numbers. 
Thinking about the Portrushand Giants’ Causeway 
electrica ee which is practically the first elec- 
trical railway, it has struck me that we must have some 
readers residing somewhere on the route who could 
give us a full account of the whole thing: in a few 
short years such an account would be read with as 
much interest as that referring to the Darlington 
and Stockton railway. The Portrush experiment 
has the elements of success in it. A short ‘listance, 
under seven miles I believe, a capital of £45,000, 
sevoral excellent rivers to drive the turbines, in turn 
to drive the cars, a goodthree feet steel rail laid ona 
ready made road, no heavy gradients—all this pro- 
mises well, and I, as a reader of the MECHANIC, 
should be very pleased to read the contributions of 
anyone in the locality., I, of course, have seen 
several short lengths of electrical railways, but 
nothing that has been laid down as a permanency. 
The car in Paris, which in two months carned 
82,000 passengers, was a very pretty experiment ; 
but, of course, we have no data of the cost. The 
Portrush railway is to cost ld. per mile for work- 
ing; this compared to 7d. per mile for steam, and 
lld. for horses, is a great reduction in working ex- 

nses, but no return of cost has yet been published. 

e shall look out for the first report with pleasure. 
-W. J. LANCASTER. 


[419037.]—Kaleidoscope.—You can, of course, 
make a kaleidoscope of any size; but it is not well 
to have any great difference between the bottom 
and top, especially when the length is short. I 
would not have tho larger and lower end more than 
twice the diameter of the upperend. You must 
obtain the best glass you can get, and blacken the 
back, or you will have a lot of extra reflections.— 
W. J. LANCASTER. 

[49039.]—Incombustible Paper.—Use paste 
made with a fair supply of alum. The addition of 
alum causes the paste not to thicken so well, and 
requires much more flour.—F. M. 


[49047.] — Solder for Iron and Brass.—Tin 
the iron with the following amalgum: Rub inn mortar 
a little sodium und mercury, till they unite with 
flame, then add a little tinfoil. This amalgam 
readily adheres to any kind of iron or steol. The 
sodium should be washed out with water before 
soldering. ey solder will then adhere. I find . 
microcosmic salt better than borax in many cases. 
—J. HARGREAVES. 
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[49047.]—Solder for Iron and Brass.— 
Use hard, long-grained, tin-solder, nef one of lead 
to two of long-grained tin, using killed spirits of 
salts as a flux. This, if well done, and properly 
“ sweated in,” is remarkably . but bot 
must be thoroughly clean, and first tinned with a 
well-heated iron.—Agaz. 


[49049.]J— Burnt Sugar If “J. M. S.” will 


filter his spirit after he has added the burnt sugar 
to it, he may find that the spirit has retained suffi- 
cient colour to suit his purpose; but of course I 
don’t know what depth of colour he requires. I 
found that methylated spirit (60 o.p.) retained sufi- 
cient colouring mutter to make it about the colour 
of brandy ; but I have no doubt I could have made 


it still deeper.—E. G. T. 


Oe Tanpi RS “t Brakesman,” p. 
438, kindly give me the number of revolutions per 
minute his pumps work at, and the length of his 
suction-pipe, and oblige-—ENGINEMAN f 
(49058.]—Medical.—Judging from the descrip- 
tion of symptoms, sent in your issue of Jan. 5th, 
by “Anxious Father, | am inclined to think 
the case parallel to one that came under my notice 
some rs since. The daughter of a friendof mine, 
aged 17 years, suffered from St. Vitus’s dance. After | 
unsuccessful treatment from various medical men, | 
her father decided to take her to St. Bartholomew’s 
Hospital. I should state that the fits had increased 
daily in number and violence. The day after she 
was received in the hospital they reduced number 
of fits, and after being in that fine institution six 
weeks, she came out perfectly cured, and has never 
had a return of that illness. She is now a 
poe), healthy woman.—WILLING SUBSCRIBER 
OSPITAL FUND. 


[49060.]—Vice for Bench.—Acting upon the 
suggestion of Parallel, I have much pleasure in 
furnishing the sketch and particulars asked for as 


ft) 


TE E : 


Mn 


to the American double-jawed vice. It is not a 
novelty, having been ponies in 1875, though it is 
certainly not so well known in this country as it 
deserves to be. It consists practically of three 
parts. That marked A comprises the two front 
jaws, with the draw-bar in one piece, with the 
screw sing very loosely up a cylindrical hole, 
which 1s bored through the w-bar from end to 
end. B is the back pair of jaws only, with oblong 
hole through the centre accurately fitting the draw- 
bar; the back portion ef B is turned down so as to 
form a solid shoulder with a nozzle, which fits quite 
true in a circular socket turned out of the front 
face of C. C forms the base, by means of which 
the vice is fixed to the bench ; a portion of its upper 
surface is planed off flat, forming a useful anvil for 
riveting, &c., whilst the back portion carries the 
nut or screw-box. This nut may be described as a 
long tube, the external portion of which is nicely 
fitted to enter the hole in the draw-bar, and its in- 
ternal surface carries a strong square thread fittin 
the screw of the pin. B turns quite freely in C, o 
course carrying A round with it. To keep B from 
dropping out of its seat, a small deep ve is 
turned in the rim of its back nozzle, and a long 
screw is passed through the corresponding portion 
of the socket in C, entering the groove, and, whilst 
effectually securing B in its proper relative position, 
ullows it to rotate freely. Twelve holes are drilled 
in the back face of the shoulder of B, and a small 
spring bolt, fitted inside the anvil, and drawn by a 
knob projecting from the side of it, D shoots into 
whichever of these holes happens to be opposite to 
it; so that the jaws can be set in any of these posi- 
tions 30 apart, and will not shift unless the bolt is 
drawn for the purpose. The jaws can, however, be 
placed in any intermediate position, and are perfectly 
rigid as soon as they are screwed up so us to grip. 
One pair of jaws has the inner face smooth, and 
the other pair is roughed in the usual way. 
addition to the great advantage of being able to use 
either pair in any position, it is possible, in many 
instances, to grip the work with both pairs of jaws 
at once; the result penne that a very firm hold is 
obtained with a remarkably slight degree of pressure, 
to the obvious advan of the article under opera- 
tion, be it of metal or of wood. I can speak of 
tl. s 10 vices from some experience, having had two 
of them in constant use for about five years. One 


of these, with 3in. jaws, has been subjected to the 
rough usage which such things meet with in a 
smith’s shop, and beyond the knocking off of the 
knob of the spring-bolt, it is still in order; the 
other, a small one, with 2in. jaws, f fixed upon the 
end of the bed of my lathe, and find it invaluablo. 
Many others have passed through my hands during 
this period, amongst which some very large ones— 


amn. jaws— were fitted in a brass foundry for the 
use of the binge-finishers, and the only complaint 
I ever heard was that the men in other departments 
became dissatisfied with their ordinary bench vices 
im consequence. I need add no more, except, 
perhaps, to mention that the vice is known as 
8 Pentold’s ” patent, and that, no doubt, it may be 
obtained without difficulty through any of the now 
5 importers of American hardware. — R. T. 
EWIS. 


[49061.]—L. and N. W. R. Engines.—The 
Ida class were built at Crewe from about 1852 to 
1867, designed by Mr. Trevethick, and are known 
as large Trivies, to distinguish them from a 
6 0 put older class called small Trivies.’’— 


Ne Batteries.—I use, as a 
rule, either three or four pint cells with each coil, 
and these 5 a long time with n 
requiring an g. prefer a couple o 
pints, rather one quart cell. More is got out 
of the two pint cells for medical purpose. The 
agglomerate cells work well; but I have not had 
them in use so long as the ordinary manganese cell. 
—W. J. LANOASTER. o> ' 

bE pated anonci Coil.—I can only say that 
“Si ” is quite correct as to the silk-covered 
wire. No one would believe the difference between 
silk-covered and cotton-covered ani I should 
prefer 36 wire for secondary all through ; keep the 
remnants you have for other ee and buy 
14lb. to 1¥lb. of 36 silk-covered wire. lderings 
are never effective ; that is, they always impair the 
work of a coil, and while you are making, you had 
better do the work well.—W. J. LANCASTER. 


[49071.] — Ind uotion Coil.—You shall have 

em. I did not want to send first until I knew I 
could go on with them. The busy lecture season is 
nearly over, and I hope to have a few evenings te 
spare very soon to commence and goon with the 
articles. I am sorry I have been unable to 
write them before now ; but there is a limit to one’s 
output. My friends tell me Iam burning the candle 
at both ends; but I tell them I have never met with 
a case of death from hard work—plenty from no 
work at all. How I envy the men who have nothing 
to do—men who curse their fate, with means, but 
without brains. I don’t want their money, only 
their time. A friend of mine was buying some 
books; the seller brought out volume after volume, 
until my friend asked this inent question: Do 
you sell time He would have bought heavily, 80 
would I.—W. J. LANCASTER. 


[49073.] — Electric Clocks. — ‘‘ Progress ” 
wishes to make his long pendulum actuate the train 
of wheels in his clock, instead of the wheels opera- 
ting upon the ulam; then, poe the 
escapement wheel can arrange upon friendly terms 
with the pendulum, let him adopt the idea of the 
late Alexander Bain, and make a coil of about 4lb. 
of 22 or 24 copper wire, covered with silk or cotton ; 
this must be fixed just over the bob on the staff, 
and arranged to closely vibrate over poles of the 
same name of 2 steel magnets. A break half-way 
up the pendulum staff will establish and disestab- 
lish the current. This contact-break must be of 
pure gold to be of any use. Some rough carbon 


In | clinkers, imbedded a few feet in moist soil, at a 


short distance from a zinc plate, 2ft. square, also 
buried in the ground, will constitute a Galvanic 
cell that will drive such an electric pendulum if 
delicately suspended on 2 springs. I suppose this 
is what is referred to as e battery, which can- 
not be obtained for any tension effects. If this is 
not sufficient, I will send sketch of my electric 
clock, with sizes, etc. But I question if the outlay 
will repay Progress for his trouble. Mr. Bain, 


the inventor, did not make a fortune over his dis- 
covery.— ELECTRA. 


[49074.]—Stained Glass.—You can make a 
good imitation of stained glass with plain collodion 
containing Judson's dyes. Dissolve the colours you 
want in se te bottles of collodion, and allow the 
undissolved portions to settle, then paint with a 
brash on the glass. Of course these dyes will bleach 
more or less when exposed to the sun’s rays.—W. J. 
LANCASTER. 


[49081.]—To Poultry Breeders.—Choose the 
eggs which are blunt at each end, and you will find 
you will be all right ; the eggs which have a sharp 
end and a blunt one will be cocks, the other eggs 
will be pullets.—-M. P. 


(49083.]—L. and S. W. R. Goods Engines.— 
Anglia, 226; Scotia, 224; Hibernia, 225; Cambria, 
2225 Medea, 54; Montrose, 151; Giraffe, 22; Bison, 
19 ; Stonehenge, 16.—CLYDE. 


49087. Equatorial Circles.—‘‘ Tyro ” must 
first attend to the mechanical fittings and adjust- 
ments of his equatoreal. The optical axis of his 
telescope must first be made to coincide with a 
plumb-line, then the cradle intended to 5 
telescope must be fitted to it, so that the two - 
ings on the declination axis (attached to the cradle 
at right-angles) are perfectly level one with the 
other, and these should preferably be of equal dia- 
meter. The decl. axis must, in fact, be fitted 
square to the tube in every way. Next, the polar 
axis must be put in a lathe, the psaning 
collar turned up true, and perhaps slightly coned, 
the disc fixed on the upper end, turned flat on the 
edge and flat on the upper side, but the under side 
dished, so that the outer fin. zone only makes a 
bearing on the lower disc; if these be of wood, a 

lished plate of brass or zinc should be between 
Jo diminish friction. He will require to know his 
latitude, in order to approximately fix his polar 
axis at the angle, that the disc on it may 
revolve in the o of the celestial equator. When 
he has the mechanical adjustments correct, he will 
find in Horne's Hints, mentioned before, 
ample directions for completing the celestial 
adjustinents ; o in Browning’s and Calver’s 
books, but more fully described in the first. 
The bearing-collars on the decl. axis must work in 
V-bearings, one of each placed at opposite sides of 
and upon the disc on the decl. axis; so adjusted 
that on levelling the disc the collars shall be level 
and still be so when the decl. axis is reversed enc 
for end. Hinged metal straps and thumbscrews 
must be fixed over the V-bearings to keep the 
declination axis in its place. These screws and 
straps can also be used for clamping. If the stand 
be a tripod, he must fix at three points in a circle, 
a level stone pier let in the ground, so that No. } 
shall be south of the other two, which must be 
east and west of it. Ifa wooden or iron block 
stand, three equi-distant screws can be used; when 
in position, the south one will elevate or opri 
the polar axis a few degrees, and the others adjust 
E. and W., as required. As regards any little 
point which is not clear to him Tyro” must 
write again ; or, if he will advertise his address, I 
will writo to him. I am simply an amateur like 
himself, but I feel a pleasure in helping auy 
querist if I can. I would lend “‘Tyro”’ two 
numbers of Vol. XV., which contains articles by 
our esteemed correspondent, ‘“ F. R. A. S., with a 
subsequent correction.—J. C. L. 


49093.]— Making Pencils.—The manufacture 
of -pencils is a more intricate process than the 
novice would think. The lead is first pulverised by 
means of crushers, similar to those builders use. 
It is gradually worked up into a paste, then placed 
into a case with a small, square aperture at bottom, 
through which it is pressed by means of a lever. 
The composition or lead is nipped off in spa pe as 
required, placed in a grooved shelf, after which it 
is put into a furnace or oven, and subjected to a 

t heat. The lead is then ready fer insertion 
into the grooved wood.—GRETA. 


49093.]— Making Pencils.—Pencils are made 
either by sawing the blocks of plumbago into 
squares of the size to fit the grooves in the wood, 
or else by miang powdered plumbago with an 
equal quantity o washed clay, and then 
moulding into desired shape, and finally tempering 
by heating, surrounded with charcoal or sand, 
in a covered crucible. Crayons are made in a 
similar manner, using pipeclay and omitting the 
tempering process; wing the uisite colouring 
mattter instead of plumbago.—E. T 

5 Leg. In reply to this, if 
I w your address in London, I could get a 
friend of mine to call on you before he leaves the 
City next week, and who could give 185 a good 
deal of information. Not having seen the descrip- 
tion mentioned, I cannot get him to state what I 
might say just now ing it; but, from his 
directions, give the following, as I am answering 
other querics :—‘‘ There are a multitude of designs, 
which it would take pages of the ‘E. M.’ to con- 
tain; but,“ he states, out of all, there are only 
three or four any use.” He states that ‘‘ the steels 
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cannot be got, unless from a maker, and the price 
of same range from £2 to £5 per set, according to 
the pattern and make. Steel rivets are best; but 
iron might do for plain work.” His suggestion is, 
“ you had better buy one made, like secondhand or 
a misfit; in latter the steels are as good as new, 
and are often sold very cheap. They could be 
taken off and ‘resct’ to suit. This would be the 
cheapest means for you to get the steels, and are 
seldom anything the worse, even in secondhand 
work, if well made at first. But if you could 
afford to go to the expense of a new article, made 
by a really good hand, of great experience, would 
be best, cost of same being about C5 and upwards ; 
but practical makers sell much higher if they make 
a speciahty of this particular branch.’’—Cuas. 
THORPE. 


eee Induction Machines.—The 
hole in the plate should be cut by a glazier on a 
proper centriug-table. If the circle is cut with the 
diamond, aud two or three cross-cuts made, the 

iece will come out in an instant. The Leyden 
jars could be made of test-tubes, say lin. by ñin., 
and about an inch and a half near the bottom 
covered with foil. ‘They should be kept well away 
from the glass plate, but their position is of no 
moment. A aetached 85 connected inside to one 
conductor, aud outside to the other by wires, 
would answer just as well. The arms for the 
brushes are formed with double ends to grip tlie 
plate, and cemented to it; they are connected to 
the neighbouring foil disc. — SiduA. 


[49108.] — Voss Machine. —Whilst leaving 
other questions to those to whom they have been 
specially addressed, the following description of a 
sumple glass plate boring machine that I have seen 
may be of service:—Tuke a piece of quartering 
2in. by Yin. and 2ft. long, and another piece 
2 by 2 and Qin. long; ecrew or bolt the two 
together, leaving about 3in. of the Yin. piece pro- 
jecting ; on the part where the two pieces are in 
contact, erect a spindle to carry a driving wheel; 
on the end of the 2 by 2 picce tix at top aad bottom 
a piece of iron or brass plate with a jin. hole in 
each to carry the spindle of the cutter, which 
spindle may be of fin. iron; at the bottom end of 

e spindle cut a thread for about a zin., fix a 
sheave on the upper part of this spindle, and at the 
bottom screw on a cutter, which may be for a gin. 
hole a piece of brass tube of tin. diameter; in some 
convenient place in this tube a hole is made, so 
that it may be fed inside with emery and water; a few 
weights are required to be placed in the spindle 
above the shcave to give the necessary pressure; a 
driving band is added, aud the affair is complete. 
This machiue will cut holes up to 23 in. in diameter or 
more, accorling to the size of the tubular cutter. 
The machine being together and secured to a bench 
by the 3in. projecting piece of the 9in. piece, secure 
the glass-plate to the bench so that the place of the 
required hole is exactly under the cutter; put some 
emery and water inside the cutter, work away at 
the driving-wheel, and in about a quarter of an 
hour a clean hole is cut in the plate. The arrange- 
ment being fixed in position, the only care required 
in working is to keep plenty of emery and water 
supplied to the inside of the cutter.—H. B. T. S. 


149113. Minima of Algol.—I append a list of 
those visible during the night hours of the first 
quarter of this year. 


h. m. 8. 

January 25 18 20 45 
95 e 5 2 2 2 „%415 9 40 

39 CCC wecuatend 11 58 35 
Februn yr wee . 8 47 30 
5 r EAT vows 16 0R 5 

a SU ciseedsesiaves lo 9 

s N 8 10 29 55 

ae 26 „„ „ „„ „ „„ „„ „ s...’ 7 18 50 
Maren . 18 54 30 
i C0 15 23 25 

E — . 12 12 20 
„„ how . 9 1 15 


1f “ More Light“ wishes to extend the above list, 
he can very easily do so iu the following manner: — 
To the last minimum given add 2 days 20 hours, 
48m. 558., which is the exact period which elupses 
between two successive maxima of Algol. Re- 
ating this process ad liditiin, he will get a loug 
ist Of minima, a large proportion of which occur 
during the daytime. He can then pick out those 
which occur during the night hours, and, knowing 
the times at which Algol sets in his latitude, those 
which he cau observe.—A YOUNG ASTRONOMER. 


[49112.]—Orest.—All legitimate male members 
of a family are entitled to bear the crest of the family. 
Widows and unmarried women are not allowed in 
strict heraldry to use crests. — KENNET WERE. 


(49112.]—Crest.—All the sons of a family are at 
liberty to use the tamily crest, but there are certain 
special marks (I forget what they are called) which 
are used to distinguish the younger branches of a 
fumily. Heraldry is rather an interesting study, 
and 1 would advise BE.’ to read an elementary 
work on that subject ; he will have no cause to 
regret it.— Os. 


49112.]J— Crest. -A father’s crest is borne by 
all his sons as well as his coat-of-arms. The crest 
is the eame for all, but the coat has a ‘ difference 
foreach son. I have heard it stated, but am not 
sure of the fact. that as a difference would not 
be distinguishable at a short distance, say, on a 
field of battle, the different sons were wont to take 
different crests. In this case, very probably, the 
eldest son would take the father’s. The“ differ- 
euces’’ borue in the shields by the different sons 
are as follows:—Ilst son, a label; 2nd son, a 
crescent ; 3rd son, a mullet; 4th son, a martlet ; 
jth son, an annulet; 6th son, a fleur-de-lis; 7th 
son, a rose; Sth son, a cross moline; 9th son, a 
double quatrefoil.—THE FESTIVE INFANT. 


[49115.]—Gasometers for Limelight.—A 6ft. 
ns-holder may be made the following size :—Tho 
inner chamber, 2lin. in diameter, 30in. high; the 
outer holder double the height, or nearly so; the 
best material is zinc: it is what I always use.—A. 
PUMPHREY. 


[19116.)— Celluloid Collars.—I have never 
found any smell from these. I obtained some in 
Liverpool, aud some at Coln, in Germany.—R. 
HANNEN. 

[49116.]—Celluloid.— Camphor is one of the 
ingredients of celluloid. Free exposure is the only 
way by which the objectionable odour can be re- 
moved.—Qs. 


[49116.]—Celluloid Collars.— The camphor 
appears to be an essential ingredient of the com- 
position used for collars; but I have seen the 
excellent celluloid keys for pianos and organs sent 
from America, and there 1s no smell of camphor 
from them. Probably the smell goes off on ex- 
osure to the air, especially if they are warmed. 
The most potent objection to them I have heard 
is that they turn yellow in a few weeks after wear, 
I believe, and the smell of camphor is scarecly an 
objection, for it is very much of a disiniectaut.— 

[49116.] — Celluloid Collars. — The camphor 
smell objected to in these collars is only temporary, 
aud will be all gone in a day or two, or may be 
removed at once by washing in tepid water and 
soap. But these collars have a greater and more 
serious fault thun the smell of camphor, and that 
is their inflammahility. Some months ago I saw 
one of my yoke-fellows wearing one of them, and 
I was so much taken with their appearance that I 
invested in several for my own use. One of them 
being, what I considered, done, I took a new one, 


and tossed the old one in the fire, when it at once 


burst into a ticrce flame. Struck with this, I ex- 


perimented, aud found that the touch of a flame 


sets them in a blaze, or even a red-hot surface 
without flame. If I was wearing one, aud lighting 
u cigar or pipe, and the fusee was to fall out of my 
fingers on to collar, or ash from pipe, or a gas- 
flame was to get at it, or any ono of a dozen quite 
saible accidents were to happen, my neck would 
surrounded with fire before I could even, 
perhaps, know that the collar was aflame. Have 
nothing to do with them; they are dangerous. 
Besides, you cannot keep them white; they soon 
assume the ‘‘duck’s-foot’? colour, and are more 
expensive than linen collars.—Scorus. 


[49117.]—Thermometer.—Have had registering 
(minimum spint) in use several years, and it never 
separates. They must be hung bulb end Jin. lower 
than the other. If not, when the temperature is 
high the spirit vaporises, and when it cools it will 
condense aud run to the other end. When this is 
so, or when the spirit has separated from being 
shaken, it can be got together by swinging the 
thermometer sharply, bulb end doana: Any 
quantity of spirit can be got back in this way, u 
little at a time, of course.—W. G. T. 


(49120.]—Violin-Bow Cleaning.—Cold water 
and soap. You can have it rehaired for a shilling. 
—FIDDLeER. 


[49120.]-— Violin Bow.—To clean this, try a 
little methylated spirits; but don’t let it get on the 
woodwork, or it will remove the polish. J presume 
the querist wants to clean the haur.—QOs. 


[49120.]—Cleaning Violin Bow.—Nothing is 
necessury except a hard tooth-brush, with soap and 
water; but, unless the rosiu is bad, the hair ought 
not to want cleuuing until it needs renewul.— LEWIS 
Waiu. 


[49120.]—Cleaning Violin Bow.—I know very 
httle about violin-bows or their treatment; but 
should think that the most rational way would be 
to wash off the superfluous rosin with methylated 
spirit, and then, if necessary, repolish the wooden 
per, and when quite dry, rub more rosin on the 

air. — E. G. T. 

{149121.]—Hairsprings.—This is a subject upon 
which, shortly, I propose to have something to say 
in as full a manner as I possibly can; so in my 
reply to you I will be brief. Respecting the adjust- 
ment of the hurspring between the pins, a little 
difference ot opinion is to be expected. The posi- 
tion is often governed by circumstances peculiar to 


the watch in hand. When properly set, and the 
watch has been brought to correct time, the hair- 
spring should have free play between the pins. It 
should not, however, when the springs are set wide, 
be allowed to have impact with both of them: the 
inner one, i.e., that nearest the staff, should be the 
one. The spring should actually tough the pin, or, 
for the purposes of regulating, the index and pins 
are uscless. In effect, it makes only little differ- 
ence whether the spring touches the outer pin in 
expanding, or the inner in contracting, providing 
the pins are not set wide. As, in the case of a very 
open-set spring, the second coil would be tree of the 
inner pin; but where the pins are wide apart, such 


-| freedom for the first coil would bring the second in 


contact with the inner pin, retard its freedom, and 
so make the watch gaintime. In the Waltham 
watches, likewise the Elgin's, the regulating pins 
are set so close gencrally, as to allow only the 
barest freedom for the play of the spring ; and this 
I hold to be the correct way to set them. In such 
a case the spring would touch each pin in succes- 
sion. Itoften happens that a very slight altera- 
tion is needed in getting a watch to time, and 
advantage is taken of the effect produced by u 
little opening or closing of the pins, to make the 
watch gain or lose. Opening the pins and giving 
more freedom to the spring causing it to lose, and 
tice rer. OE. 

Die EEA in Horse Training.— 
If he is afready fretful and anxious at starting, I 
should say that the electric shock you propose 
would, probably, prevent him from starting at all. 
That is not the kind of horse on which to experi- 
ment with electric shocks.—Os. 


° 


[49123.] Electricity in Horse-Training.— 
Fretfulness may result either from a desire to be 
off or, not uncommonly in harness. from a badly- 
fitting collar. Flogging or punishment is seldom 
of any use in such a case; the best thing is to speak 
to the horse—nearly all horses like being talked to 
—and gently touch him with the whip. If this 
occurs in the saddle, a touch, not a dig, with the 
spur will sometimes stop it. Electricity has, I 
believe, been used with success in one or two cases 
of very troublesome horses, one of the wires froma 
shocking machine having been connected with the 
bit. It is said that ou the machine being put in 
action the horse was at once subdued, but iu the 
case now mentioned it would be worse than useless. 
It is quite impossible to lay down any fixed rules 
for the treutment of horses—some seem to be 
managed easily by kindness, and sume require con- 
stant severity. A horse ſidgetty in hamess can often 
be stopped by spenking to and just tonching him 
with the whip, almost rubbing hint with it, and in 
saddle a slight touch of the spur, sometimes only 
the pressure of the leg, is often sufficient; what is 
required being merely to divert the horse’s atten- 
tion.—H. B. T. S. 


(49126. —Huyghenian Eyepiece.—‘ Dorkey’’ 
has been supplied with glasses for a Ramsden in- 
stead of Huygheniun, and he will find it much the 
easiest to coustruct. Those he has, however, are 
too long focus. Two of zin. focus, placed a frac- 
tiou less than g apart, with the couvex sides turned 
towards cach other, will just give the power. For 
Huyghenian, the 4 and 4 will auswer, placed zin. 
apart, and the tlat side of each leus towards the 
eye.—W. G. T. 


49126. —Huyghenjan Eyepiece. — For an 
eyepiece of this description, the focus of the lenses 
should be pretty nearly in the proportion of 1 to 3. 
To obtain a power of about 80 diams. with an 
object-glass of 30in. focus, the focus of the field 
lens should be y\in., and the eye-lens rain. These 
should be placed with the flat sides next the eye, 
at a distance of ‘in. from each other, with a dia- 
phragm between them at the focus of the eye-lens. 
‘Che construction of such an eyepiece would be ex- 
ceediugly simple if the lenses were of the same 
diameter; but as this varies almost in the same 
degree as the focus, some care will be necessary to 
get the plane sides parallel with each other. Per- 
haps the simplest way of doing this would be to get 
one end of u piece of brass tubing—just wide enough 
to admit the field lens—trued in a lathe. Some 
brown paper may then be pasted round a pencil 
until it just fits the tube, when each end should 
cut while it is in the tube and on the pencil by using 
the trued end of the tube as a guide. This inner 
tubo will serve as a stop for each of the lenses to 
rest against. The eye-lens being of a smaller dia- 
meter should be kept from shitting by slightly 
countersinking the brown-paper tube und pasting a 
perforated card over it. The brass carrier tube ina 
be thicknessed to fit the telescope with similar rolls 
of brown-paper. An exceedingly simple and effec- 
tive micrometer for a Huyghenian evepiece can be 
made by fixing threads of spun glass across the 
aperture of the diaphragm, The lenses described 
by “ Dorky ” as being each of lin. focal length 
would be useless for an eyepiece of this description: 
but they would make a capital Ramsden eye- 
piece, and, with his object-glass, would magnify 
about 40 lincar. They should bo placed with 
the convex sides facing each other, and 


Jan. 19, 1883, 


rather less than jin. apart. Such a combination 
would not require a diap , and would give a 
very flat field, though not so free from colour as the 
Huyghenian. The theory of eyepicce construction 

uires, among st other things, that the axes of its 
lenses should be coincident with that of the object- 
glass. This has rather a formidable sound, and to 
an amateur not accustomed to lathe-work would 
appear so difficult that very few would venture to 
attempt it. It is a rule, however, that will admit 
of so liberal an interpretation that it may be practi- 
cally disregarded. Some time ago I was pennitted 
to examine the ay power of Mr. T. E. Espin’s 
ñin. refractor, with which, as I understand, he has 
made many valuable discoveries in double stars. 
Naturally, I expected to see a very expensive and 
well-finished piece of workmanship, and I am sure 
our readers will appreciate my astonishment when I 
mention that the body of the eyepiece consisted of a 
cork bung, with a hole for the lenses, cut with a 
penknife, and yet with this rough and ready 
eyepiece, Mr. Espin informed me, he could separate 
stars of less than !“ apart. Surely, after this, 
no amateur need be discouraged because he does not 
happen to possess a lathe, or other tools generally 
supposed to be indispensable for even rudumentary 
work.—ALDEBABAN. 


[49128.]}—Sorewing.—I send a sketch of the 
required tool. Fig. 1 is the plan; the cylindrical 
part should be as large as possible, and the tooth 
no longer than is necessary. Fig. 2 is the front 
view of point; the clearance required depends on 
the diameter of the hole and the pitch of the screw, 
and may be found thus. Drawa line equal in 
length to the circumference of the hole, aud a per- 

ndicular to it equal to the pitch of the screw 
(it, for four th to the inch, jin. in length) ; 

hypothenuse of the DEN anp ed triangle so 
formed gives the clearance; this should be a little 


FI . 
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exceeded in practice. Fig. 3is the end view; do 
not give too much upward set, as it weakens the 
int; if the screw is in brass, none is required. 
With zin. and coarser pitches, it is well to make a 
small tool to start with, and finish with one the 
exact size, at any rate in iron and steel.. In large 
shops, I believe, twist drills are in a 
machine; the larger drills generally have a centre 
line, and may then be ground pretty easily by 
hand; 1 wee small ones, I now of 15 habe 
except inding them experimentally until the 
drill the Trnallest possible hole, when the point will, 
of course, be central.—E. O. A. | 
[49130.] — To “F. W.,“ or Alfojoe.“ — 
Either you have broken the verge, by allowing the 
escape-wheel to catch against it, as you were 
takiug it from its position ; or, in like manner, the 
inner pivot of the escape-wheel is broken off. 
Which isit? In either case the remedy is obvious. 


From what you say, I imagine the Sapo Torn 
pivot is broken. Instructions were given by me to 
a querist last week upon this partic repair; but 


I advise you, unless you have had some experience 
in the work, and recovered from the inevitable 
heart-breakings of the ‘‘ tyro ” days, to let it alone, 
and send the job to a practical man for the neces- 
sary repairs.— ALFOJOE. 

(49131.]—Steel Wire Rusting.—Plate it with 
copper or nickel.— Os. 

[49131.J)—Wire Rusting.—If Farmer gives 
his wire a coat of varnish or boiled linseed oil, 
letting it dry hard, it will prevent it rustmg.— 

NOMEN. | | | 

[49131.] — Steel Wire Rusting. — To kee 
steel wire from rang. get some powdered cha 
lime and well dredge the wire with it and roll in 
paper and keep it in a dry place.—W. H. Toxe. 


[49131.]—Steel Wire Rusting.—Would it 

il the steel wire for the purposes to which 

4% Constant Reader wishes to apply it to coat it 

with copper, by passing the wire through a solution 
of sulphate of copper ? — WALTER H. Ixce. 


[49131.] — Steel Wire Rusting.— Take your 
steel wire to any coppersmith’s shop, aud get it 
dipped in their pickJe-tub for one moment; then 
have it rinsed in cold clean water, and dried with 
sawdust. You will find this will answer your 
purpose.—THos. CLARKE. | 

[49131.]—Steel Wire Rusting.—If ‘“‘ Con- 
stant Reader's wire is not subject so much fric- 
tion, the best plan would be to cover it with a thin 


coating of collodion (thinned by addition of an 
equal quantity of ether). This plan has been re- 
commended for the protection of silver plate 
against tarnish, and it seems to answer admirably ; 
it can be readily removed by washing with warm 
water.—E. G. T. 


(49132.]—Silver.—If the mixture is dissolved in 
acids and precipitated with hydrochloric acid (salt 
is wasteful of silver) pretty well all the metals will 
be got rid of except lead, and this will be removed 
by repeated boiling in water and decantation while 
hot, as long as long as the water takes any chloride 
of lead away, which can be tested for by sul- 
phuretted hydrogen or any soluble sulphide.— 
SIGMA. 


[a] —Silver.—First you would have to find 
out with what metals the silver is alloyed— whether 
it be lead, tin, or brass (zinc and copper), or all 
three. To ascertain this, the following analysis 
must be ormed. First dissolve in nitric acid, 
then add hydrochloric acid (HCl), which precipi- 
tates lead and silver; filter ; wash the precipitate 
with boiling water, which dissolves the chloride of 
lead, which may be precipitated by she ra acid, 
leaving the silver as chloride; take the filtrate from 
the first operation, and pass sulphuretted hydrogen 
through it. This will precipitate the copper (of 
the brass) and the tin in a black powder; filter: 
Nigret the precipitate in sulphydrate of ammonium, 
which dissolves out the sulphide of tin, but leaves 
the copper ; add hydrate tassium, which will 
precipitate the tin. Take the filtrate from the 
sulphuretted hydrogen, and add ammonium hydrate 
and chloride, which will precipitate the zine. The 


following operation will be more easily seen from 
the table :— 
Add HCl 
Ppt. Filtrato. 
Pb and Ag Cu Sn Zn. 
Boil with water Pass through H, S. 
Ppt. Filt. 
Ag Pb 
Add H,SO, 
Lead will Zn 
be ag a i ndigest with AmHs Add AmHO and 
precipitated. AmCl 
Zinc ppt. 


N.B.—The copper may be more ensily detected 
by the blue colour of the solution. Having ascer- 
tained the composition of the alloy, the next thi 

is to isolate the silver. If the alloy is simply 
and silver, the silver may be isolated by cupel- 
lation—i.e., by putting the alloy into a cupel made 
of bone earth, and heating in the oxidising flame of 
the blowpipe ; then the lead oxidises and sinks into 
the cupe ving the silver as a pure button. If 
the other metals be present, dissolve in HNO; and 
add H, SO,, which will ag ge the lead ; then 
filter and add to the filtrate HCl, which precipitates 
the silver as chloride; shake the chloride, and heat 
with sodium carbonate, potassium carbonate, and 
a little borax ; a bead of silver will result. Another 
method is to precipitate the silver and lead by HCI, 
and washing the precipitate with ammonium 


hydrate, which dissolves the. silver chloride, but not 
the lead; filter, evaporate the filtrate to dryness, 
and treat with and the 


COs and Na, CO,, 
Na, O, as before.— WaITER H. IN OE. 


[49132.|—Sflver.—‘* Anon ” must first dissolve 
his alloy in nitric acid diluted with a little water, 


drochloric acid, or common salt, until it 
recipitate, then filter, and wash 
the ipitate ; thirdly, boil the precipitate— 
which contains the silver and lead, if any—in dis- 
tilled water, and again filter, and wash the pre- 
cipitate with boiling distilled water ; the precipitate 
then consists of chloride of silver, which may be 
rouca 7 carbonate of soda in the usual way. 


[49132.]—Silver.—‘* Anon“ need not specially 
test for lead, tin, and brass, if he oril requires to 
separate the silver. Dissolve the alloy in nitric 
acid (as strong as possible); copper, zinc, silver, and 
lead will dissolve: the tin remains behind as a white 
powder, which must be filtered off. Hydrochloric 
acid to the filtrate will throw down the silver as 
AgCl, and part of the lead as PbC];. Wash the pre- 
cipitate by decantation with boiling water; PbCle 
will be removed, it being readily soluble. Dry 
your AgCl and transfer to clay crucible, and reduce 
with borax and carbonate of soda.— M. M. 8. 


[49132.]—Silver.—If you want to refine silver, 
don’t melt it with borax. Borax prevents the im- 
purities from being oxidised, and it causes the 
silver to melt at a lower temperaturo ; the higher 
the temperature the more likely you are to get rid 


solution 
ceases to 


and ion yro if necessary ; secondly, add to this 


orm any 
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of the lead, tin, &c. I should fuse it for about 
half an hour, . dropping in a little 
nitrate of potash (I prefer what druggists call 
sal prunel, which is fused nitrate of potash), and, 
towards the end, I should drop in a little bichloride 
of mercury. After this treatment it will be, pro- 
bably, pure enough for your purpose; if not, let 
us know. Don’t bother with acids if you can help 
it. Crucibles for silver refining should be large 
enough to contain the silver at the bottom, as the 
nitrate of potash may cause it to spatter about: 
What are called skittle-pots are the best.—Qs. 


{49132.]—Silver. — Dissolve the metal in hot 
nitric acid; dilute to four times the volume with 
cold water, and filter. To the filtrate add: hydro- 
chloric acid diluted with an equal volume of water, 
or a solution of common aalt (chloride of sodium), 
as long as a ppt. is formed. Allow to settle; wash 
by decantation with hot water until the washings 
are tasteless: drainand dissolve the p t. in dilute 
ammonia ; add an equal volume of cold water, and 
filter. To the filtrate add an equal volume of 
water; afterwards hydrochloric acid in excess. 
Again wash by decantation notil the washings are 
tasteless ; drain and dry the ppt. Weigh roughly ; 
add double the weight of bicarbonate of soda; mix 
thoroughly in a porcelain mortar; place in a plum- 
bago crucible; cover with a thin layer of borax, 
put on the lid and place in the fire, heating gentl 
at first up to redness, then increase the heat almost 
to whiteness for ten minutes; remove from the 
fire, tap the crucible gently, and allow it to cool. 
Break the crucible and remove the flux from the 
silver button; boil in water; brush with a hard 
brush until all adherent portions of the crucible . 
are removed ; then boilin dilute hydrochloric acid, 
and finally in distilled water.—D. H. W. 


(49135.]—Elastic Moulding.—Take 4 parts of 
glue, in water till it is quite soft, and then 
add 1 part of treacle, and mix well together.— 
WALTER H. INCE. 

B Moulding.—Procure some 

tine in sheets, about 1s. 3d. per pound; soak 
this in water till soft, and press out the water by 
twisting the gelatine in a towel ; place it in a jug, 
and to gg ponnu of gelatine add a pound of 
glycerine. is will make a very nice elastic com- 
position. If too hard, melt up and add more 
glycerine. It must be greased before the plaster is 


.| poured into it.—Os. 


[49139.]—Glazed Tiles, to Cut.—Chip a 1515 
mark across each side with a hard chisel; now hol 
it in both hands and strike it on some hard, sharp 
edge (e.g., a stone wall), and it will, or ought to, 
break in the line of your mark. Fasten them to the 
wall with Portland cement; both tiles and wall 
should be wet.—Os. 


[49140.] Model Cutter Yacht.—Best yellow 
pine, without knots.—AMaTEUR CANOE BUILDER. 


[49140.] Model Cutter LTacht.— If the model 
is of small size, and the frames not more than l#in. 
apart, blind-laths will do very well for She penang 
but otherwise they would be rather weak. Hon- 
duras or cedar zin. thick, which may be bought 
for about 2}d. a square foot of most timber mer- 
chants, would be better. Some of the streaks 
which are sharply curved may require steaming or 
boiling. They may be easily boiled in a length of 
zinc-piping, p ugged at each end with a bung, and 
with a sm ole on the top for the escape of steam. 
A spirit or petroleum lamp, or a Bunsen burner 
would be sufficient furnace. They would have to 
be temporarily fitted into their places while hot and 
floxible, but as they would shrink a little, would 
reqnire perhaps a little trimming before bong por- 
maniently: fitted. <A little red-lead and boiled oil 
may be put on the edge of the last-fitted streak 
when the next streak is being fitted down on it. 
The deck, whether made of separate planks or of 
one piece, should be saturated with a mixture of 
boiled oil and turpentine to fill the pores of the 
wood aud 5 subsequent shrinking. 
whole model should be painted inside and out with 
a mixture of red-lead and good copal varnish, 
and oxternally-finished with any colour desired. 
The varnish may be thinned, if necessary, with a 
little ntine. A very hard and elastic varnish 
called boat copal may be got from any builder 
of pleasure boats. A pint would cost about 2s. 6d. 
—RosINson CRUSOE. 


(49141.]—Electric Motor.—I cannot say what 

wer a double-ring motor 6in. long and Gin. 
ameter would develop. In these matters one 
cannot depend upon calculations ; trial only can be 
relied on. I should advise McIntosh ” to a 
motor 6in. in diameter, but only 2in. long: such a 
motor, wound with two layers of No. 18 wire and 
the current divided between the two halves of each 
ring, would absorb the current given out by from 
six to ten quart Bunsens, according to the work 
done; for it should be remembered that electricity 
will not do work twice over, and that an electro- 
magnet motor will, when doing work, absorb a 
current that would burn the coils when the work 
is taken off. Three of these motors, Cin. by 2in., 
might be mouuted on one shaft, and one commu- 
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tator would work them all. The inner faces of the 
pole- pieces on the outside ring should not be more 
than kin. wide, and the outer faces of the pole- 

ieces on the inner ring should not be more than 
lin: wide; these rings and pole- pieces may be cust 
und cemented ; and if the patterns of the rings are 
cut in two, thus, along one side of the pole-pieces 
to the middle, then across the middle of the pole- 
pieces and down along the other side, it will be 
seen that the bolt through each pole-piece will 
hold the rings, and the brass or gun-metal up- 
rights carrying the shaft bearings firmly together. 
»Melntosh' need not trouble about resistances ; 
all that is necessary is to see that the magnetiam 
produced in the inner ring by the action of the 
current is greater than the magnetism induced by 
the outer ring in the inner ring when all four pole- 
pieces are together ; and two layers on euch ring 
appear to be good proportions. motor is not, 
to my knowledge, patented ; and if it were I believe 
the patent would not be valid.— H. B. T. 8. 


[49143.]—Printing on Tin.—The Tin Decorat- 
ing y, Neath, would, no doubt, provide 
you with boxes as roquired.—R. HANNEN. 


(49143.J—Printing and Lacquering on Tin. 
— B. and M.’s pat., frequently seen on tin 
boxes treated in the manner Young Tinman ” 
describes, I believe stands for Bryant and May's 
Patent, the makers of the safety match, who, no 
doubt undertake the kind of work.—R. A. 8. 


[49146.] — Limelight Apparatus Without 
Bags.—In reply to Lantern,” the scheme is not, 
I consider, a good one, as you have to make a 
supply of oxygen during tho exhibition if it last 
over an hour: otherwise the apparatus will be in- 
conveniently bulky. You see it advertised 
uow and again in our” paper.— A. PUMPIGEY. 


[49148.]—Bevelled-Edged Photo. Mounts.— 
Being an amateur bookbinder, I am aware from 
experience that a plane is about the worst cutting 
inetrument that could be used for paper or mill- 
board. To make a good clean cut there is nothing 
like a rough edge, that is to say, an edge prepared 
by stropping tool on a fine, hard, clused-gruined 
sand-stone. Moreover, a broad-edged tool, like the 
„iron“ of ea is quite useless. The tool must 
be lozenge-shaped. Whut Country Photo.“ 
wants is a bookbinder’s cutting-press and plough, 
which he could easily modify to suit his wants. 
These tools can be procured from any bookbinder’s 
furnisher for about 50s. If he cannot be supplied 
easily in his own district, lct him send six stampe to 
“ Frederick Ulmer, Cross-street, Hatton-garden 
(leading into Farringdon-road), London,” when he 
will receive by return post a most comprehensive 
catalogue, wherein he will see tools which will just 
suit him, and some more besides, which won't.— 
SCOTUS. 


5 L. B. and 8.0. Engines. — 47, Cheap- 
side; 1 Munich; 146, Havre; 124, Bayonne ; 
250, Hoathly ; 238, Lindfield.—W. B. P. 


(19150.]}—Samyling Benzoline.— Procure a 
hydrometer and take the specific gravity. First get 
the sp.gr. of paraffin-oil, that is, such an oil as you 
would wish to use or sell—sny, a pint. Now add 
successive portions of benzoline, mixing well after 
each addition, taking the sp.gr. each time. Arule-of- 
three sum will calculate the percentage of benzoline 
after each addition. Arrange the percentages in a 
column, and in another column place the sp.gr., and 
preserve this table for future use.— Os. 


[49151.]— Brittle Brass. — If popper chains are 
really as serviceable as is hinted, I have no doubt 
they can be had of Evered, Drury-lane ; but I also 
think that brass chains properly lacquered will be 
proof for many years against all the sulphur thrown 
off by London gas. If not, I should imagine 
makers would go in for nickel-plating.—Nown. 


R. 

149153.]— Skeleton Skulls.—The preparation 
of skulls and bones is a very long aud unpleasant 
business. The way that I have succeeded very well 
is by placing the objects in water and leaving them 
exposed till the flesh ae off, and then placing the 
bones in the sun to bleach. N early the same result 
may be obtained by boiling the objects, but this 
leaves the bones yellow and greasy. Never try to 
bleach the bones by chlorinated lime, as it spoils 
the texture of the bones and renders them very 
brittle.—WALTER H. INck. 


(49157.]—Roller Skates.—I think that Plimp- 
ton and other complicated skates are a mistake, and 
that ìt is perfectly possible to make a skate with 
three or more wheels in lino. I think I should not 
make the edges of the wheels flat, but slightly 
rounded, and I would place them so that a line ex- 
tended on them would form a curve. When the 
body is balanced on the centre of the skate, one 
wheel alone will touch the ground. I should 
prefer to make the wheels all one sizc, and arrange 
them in a curve.—Q0s. 


[49158.J—Traversing Mandrels.—Ycs. Iho 
that the French mandrel and collar will shortly be 
made for sale. I am in correspondence about it 
with a lathe-maker. 


“ Nemo knows where to, 
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get the Ironbridge one at a high so do I; 
but it can be well made for much less. By last re- 
port, however, the firm he probably alludes to has 
ceased to make them ; and it is easy to understand 
the reason.—O. J. L. i 


(19162. —Horehound Beer.—It is almost im- 
ssible to tell why it has gone sour without you 
escribe the process. If you use malt you will 
have to take out a license and pay duty. If a so- 
called non-intoxicating dri has more than a 
certain percentage of spirit, the Excise will deam a 
license to be necessary, and duty will bave to be 
paid supposing the beer for sale. 3 per cent. of 
alcohol is the maximum allowed by the Inland 
Revenue authorities.—W, L. 


49164.]— Metal Bending Rollers.—You will 
find it more easy and convenient if you convert 
our wringing machine as you originally mtended, 
ay prne your back roller to screw up and down. 
is is the principle of all tinsmiths and light 
iron rollers.—I'Hos. CLARKE. . 
[49167.]-—To Fiddler.“ - I have made two 
„ cellos,” but they do not please me, although they 
had a good tone. I can't send dimensions, because 
the idea is not perfected. A violoncello should be 
4ft. long from scroll to tail button, the strings from 
28in. long up to 30, or perhaps 32 the outside, 
which would be extreme; the soundboard l¢in. 
wide. You might oen on these data ; but as a 
rule make the soundboard the same length as the 
strings. When I have time I will make another ; 
at present I can’t get away from the violin ; never- 
theless, I am much obliged to East Anglian ’”’ 
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freezing-point, or a degree or two below. If he 
ever discovers any other plan, perhaps he will 
kindly publish it for the benefit of—W. G. T. 


[49179.]—Glass Sweating During Frost.— 

is can be readily remedied by boring a few holes, 
in. in diameter, ugh the bottom sash, say, one 
ole for every 3ft. in engt of window, and having 
corresponding holes in the top sash. This secures 
sufficient ventilation to keep the window cool. In 
summer time, the holes may be corked, to keep the 
ome a e dust in winter is a rarity. 


[49179.]— Glass Sweating During Frost.— 
Asa matter of course, during frost the temperature 
outside is rather low, and at night, when the gas is 
lighted, the rature is comparatively high 
inside. Heated dissolves more moisture than 
cold air, and an excess of moisture is formed by the 
combustion of the gas. This moisture is condensed 
on the cold glass much in the same manner as it 
would be condensed in the cool receiver of a still. 
It is hardly possible to the glass at the same 
heat as the inside of the shop, but much ean be 
done by ventilation at the top of the shop, fan- 
lights over windows, &c. ; but in very cold weather 
I think it can hardly be prevented altogether. The 
electric light would, however, go a long way 
towards it.—Os. 


[49181.]—Laboratory Table.—I think it is 
perfectly impossible to stain a deal table to resemble 
walnut or any other wood in such a manner that 
neither acids nor caustic alkalis will affect it. 
Caustic soda will take off any polish whatever.— 


and others. With respect to tenors, they must also | Og 


wait their turn. As to holding a cello,“ I con- 
ceive it would suit a lady admirably, as it should 
be held by the right side, instead of the present un- 
gainly method ; the fingering, thus held, is not so 
ar reaching.— FIDDLER. 


[491 71.])—Model Locomotive Boiler.—‘‘ W. 
R.” does not say what size he intends making his 
boiler. I don’t see any difficulty whatever (that is 
if he has proper facilities) in brazing the 
together. 55 85 done one Aes 38 tubes in every 

rt brazed. The coppersmith was in sayi 
that soft solder would answer as well as Hard 
solder, even if the proper height of water was kept 
up, for if it was properly brazed it would last as 
long as the copper. e seams, if brazed, will 
stand the heat up to about 4,000° Fahr. But if 
„W. R.” will send sketch of what he wants, I will 
try and give him a few simple instructions as to the 
modus operand:.—THos. CLARKE. 


3 8 —Ethoxo Limelight. — ‘J.C. E.“ 


better write the original inventor, Mr. Brough- 
ton, dentist, Manchester.—L. WRIGHT. l 


[19172.] — Rthoxo Limelight. — When this 
is properly understood it is at once the most simple 
and satisfactory form of the limelight. The conil 
tions of success are to have one bag of oxygen gas 
to saturate one part as it passes from the bag with 
the vapour of ether, and carry this to the hydrogen 
tap of the jet, to carry another part of the oxygen 
without any alteration to the oxygen tap of the 
jet, being certain that no vapour of ether returns 
into the oxygen bag. The oxygen, which is charged 
with the vapour of ether, will ight and burn in all 
respects the same as hydrogen, providing it is fully 
saturated with the vapour of ether. In this condi- 
tion it is not explosive, and will not produce an 


intense light. Perfect combustion is secured 
turning on a uisite amount of oxygen-gas. 
find by testing it with the photometer that 400 


candle-power is easily obtained, and can discover 
no difference in power between hydrogen and 
vapour of ether. I shall be glad to send sketch of 
my plan and full instructions, which will enable it 
to be used with safety and ease.—A. PumPHRey. 


[49173.]—Fan Mounting.—I don’t know any- 
thing about folding a fan; but the best cement is 
white glue or Lear dra of course, very 
sparingly. I think there isa kind of glue called 
t fish-glue,” used for this purpose.—Os. 


{49178.]—Velooity of Eleotricity.—From a 
mest reliable source I find that electricity and 
light have the same velocities—-viz., 193, 750 miles 
per second, and in ‘‘Ganot’s Physics I see the 
velocity of sound given as 1,092ft. per second. The 
velocity of electricity here is reckoned indo- 
pendeutly of any conductor.—E. M. P., Bristol. 


[49178.]—Velocity of Eleotrioity.— 288,000 
is correct—this is only of the discharge, not of 
electric action.”,—Chambers’s Encyclopedia. —I 
believe it was discovered by Wheatstone. (Sound.) 
“In 1823 Moll and Van Beck, the celebrated obser- 
vers, carried out careful experiments. The result 
of the research shows the velocity of sound in dry 
air at 32 deg. Fahr., to be 1,092ft. per second; the 
velocity is increased about l“ lift. for every 1 deg. 
Fahr. rise in temperature. (Light.) By the most 
recent experiments (1879), the velocity of Light is 
ee per second.“ —Uechanics and Science. 


19179.J]—Glass Sweating During Frost.— 
„Down“ may prevent this by keeping his shop at 


[49181.] Laboratory Table.—“ D. B.” would 
probably effect his purpose best by staining the 
table to taste with a water stain, such as Stephens’, 
and then saturating it with (solid) 5 by means 
of a hot washerwoman’s iron aud plenty of elbow- 
grease.—FankR. 

49181. Laboratory Table.—“ D. B.“ will 
find it much better to work on a plain deal table 
than a stained one. He may get a stain to with- 
stand dilute acida and alkalis, but no wood polish 
I have yet seen will stand even dilute alkalies. A 
7 es table is a nuisance in a laboratory.— 


e „ 


e Table. Jou will find 
it very difficult to stain with anything that will 
resist both the action of acid and alkali. Most of 
the stains turn white with alkali, and blacken or 
turn yellow with acids. Melted paraffin wax rubbed 
into the wood would help it to withstand the acids 
e 
mah 8 e tor ches of the 

8 such as ihoss of the Pharmaceutical 
1 are made of huge slabs of slate.— WALTER 

. Ince. 


(49191.]—To Flautists.—‘‘ Flautist’’ will find 
the ‘‘ Siccama’’ model to be all that he desires. I 
use, professionally, an Improved Siccama,” by 
Boosey, London, on which the extension of the 
fingers is very slightly more than on the piccolo. 
The extra keys are duplicate B flat, C natural, and 
shake keys. and sometimes a thirteenth key, reach- 
ing first B below the line, rarely made but to order. 
—UOUVREIER. 


49194.]—Salt in the Fire.—The purplish 
colour seen when salt is thrown into the fire is no 
doubt due to the presence of potassium chloride in 
the salt.—E. G. T. 


[49194.]— Salt in the Fire.— The lanation 
of the blue colour witnessed when salt is thrown on 
a clear fire is simply this: The vapours from the 
sodium keep out the oxygen from tlie incandescent 
carbon, and leave the curbonic oxide to burn asa 
blue flame, which would be invisible if there were 
free access of oxygen, when the carbon would be 
completely consumed to carbonic acid. If your 
correspondent will refer to back volumes, I think 
he will find a full explanation of the cause of the 
blue fame, and if my memory serves me, I have 
given the pith of it. Anyhow, what I have stated 
above is the cause. NUN. Don. 


ay i .J—Salt in the Fire.—This is not gene- 
y known ; some ascribe it to hydrochloric acid, 
or to the chlorine produced by the decomposition of 
the salt. I prefer to think this beautiful blue colour 
is due to some compound of carbon and chlorine, 
or carbon aud hydrochloric acid, produced only in a 
stroug reducing atmosphere in the presence of 
iguited and glowing carbon. The chlorides of the 
alkal metals all Field this blue flame. Ammonie 
chloride is the best salt for producing it, whilst the 
chlorides of the alkaline earths ouly yield it after 
some time. This coloured flame cannot be repro- 
duced in the Bunsen flame. Chlorides, and their 
allied salts, act peculiarly on the flame; many 
yield colours readily distinguishable from the bases 
they contain.— M. M. 8. 

[49195.]— Brake Failures.—The collision to 
which your correspondent refers between a Mid- 
land Company's e train and the butler-sto 
at Bradford took place on tho 27th June, 1882: 
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the train was drawn by engine No. 174, fitted with 
a steam-brake upon the coupled and tender- 
wheels, and all the vehicles had the Clayton two- 
minute modification of the Sanders Vacuum Brake. 
The cause of the accident was that the brake 
failed to stop the train when uired, the result 
being that the engine struck the buffer - stops with 
considerable force, many of the poer ngris pene 
severely shaken. It has been frequently poin 
out in your columns that the Midland Company’s 
retums are very incorrect, and the Bradford Acci- 
dent adds another case to the very long list of 
< Unreported Accidents and Brake Failures.” Col- 
lisions with buffer-stops at Portskewet Pier and 
Liverpool Central formed the subjects of official 
inquiries, yet the one at Bradford (which was quite 
as serious) does not appear in the Returns of 
Accidents during the six months ending June 30th, 
1882,” nor is the failure of the vacuum brake re- 
corded in the continuous brakes return for the 
„ Of course, as the case was not re- 
„Bo inspecting officer of the Board of Trade 
ld any inquiry into the circumstances. I do not 
know if it is now too late for an inquiry to be held, 
but I may mention that a strong feeling exists at 
Bradford in favour of petitioning the Board of 
Trade to open an investigation witha view to the, 
prevention of similar collisions in future by placing 
a limit of speed upon all trains entering the Mid- 
land station, aud by the adoption of efhcient con- 
tinuous brakes.—CLEMENT E. STRETTON, Saxe 
Coburg-street, Leicester, January 15th. 


(49197.]—Velocity of Electricity.—If elec- 
tricity could be transmitted across space it seems 
pretty clear that its velocity would be the same as 
that of light—viz., about 188,000 miles per second. 
But all the so-called experimental measures were 
delusive, because the actual velocity with which 
transmission occurs depends on the induction con- 
ditions of the experiment. It would be quite 
different in a wire carried backwards and forwards 
a long distance, and in the same wire wound up 
singly on a coil.—SIGMA. 


DOMESTIC MEDICAL HINTS. 


— —— 


Cough Medicines.—A few simple receipes for 
expectorants, useful for winter coughs. The first 
is particularly suitable for young children :— 


ore squills .. I fl. drachm. 

um acacia, powdered...... fl. drachm. 
Ammonium chloride... . . . 8 grains. 
Peppermint water, enough to make two fl. oz. 


Dose for a child, a nful every two hours. 
Aroor formula, for older children and adults con- 
sist o 
Syrup of Ipecac. o.scsccesssceees parts. 
Syrup of squills .......ceeeeees. 4 parts, 
Paregoric eeeegetoaeevpesuesseeeeeor ¢ 1 part. 


Dose, half to one teaspoonful, repeated as often as 
necessary. The following was a favourite pre- 
scription of Prof. C. A. Lee, of Peekskill :— 


Syrup of ipecac......ceseseeeess 1 OUNCE. 
Syrup of tolu ........ceseeeeess l Ounce. 
Paregoric....cccccccceccvcccsee $ OUNCE, 
Syrup wild cher... I uounce. 


For hoarseness, Dr. Eichelberger gives the follow- 
ing, which he says is very good for hoarseness :— 


Tinct. chloride of iron. q 2 drachms. 
Glycer ine 4 druchms. 
Water . 4 drachms. 


Dose, half a teaspoonful pro re nata. 


Headache. — Dr. Haley Sy Australian 
Medical Journal) that, as a ea dull, hea 
headache, situated over the brows and accompanie 
by languor, chilliness, and a feeling of general dis- 
comfort, with distaste for food, which sometimes 
approaches to nausea, can be completely removed, 
in about ten minutes, by atwo- dose of iodide 
of potassium dissol in half a wineglassful of 
water, this being sipped so that the whole quantity 
may be consumed in about ten minutes. 


Diet for Night-workers.—For night-workers 
the best plan includes a hearty breakfast when 
they rise, which is generally from twelve to three 
o’clock ; some out-door exercise and relaxation 
should precede a good dinner, en between six 
and nine o’clock at night, before beginning work. 
If the work is to continue until four or five o’clock 
in the morning, a light but nutritious repast should 
be eaten shortly after midnight, in order to fortify 
the system for labor during the hours immediatel 
following, when the vital powers are most enfeebled. 
When the work is done, and before retiring, a v 
simple lunch should be taken in the form of ne | 
hot th or beef tea, or a glass of light wine and a 
couple of biscuits. This will generally insure sleep 
by withdrawing blood from the brain, where it has 
been concentrated by mental effort. In ordina 
cases of sleeplessness, not confirmed by long con- 
tinued habit, a light meal of this kind will generally 
prove a remedy. . 


UNANSWERED QUERIES. 


— 


The numbers and titles of queries which remain unan~ 
swered for five weeks are inserted in this list, and if stil 
unanswered are repeated four weeks afterwards, We trust 
our readera will look over the list and send what information 
they can for the benefit of their sellowe contributors, 


Since our last W. L. has replied to 49492: Ploni 
oni 48607. 


Stains in Sulphur Bleaching, p. 236. 
. Bichromate of Potash, 236. 

. Painting w Enamel, 236, 

: Vacuum Lamp, 236. 

Copper Boiler, 236. 

í Keane Indicator for Tank, 236. 


Machine, 237. 
To “A. S. L.,“ 237. 
237 


Dynamo, 237. 

Cartridge, 237. 

Lantern Dissolver, 237. 

Circular Bellows Making, 287. 
ic Lantern, 237. 

237. 


ef and Woollen Goods, p. 827. 
Roman Candle Stars, 327. 
5 Lathe, 327. 

Engine, 327. 
Henry’s Solution of Salts, 327. 
Continuous Brakes, 327. 
American Iron Planes, 328. 
Voss Multiplate Machine, 328. 
. Bymme's Theory. 328. 
Subsidence near Maidstone, 328. 
Coals, 32. 
Air Currents, 328. 


——————— 


-~ QUERIES. 


— l 

[49199.]-Burnishing and Polishing Electro- 
Plated Articles, &c.—Would some “our” 
clever friends in this line, help inexperienced amateurs to 
the best and easiest way to put that beautiful polish one 
sees upon spoons, cruetstands, dishcovers, &c.? I have 
tried and faned ? I can coat articles (some) very well 
with silver, but I find Britannia metal very troublesome, 
sometimes like patchwork. I should be glad ff one of ours 
would give a recipe for a copper solution (by simple 
immersion, or otherwise) that Britannia metals, &eo., 
would take more than one electro. —ELECTRO. 


{49200.]--To Dr. Rdmunds.— Can a varicose vein be 
cured 1 I have been told that it can be reduced with 
iodine, and can be cured by the use of a truss, in from 6 
to 12 months.—H. J. F. à ; 


(49201.]— Analysis of Pig-Iron.—Will Mr. Allen, 
or some other chemist, kindly say if there is any better 


method for estimating sulphur, phosphorus, silicon, and 
manganese in pig-iron, than t given in Thorpe's 
Quuntitative kis 1—J. E. H. 


(49202.]—Workmen's Exhibition. —I shall be 
much obliged if some one will say when the next 
Workman’s Industrial Exhibition is to be held in London. 


B. 


[49203.]—Gas and Paraffin.— Will some of your 
readers kindly p a few particulars on these subjecta, as 
to which isthe best for use in ordinary size private house ? 
Are the hanging lamps for paraffin superior to 7 
Which is the cheapest? And which is best for health f 
Does the gas spoil the rooms much !—G, B. A. 


(49204.—G.W.R. Engines.—Wanted dimensions 
and numbers of the engines working the expresses 


| between Plymouth and Penzance.—J. L. F. 


49905.}J—L. & 8.W.R. Engines.— Wanted parti- 
of the i working the Exeter and Plymouth 
fast trains.—J. L. F. 


gouyn and Fakenham Railway.— 
anted particulars of the engines on this line, lally 
those working the fast trains to Norwich.—J. L. F. 


(49207..—Gas-Engine Queries.—I would feel 
5 obliged if some Of One one ndents would give 

eir riences as to the oil for gas-engine cylin- 
ders and valves. I am much troubled with excessive 
wear of the piston-rings, for which I can see no cause. If 
they would also give the time that ‘‘ Ramsbottom” 
rings should wear in a 4in. cylinder, 6in. stroke, at about 
200 per minute, I should be thankful.—J. M. G. 


(49208.|,—Paint for Model Boilers.— Will some 
reader tell me how to mix paint that will not be affected 
by the heat, similar to that used on the bought models ? 
Also the best packing for plungers in small cylinders !-— 
DRAUGHTSMAN. 


(49209.]—Chemical Charcoal.—Some time since I 
bought a package of charcoal which would take fire on 
the application of a lighted match. Do any of your 
readers know how it was prepared ? It appeared to have 
been soaked in some sort of chemical solution, and then 
thoroughly dried. It went by the name of “ Brais 
Chemique, and is used in Catholic churches for igniting 
the incense.—D. 


(49210.)—To Mr. Wetherfield.—Will you kindly 
say (1) if I am obliged to pay Income-tax on my co 
my income being less than £100 per annum ? (2) There 
being a narrow lane between my garden and the opposite 
field, with a hedge which has not been cut within my 
memory, and which is injuring the Can I com- 


ry } pel the owner to out it ?—ỌONE ix THe BHADE. 


(49211.}—To Mr, J. H. Evans.—Perhaps Mr. 
Evans would be kind enough to give us drawing 
description of bed, wooden framework, treadle-motion, 


A 
and | porti 


and overhead suitable for the traversing mandrel lathe 
described by him in No. 659.—Tuaversivo MANDREL. 


[4921?.] Expansion of Steam.—To L. O. V.“ or 
Mr. Frep. Walk R. What per cent. or mechanical duty 
shall I derive by having three expansions over no expan- 
sions at all? Supposing an engine with no expansion 
consuming 20 tons of fuel per week, what fuel shall I 
consume by havirg three expansions {—F nen. 


(49213.]—Ice.—Does Todhuunter m bis “ Natural 
Philosophy,” Part I., p. 308) mean (when he speaks of 
the ice as it is formed rises to the surface) that ice is 
formed beneath the surface, and if so, which is right be, 
or Roscoe, who says, ** ice is formed only on tho top“! 
Is ice formed under the surface of sea-water, or at the 
top J. E. Hour. 


[49214.|—Water Analyses.—Would some one of 
your able chemical contributors kindly tell me the best 
pan for evaporating water cheaply ior water ana- 
ysis? I am without gas, and hitherto have used a 
spirit-lamp ; but it is very ex ve, evaporating water 
by this means. I do not think a paraffin or petroleum 
lamp would do, as it smuts the evaporating dishes. Per- 
hape charcoal might do, if it would give off sufficient heat 
to evaporate pretty rapidly, say about a litre of water in 
two hours, and it would not be too nsive. I should 
be glad of the experience of your contributors to assist 
me in this. I should also be glad to know which is the 
best plan for estimating lime. Is it best to precipitate it 
by ammonium oxalate, and ignite it and weigh it as 
carbonate or caustic lime] Could I reduce it to caustic 
lime by means of common spirit-lamp! Also, could I 
more aes pyrophosphate by a common spirit- 


{49215.]—Mange in Dogs.—I have an Irish setter 
who is suffering from red mange, I have applied para- 
ffin oil to the parts affected with good results; but what 
medicine should I give the dog to cure him 1 Is sulphur 
the only remedy ! The dog is old—over twelve years. 
He is fed carefully twice a aye but is out of oondition, 
and has aconstant thirst.—J. B. 

49216.]— Renovating Papier Mache Goods. 

have a papier-mache tray, and should be glad if 
any reader of the E. M.“ wil tell me how to renovate 
it, as it has become rather dull ? Would it do to use var- 
nish ! If so, any particular kind -G. G. 


{49217.]—Testing Stren of Bleaching 
Solation.—Into a tank full of water is put a certain 
quantity of chloride of lime, and wells up; afterthe 
lime held in solution is settled, the clear liquor is drawn 
off into another vessel. Will some of our chemical or other 
practical contributors kindly say how I am to measure 
the strength of the chlorine or bleaching property of the 
liquor thus made? The object is, having once attained 
a certain standard of a in the solution, to be always 
able to repeat the same.— ENQUIRER. 


(49218.)—Plain Malt Spirit.— Can any reader of 
the E. M.” inform me what p malt spirit is, and how 
it is made 1I— BARLEVY-BnR k. 


{49219.]—L. N. W. 


spondent oblige me the respective 

weights of 259 8 ** Ramsbottom's Express, 

1 Webb's Side and Trevithick's Tanks !— 
BLI. 


149 220.]—Mechagics. How do you calculate power 
to be employed at the end of long arm of a lever to 
balance a given weight at short arm 1—H. Brit. 


(49221.}—Ornamoental Turning.—Can any of our 
amateur turners inform me why an accurate and light hin. 
screw-cutting lathe by Whitworth should not be aa suit- 
able for high-class ornamental turning as a traversing 
mandrel lathe by Holtzapffel or Evans { The workman- 
ship would certainly not be inferior, the price htly in 
favour of the first named lathe, and if the cost of a spiral 
a tus fer the ornamental lathe was taken into account, 

lathe by Whitworth would not cost much more than 
half the price of the other. Can anyone inform me what 
advantages double frames of mahogany, as used for orna- 
mental turning,lathes possess, or are su to possess, 
over strong and well proportioned iron standards !— 
Wnrrwonrn's THREADS. 


[49222.]— Dyeing.— Can any of ours give me a hint on 
the above, so as the sun or rain will not affect! I want 
to dye some woollen coats dark blue.—M. P. 


[49223.]— Ventilation.— Will 1 lease 
describe an efficient means of ventilating an ordinary 
small room, about 15ft. square, with ordinary fireplace, 
and one outside wall with bedroom above? When gas 
is burning it becomes very close and unhealthy. A 
ventilating brick near ceiling to outside admits a littie 
cold air; but does not mend matters much. This subject 
of ventilating ordinary rooms where no provision is 
usually made, is one of importance, and I trust will elicit 
some valuable replies.— Punk Arr. 


(49224.)—Studio.—I have a space 20ft. long from the 
back of house to a workshep 12ft. high, i P is 
; e sun 


pa the east, the other has a wall 8ft. high. 
ines on the back all day. Wbat kind of a studio could I 
put up !—BatTn. 


[49225.]—Nettle Rash or Similar.—When cold 
winds and frosts set in and give us the shivers,” soon 
after many experience, more or less, itching s-nsations, 
and sociale y 1 heating of the skin in places 
which, when rubbed, breaks out instantly in scores of 
swellings like mosquito-bites, and directly go away, bu‘ 
with frequent repetitions of same effect. Is it only 
cutaneous, or inthe blood ? tives stop it for the time: 
but are there no effective and less objectionable means! 
Suitable diet would do it, but some of us only go to eat- 
ing-houses ; hot baths would be useful, but some of us 
can’t conveniently get such, The cause and the curative 
remedies would, I am sure, be useful information for many 
and oblige one of ten thereby—Toru8NTED. 


(49226.]—-Linoleum.—Can any reader tell me what 
to apply to linoleum to give it permanently the freahness 
it has when washed !—R. D. H. B. 
1 Coil.—To. Mr. Lancastrr.— 

ttery is connected to the primary of a properly po 
oned induction coil. Is the current from the secondary 
capable of doing more work than the battery !—A. F. M. 
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(49228.]—Bookbinding.—I ennnot succeed in pro- 
perly rounding the backs of books when binding, and 
chall be glad if any fellow-reader will give me any hints 
that might be useful - BINDER. 


49229. Wooden Tobacco Pipes.—Where are 
the habitats, and what are the botanical and local names 
of briar-root, Swect-scented cherry, and Australian miall 

wood? Has the sweet-scented cherry been cultivated in 
' England? What is the best way to prevent wooden pipes 
from splitting !—Pnivosxicotise. 


(19200; = Boftoniig Steel.—Can any correspondent 
help me out of the following difficulty: I have some 
shect-stcel that isso hard and brittle that it will not work 
up. I have tried to soften it by anncaling ; but although 
that improves it, yet it docs not muke it soft enough. 
The steel is not burnt, but of a brittle nature.—HALLAu- 
BNInE. 


49231.]—Polishing the Edges of Leather 
Straps, &c.—Can nny af our readers describe the pro- 
cess of finishing and polishing the edges of leather straps 
at same time closing and smoothing the grain of the 
leather, and making it round after being cut? Also 
state what kind of tool is used for putting the inargin or 
lines along the cdrs, and is there any means of making 
the leather morc firm and hard, or will welting it several 
times and stretching it make it hard and stift! If there 
is any better means of doing this, I would be glad to 
know,—Cankuon, 


(49232.)—Eyes Glowing in the Dusk.—Most 

-ople have seen this effect in the cases of cuts and dogg. 
sit generally known that under certain conditions the 
human eye exhibits the phenomenon ! I noticed it once 
in the case of a young lady sitting in front of a fre in 
such a position that the tirelizht entered her eyes from 
one side. I have also occasionally seen my own eycs 
aglow when before a looking-glass with a candle near. 
The entire coloured part sows as though a lamp were 
shining through a reddish-brown glass. Can anyone tell 
me the necessary conditions? Though I have several 
times noticed the ctfects momentarily, I have never been 
able to reproduce them at will.—G Larios. 


(49233..—To Dr. Edmuuds.—Will Dr. Edmunds 
kindly give his consideration to the following case : -The 
water of the neighbourhood in which I live runs chiefly 
over limestone, and is so hard that all kitchen boilers and 


kettles become rapidly coated inside—or, as cooks call it, 


furred—with a deposit as hard as stone. Observing this, 
and being a sufferer from inherited gout, I have for 
many years abstained from water in its nutural state, 
drinking it only with tea and coffee. I should mention 
that it is my habit to take no water, or very little, during 
meals, und no spirit, wine, or beer nt any time. Fince 
reading the important letter of Dr. Edmunds * On 
Drinks ” (4752), I have come to the conclusion that in ab- 
staining from watar I may have been creating those evils 
which I was most anxious to avoid. I now, therefore, 
take regularly from the brenkfast and ten-table n 
tumbler of the water which has been boiled, giving it 
time to deposit its sediment at the bottom of the jug. 
One tumblerful I keep for day use, if required; the 
other I drink as soon as I awuke in the morning, and I 
should be much obliged to Dr. Edmunds if he will tell 
me whether water drunk in this manner after it has been 
boiled is as powerful a solvent ar before, and whether, by 
2 a of boiling, it loses its injurious constituents: — 

{49281.]—Locomotives.—Would some reader of the 
E. M.“ kindly inform me as to the following -The 
h.p. nominal of an uveruge goods engine on the G. W. 
Railway, the h.p. of an express engine with a 7ft. fy- 
wheel (or rather driving-wheel), and the h.p. and size of 
driving-wheel of the largest G. W. KRallway engine [— 
E. M. P., Bristol. 


(49235.)—Old English Black-Letter Bible.— 
J have an old folio black-letter family Bible (Enghsh) in 
my possession, of which I cannot determine the date, as 
its title-page is missing. It was found in a loft of un 
ancient country house. It is bound in cardboard, covered 
with thin oak vencer (much wurm-caten), with double 
brass clasps, slightly engraved. The book contains Old 
Testament, New ‘Testament, and Apocrypha. Many 
chapters bear an initial letter, some of which are very 
quaint. The Bible is divided into parts, the courmence- 
ment of each part being embclished with elabomte 
woodcuts, which appear to be of a very carly state of the 
art. The introduction to the Psalms gives a prologne by 
8. Basil the Great. Following on the story of * Bell and 
the Dragon ” is a necessary table for the knowledge of 
the State of India from the beginning of the Greck 
Monurchy.““ Most of the books have initial letters at 
the end of them—viz., E. W., A.P.C., &e. The book 
throughout. is interspersed with marginal notes, and is 
printed in dunble columns. The type is of several sizes. 
Can anyone tix the date of publication, or give me an 
ae how I should be able to do so !—Uannior BUIZACETH 

ABOR, 


(49236.}—Screw Propulsion,—Will some reader 
kindly reply to the following ?—(1) I wish to ascert.in 
how many cubic feet of water a canoe and eargo weighing 
2cwt. would displace, or what rule is there by which Í 
can calculate floating displacements in fresh water? 
(2) Jam wanting to use two screw propellers for her, and 
should like to get five miles an hour speed by manual 
power. What would he the best size for two propellers 
tor the canoe mentioned? How many revolutions would 
cach necd per minute, and would two or three blades be 
best? (3) Should I obtain better results from one paddle- 
wheel ?—R. A. S. 


[40237.—Cleaning Parchment.— Will some one 
tell me a way to remove ink-stains from parchment? L 
have a large shect or it, on which I wish to write ; but it 
has a luge blot in the centre. 1 do not know if it is 
Indian or common ink II. C. B. 


4928.]— Pendulum. —I haven old-fashioned cizht- 
day clock. Taccidentally lost the pendulum. How can 
I put another pendlulum to the clock ? I huve the weight 
fur the bottom, having only lust the rod.—Vrs LU. 


(49230.] Incandescent Lamps.—To Mr. W. J. 
LaxcasteEx.— Would you kindly tell me about what 
E. M. F. I sliould require to light 6 ineandesecnt 
lamps; each Girplaving about Ijin. of platinum wire 


(about the thickness uf Nu. 12 white cotton). 1 have 3) below the eye-level skuws 


Bunsen cells; ought they to be sufficient to render the 
whole 6 lamps ineandescent E. M. P., Bristol. 


(49240, ]|—Miniog.—Will any reader kindly inform me 


of some of the best methods of Forking at and inclined 
scams of coal, and the advantages one over the other ? 
A. R. 


[49241.]—Belting.— What kind of solution is best to 
put on to flax or cotton belting, t> resist the atmosphere ? 
A grey colour preferred. also mode of putting on ? I have 
tricd grey paint, but it makes the belt too stiff, and 
ate iton with a hand-brush is rather a slow process.— 


(19242.]—Testing Machine.—I shall be glad to 
know of a guod machine for testing the strength of yarn ; 
one that is thoroughly reliable and not likely to gct vut of 
order, probable cost, ete.—A. N. J. 


[49243.]—Legal.— To Mr. WETnIRTIEID.— The water 
frum the house next to mine overflows during a heavy 
rain, the pipes not being large enough, and does con- 
siderable damage to my house. The landlord refuses to do 
anything. How shall I procced to make him !—Dot vtrv1. 


[19244.]—Quick-Drying Varnish.—Kindly give 
me the recipe for a quick-drying varnish, not soluble in 
alcohol or in essential oils ; if in ether or chloroform, 80 
much the better; and of a cement, quickly hardening, 
which is not dissolved by heat nor by water !—J, F. 


[49245.;—Packing Pumps.—I have two planner 
pumps (for sewage) 14in. diameter, and I pack them 
with the. best spunyarn and tallow, and in two wecks 
they begin to leak, and the more I screw the gland down 
ives the engine more work and don’t stop the leaks. 
jun any of our readers who are in charge of sewage- 
pumps, tell me where I fail in kecping my pumps from 
leaking 1—P.LunceEr. 


(49246.)—Steam Cock.—Will any of our readers tell 
me how to grind my blow-off cock in boiler? I have 
done the small cocks on front of boiler and made a pool 
job of them; in the blow-off cock, should I turn it right 
round, or just half-way ? What should I use to erind it 
97 I used bath-brick and oil for the small oucks.— 

(49247. ]—Resistance.—Will “Sigma” kindly let 
me know the approximate resistanoe of 11b. each of Nos. 
20, 22, and 18, B. V. G. wire (cotton covered). By doing 
so, he will be conferring a great favour on.—O. H. M. 


49248.|—Wimshurst’s Influence Machine. 
—Can any reader kindly give me the following informa- 
tion ? Must the two pairs of brushes of this machine be 
in metallic connection, or, should they be insulated from 
each other? As the brushes are attached to the ends of 
the horizontal spindle, if the spindle be of metal, then the 
brushes will be connected—shuuldthis be so! Whit kind 
of cement ig used to fix sectors to glass ?—alsu, what 
varnish is used for the discs -A. Tuousox. 


492 9.] — Magneto - Electric Lighting. To 
„SIGMA.“ —I1 thank you for reply my last query 
respecting revolving coils of magneto light machines, and 
I have now wound four of them for one disc; but before 
I proceed to wind the wire on the other four bobbins for 
second disc revolving in same direction on the opposite 
sides of the same inducing steel magnets, will venture 
another question if I may be pardoned for doing so once 
more, Should the bobbins of both discs be wound alike, 
or in an opposite direction? In arranging the coils of 
the two discs for tension—the four bobbins on each of 
them pass the F. M. batches of S horseshoes simultancously 
(on the opposite sides); but I notice in transferring a 
bobbin from one dise to the other, the direction of the 
spirals is reversed. I fancy, therefore. the winding should 
be reversed in the second dise—to make it right. A spiral 
of wire held in the left hand pointing to right, and then 
vice versa will explain my meaning.—ELecria. 


49250.]— Cuts, Wounds, and Bruises in the 

orkshop.—'lo Dr. Evucsos.—May I venture to re- 
inind you of the promise you made in the E. M.” of 
the 2nd of June, last year, with reference to a paper on 
this important subject —Wainse PATIENTLY. 


149251. —-Microsc/ pe.— To Mr. Laxcastrer,—Will 
you kindly refer to query No. 48056, page 308, and give 
me the help thus asked ? The stand I have almost 
finished, but do not understand properly the lever, tine 
adjustm+nt—so cannot get on; will you make a sketch of 
oue for me, for a 14 tube, and explain its mode òt action, 
955 which kindness I beg to thank you in advance !— 

ULUS, 


[49252.]—Lime - Juice.—Dr. Edmunds mentions 
lime-juice in one of his replies. Would it be injurious to 
take it continually as a bi yerage— say onee daily: I was 
1 that it “ impoverished the blood.” Is that true ?2— 

OMEN, 


[49253.]—Marking-Ink.—Is there any more simple 
way of making indellble marking ink than whet has 
appeared in this journal, either with or without nitrate of 
silver {—JUsvu, ; 

[42M,J—L. & S. W. R. Engines.—Will anyone 
kindly inform me if the following ure all goods enzines, 
and what their names are—viz., Nos. 8, 12, 14, 00, , OW, 
104, 105, 107, 109, 112, and 161 -W. B. P. 


fee Piat Mirrors and the Colour Test.— 
‘¢ Prismatique 7?’ in No. $3, expressed a wish that Mr. 
Brusbear should give us some more hints on the above; 
may I supplement it} I have been working a set of 
3jin., and 5 of colours purple, violet, pale 
green, yellow, , and blue—in broad bands, sometimes 
curved, sometimes circular, occasignally two or three 
colours only in very broad patches of irreguliar foriti. 
What I would like to know is this. Are the plates to be 
gently pressed tugether with a little to-and-fro movement, 
or slid together froin edge to cdye with gentle pressure! 
Sometimes when I have slid two together with a little 
more pressure than usual, I suppose I have sprung the 
plates, for L have known two grasp cach other so forcibly 
at the edges that nu pulling or pushing with the hands 
would separate then, even after hours bad elapsed, and I 
have had to make them hot to get them apart: these 
showed slight concavity by the, test. Sometimes a pair 
wul stick at some ane place with gentle sliding pressure, 
and at that place there ts no apparent colour, but plenty 
elsewhere, I tind holding the plates level, but about Gin, 
c culvure well; but they 


generally all disappear when they are raised about (in., 
and usually the lust colour to be seen iu a concave isa 
purple Violet which develops into the usual colour of the 
spectrum as one continues to gently lower the glass. I 
can nssure Mr. Brashear, his letters ure highly appreciated 
on this side of the water.—J. C. L. 


[49236.])—Handiness of Steamers at High 
Speeds.—Abvut a ycur ago, a friend ut mine who lives 
at Queenstown, was watching one of the White Star 
vessels entering the harbour. Asa rule the ocean steamers 
take up a position in the middle of the harbour; but on 
this occasion the White Star liner came up near the 
railway terminus, and in doing so, had to describe a curve 
very sharp for such a long vessel. My friend was amazed 
to see her dash round the bend at full speed. The agent 
of another line, who was standing by, wis also surprised, 
and remarked that he would not permit any vessel belonz- 
to his company to be navigated in such u manner. My 
friend was afterwards informed that the speed was put on 
to make the rudder act more cttiviently. We had orten 
before observed engines to be slowed in turning a bend. 
I should be glad to know whether the general opinion of 
captains is changing upon this point, und any other in- 
oe on the subject would much oblige.—Monr 

IGHT. 


[49257.]—Overhead Motion.—I have a Sin. back- 
geared lathe to which I want to add an overhcad motion. 
Can any of our readers suggest a simple and cheap, yet 
cifective, methad of doing 80. giving mauncr of flxing 
roller above! The lathe- is 4ft. Gin. long.— ATELIER. 


[49258.] — Electrolysis. — When a solution of 
common salt is elcctrolised between copper electrodes a. 
yellowish-green tinge is imparted to Um liquid arvund 
the anode. Can any chemical explanation be given of 
this appearance !—TuHorut Gu. 


[49259.|—Evaporation of Steam.—Has_ the 
chemical condition of the atmosphere auy influence upor 
the evaporation of steam? Would evaporation take 
por quicker in a clear atmosphere than in the neigh- 

ourhood of cotton factories I- NEW BUBSCRIGER, 


(19260.)—Wimshurst’s Influence Machine.— 
To Mr. Laxcasien.—I wish to make one of these 
mach ines as described in last week's “E. M.” (1) What 
varnish is used for varnishing the plates, and how is it 
applied ! (2) Would not a condenser forined of alternate 
sheets of tintoil and paraffin paper, as iu the induction 
coil, do instead of the Leyden jars to be attached to the 
electrodes, providing it exposed an equal surface of tin- 
foil IE bILLIu. 


49261. - Compensation Pendulum. — Would 
any reader of the E. M.“ say what kind of compensa- 
tion pendulum is generally acknowledged to be the best for 
English regulators, and describe how they are made, with 
sketch, if necessary, and say where wheels may be hud in 
seta ready cut for making English regulators, and what 
would be about the price By su doing 1 shall be greatly 
obliged.—AN AMATEUR, 


[49262.]—Locomotives.—Would any reader kindly 
give particulars (excluding dates and dimensions) of the 
following engines -G. N. R.— 310, 92, and 693. S.E.R.— 
79. G.W.R.—211, 2015, 1651, and 2214. N. E. R.— 191 
and 1326, L. and X. R.— 56, 423, Holme and Stuart. 
C. Kk. — 79 and 75. N. B. R.—179. G. und S. W. R.—11. 
M. R.—78, 608, 980, aud 513.—E. F. 


C any reader kindly 
explain the meanings of the different lights in front 01 
the goods engines of the MLR, G. W. H., and L. and 
N. W. R. companies ?— E. F. 


4926. Magnetic Effect.—It is stated in last 
weck's issue of * ours”? that a current passing through 
the coils of an electro-magnet is affected by the approach 
and withdrawal of a keeper to and froin its poles. Ifa 
portion of a current were shunted off to work an electro- 
maguet, would the main current be auected in a like 
manner by approach, &e., of a keeper ut the poles of 
of inugnet ?— ELECTRO. . 


[4:255.]—Cement for Fastening Cloth on Iron 
Rolls.—I have a mangle with cast-iron rolls about Gin, 
diam. which require recovering with some surt of cloth, 
but am quite at u loss to know what cloth would be most 
effectual, or what cement would properly fasten it on to 
resist the constant wear. Perhaps sume readers could 
help me /—Awn IRONFOUNDER., 


[49208.1—Telephonic Communication. — Can 
any reader give me apy information us to the telephone 
communication belonging to Messrs. Coleman and Co. 
(mustard manufacturers) between London and Norwich, 
which, I believe, is the longest telephone line in England, 
What transmitters, receivers, Wire, distance. and if bat- 
tery or magneto currents are used for call sizuals, &e., 
length of line up, und if working satistlactemly ? — 
IOLANTIIE. 


(41207.J—-Working Model Steam Hammers 
and Water-Pressure.— What are the smallest size 
ot steam-hammers made; or how could TI imake one ? 
Would some kind fellow-reader insert drawing and scale“ 
of vulve, and explunation of how to work? Huw mauy 
square inch of pressure (net blew), and what pressive 
per square inch does it require to make a proper Welduf, 
say, ith and gth inch iron respectively I- AH, OxIAN. 


(49263.]—-Engine Query.—We are about fixing an 
engine for drawing trucks up and dowu a railway line. 
The engine is a stationary one—Tuxtoid’s portable en- 
gine, without the boiler. Ve thought of having a staum 

ipe laid from our boiler, which is Fert. from engine, 
Vould some kind reader tell ine if Vin, pipe would do 
with a common tap to open to start tug ine: Also, how 
to stup condensed water trom going in cylinder - BENI» 
ORR, 


[A4 .] — Photo Lens.—Will Mr. Lancaster give n 
simple mode for determining the proper distauee between 
tront and back combinations of a photographie lens! 
Also how to regulate the proper distance between glasses 
of back combination? If Mr. Lancaster will avoid using 
math matical terms, and give the mode of resulation in 
inches, nnil parts thervo!, he will eoufer a gicut 1avour 
O0.—ULVRIER, 

(49979.1—Comets.—During last nutumn, sever 
allusions have been made in ours, to“ the great comet ng 
1812. Will F. R. A. S. or apy other waiter kindy tell 


. . — — TT 
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us where we can find its history ? (I have searched for it 
unsuccessfully amongst my owu books), and at the same 
time say Why none of our learned folk have mentioned 
the bright and unexpected comet of 1811, to which The 
Ettrick Shepherd has addressed some very beautiful 


ANSWERS TO CORRESPONDENTS. J. Rarsey. (Tou can summon him for the damage 


| 
done to your own photograph in the county-court, and | 

— — also for the cost of the second photograph, if it is as | 
| 


An communications should be addressed to the Enıror | badly executed as you say. Of course, it will all de- 
of the Ex deu MECHANIC, 31, Tavistock-street, Covent pend on the truth of your statements as to whether you 


stanzas. I was living then, though I cannot carry my Garden, W.C. geta verdict ; and if you do not, you will have to pay his 
recollection to the point of having seen it; but a play- — costs.) —PERPLEXED. (Very contradictory, and neither 
fellow of mine, born the same week as myself, assures, us HINTS TO CORRESPONDENTS. quite true. Weakness of nerve is a term used with 


z reference to condition, not size.)—Euyrt. (Why not 
Se side of the paper only, and put draw- | advertise for a translation in the „Wanted“ column ? 
ae pt 5 F 32 pon ah pee reader would, doubtless, do it for you 
’ illing — ` — 
numbers as well as the titles of the queries to w ich the n Font tes nh ce gee 9 
replies refer. 3. No charge is made for inserting letters, the personal property, if there was 8 You had 
yet of pi pow 4. ainmin or quotes Skins Ne re better consult a solicitor as to further action.) Tos vou. 
3 . a rans rg boy 1 i pa 5 8 “iv (A variety in recent volumes. | See p. 233, present 
| such information, cannot be inserted except as advertise- volume, and the indices ianed * We 
ete” BONG ni a dur for-educatioual or antila (Probably an American system. We do not know it by 
1 q eiA She vest, G. Leiber gent that name.) —E. W. L. (We really cannot s the 
page a pa 1 ia Oe editor 3 time to work sums for our readers. Surely there are 
e K ne ’ £ å ’ * some schoolboys in pier yer of the world. Lockwood 
warded, an names of correspondents are not given | and Co., Stationers -court, E.C., publish a cheap 
to inquirers. book on Mensuration, and there are lenty of others. 
„Attention is especially drawn to hint No. 4. The —B. S. (The perforated card passes vetween the win 
devoted to letters, queries, and replies is meant for| and the reed. ien the perforations reach the holes 
e general good, and it is not fair to occupy it with ques- | leading to the reeds the wind rushes through and the 
tions such as are indicated above, which are only of indi- reeds sound, The principle was fully illustrated and 
Lidua interest, and which, if not advertisements in them- described in No. 697. One of those you mention, We 
selves, lead to replies which are. The “ Sixpenny Sale | believe, has lever-opening pallets. The main features 
Column offers a cheap means of obtaining such informa- | of that will be foun described in No. 733.) —G. Harpy. 
tion, and we trust our readers will avail themselves of it. (See p. 633, No. 676; but if you obtain bauer' s“ Art 
The following are the initials, &e., of 1 1 of Pianoforte Playing“ (Novello and Co.), von will 


etters to h have u : 3 

: good guide. 2. Give it two coats of hot lug- 
to eee y evening, Jan. 17, and unacknowledg wood decoction, allowing each to dry; then give a coat 
elsewhere: of acetate of iron solution, or # solution of the common 


sulphate of iron will do.)—Crayon, (Boxwood, willow, 


in some rather superior doggrel verses, that 
In that year a comet, large and curious, 


“ Shone o'er the world with tail most fiery furious.” 
When shall we sce itagain,—H. O'R. 
nn 


CHESS. 
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Art Communications for this department must be 
addressed to the Chess Editor, at the office of the 
Esasy MECHANIC, 31, Tavistock-street, Covent-garden, 
W.C. 


PROBLEM DCCCXVII.—Dy J. B., of Boxford. 
Black. 
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, an : H. Vax per Praxcre.—W. Hume,—W. T. Underwood. C \ 
33 eee, ue, ev. W. J. E. Rooke.—Dr. Mantell.—C. Anthony. — and alder; but you will require an iron tube that can 
i 7 Wer Lh h R. McCowen and Co,—V. Buhot.—W. P. Kelley.—H. be sealed up air-tight. When packed full, it is raised 
| 5 Uy 3 Lees.— G. B. Scott.—R. Pattison.— Robey and Co.— to a red heat. It is usual to cut the pieces of charcoal 
, 45 Ol eee. Barnett, Son, and Forster. —Cassell, Petter, and Galpin. to the shape required, and let them souk in melted wax — 
| WL Y —Albo.-Carbon Light Co.—E. R. Morris. —Rev. J. A. for an hour. Then drain and place on blotting-paper 
i 77 ,, Campbell. W. Wray. - An Amateur. Puzzled One.— to dry.)—Bassoon. (The best comes from San Fran- 
wr P. Hall.—A Moulder.—John Norman.—J. B., Miles cisco, we believe ; but we are not aware there is any dif- 
4 Platting.—A. R. Molison,—Subscriber.—Miner.—In- ference in hardness, &c., except that one piece from the 
ay ty} alae Ek K. M.—Chromio.—Dilemma.—Gerard.— same tree may be better than another. Timber, from 
| 7 zu, Boswell. Power. — Springbok. — J imbo.—Sol.—A | a variety of trees, 13 sometimes sold under the name. 2. 
J f Vi Vi, Reader._M. S. M.—Molo.—J. H. Gartrell.—W. A.] Cocus, box, ebony, &e.)—P. O. V. (We have given 80 
— — — Mh DWH Besant.—J. C. King.—Rev. J. Pearson, many that we cannot remember the one specially re- 
WU, SLES Mii VL é = 0 2 à ` 
| VY i Ror ay , , Mr, E. J. R. Wers. (No rates; but as to the surveyor, 5 (des = Ste kas ot ae, 
Wg 22 2 it depends on the local by-laws. 2. A good recipe for] When aman has taken dandelion, sarsaparilla and 
= 3 = Tig ie he s 85 3 3. 5 all kinds of herb drinks, and vegetable pills, pulled out 
White (8+8 i * plies to query 49108. Mr. Wims- | all the hair on his face regularly, and dusted his face 
: ik hurst lays the glass on a turntable, which revolves be- | with burnt oyster-shell dust,“ there is no wonder if he 
White to play and mate in two moves. neath an arm carrying a diamond. Circles of any | has aggravated an outbreak of pimples, common to 
| desired size are cut by this means, 45 the length of the] jads of twenty, intoa troublesome skin atfection. )—Jay 
| PROBLEM DCCCXVIU.—Dy H. F. L. MEYER. arm can be varied, The round hole in the centre he | Aircon. (1. Yes. 2. We know the first lantern men- 
5 makes by running a line with the diamond, then he] tioned does all its maker claims for it We have no 
(From the Boy's Own Paper.) drills a small hole through the centre and enlarges it by personal experience of the others 3. There ia n 
Nack 5 N 1 5 the vice. | “ Average.” 4. Yes, many methods described in back 
a eg is, in fact, crushed by a few blows of the) vols, 5 It you are simply going to show pictures, get 
| hammer, and the line once reached the remaining pieces | Stanley's list and lectures, aed those of Mr. W. C. Hughes 
| are easily removed. The operation takes him about] (see advt. pages). If you are going to do real work with 
two minutes.) AN XI ONE. [pon queries have been the lantern get Mr Lewis Wrichv’-treatise on“ Light,” 
au, SN yon , 7 . e a ae ont: recently | published by Macmillan. 6. No.)—Massexa. (From 
. ,. . , 3 umber for Dec. 15. The other on p. an any bookseller’s, from 28. 6d. upwards. — Jiu (How 
Z 4 lI hy Whip volume.)—J. L., Glas * 1 t - ony, Pe ye ae p 3 sgh? 
EZA , eee, e, eee, Le, ee, of chs proper size pa eae 5 Po . of oy to prepare the : 1 kinds of 
| e, h , 75. A A Enough to make the wax fluid, The spirit will evapo- . ? 2 e e e song bs fee 
2 ,, . , x — 7 i 3 f 3 
! . , u, al, Yili rt, however much you use.) Nero, (There are many | in former vols., and many discussions on the subject 
. ,,. GALL, YW tf, recipes in back volumes, and an article on the subject | a good deal in this and recent numbers; but the best 
, . ,, Gy a o a good or all . Jimbo's“ ailments would, we sus- 
, e e e, e ute d r. l. mere misture of giyoring amd | puen be'a good wife, | h Unt er hy anek 
ö DAYA MOLAN ggg LG ,. racic acid.) — E. M. (How can any one say what to - 55 1 „„ 
j e AMRA Yl, SS Chibi; Uj hl put in without knowing what is already in! Several . e . Free aag oe mist will 
IGG Wg Yl ti Mp UY recipes for marking-inks in back volumes. See p. e rest.)—J. A. Brasuzan. | FRE: 
. BRUE DEEE; ,, ‘ 7 . 78 y 7 e 
AUJA 7 13 AN G44 224, No. 894; or p. 176, No. 688.)—STEEL. (If you a 
Vitel y pa Aid want a varnish, Brunswick black or Japan. If merely 


colour, try a chemical black. See pp. 231, 277.)— 
Gerra. (Trichord means three strings in treble, and 
check action means that the hammer is checked and its 
rebound controlled. See Mr. Davies’s papers?“ How to 
Make a Pianoforte,” in Vol. XXVI1I.)—IGNoRANCE. 
(Remove the weight and place thumb over the short 
leg ; then invert so as to run all the mercury into lo 
leg. By gently tapping the end on a soft pad, you wil 
probably get the bubbles out; then run back again, 
that is not etfective, better empty and clean tube. See 
p. 169, No. 839; and p. 146, No. 812.) — WORCESTER. 
(You can bend it by heating it carefully over a clear 
tire; but it will require repolishing, and that must be 
done with whiting and water, taking care to stop 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in “THE BUILD- 
ING NEWS,” published every FRIDA Y, price Fourpence, 
at 31, Tavistock -strect, Covent-garden, nden, I.G. 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Architects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on secing “THE BUILDING 
NEWS” every week at his Club or Coffee House. He will find 
more “ Lists of Tenders '' for new work in it every week than in 
any similar paper, and can thus judge where work is likely to be 
had. He is also specially invited to make use of “ Intercom- 
munication "if he wants to know anything about his trade; to 
write to the Editorif he has any suggestions to make, and to 
advertise in the paper when he wants work. 
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| White. (4+1] 
f White to play and mate in three moves. 
This problem resembles one in S. Loyd’s “ Strategy,” but 
was composed and published before that work appeared. 


SoLuTIoON to 813. 


White, Black. directly the amber begins to feel warm. 2. They are mag- The charge for Advertisements for Situations is One Shilling 
| E tod 1. K to K B 4 (a) Pl 15 pepi g a permanent migas „ß | EEG ee for every Eight Words after. 
2. Bto AB 2 2. K to K 4 preferably, by placing in à coil and passing a current 
3. ato K Kt 5 (ch) 3. K moves through that. 3. A Bunsen cell consists of a porous- CHARGES FOR ADVERTISING. 
4. Q mates pot containing a rod of gas carbon immersed in strongest s. d. 
(a) 1. K takes P (b) nitric acid. The porous-pot is placed in an earthen- Thirty Words A tan ee E a 
2. Q to K Rt 5 2. P to K 4 ware jar, and surrounded with a split cylinder of zine. Every additional eight words. 0 6 
3. B ti A Kt 3 3. P moves The solution in the outer jar is dilute ying we acid.)— | Front Page Advertisements Five Shillings for the first40 words, 


afterwards $d. per line. Paragraph Advertisements One Shilling 
erline. No front page or paragraph advertisement inserted for 
— than Five Shillings. Reduced terms for senes of more than 6 


A. Suerpranp. (We must refer you to k numbers. 
See p. 554, No. 908; p 95, present volume; p. 16, No. 


>. 
4. WW innates 


(t) 1. K to K 4 


2. QtohB4 2. E to K 3 859; p. 477, No. 878; p. 39, No. 8S6, and so on through | insertions may be ascertained on application to the Publisher. 
3. Bto Kt 3 (ch) 3. K moves many back volumes.) — W. H. IATNOLL. (See pp. 94, 


544, Vol. XXXIII. You must consult the advertise- ADVERTISEMENTS in EXCHANGE COLU ca 


ment columns for where to buy.)—FoxaLovE. (Dress- 
ing skins has been given many times. Scrape off all 
tlesh and fat, and put ona coat of wheatmeal made into 
a paste with hot alum solution as strong as possible. 
Leave on for a day, then wash off, grease, and work 
the skin about to make it soft. To preserve, rub in 


4. Q mates 


To make this problem correct the Ps on K Kt file 
should be removed. 


Twenty-four words .. aa je 
For every succeeding Eight words 


8 
0 

z 0 

AVERTISEMENTS in the SIXPENNY SALE COLUM 
8. 

Sixteen words 0 


SoLUTION TO 814. For every succeeding Eight Words A w ae 8 


White, ack | 
1. R tu Kt 3 1 Ve hing arsenical soap. ‘That is the simplest process ; but you „ be borne in mind that no Displayen 9 
5 eee * i i 2 Je =e y 97 can appear in the“ Sixpenny Sale Column.” All advertisements 
2. Muics will tind others in back numbers. —J, W. FISHER, (You must Be prepaid ; no reduction is made on repeated insertions; 


had better search carefully at the Patent Office before 
taking out a patent. It is very probable your ideas 
have been forestalled.)—Durrex. (A capita series of 
letters on Painting Magie-Lantern Slides appeared 
years back in this Journal, and were afterwards pub- 
lished in pamphlet form by Mr. W. C. Hughes. See 
his advertisement for address.) — W. H. Battery. (Why 
do you not buy it of Mr. Lancaster himself! If you 
have appreciated his instructions, you may reasonably 
try his goods. See his advertisement.)—C. C. (He is 


and in cases where the amount sent excecds One Shilling, the ` 
publisher would be gmtefulif a P. 0.0. could be sent, and not 
stamps. Stamps, however preferably halfpe nny stamps), may 
be sent where it is imcuny cnient to obtain P.0.0's. 
The address is included as part of the advertisement, and charged 
for. 


Advertisements must reach the ofive by Ip. m. on Wednesday 
to insure insertion in the fulluwing Friday's number. 


NOTICES TO CORRESPONDENTS. 
Correct solutions to Sig and S14, by J. B., of Boxford ; 
to $15 by 10. Mackay ; to 814 by T. Bayne and Stanley 
Foll well. That by A. E. Wheeler is wrong, as td = 
there 18 mo mate. z K-B3 


Prot „1. Ia Tut ived with thanks fri m Sergt. Major Me 


Art hur 2 ud W. Mead. Holloway’s Ointment ean be applied to the most 


-p rei , t 1 J the same.)—W. HosK EN We have no more ace to sensitive skin with the certainty of its removing pimples, erup- 
OUR re aders will be pleased to hear that Miss Beechey’s spare just now for Sse tains of untried e e in | tien, and roughness without producing any inttummatlon or un 
forthcvinimeg 6 “ess Loossvms will contain the prize that directi Par r N p sightly blemishes. The balanimie nature of this unguent recone 
eras ui 1882 P * that durec ion.) —PATKNJIT AGENT'S CLERK, (Ne license | monds it strongly to the young and delicate. It wall eure serofu. 
prev 2. Å ongly i 

is required. Anybody may practise as à patent agent.) | lous complaints which have resisted every othe treatment. 
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Wonderful Luminous Watch Box, shows time 
in dark, ls., post free.—Addreas, “ Pnoto, 142, Trungate. 


ectors, land 2 H.-P. Certain in action, easily 
fixed, 15s., fiee.—E. PoweLL, Engincer, Tuubridge. 


Lathes. Lathes.—The Britannia Company's 
Lathes, Ke, may be scen in London, Miauchester, Liverpool, 
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Best Route is via Francois. 


A. Francois, Devonshire-place, Ryland-road, Bir- 
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achbrook-street, Pimlico, London. 


insulated 
xford strect, 


st. 
London Smoke Spectacles for preserving the sight. 
post free, in case, Is. 9d.— T N AN col. 


A. Francois will forward any article on his list for 


approval, providing intending purchaser cau guarantee payment 
or return withiu two days. Looks genuine. 


Gas Engine. £30, nearly new; must be sold.—285. 
Arch, Cambridge-road, E. 


American Twist Drills for boring metals; 1 set 
from tin. to gin. inclusive, rising by Jared. making 13 drills, 
with taper shanks, all fitting into one socket, „nt with tbem 
Price 32s. 6d. Bend postal order.—They are made of the fnret 
steel by BearaLL BXos., Fullbridge Works, Maidun, Essex. 


Lathe Heads, Slide-Rests, Beds, Standards, Cranks, 
Fly wheels, Chucks, Tools aud appliances. Any separate pait». 
Moderate prices, good workmanship. - SMEur. 

Turning, Boring, Screw-Cutting, Planing, Fitting, 
&c., done for amateurs on their own materiale. Patterns, Casi- 
ings and Forgings tu drawing.—Swecr. 


Models of all kinds of Machinery and Mechanical 


Inventions to scale and drawing. Moderate prices, niet- char 
workmanship.—Apply to Sur.r. 


Screwing Stocks, Dies, Taps, Rimers, Chasers, 
and tools for special purposes. Send for price lot. W. R. SuEII. 
7, Goldsmith's-row, Fetter- lane, E. C. 


Pyrotechnic and Trede Chemicals. Lowest 
price at Gauugant and Kxccr's (late Page), 47, Blackfriars- road. 


American Organ Tubeboards (Munroe), voiced 
reeds. A few cheaup.—R vr, 8, Poplar Walk - road, S. E. 


Munroe Reeds, few sets and half-sets, Quantity 
of stopknubs cheap— RA y, as above. 


Slin. compound Slide-Rest, square threaded, quite 
new, only £&2.—F. F. Rosinson, 6, Camilla-strect, Guteshead. 


For Sale, pair concentrated Shears, nearly new, cut 
5-16 plate, 308.—-J Un N Warts, Thwing, Huomanby. 


Violiu without a Soundpost. loud round tone, 
15s., 20s.—Fivpcer, 19, Leopuld-street, Buructt-road, E. 


Microscopical Preparaticns, all highly finished . 
Histological and Vathulogical Slides. Many rare spevinens, 
te. Gd. duzen, ‘d. cach. 


Stained Botanical Sections.—Foraminifera, Zoo- 
phytes, Insects, Diatoms, &c , 6». 6d. dozen, 7d. vach, Hoxes und 
postee extra. Two samples, pust free, le. Gd.—FAZD ZAK 
MarTtiN, Clevcdon. 


Peat.—Gaterell and Son's selected for orchids, ferns, 


greenhouse plants, &c., in Large or small quantities. Prices op 
application.—Addrens, Histernc, Ring wood. 


Fretwork Saws.—The Celebrated *‘ Star“ Blade. 


Sample doz. free for 5 stamps.—H arois Bru, Settle. 
t Cassell’s Technical Educator,” complete, 


unbound, new, lOs. Groat bargain, Cust duuble.—“ Cua micce,’ 
Mechanics’ Institute, Dubun. 


Capital Pleasure Boat, 32ft., beam ift. 6in., copper- 
fastened, 45 —M. H., Fprotbro, Doncaster. 


10in. centre back-geared Lathe, overhead motion, 
slide-rest. Wood talaron plated, 21ft metal stundamis. Work- 
iag order, £11.—M. II., Sprotbiv, Doucaster. 
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HOME CHIPS. VII. 
(Concluded from page 420.) 


1 HAVE given a sketch of such a summer- 
house as I have described in its com- 
leted state. I made it in sepia, but no 
doubt the engraver will duly translate it. 
It will be seen that I have left open part of 

the two side spaces, which are boarded only 

half-way up; and this is the better plan, 
unless the house is in an exposed situation. 

The boards I have purposely drawn not 

meeting at their extremities, in order to 

show the effect of nailing them so as to leave 


— — — — — —̃ — 
— ’ Kapa m a = 
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presented it in the sketch, but the open districts of the Eastern Counties, heather is 
windows should have a flat sill nailed on almost unknown, and even furze or gorse 


== 3 i 
= 


above the last board, to conceal its edge, and 
give a finish to the work. With respect to 
the floor, the easiest kind perhaps to make 
is asphalte—a layer of pebbles first of all, or 
coarse gravel, covered with finer stuff, satu- 
rated with hot tar, and evenly spread. Over 
this, while the tar is still soft (add more if 
needed), sift fine gravel or sand. This 
makes a splendid floor, always dry; and I 
may add, makes the best of garden-paths, 
for no weed will ever grow in it, and it will 
be always dry, and, when worn, is easy to 
patch or renew. Cinder-dust or coarse 
ashes will also answer if gravel is expensive. 


lives despondingly, and rhododendrons, so 

eculiarly suited to embower a summer- 
ouse, and which, in suitable soil and 
climate, attain a height of 10ft.and upwards; 
no persuasion will cause to prosper, and 
Scotch fir, too, is nowhere. 

I will now go on to speak of bicycle- 
sheds and similar structures in which 
sawn stuff is alone used. The material 
for the framework of such buildings 
as these is called quartering, and is in 
section in. square, as it is sawn out 
of plankwood 3in. thick. But of course for 
sills or corner posts, or wall-plates where 


Let the floor of the summer-house be raised | 3in. would not be wide enough; sawn stuff 


about three inches, and edge it in the door- 


4 by 3 or 5 or 6 by 3 can be cut out of the 


way with a row of short piles of fir, to form | same plank wood. A deal, as it is technically 


a step, and protect the edge of the asphalte 
from chipping. If a wooden floor is pre- 


— . — 


exposed the greater part of the upright posts. 
This can be done b iling on a fillet to 
each post, for the boards to rest against, 
and skew-nailing them into the posts. 
Fillets an inch square in section will 
do for this, as the nails are not driven 
into them ; otherwise they must be some- 
what larger. The boards can be put on 
without any such fillet if attached to the 
posts at any point outside the diameter or 
axial line; but the posts must be trimmed 
to a true surface, and each end of the boards 
bevelled to fit nicely. It is, however, diffi- 
cult to nail them on in a neat manner, 
because driving the nails will, here and 
there, force a board further in than its 
neighbour for want of an efficient support 
at the back. A fillet put on truly will 
insure each board lying flush and even 
with eye above an aa it. If it is 

erred to give an entirely rustic a - 
eee to the summer-house, the front Pard 
ought to be sawn outside slabs of Scotch fir, 
the posts being of the same, I have not re- 
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ferred, it can be wholly made of such short 
piles, a foot long, driven nine inches; or of 
sleepers of fir, sawn lengthwise, with inch 


board nailed on. But I think asphalte is 
easiest to lay down, and quite as effective. 
The prettiest and withal warmest summer- 
houses, framed as before as regards the main 
timbers, are only attainable in regions of 
heather and moss. In Dorsetshire, in good 
old days of large open commons, where snipe 
abounded, and countless rabbits burrowed 
in the sand, these summer-houses were wont 
to be built. After the frame was put up, 
wattled hurdles were fitted, or some roug 
bars nailed on, and heather was then tied 
on, both outside and in, much as thatch is 
secured, and the roof was not un- 
frequently made of the same material. 
Sometimes, for appearance sake, the 
whole inside was lined with moss; 
but this, after a while, fell to pieces, and is 
not desirable. The heather, rich in colour, 
gave such a warm appearance as no other 
material could. But here in the cold clay 


called, is 12ft. to 20ft. long, 3in. thick, 
and din. to 1lin., or sometimes 15in. wide 


Planks and boards are thinner stuff. The 
gin. deal cuts into three pieces of 3 by 3 
quartering. On a cold, frosty morning, 
using a rip-saw or even a newly-sharpened 
hand-saw, it is no such terrible job to saw 
up a deal. Still, it costs arf more to 
have it sawn at the pit or saw-mill, and the 
better plan is to calculate as nearly as 
possible how many feet will be needed, and 
to buy all the quartering and board ready 
prepared. I may mention here that a 
quantity of nicely-planed tongued and 
ooved, or rebated board, is imported both 
m Norway and America, saving, amongst 
other advantages, the labour of planing, a 
saving most amateurs will be ready to pay 
for. If it comes to buying stuff at a 
village carpenter’s, all work of Home Chips 
will be costly ; much more so than material 
bought in quantity at a large timber- 
yard. The difference in cost will often 
sufficient to pay carriage by rail. 
The sketch is of such a a ay or tricycle- 
house as asked for, or it will do as weil for 
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a fowl-house of simple, but slightly orna- 
mental, character. ere will, of course, 
be as before, the main posts at the angles; 
but these are now to be of squared stuff, 
Ain. each way. These are not to be driven 
or sunk into the ground, but mortised into 
a sill resting on one or two courses of brick, 
to keep it clear of the damp earth. This 
sill may be 4in. wide and 3in. thick, the 
width being that of a brick laid flat, The 
corners will be joined by half-lap, as shown 
at A, the tenon of the upright fitting into 
at B. The door-posts and similar inter- 
mediate ones are to be tenoned into the sill 
in the same manner, but need not be of such 
large scantling; 3in. by 3in. will suffice. 
But in setting out the mortises for these, 
care must be taken that the outside face of 
each smaller post is flush with that of the 
large ones, as the boards have to be nailed 
to both. If this is not done, it will 
become necessary to nail on a strip to 
each small post subsequently, and in that 
case it is plain that a 4in. post might 
as well have been used. There is no 
reason against this size, or din. by 3in,, but 
the other will do as well. Each post should 
be tenoned at the top as well as at bottom, 
to receive the wall-plates, which will be 
5 similar to the sill below, only stuff 

in. thick will suffice. It will be as well to 
mark this and the sill at the same time, to 
insure perfect similarity in the position of 
the several mortises. 

K shows part of the framework and 
diagonal braces, which are essential to keep 
the building stiff and unyielding. L is part 
of the top frame, consisting of the wall- 
plates, a, corresponding to the front plate 
at K similarly lettered. The cross-piece, b, 
is not, merely a tie beam, but is intended 
to support an upright post seen at b of M. 
This post is again seen at N, where the 
ridge pole is notched into it. There is a 
similar one at both ends, and they stand at 
m of the summer house where the angle 
timbers of the hipped roof meet, of 
which a, of M, is one. A hipped 
roof is not quite so easy to set up 
as a gable end, but this is the best way 
to accomplish it. The cross timbers b of L 
may be merely notched down on the longitu- 
dinal wall plates or tenoned into them. The 
first is easier because it does not necessitate, 
all the framo being put together at once. 
The order of work will then be :—1, Fit the 
sills on the brickwork. 2. Set up the 
upright corner-posts and intermediate ones. 
3. Put on the wall-plates, and peg all to- 
ther with oak trenails. 4. Nail on the 
agonal ties so as tocomplete the framing, 
which will then be quite firm, and without 
shake. 5. Notch-on the two cross timbers 
with central mortises, and nail them securely. 
6. Set up the uprights with notched ends; 
and, 7, in these notches lay edgewise the 
ridge-piece, 1jin. thick, and 4in. wide, and 
pin it through, allowing about 4in. of it to 
project at each eud. Then fit and nail to the 
zee in the angle made by the ridge-piece 
and its post, the corner rafters, notching 
their lower ends nicely upon the wall-plate. 
The posts will then stand perpendicular, and 
the building will at once look workmanlike. 
Confidence and pleasure in the work will be 
the natural result, and tend more than any- 
thing else to its satisfactory termination. 
There will be no great difficulty with the 
rafters nor with the boarding. The roof- 
boards must be what are known as feather- 
edged, so as to overlap properly; but the 
front and sides should be filled in with żin. 
board, tongued, grooved, and planed on one 
side, and this will look best if it is laid on 
diagonally, as shown. Cut the boards so as 
to leave about lin. of the upright corner- 
posts uncovered, thus forming an angular 
recess, to which afterwards nail fillets to 
hide the ends of the boards, or else nail 
on ie to which the boards can be 
attached, so as to bring them level 


with the outsides of the corner-posts, and, 
as the latter are not planed, it will then be 
well to nail on moulded fillets, or a bit of 
round beading to give a finish to these 
parts. At X, as shown on a larger scale, a, 
the corner-post in cross section on plan; b, 
the fillet to which the board will be nailed ; 
c, the boards; d, an outer fillet with bevelled 
edges, nicely planed to put a finish to the 
work. This will be a very easy method, 
and will look well when done. The door- 
way is 4ft. wide, admitting easily a large 
double tricycle. The doors, of the same 
stuffas the rest of the boarded part, are 
made with ledgers at the back in the 
ordinary way, and call for no special 
notice. Hook and rider hinges are stronger ; 
but ordinary stout T-hinges will look the 
best, and will last, probably, longer than 
the house itself. O. J. L. 


CONTROLLED COMBUSTION. 

the ‘‘ Scientific News,” on page 181, 

we mentioned that Mr. Mallett had, 
according to a newspaper paragraph, in- 
vented a method of dispensing with all 
chimneys, and the prevention of any smoke 
whatever,” and at the same time stated the 
fact that the Control Combustion Company 
of New Jersey were prepared to apply Mr. 
Mallett’s system to locomotive, marine, and 
stationary boilers. Steam-engine furnaces 
are unfortunately not the real offenders, in 
the case of London at least, and the system 
is scarcely applicable to domestic chimneys, 
at all events as at present arranged; but in 
view of the Bradford disaster, and the ex- 
pense of erecting lofty shafts, it may be of 
advantage if we describe the system pro- 
posed by Mr. E. J. Mallett, jun., in a paper 
read at arecent meeting of the Franklin 
Institute. Without some device for draw- 
ing or propelling air through a furnace, it 
would be impossible to consume the required 
quantity of fuel to convert water into steam 
in such volume as is needed by an engine, 
and the simplest device is obviously a tall 
chimney. As we have recently explained 
this part of the subject (see p. 373) we shall 
take it for granted that every reader under- 
stands that tall shafts are built primarily to 
create a draught, and secondarily to 
the vapours bigh up into the atmosphere ; 
but we may as well repeat that they are 
not altogether economical, and hint that 
it is possible they may be dispensed with. 
According to Mr. Mallett, the actual loss of 
heat varies with the rate of combustion; but 
may amount to as much as 3ő per cent., 
caused in four ways—(1) by the large volume 
of air entering the furnace, which has to be 
heated to get rid of it; (2) by the unburnt 
hydrogen and hydrocarbons distilled from 
the coal and passing away unutilised; (3) by 
the furnace being asphyxiated, as it were, 
owing to the admission of too little air where 
it is most required; and (4) by all the air 
necessary entering through the ashpit. Mr. 
Mallett, indeed, specifies 13 different ‘‘ fuel 
losses,” as he calls them; but they aro all 
really connected with one of two causes: 
the escape of unutilised combustible gases, 
and the manner and quantity of the air 
supply —if we except his twelfth cause, 
which is the accession of steam to the com- 
bustion furnace. He, however, gives us, as 
an explanation of the principle of his system 
of controlled combustion, 12 ‘‘ experimental 
principles,” as he calls them, the most im- 
portant of which are—({1) hydrocarbon fuel 
tends to burn with less carbonic oxide and 
smoke, proportionately as its environing 
atmosphere diminishes in tension; (2) hydro- 
carbon fuel tends to evolve carbonic oxide 
and smoke, if burned in a furnace, until the 
temperature of the fuel reaches a certain 
elevation; (3) the tension of fuel gases within 
a furnace is never less than that produced 
by the burning of the fuel itself by natural 
draughts, and is never sufficiently low, when 


carbon fuel, freshly 5 into a furnace, 
lied with air to initiate its 


high localised tem 
supplied with cient air to burn it at 
once to carbonic acid only, but considerable 
carbonic oxide should produced to be 
afterwards burned in the combustion 
chamber. There is little to be said about 
these principles, except that No. 7 takes 
no note of the efforts made to introduce 
mechanical stokers with fuel of such a 
character, and fed in such quantities, that it 
is in a state of combustion almost directl 

it reaches the furnace. It is, however, wit 

the proposed application of the principles 
that we are more immediately concerned, 
and to meet the conditions of the first three, 
Mr. Mallett adopts the following devices :— 
He incloses the ash-pit, but fits the 
door with openings, which can be 
closed by a sliding cover worked by a 
lever, and at some convenient place he 
arranges a fan which continually exhausts 
the furnace gases. As, then, with the open- 
ings in the ash-pit door completely closed, 
no air can enter the furnace between the 
bars, fresh fuel cannot burn, but merely 
distils as it would in a gas-retort. When 
the temperature of the fuel is sufficiently 
raised its burning is allowed to begin by the 
admission of air through the ash-pit, but as 
this air is throttled, ‘the atmosphere within 
the fire-box is kept at a lower tension than 
is possible with chimney draught. By this 
means it is said that the coal burns without 
originating carbonic oxide and smoke, and 
the demands of principles 1, 2, and 7 are 
met, which may be, but it is not quite clear 
how smoke is prevented, nor how principle 
12 is met, which demands the production of 
“ considerable carbonic oxide.” According 
to Mr. Mallett, it is impossible to burn 
hydrocarbons without the production of 


‘carbonic oxide and smoke unless more 


air environs and dilutes them than is theo- 
retically necessary for their combustion, and 


that proportionately as the density of the 


environing atmosphere decreases, within 
limits, so will the amount of air required to 
burn fucl without smoke diminish and ap- 
proach nearer to the amount theoretically 
required for perfect combustion. The ob- 
ject, then, is to endow air with greater 
molecular mobility by reducing its density, 
and to do that the tension of the air must 
be lessened in a greater ratio than is possible 
by increasing the rate of combustion. A 
chimney draught, depending as it does upon 
the rate of combustion, can be increased only 
in a fixed ratio, therefore, Mr. Mallett 
employs a suction-fan, which, he says, re- 
quires only 3 per cent. of the total fuel 
power to actuate it. To obtain a complete 
mixture of the gases from the fuel with hot 
air, instead of a bridge the furnace is isolated 
from the combustion-chamber by a septum, 
or wall, through openings in which nearly 
at the level of the top of the fire the gases are 
drawn to meet hot air flowing in through 
tubular grate-bars, which are continued 
through the wall to an iron box, whence air 
is delivered in fine streams to mix intimately 
with the hot gases from the furnace. The 
tubular grate-bars have their fronts brought 
out flush with the boiler-casing, and are 
closed or opened by means of a slide, or 
register, attached to the same lever by 
which the openings in the ash-pit door are 
regulated. One motion of this lever closes 
the ash-pit register and opens that of the 
grate-bars. Thus when fresh fuel is put on, 
the access of air between the grate-bars is 
shut off, while it is freely admitted through 
them to meet in a highly-heated condition 
the gases distilled from the coal, which are 
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thus consumed in the combustion-chamber. 
After a lapse of time, depending on the 
quality of fuel, the registers of the air-pit are 
opened and the real burning of the fuel begins. 
It will be seen from this description that 
the action of the exhaust-fan is to create a 
partial vacuum in the fire-box when the 
ash-pit register is closed, while it induces 
rapid currents of air through the hollow 
bars. Itis known from Tyndall’s experi- 
ments that air entirely freed from moisture 
permits of the passage of heat rays through 
it without absorbing them, while air 
saturated with moisture is a rapid absorbent 
of radiant heat, and is also capable of 
radiating its own heat in proportion to its 
power of absorbing it. Mr. Mallett takes 
advantage of this principle, and com els 


the fuel gases before reaching the fan, but p 


after they have given up 70 per cent.” of 
their heat to the boiler, to pass through an 
‘‘athermous superheater (really a feed- 
water heater), which consists of an air- 
tight vessel, containing pipes through which 
cold water flows in an upward direction. 
At the top is a fine water-spray, which, 
like the fan, is worked by the exhaust steam 
from the engine. The gases from the com- 
bustion-chamber, after passing through the 
tubes or flues in the boiler, enter the 
athermous superheater at the top, where 
they are thoroughly moistened, and, passing 
downwards to the exhaust fan, are dis- 
charged comparatively sool, having parted 
with much of the heat they possessed on 
leaving the boiler to the water contained 
within the tubes. So much heat is imparted 
to the feed that Mr. Mallett provides a 
“ separator,” a steam-tight cylinder which 
separates the superheated water into steam 
and boiling water—the latter being forced 
into the feed-pipe of the boiler, while the 
former enters the steam-space. The super- 
heater is really, it seems, an auxili 


enerator, the pressure of which is always | 
ightly above that of the steam boiler 


itself? Without further details than we 
have at present, this portion of the arrange- 
ment cannot be explained; but it would 
appear to be really that a tubular boiler 
heated by what would be termed the chimney 
or waste gases, is made to supply water 
and steam to the main boiler. The 
system is applicable to locomotives in the 
following manner :—A small engine placed 
at the front end of the . drives 
the fan, which dra ws the gases through the 
boiler-tubes; the firebox is divided by a 
wall as previously explained, and the grate- 
bars are hollow tubes, delivering air just 
behind the wall, so that it mixes intimately 
with the gases from the coal. No chimney 
is necessary, as tho invisible products of 
combustion are expelled by the fan through 
an opening in the iphery of the boiler- 
casing, and the exhaust is dispensed with, 
thus relieving the engines of some back 
pressure, and avoiding the noise. The 
exhaust steam is conducted to the tender 
where it is condensed by means of air which 
is subsequently used for heating and venti- 
lating cars. The feed is heated by the 
athermous superheater; but as we suppose 
few, if any, locomotives have been fitted 
with the controlled combustion system, 
details are wanting. The paper, when read, 
led to an animated discussion; but it is 
obvious that a practical trial of the system 
would teach more as to its merits than any 
amount of discussion; but it may be said 
that if chimney-shafts are to be dispensed 
with, it will be by some such system as that 
proposed by Mr. Mallett. 


SIMPLE PROCESSES IN QUANTITA- 
TIVE CHEMICAL ANALYSIS.—IV. 
Analysis of Iron and Copper Pyrites. 

A. Penra a small portion of the sample 


to an impalpable powder, weigh out 2 
grams, transfer to a flask, cover with fuming 


nitric acid, heat gently on sand-bath to 
add more fuming 
the residue with h 
and boil gentl 
wash wi 
and contents; x 50 = per 


to a measured quantity, 


in excess, 
and weigh in a tared porcelain crucib 
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nitric acid and re-dry. Moisten 
drochloric acid, add water, 
for about ten minutes; filter and 
boiling water. Dry and ignite filter 
cent. of silica. 
and washings from A 
mix thoroughly, and 
divide into two equal portions. i 

C. First portion from B—heat, add ammoma 
ter and wash well, dry ppt., ignite 
e; x 100 
=iron, as FeO, calculate into metallic iron 
thugs:— ° 

Fe, O, 2Fe Fe 


160 : 112: : weight found: æ 
æ% = per cent. of metallic iron. 


B. Make up the solution 


copper thus :— 


Cu 2Cu 
168°8 : 126:8 : : weight found: z. 


x = per cent. of metallic copper. 


E. Filtrate from D.—Determine the lime a8 in 
limestone; x 100= per cent. of calcium car- 
bonate. 

F. Filtrate from E.—Evaporate to dryness, and 
determine esia exactly as in limestone; x 
100 = per cent. of magnesium carbonate. 

G. Take the second portion of the solution 
from B, heat, add a slight excess of ammonia, 
and afterwards an excess of hydrochloric acid ; 
add a solution of barium chloride, boil well, filter 
and wash with boiling water; dry and ignite 
filter and contents and weigh; x 100, calculate 


in sulphur :— 
BaSO, § f 
233 : 32: : weight found: z. 


z = per cent. of sulphur. 
The results may be stated as follows :— 


IRON PYRITES. 

Sulphur e ee % 2 6e % %ꝗ7484ẽ88 ee „„ „„ e 46:29 
Iron eeseeveseoveeesea eeuogueesenosebs 42°26 
Co e % 0 „ 0 0 66 % % ß 66 „ „„ „% „ ene os 1:22 
Calcium carbonate ..ssessesessas 2°41 
Magnesium carbonate ........-- .. 1°08 
eteken es J. Ook 
99-60 


Note.—Dihydric sulphide, 
is prepared in a glass generating bottle—an ordi- 
nary pickle-bottle answers the purpose very well. 


J — t 
x -a Í 
————— —— 


Fig. 8 shows the arrangement. The gas is dis- 
engaged in the bottle A by acting on ferrous 
sulphide with dilute sulphuric acid. A few 
fragments of the sulphide are put into the bottle, 
covered with water, and a little sulphuric acid 
poured down the funnel-tube d. The gas. is 
washed by passing through water contained in 6, 
and is thereafter conducted into the solution to be 
acted on in the beaker co. The corks and connec- 
tions must be perfectly tight. 


Estimation of Copper Volumetrically b 
Standard Solution of Potassium Cyanide. 


To prepare standard solution, dissolve some 
pieces of ee cyanide, 20 or 30 grams, in 
water, and make up to about half a litre ina 
wg seh bottle. 

Weigh 1 gram of perfectly clean, pure copper 
foil, dissolve in dilute nitric acid on sund-bath in 
a beaker, allow excess of acid to evaporate, 


c| of the finely-powdered sample, 


H:S. This reagent 


= add water boil and filter, wash, 
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make up with water to 250cc. Measure out 3 
portions of 5000. each of the copper solution into 
separate beakers, add some water and an excess 
of ammonia, in each case using the same measure 
of water and ammonia. 5 

Fill a Mohr’s burette from the solution of 
potassium cyanide, then setting one of the 
beakers on a sheet of white paper, drop in the 
cyanide solution cautiously wi constant stirring, 
pausing at intervals till the deep blue of the 
ammoniacal solution nearly disap If, after 
standing at rest a few minutes, a slight colour 
still remains, add another drop or two; stir well, 
and let stand once more. When the colour is quite 
discharged and replaced by a very faint lilac 
tint, observe and note the number of cc. used. 
Titrate the other two portions of the copper 
solution in the same manner. The mean of the. 
results is then taken: suppose it to be 30cc., 
then every 30cc. of the cyanide solution equals , 
2grm. of copper. 

Method of Assa Weigh one or more grams. 
according to the 
quantity of copper it i 
a small flask, moisten with strong sulphuric acid, 
then add nitric acid, and digest on sand-bath 


and boil gently for 15 minutes. Transfer the 
solution to a beaker without filtering, add water 
and an excess of ammonia, using as near âs 

ssible the same quantities as when standard- 
ising the cyanide. Titrate with cyanide solution 
as before. From the quantity of cyanide taken, 
calculate the percentage of copper in the sample. 

The solution of potassium cyanide does not 
remain constant, and if kept for any length of 
time, must betitrated before using. The presence 
of zinc interferes seriously with this process. 


Standard Solution of Potassium Bi- 
chromate. 


Prepare a standard solution of potassium bich- 
romate by dissolving 4°92 grams of the pure salt 
in water and diluting to“ one litre, lec. of this 
solution = 0056 gram of iron. 

Prepare also a solution of potassium ferri- 
ejani de~a boui 1 of the salt to 40 of water. 

” Method of Assay.—Weigh one gram of the 
finely-powdered substance into a small flask, add 
hydrochloric acid and water, digest on sand-bath 
for about 15 minutes. If the iron is not wholly 
present 
‘means of small pieces of pure zinc added cau- 
tiously to the solution; when it becomes nearly 
colourless the reduction is complete. ‘Transfer 
the liquid to a porcelain basin, rinso out flask 


parna of zinc left undissolved. Fill a Mohr’s 
urette with standard bichromate solution, place 
basin underneath, and run in solution from 
burette with constant stirring. When the fluid 


from time to time on the point of stirring-rod, 
and bring it in contact with a small drop of the 


n previously spread on a white plate. When. 
a blue colour ceases to be produced the operation 
is ended. The number of cc. of the bichromate 
solution required x 0056 = amount of iron in 
one gram of sample. 


Analysis of Solder. 


A: Weigh 1 gram of the solder previously 

cut in small pieces. Treat with a mixture of equal 

parts of strong nitric acid and water, heat on sand- 

bath and evaporate very carefully to dryncss ; 
ary and ignite 

filter and contents, weigh; calculate into mo- 

tallic tin thus :— 

SnO; Sn 

150 : 118 : : weight found: z = Metallic Tin. 


B. Filtrate from A, evaporate to small bulk, 
allow to cool, mix the solution with sul- 
phuric acid in slight excess, and add to the 
mixture twice its volumeof alcohol; allow to settle 
filter, wash precipitate with alcohol, dry, detach 
as completely as possible from paper into a 
porcelain crucible, add filter ash, ignite and 
weigh, calculate into lead thus :— 


PbSO; Pb 
303: 207 : : weight found: 2 


Estimation of Potassium — Analysis of 
Pearl-Ash. 1 
A. Preparation of platinum tetrachloride solu- 
tion :—Weigh 5 grams of scrap platinum, which 
has been previously boiled in tede hine acid, 
and subsequently washed with water, and 


metallic lead. 


is supposed to contain, into. 


for 20 minutes; add a small quantity of water, 


Estimation of Iron Volumetrically by 


in the dyad state, it must be reduced by 


thoroughly, and observe that there are no floating 


begins to assume a green colour, take out a drop- 


tassium ferricyanide, several of which have 
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dried, into a flask; cover the platinum with 
hydrochloric acid and half the quantity of nitric 
acid, 5 to dryness on the sand - bath, add 
more hydrochloric acid, evaporate again to dry- 
ness, moisten the residue with hydrochloric acid, 
add water, and boil; filter the solution, and 
make up to 125ce: with water. 

B. Weigh -6gram of pearl-ash into a beaker, 
dissolve in about 15e. of water, and filter; 
wash thoroughly ; then, to the filtrate and wash- 
` ings in a porcelain basin, add a slight excess of 
hydrochloric acid ; heat the basin on the sand- 
bath till all the carbonic acid is expelled; add 
25cc. of the platinum solution, and evaporate 
nearly to dryness. While still warm, pour over 
the pasty residue about 25cc. of alcohol, cover 
the basin with a glass plate, and let stand. for 
half an hour; filter through a filter which has 
been dricd in the water-bath and weighed ; wash 
with alcohol till washings are quite colourless. 
Dry filter and contents in water-bath for an hour 
and weigh; deduct weight of filter, x 200 and 
calculate into K, CO,, thus :— 

Kz Pt CI. K: CO, 
488-46 : 138-26 :: weight found: x 
x = per cent. of potassium carbonate. 


C. Weigh 4 grams of the powdered ash into 
a woighed orucible, heat for half an hour over 
the reduced flame of a rose-burner, reweigh ; the 
loss in weight x 25 = per cent. of moisture. 

D. Dissolve the dried ash from C in hot 
water, filter, and wash; dry, burn, und weigh, 
x 25 = per cent. of insoluble matter. 


Good pearlash contains about 95 per cent. of 


potassium carbonate sthos. 


ASTRONOMICAL NOTES FOR 


FEBRUARY, 1883. 
The Sun. 


E At Greenwich Mean Noon. 

Qo 

2 

Sl Souths. Right | Decli- 

in Ascen- | nation | Sidereal 

— sion. | South. Time. 
h. m. 8. p. h. m. s. 

1| 0 13 48˙63 „ 45 24-27 

6| 0 14 18°50 „ 21 5 7:04 

11| 0 14 28-34 ,,/21 21 24 49°81 

160 0 14 18°61 „ 21 44 32°58 

21| 0 13 50°66 „22 18 6/10 34 1122 4 15°35 

26| 0 13 6°53 8 37 50 8 43 49 22 23 58·˙11 


The Method of finding the Sidereal Time at 
Mean Noon for any other station will be found 
on p. 373. 

Solar Activity continues, and its well-known 
indications are perceptible at frequent intervals 
on the Sun’s disc. At the end of the month the 
Zodiacal Light may be looked for in the W. S. W. 


The Moon 


Is New at 6h. 10°'lm. p.m. on February 7th, 
‘enters her First Quarter at 9h. 55m. a.m. on the 
14th, and will be Full 18°1 minutes after mid- 
night on the 21st. 


Day of Moon’s Age 
Month. at Noun. Souths. 
Days h. m. 
1 23•˙3 6 31˙8 a. m. 
6 28˙3 10 58°7 „ 
11 3°7 3 30°8 p.m. 
16 8-7 8 60 ,, 
21 13:7 12 66 x, 
26 18:7 2 56-4 a. m. 


The Moon will be in conjunction with Venus 
at 5 a. in. on the 4th; with Mars at 7 p.m. onthe 
Gth ; with Mercury at 1 o’clock in the afternoon 
on the 7th; with Saturn at 1 a.m. on the 14th ; 
and with Jupiter at 8 a.m. on the 16th. 


Mercury 


Is an Evening Star (in the sense of southing 
after the Sun) until the th, at 11 o' clock at 
night of which day he comes into inferior con- 
junction with the Sun, and subsequently rises 
lictor him. He has considerable and increasing 


South Declination, and is by no means favourably 


Occultations of (and a near approach to) Fixed Stars by the Moon. 


Q 
8.2 Name of 
8 8 Star. ance. 
Az 
h. m. 
15 B. A. C. 1563 | 64 | 105 p.m 
16 ly? Orionis 6 659 „ 
19 B. A. C. 2872 6 5 30 „ 
19 Al Cancri 6 1151 „ 
20 |A? Cancri 6 1 53 a.m 
20 |w Leonis 6 | 9 6p.m. 
25 |y Virgini 5 2 20 a. m. Bright 
25 B. A. . 4269 6 227 „ Bright 


10 28 p. m. Bright 
3 40 a. m. Dark 
3 48 Dark 


99 


l t A near approach. 


placed for the observer. 


His diameter, which is | slowly to decrease, from 41:2” at the beginning 


10” about the time of his conjunction, diminishes | of the month to 38“ at tho end of it. 


to 7°4" by the end of February. 


8 
© 
Pa 


A 


F | Right 
© | Ascension. 


2 


h. m. 
1 21 31°6 
6 21 5˙4 
11 20 49˙1 
16 20 39˙1 
21 20 41°4 
26 20 63:2 


The path indicated above carries the planet 
from Aquarius into Capricornus, through a region 
in which there are nothing but small stars. Mer- 
cury will be in conjunction with Mars at Noon 
on the 13th. 


Venus 


Is a Morning Star during the entire month, and, 
low down as she is, is a splendid object before 
sunrise. She attains her greatest elongation 
West (46° 45’) at 6 a.m. on the 16th. Her 
angular diameter steadily diminishes from 29:4” 
on February lst to 21°6" by the 28th. 


Sg | Righ inati 
ght | Declination 
%8 | Ascension. South. Souths 
AA 
h. m. 

1 8 59°7 a.m. 
6 8 59˙2 „ 
11 8 59-8 „ 
16 9 11 „. 
21 9 32 „ 
26 9 58 „ 


Starting from Serpens, Venus will thus travel 
through a considerable part of Sagittarius during 
February. She will be conjunction with æ Sagit- 


tarii (1° 30’ North of it) at 10 a.m. on the 28th. 
Mars | 
The minor planet 


Vesta 


Ts now in a favourable position for the observer 
who may care to re a seemingly small 6th 


Is invisible. 


magnitude Star. Her position at intervals of 10 
days is 
eq ž > 
> | Right | Declination Souths 
o Ascension. North. i 
8 p h. m. 
18 124 1 11°6 a.m. 
19 363 | 12 23-1 p.m. 


Her path lies in that very 


blank region to the 
S.E. of y Leonis. | 


Jupiter 


Is an Evening Star, and is still the leading object 
in the night sky; but he is approaching the 
West, and although, on account of his great 
North Declination, he does not sot until 3 or 4 
o’clock in the morning, he should be looked at 
as soon after dark as possible to be observed to 
tho greatest advantage. His diameter continues 


Right | Declination 
Asconsion.| North. Souths: 
h. m. 8 aig h. m. 
6 23°7 | 22 572 8 36°9 p.m. 
5 229 22 57:3 8 165 ,, 
5 22:5 22 57˙8 7 5674 „ 
6 22-4 22 58°6 7 366 „ 
5 22˙7 22 59°6 7 173 „ 
5 23˙4 23 10 6 583 


Hence Jupiter will remain sensibly stationary 
to the north-west of Z Tauri. 


Saturn 


Is an Evening Star, and the observations which 
we have made with reference to observing Jupiter 
early apply with increased force to him, as he 
now souths and sets considerably sooner than the 
giant planet ; in fact, after this month he will 
approach the West so rapidly that we shall cease 
to furnish an ephemeris of him until his return 
in the early autumn. His diameter very slowly 
decreases from 16°6" on the lst of the month to 
15°8’ by the end of it. No perceptible change 
has taken place in the opening of his ring 
system. He will be in (so-called) quadrature 
with the Sun at 4 p.m. on the 8th. 


SS | Right | Declination 
Ane North Bouths. 
8 
h. m. 8 h. m. 

1 | 3 102 15 323 6 23:7 p.m. 
6 | 3 10-7 |15 359 6 46 „ 
113 11-415 402 5 45˙6 „ 
163 123 |15 45-1 526-9 „ 
21 | 3 133 | 15 507 5 8.2 „ 
26 | 145 15 56˙8 4 49˙8 


— 


This path lies wholly in the blank region to 
the south of ò Arietis. 


Uranus 

Ist Morning Star, in so far that he does not 
south until nearly 3 a.m. at the beginning of 
February, and about 1 o’clock in the morning at 
the end of it. Inasmuch, though, as he rises about 
Sh. 29m. p.m., at the former date, and about 6h. 
45m. p.m. at the latter one, it will be seen that 
he is fairly well placed for the observer during & 
good part of the working hours of the night. 
His angular diameter remains at 4” during the 
entire month. 


SS | Right | Declination 
e 5 | Ascension. North. Souths. 
RA 
h. m. 0 h. m. 

1 11 34:9 3 34˙8 2 51˙0 a. m. 
6 | 11 34:4 3 386 2 30°83 „ 
11 11 33°8 3 427 2 106 „ 
16 11 33˙1 3 472 1 502 „ 
91 | 11324 | 3 619 1 298 „ 
26 11 31°6 3 667 1 94 ,, 


The retrograde path indicated by the above 
Pe carries Uranus, roughly speaking, 
along the Ecliptic towards that wide doublo star 
r Leonis. 
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Jupiter's Satellites. 


1 2 I | Oc D 

1 3 I| Ee R 

2 2 II ShI 

2 7 II | Tr E 

2 1 I| TrI 

2 2 II | ShE 

3 1 I| ShI 

3 2 IiTrE 

3 3 I Sh E 

3 9 I} OcD 

3 12 LEO R 

4 6 IIe 

4 6 JT. E 

4 7 I|ShE 

4 1 8 III Oe R 

4 Sh E 9 III | Ec D 

5 ESR 7 III | Ec R 

5 art} 10 II | Oc D 

6 H II OcD 

6 Shi} 3 I. i tet 

8 Tr 2 II | Sh I 

9 Ee D 6 III Tr E 
9 EO RI 7 
9 Oe D| 9 
10 Tr J 1 
10 Ee R 2 
10 Sh1 3 
10 Tr E\ 4 
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Ec Eclipse; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappearance ; 


R Reappearance ; I In ess; E Egress. 
its visibility is Nane we ait 
to the horizon. 


The printing of a phenomenon in italics indicates that 
doubtful, either by the brightness of t 


twilight or by Jupiter’s proximity 


Neptune 
Is now approaching the West so rapidly that, in 
the course of another month, he will be lost in 
the Sun’s rays. Hence he should be looked for 
as soon after dark as possible. He will be 


in quadrature with the Sun at 4 a.m. on the 5th. 


1 5 
6 5 
11 5 
16 5 
5 

5 


IIAAAGH 
* ON” 


Thus Neptune will describe an almost imper- 
. to the East and slightly to the 
North of o Arietis. 

Shooting Stars 


Are rare in February. The most likely dates on 
which to look out for them are the 10th and the 
19th. 


Greenwich Mean Time of Southing of 
Fourteen of the Principal Fixed Stars 
on the Night of February Ist, 1883. 


SOME NEW DOUBLE STARS.* 


4 juxtaposition of two stars must mean that 
they are connected with each other, and 
therefore are both about the same distance away 
from us, or there is no connection between them, 
and so one is a great deal nearer to us than the 
other. Now, we have no means of determining 
whether a double star belongs to the first class or 
to the second class, except by observations carried 
through a number of years. How are the obser- 
vatious made? By measurements of position, and 
by determinations of distance. First, as regards 
the measurements of ition. The field of view 
of an eyepiece is circular, and we may consider it 
as a circle, and consequently divided into 360 
degrees. Now, if a star passes through the field of 
view, a line at right-angles to its movement will 
give us the N. and S. points of the circle. Position- 
angles are measured the N. round by the E., 
through the 360 ee. The astronomical tele- 
scope inverts, and, hence, 
of view, iustead of being S., is N., and the apparent 
W. side is really E., and so on. So, then 
position-angles are reckoned from the bottom 
the field of view. Suppose, then, we have two 
stars in the same field of view, close enough to lead 
us to believe that there is some connection between 
them; let us first find out what is the angle 
between a line joining them and a line drawn from 
the biggest star to the N., or bottom of the field, 
That angle is called the ‘‘position-angle’’ of the 
double star. Now, if it happens that one of these 
stars revolves round the other, one of two things 
will occur: either that our line of sight is at right- 
angas to the plane of the a or that the orbit is 
inclined to the line of sight. In the first case, the 
one star will change its ition-angle year after 
year, until it has completed its circle, keeping 
the same distance from the other star. In 
the second case, the distance between the two stars, 
as well as the position-angle, will alter. If, how- 
ever, the plane of the orbit ij pareill with the line 
e distance alone will alter, and the com- 
8 star will, at one time, appear on one side of 
e big star, and, after a certain period, will be 
found on the other side the star. So that the 
position-angle is not sufficient; but we must know 
the distance as well. This distance is the number 
of seconds of are between the two stars on a great 
circle going all round the heavens, and through 
the two stars. It is measured by a distance micro- 
meter, which mainly consists of a screw with a 


Souths. 
Star. h. m. s. 
a Ceti .. T 80 .. 6 9 46°02 p.m. | almost 
a Pere. „ 629 83-34 „ 
Aldebaran è 7 42 34°10 „ 
Capella 8 21 19-04 „ r 
i 50 à 8 22 994 „ | of sight, 
a ris . . 8 40 46˙25 „ 
a Columbe . 8 48 35°54 „ 
a Orionts à 9 15910 „ 
Sirius á 9 53 6-00 „, 
Castor .. 10 40 9°42 ,, 
Procyon 10 46 2°65 „ 
Pollux .. i 10 51 080 „ 
a Cancri ‘ a „ 12 44436 „ 
a Hydra „ M Ce ee Se 


The Method of ascertaining the Greenwich 
Mean Time of Transit of either of the Stars in 
the above List on any other night in February, 
as also that of finding the Local Instant of its 
Southing at any other station, will be found at 
p- 375. 


divided head, and by which a second of arc can be 
divided into a very great number of pa. The 
screw moves a frame carrying a wire. e princi- 
pal star y Apae to one wire, the screw is 
turned till second star is bisected by the 


* Abstract of a lecture delivered by Rev. T. E. Esrix, 
B.A., F.R.A.8., Vice-President of the Liverpool Astro- 
nomical Society l 


the bottom of the field | two nights. 


| Perry’s observations. 
of | magaitudes are those of 


movable wire, and the distance between the two 
wires is read off in revolutions and parts of revo- 
lutions of the screw. The value of one revolution 


is found by allowing a star near the equator to 


transit from wire to wire, and the interval of time, 
multiplied by 15, gives the distance of arc. The 
two necessary measures of a double star are the 
position-angle, or the angle between a line joinm 
the two stars, and a line drawn from the centre 
the field to the N. point; and, secondly, by the 
distance between the two stars measured in seconds 
of arc ona t circle drawn round the heavens, 
and passing through the two stars. 

The term double star“ is one of great latitude, 
and may mean any two stars lying near each other. 
Sub-divided into physical and optical doubles, we 
have (1) stars of approximately the same distance 
revolving round their common centre of gravity ; 
(2) stars which lie in the same line of sight, but 
one an infinitely greater distance away shan the 
other. 

The number of double stars considerably exceeds 
10,000. Sir John Herschel’s discoveries in this 
branch of astronomy amount alone to many thou- 
sands. Having made a rough micrometer, I set to 
work some time ago to measure some of Sir John 
Herschel’s pairs which have at present received no 
attention. In doing this, some new ones came to 
light, some of which I now have the honour of 
communicating to the Society. The one which Mr. 
Burnham has measured was the first detected, and 
is a wide, but very beautiful, pair. The small 
companion was detected with a metallic reflector of 
13in. aperture, and the same night I found it 
double, though two trained astronomers and two 
other gentlemen who are telescopists could not see 
a trace of its duplicity, On the same night I saw 
the companion to 16 Auriga, though, at the time, 
I was unaware of its distance or ition. I have 
since seen it and the companion to my double star 
with my Šin. refractor. e distances in the fole 


lowing pairs are estimations :— 
E; D. | Mags. 
: 104°| 10}"+ | A8,B9 
(1) Near 16 Aurige.. | 45 2 013,14 
(2) 558. P. x Crateris, 
CR 45 5 + 10, 11 
(3) Im. 358. F. e Cra- | 
teris, 14 N. 115. 334˙3 25 + 9, 9} 
(4) 3m. 45s. P. 27 Hy- | 
drm, 19° N. 837| 4 10, 10} 
(5) 5m. 21 R.A. —2° | 
ere 357°7 | 14°6" 8:7, 10} 
A third s tar at 300°. 
(6) 5m. 21 R.A.— 2° 9 | 
R | 49-1 | 


| 
4:8" | 8:5, 10°3 


No. 1 is the star measured by Mr. Burnham. 
No. 2 found March 13, 1882; only two measures 
of position were obtained. 
o. 3 found March 15, 1882, and measured on 
three nights. 
No. 4 found March 15, 1882, and measured on 
Nos. 5 and 6.—The is given from Mr. 


Knott. It is uncer- 
tain whether one of them is not already known. 


ON TELESCOPES OF SHORT FOCAL 
LENGTH.* 
By Prof. H. L. SMITE. 


others, was brought to a considerable degree of Ne 
A ey 
gorian by 


owed « Boötis 
The difficulty 
however in correcting short focal length telescopes, 
a difficulty much increased in the case of the achro- 
matic, and the consequent extra cost of production, 
prevented their general adoption, and many of the 
earlier achromatics had focal | twenty or 
twenty-five times the aperture of the objective. 
The first (then considered) large achromatic brought 
to this country—before we had a single artist com- 
tent to construct an achromatic telescope, was 
he ‘‘ Dollond ” in. at Yale College, and which 
had a focal length of ten feet. This telescope had 
a triple object-glass full of bubbles and , but 


UBAT the Sidereal Messenger (Northfield, Minnesota, 
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still sufficiently homogeneous to make a really capi- 
Ta s corrected object-glass, and probably, for 
its day, unrivalled. In modern times the accepted 
ratio between aperture and focal length has been 
adopted as 1 : 15. Any increase of this ratio has 
been thought inadvisable, as it necessitates not only 
thicker discs, but requires far more skill in the 
artist for proper correction of the spherical and 
chromatic aberrations. The first-named objection 
ìs of slight moment, the last is more serious and 
necessitates a discrimination between a really good 
and an indifferent artist. To-day we have con- 
structors of achromatic telescopes who are fully 
capable of dealing with the problem, and in the 
hands of these men, telescopes as perfectly corrected 
of short focal le cau be e as those of the 
old form—nay, in mary respects, as I hope may 
appear, better. Iam not aware that the Clarks, 
of worid-wide reputation (outside it may be of the 
construction of a comet searcher, which was not 
intended to do what is expected from, the same 
aperture of the larger focal length upon olose 
ouble stars), have made what we may call a tele- 
scope of unusually short focal length. Steinheil in 
Europe and Mr. Tolles in Boston have both devoted 
considerable time, and with no little success, to the 
construction of such telescopes, and more recentl 
Afr. John Byrne, of New York, has shown himse 
fully equal to the task of producing such instru- 
ments, of the very highest grade of excellence, and 
I am induced to give the following account of the 
performance of one lately received from bim, not 
ony eee the sake of making better known the merits 
of Mr. Byrne as a telescope-maker, but also to show 
more clearly the advantages of the shorter focal 
length In the division of close double stars, 
highest excellence of figure and consequent correc- 
tions are not alone sufficient ; the magnitude of the 
spurious discs sot a limit to the separating power. 
have not Airy’s treatise on the undulatory theory 
by me at present to refer to, but I am pretty 
certain that he gives the extreme diameter of a 
star diac, in seconds of arc, to the first black ring, 
502 2 . " 
aperture" i.e., for 4in. aperture 1:38. We all 
kuow that the stellar discs are larger for brighter 
stars, and that the limit of resolving power to the 
aperture is much smaller than Airy's formula 
would give. Mr. edie the result · of ob- 
š ° 4° 
servatio v 3 
n, has given A and Dallmeyer, 
4˙32 
aperture 
upon relative focal length, for the longer the focus 
in proportion to the aperture, the larger will be 
spurious discs and stars, which with a given aper- 
ture and focal length appear in contact, may show 
a distinct sky-line between, with same aperture and 
shorter focal length, and this even with less mag- 
nifying power and less trouble therefore from 
tremor and atmospheric disturbance. With a ve 
high power the star flits through the field wi 
rapidity, and if one does not have the luxury of a 
pretty good driving-clock, and which could hardly 
applied to a portable instrument, the constant 
necessity for movement by hand is detrimental to 
perfect vision. Some time ago I was looking at the 
minute double s,f. Procyon (31 Bode Canis Minoris), 
and with the power I was using, the two stars were 
in contact at the time the aperture of the object- 
glass was considerably coutracted by a cap, on 
removing which, and using full aperture, the discs 
were s0 dliminis inished in size that now a distinct sky- 
line was visible betweon them. In other words, 
I could, with same power, now separate a closer 
double than before. This fact, however, is well 
enough known to observers, and I would only call 
attention to another which appears pretty evident 
to me from actual experiment—viz., the stellar 
discs are not only more minute, but are apparent 
with far less ifying power. I believe that, 
with the ordinary ä having ratio of aper - 
ture to focal length— say, 1: 15—the discs are not 
well discerned with a less power than about 30 to 
the inch of aperture. Some have put it even 35 
times the aperture. Now with the Byrne telescope 
of 4}in. aperture and 38in. focal length, I get very 
beautiful stellar discs, without rings or rays ona 
fine night, with a power of 60, and even with a 
power of 40, which clearly separates the components 
of the quadruple star, e Lyre. Of course to do this 
with so low power requires a good eye, but the 
power of 60 is quite sufficient to show them far 
apart, and to indicate clearly the duplicity of 1 
Aquil, aud with same power I have seen repeatedly 
+ Cassiopeia triple. Of course, with all these stars a 
power ot 110 is better, and one scarcely ever needs, 
except for the very closest doubles, more than 150. 
With the latter power, produced by a very excellent 
oue-fourth solid eyepiece by Tolles, there are no 
diffraction rings, or but a mere trace, and the clean 
shaven discs are really lovely. With 275 we get 
one or two diffraction mugs, but even now faint ; 
with this power & Herculis is shown, though at the 
present time this rapid binary is almost too close for 
a telescope of this aperture: A Ophiuchi is readily 
secn with a power of 150. Of course, the telescope 
ə all one could ask upon planets. The solid eye- 


; now all of these dcpend more or less 
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piece giving power 150, has shown to me Saturn 
with not a trace of the marginal blue light so often 
seen in the Munich telescopes, and most exquisitely 
defined, the shading of the outer ring, the crape 
ring, and the belts, in a manner that 1 bave never 
seen surpassed, and rarely equalled in any tele- 
scope. 

do not unhesitatingly affirm that I have yet 
(under the most favourable „ seen 
closer doubles than same aperture of ordinary length 
would show, but Iam certain I have seen them 
with less magnifying yower, and that I can handle 
the whole instrument with far more ease than if the 
tube had been the normal length’; in fact, for the 
right ascension screw, no arm with universal joint 
is needed, the milled heads are within reach, 
and notbing can be more agreeable to use than this 
instrument with the star diagonal, and I have 
rarely used it without this. Neither can I say that 
more minute points of light arọ discernible 
with the ‘“‘dumpy’? for some aperture. 
The companion of a Lyrm, best seen with 


about 60 is steadily visible. when there is 
still pata daylight to see the second’s hand of 
the watch, though after all, it was not much 


more easily visible when the sky was darker owing 
to increased brilliancy of the larger star. The two 
faint stars (debilissima) between four and five 
£ Lyre are of course, easy enough any clear night, 
and the companion of Polaris I have seen with a 
power of only 22. I dare say there are numerous 
telescopes of 4}in. aperture and ordinary focal 
length which will show all I have named, but I 
have yet to see one that with so low powers will do 
this, and therefore am pretty certain that if I had 
been able to use the instrument on a more firm 
foundation, and with still higher pore I could 
have readily separated stars less 1” distance, 
and I am pretty certain that Mr. Byrne could make 
a telescope say of Qin. aperture and 7ft. focal 
length, that would separate an 
known, and ve a fair match for some of the 

igantic, and necessarily more or less ynwieldy 
instruments, bending under their own weight, if 
only some patron would give him the order. 

In calling attention to the shorter telesco and 
referring to Mr. Byrne’s success, I only desire to 
state facts. I have already named Mr. Tolles's 
success with a telescope of same size; that telescope 
lè gow doing good service m us, tcl it was 

en by one of my , Who, after long experi- 
ence with the use it aa abundant comparison 
with others of ordi focal length, selected it as 
far preferable—so far, that price was altogether a 
secondary consideration. Confident that Mr. 
Byrne could duplicate this telescope I with 
it, and have only been confirmed in my opinion of 
the superiority of the shorter focal length telescopes 
from my experience with the one which he has sent 
me and to which I have alluded in this article. 


DRY-PLATE DEVELOPMENT. 


E mentioned in the Scientiflo News last 
week that Mr. Bashford, the hon. sec. of the 
Edinburgh Photographic Society, had sent usa photo. 
taken by moonlight, and we have now to acknow- 
ledge the receipt of several taken by gaslight. One 
of these, a parlour interior, with a gasalier of three 
lights, is as full of detail as if taken in the daytime, 
and another of a girl blowing a fire in a kitchen 
range, taken by the light of one burner, is remark- 
able, considering the illumination. We make the 
following extracts from Mr. Tamkin’s paper, read 
before the above Society :—The developer 1 have 
found most reliable is similar to that recommended 
for Wratten’s plates, only I find that a two grain 
solution in place of a three grain solution of pyro is 
sufficient in portraiture to give all the density re- 
quired, and our mode of working may not be 
exactly what is prescribed with their formula, but 
Š 10 iu celle a stoppered dro 
t is as follows :—In an easy- pping- 
bottle we have a solution Dorad thus— 


Ammoniaa . 50. 
Bromide of potassium .. 6 drachms. 
Water eee eee 100z. 


and that is the only solution we need for ordi 
work. Of course we have separate solutions at 
hand of bromide and ammonia in case they are 


quo ‘ 

o develop a plate we put it into a dish with 

sufficient water to cover it, and then measure the 
yro into the cup, and pour the water from the 

h npon the pyro and back again; the ammonia- 
bromide. is then dropped into the cup, and the 
solution from the dish poured upon it and returned 
to the plate, when the image soon makes its ap- 
pearance, and if rightly exposed is fully developed 
in ubout two minutes, sometimes less. 

This formula appears to suit other plates than 
those it was specially intended for, but with 
Wratten’s (which are the plates I have done most 
of my dry-plate work with) I find it not only 
suitable for all kinds of work, but equal to almost 
any cmergency. But we are occasionally (now 
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that instantaneous photography is thought to be so 
simple) asked to take a sitter when the light is 80 
far gone that focussing is pure guesswork, or we 
have to take an instantaneous picture of a child on 
a very dull day, and even though ordinary methods 
fail, our resources are not at an end, for, by dis- 
pensing with tho restrainer in the developer, and 
using pyro and ammonia alone, you may give one- 
third e exposure you would give for o 
treatment, and get very good results. I have 
developed plates with three drops of pure ammonia 
to the ounce of pyro solution without fog, and 
with the ordinary developer fogging is of rare 
occurrence with us. , 

I find that most good plates will stand a consider- 
able quantity of ammonia-bromide if applied at 
first with the fresh pyro. You may take a half 
plate, knowing it to be under-exposed, and develop 
it with thirty or forty drops right off, and get a 
good clear negative; but begin a similar one with 
ten drops, and then add other twenty or thirty 
when the developing has proceeded some length, 
and the probability is you will get a thin, foggy 
negative. 

n reference to these photographs taken by gas- 
light, I may explain t they were taken with a 
single lens. No. 6, Girl Blowing the Fire,” was 
taken by the light of one ordinary gas-burner, ex- 
posure about 74 minutes. In this case the stop was 
removed to try how the lens would act without it. 
In one of the other interiors, No. 7, you will see 
that the negative has been as well exposed as if 
done in daylight. These were all developed with 
the ordinary formula, as also No. 8, “Part of a 
Street by Gaslight.” There being no light but 
what came from the shop-windows, this is under- 
exposed ; but I obtained a better exposed negative, 
which is unfortunately still in the printing- e. 
This one, No. 9, was taken by moonlight, by Mr. 
Frank Moffat, and developed without a re- 


double star now | strain 


then left his seat, removed the white objects, an 
allowed the exposure to proceed fora short time. 
In the fully exposed interiors the same plan was 
adopted; about three-quarters of an hour’s 
exposure was given, the supper-table was then 
cleared, and other prominent white articles re- 
moved or obscured, and the exposure continued for 
other threc-quarters of an hour. There were here 
three gas-burners lighted, and a total exposure of 
30 minutes, according to Mr. Tamkin’s calculatio 
would have been sufficiont had an unrestrain 
developer been used. The moonlight view taken 
by Mr. Moffat, which we mentioned last week, 
was done with Dallmeyer’s rectilinear. 


n MACHINERY.— 


By Prof. S. P. Tuomrson, B.A., D. So. 
(Continued from p. 447.) 
The Dynamo in Practice. 


T was pointed out, at the oonclusion of the 
former lecture, that none of the four funda- 
mental methods of ae the ficld-magnetism of 
a dynamo was perfect in theory, since none could 
enable a machine either to generate a constant 
current, or to maintain a constant electromotive 
force, whatever the resistance of the external 
circuit for the time being. Now, as the first func- 
tion of a dynamo in practice is to feed with suffi- 
ciency and regularity a system of lamps, and as 
those lamps are always in practice arranged either 
in series or in parallel, it is clear that in the 
former case a constant current, and in the latter a 
constant electromotive force, is required. 


Combination Methods. 


As this matter promises to be of utmost impor- 
tance in the future practice of constructing dynamos, 
a summary of the principal methods may be worth 
tabulating. 

(I.) Series and Separate (for Constant 
E. H. F.), Deprez.—This method, illustrated in 
Fig. 13, can be applied to any ordinary dynamo, 

vided the coils are such that a separate current 
krom an independent source can be passed through 
a part of them, so that there shall an initial mag- 
netic field, independent of the main- circuit current 
of the dynamo. When the machine is runni 
the electromotive force produciuy the current 
depend partly on this independent excitement, 
partly on the current’s own excitement of the field- 
innguets. If the machine be run at such a speed 
that the quotient of the part of the electromotive 
forco due to the self-excitoment, divided by the 
strength of the current, is numerically equal to the 
internal resistance of tho machiucry, then the 
electromotive force in the circuit will be constant, 


® Extracted from the Cuntor Lectures, delivered before 
the Society of Arts, 


Jaw. 26, 1889. 
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however, the external resistances are varied. M.] is no novelty,having been used in dynamos for some 


has further shown that this velocity can be 


deduced from . and that, when the either of the 
ty rmined, the tion. If the shunt coils be comparatively few, and 


critical veloci once been dete 


e ment is not so perféct as 
Doedag balie more limited in opera- 


machine can be adjusted to work at any desired | of high resistance, so that their magnetising power 


electromotive force, by ing the strength of the 
ting to the desired depres. 


4, C. 8. 


3 


SHUNT AND 
SEPARATE, 


COMBINATION OF SERIES 
AND SEPARATE. 


with coils for a separately-exciting current. This 
arrangement is, in that of a shunt-dynamo, 
with an initial magnetic field independent of the 
strength of the current in the circuit. 

Seeing that the only object in providing the coils 
for separate excitement is to secure an initial and 


independent etio field, it is clear that 
other means may employed to bring about a 
similar result. 


(3.) Series and Magneto (Constant E. M. F) 
Perry.—The initial electromotive force in the 
circuit, required by Deprez’s theory, need not neces- 
sarily consist in there being an initial magnetic field 
of independent origin. -It is true that the additio 
of a permanent et, to give an initial partial 
magnetisation to the pole-pieces of the field- 
magnets, would meet the case to a certain extent ; 
but Professor Perry has adopted the more general 
solution of introducing into the circuit of a series- 
dynamo a separate magneto machine, also driven 
at a uniform speed, such that it produces in the 
circuit a constant electromotive force equal to that 
which it is desired should exist between the leading 
and return mains (seep. 539, Vol. XX XV). 

This arrangement, which is depicted in Fig. 15, 


FIC.. 


MAGNETO. 


may be varied by using a shunt-wound d o, 
the ets being, as before, included in the 
of a circuit outside the machin 5 89 5 combina- 
tion cf a permanent magnet with electro-magnets 
in one and the same machine, is much older than 
the ions of either Deprez or Perry, having 
been described by Hjorth in 1854. 
Shunt and Magneto (Constant Current), 
Perry.—Perry’s arrangement for constant current 
is given in diagram in Fig. 16, and consists in com- 
bining a shunt dynamo with a magneto machine of 
in dent electromotive force, this magneto 
ine being inserted either in the armature part 
or in the magneto-shunt coils of the machine. As 
before, a certain critical speed must be found from 
riment and calculation. 

5). Series and Shunts.—A dynamo having its 
ooils wound, as in Fig. 17, so that the field-magnets 
are excited partly by the main current, partly by a 
current shunted across the brushes of the machine, 


Fs acl? « 


SHUNT. Loxo-Sguxr. 
is small, the machine will give approximately a 
N 5 force; whereas, if the shunt 

ively a powerful magnetiser, as compared 
with the few coils of the main circuit, the machine 
will be better adapted e current; 
but, as before, case will correspond to a certain 
critical speed, depending on the arrangements of the 


(6). Series and Long Shunt.—I propose to give 
this name to a combination closely resembling the 
preceding, which has not yet, so far as I am aware, 

actually tried. 3 ri . 18, the eo 
are excited partly in series, bu part] co 
of finer wire, connected as a shunt across the whole 
external circuit, then the combination should be 
more applicable than the preceding to the case of a 
constant electromotive force, since any variation in 
the resistance of the exte circuit will produce a 
greater effect in the long-shunt than would be 
produced if the resistance of the field-magnets were 
included in the part of the main circuit external to 
the shunt. 

Although the last two combinations are not such 
perfect . of nl blem as those 5 1 
precede, are more likely, in my opinion, to 
1 application,“ Leime th 
into practice upon any o 
not require, as in the first four combinations, the 
use of separate exciters, or of independent magneto- 


All these ements ppose a constant 
velocity of drivi Bi but they are not the only ones 
consistent with this condition. An ordi series 
dynamo may be made to yield a constant current 
by introducing across the field-magnets a shunt of 
variable resistance, the resistance of the shunt being 
adjusted automatically by an electro-magnet, whose 

form part of the circuit. This is actually done 
in the automatic regulator attached to Brush 
dynamos, as used in supplying a series of arc lights. 
A shunt dynamo may similarly be controlled, so as 
to yield a uniform electromotive force, by intro- 
ducing a variable resistance into the shunt-magnet 
circuit, as is done in some of Edison’s dynamos. To 
make the arran t this variable re- 
sistance should automatically adjusted an 
electro-magnet whose coils are an independent shunt 
across the mains of the external circuit. 

Yet another way of accomplishing the ion 
of dynamos is possible in practice, and this without 
the condition of a constant speed of driving. Let 
the ordi centrifugal governor of the steam- 
engine be abandoned, and let the supply of steam 
be regulated, not by the condition of the velocity of 
driving, but by means of an electric governor, such 
as an electro-magnet working against an opposing 
spring. If this electro-magnetic governor is to 
maintain a constant electromotive force, ita coils 
must be a shunt to the mains of the circuit. If it is 
to mainiain a constant current, its coils must be 


part part of the main circuit. Such a governor ought to 
m 


centrifugal 


ore reliable and rapid than an ; 
aaora speed o 


vernor intended to secure a 


iving. 
Field-Magnets. 


In the classification of dynamos, laid down in my 
first lecture, we found that those of the first class 
required a angle approximately uniform field of 
force, while those of the second class required 
a complex field of force differing in intensity 
and sign at different parts. Accordingly, we 
find a corresponding general demarcation 


® Since the above was written, an account of a similar 
combination to the 5th mentioned above has appeared 
under the name of Crompton’s Compound o. Mr. 
R. M. Bosanquet, of St. John’s 12 ; ord, has also 
suggested a ar arrangement for charging accumu- 
lators with a constant electromotive force, 
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between the field-magnets in the two classes 
of machine. In th 


Bios ihat an uren 
report an 
had been wound upon the field- 
find thatthe usual reply is that with less wire the 
machine does not work so well. If, however, it is 
found n to wind on so many coils upon the 
magnets as to oog en tically to saturation 
long before the ine is doing its maximum work, 
it is clear that either the iron is insufficient in 
senses or it is deficient in quality. In the 
irgin machines, where cast-iron ee 
ility 


amount of iron em 
would be quite insuti cient if it were not of high 
e tee 115 of opinion, the 1 it 
y in the rts) might, wi Van- 
be e In 1 of the early machines 
of Wilde, and in Edison's well-known dynamos, 
long field-magnets with heavy pole-pieces are 
found. Edison's dynamos, indeed, are all remark- 
able in this feature ; the pole-pieces and the yoke 
connecting the iron cores of the coils are made. 
abnormally heavy. This is not mere noticeable in 
the giant dynamos, than in the smaller machines 
in isolated installations for sixty and for 
The 3 le óf sha th hat 
e principle ó ping the magnets, so tha 
their akal form approximates to that of the 
magnetic curyes of the lines of force, is to some 
extent carried out in such widely differing types of 
machine as the Gramme with ‘‘ Jamin’’ magnet, 


the J 1 dynamo, and Thomson's mouse 
mill“ amo. i tw i 


exhibit several curious contrasts. In the Jürgensen 
the field-magnets have heavy pole-pieces ; in the 
Thomson there are none; and in the Thomson 
machine the iron core is thicker at the middle than 
atthe ends. -In both there are auxiliary internal 
electro-magnets, fixed within the rotating arma- 
ture, to concentrate and augment the intensity of 
the field. In the Thompson ine the coils are 
heaped on more thickly at the middle of the field- 
magnets; in the Jiirgensen, the coils are crowded 
up around the poles. If we may judge froma 
report on this machine by Professors Ayrton and 
Perry, the arrangement is not satisfactory in prac- 
tice, as there are more coils than suffice to magne- 
tise the magnets. Is it possible that the mistake is 
not in paving te many coils, but in having them in 
the wrong place? 

Another suggestion, which was indicated from 
theoretical considerations, was that of laminating 
the pole-pieces, so as to prevent the production in 
them of wasteful Foucault currents. Here I find 
that but one machine has been designed in which 
this precaution is carried into effect. This is the 
disc-dynamo of Drs. Hopkinson and Muirhead, the 
field-inagnets of which are made up of lamine of 
iron, cast into a solid iron backing. 

Another matter in which, up to the present time 
at least, there is nothing but empirical practice to 
guide us, is the form to be given to pole-pieces, in 
oret to pronon the best effect. aan 3 we ae 
such singular divergence in practice as to sugge 
the thought that little importance has “eat 
attached to the matter. Yet upon the form and 
extent given to the pole-pieces depend considera- 
tions of no less importance than the reduction of 
idle wire in the armature, the reduction of sparking 
at the commutator, and the avoidance of coun- 
ter-electromotive forces in the armature. If the 
pole-pieces are badly shaped for their work, or 
approach one another too far round the armature, 

ey may completely perturb the approximate 
e of the field, and may cause the central 
portion of the field to be of much weaker inten- 
sity than the two lateral regions between the edges 
of the pole-pieces. When this is the case, the 
rotating coils are eee in a double field, 
and it is even possible t, in consequence, the 
direction of the currents induced in the individual 
coils may be reversed four or six times as they make 
one rotation. In such a case the distribution of 

tential round the separate bars of the commu- 
tater will be abnormal, as we shali see later on. 


(Zo be continued.) 


THE LARGEST ELECTRO-MAGNET. 
- in th ld, ac- 
venting to the Garten Humboldi is that ai 
the physical institute of the Greifswald University. 
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ee ee tes of iron, each 7 millimetres 
(about jin.) thick. A massive iron core was not 


rmissible, owing to the cost and other difficulties. 


ese plates were so cut that their width corre- 
sponded to the consecutive el chords of a 
circle seven times 28mm. (20in.) in diameter 


They were heated in a fire, and bent to a horseshoe 
form. The sides that were to be opposite each 
other were varnished or lacquered, to make the 
action of the extra current as ert as possible, and 
then they were fastened together. The projecting 
edges were then filed off amooth. In this way a 
horseshoe was- obtained that is 1,270mm. 
Glin.) high. The diameter of the 
is about Sin., and its total length The dis- 
tance of the poles from the centre of the cylinder is 
24in., and ne Eogh of 5 core 1, 381 lb. The 
e is partially of copper ribbon, and 
partially o copper wire. 6 ope of copper are 
in rings of windings each, separated from 
each other by stripe of guttapercha, and soldered 
together to form a continuous current. The copper 
wire is put around it up and down, two and two, 
with thick paper between the layers. There are 
five double layers of two wires each, so that with 
the copper ribbon there are 25 courses, one over the 


other, the weight of them being 605lb. Total 
weight of core and coil, 1,966}Ib. 

For comparison we give the size of other large 
horseahoe electro-magnets. 

Faraday's. Pluecker's. . 

Length of core. 46jin. 58in. 108in. 
Diameter of core.. 40in. 19 85 80 in. 
Weight of core... 142 lb. 185lb. 1381 lb. 
Distance of polea.. 6˙O0in. 11°4in. 24:Oin. 
Number of layers 


Of wire. 3 26 
Total weight...... 187lb.  262Ib. 1986Ib. 


The iron core is cemented in a box made of stout 
oaken plank and resting on wheels. The current is 
generated by 54 Grove-Poggendorff cells. With 
this powerful instrument a great variety of experi- 
ments can be performed. en a copper cylinder 
containing grams of Wood’s fusible metal 
(melting at 65° or 70° C.) is rotated between the 
poles it melts in less than two minutes. A rotatin 
copper disc, 10in. in diameter, which can be rotate 
rapidly in a vertical plane by means of a weight, is 
almost stopped on closing the current. The 
rotation of the plane of polarisation in Faraday’s 
flint glass is seen when the light passes through it 
only once. By using a sugar solution in a tube Sin. 
long the plane of pohne tion changes from red to 
light blue on reversing the poles. The magnetic 
action on 1 gases, and flames can be made 
visible to a large audience. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Poisonous Properties of Edible Fungi.— 
It is well known that among the higher i there 
‘are some which, even when cooked, are ger- 
ously poisonous, while other may be eaten without 
harm. That the latter, however, contain a poison- 
‘ous principle seems to be proved by experiments 
recently made by M. Dupetit. He injected under 
the skin of some animals fresh juice from the edible 
fungus Boletus edulis, in a dose of two cubic centi- 
métres 115 S mmes weight o the animal. es 
was follow y ms o isoning and b 
death, the latter Matta six . in the case of 
the rabbit, and a longer time in those of the guinea- 
pig and rat. Similar effects were had from other fungi, 
supposed non-poisonous, e.g., Amanita cæsarea, 
Amanita vaginata, Amanita rubescens, and Agaricus 
campestris. The juice of the cultivated agario 
seemed less active. It is a curious fact that 
Amanita rubescens alone among the species of fungus 
experimented with proved poisonous to frogs when 
the juice was injected. The juices of those fungi may 
be introduced in large doses and in the fresh state 
into the alimentary canal of guinea-pigs with im- 
punity. Moreover, Amanita rubescens, considered 
always poisonous in the raw state, produced no ap- 
parent injury to dogs which swallowed it raw. The 
chemical properties of the active principle recall 
those of soluble ferments, and not those of known 
alkaloids. Submitted to a temperature of 100° C., 
the juice always becomes quite innocuous. Thus 
5 a no mak attaching to edible fungi when 

` cooked. 


Black Aniline Ink.— Fora black aniline ink, 
the Journal of the Society of Chemical Industry 
gives the following :—Dissolve 5 parts nigrosin in 
100 parts water, and if the solution is very blue add 
-a fow drops of an aqueous solution of Bismarck 


‘brown. With the addition of 5 per cent. of gly- 
'cerine it becomes a copying i For a black 
lacquer for leather, dissolve best shellac, 40 


igrammes; sandarac, 10 grammes; mastic, 5 
1 in 1 litre methylated spirit, and add 20 
d 30 grammes pure Venetian turpentine. The 
elution is coloured a deep black by adding 
nigrosin. j 


* 


lindrical core] an 
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SCIENTIFIC SOCIETIES. 


— — 


METROPOLITAN SCIENTIFIC 
ASSOCIATION. 
TA fourth meeting of the session was held at 
13, Blomfield-street, E.C., on Tuesday, the 
9th January; the President, H. T. Vivian, Esq., 
F.R.A.S., in the chair. An interesting paper, illus- 
trated d by sketches and diagrams, was read by Mr. 
Grenville A. J. Cole, F. G. S., on Denudation in 
the Western Highlands,’’ of which the following is 


a — 
The Western Hi ds and Islands offer abun- 
dant examples of the work of denuding agents. 
The action of the sea in undercutting rocks and 
roducing cliffs is much aided by vertical .or over- 
ging joints. An extreme case is the.removal, 
one by one, of the columns of the Staffa lava- 
stream, while the slo 
found under cliffs of jointed basalt illustrate the 
difference of action upon different rocks. The im- 
rtant work of rain, with its chemical results, pro- 
uoes, by widening vertical joints, the pi es of 
the north of Skye, the inland lava cliffs, and the 
ap terraces charaçteristio of trap rocks 
distinctly stratified beds. Where the joints 
overpower the stratification, and the rock has no 
great coherence, we may have mountains with 
enormous cliffs carved out of ly horizontal 
beds. Suilven and the sandstone Bills of the north- 
west are superb examples. The material brought 
down must removed, or the work ceases, and 
rivers serve mainly in this way ; but their action in 
making valleys may be seen in the canon near Loch 
Broom, and in all the variety of glens. The ex- 
cavation of the fjörds is explained by their being 
merely submerged valleys. In conclusion, the 
action of the old glaciers, Lovee: ma te 
it, was certainly one of denudation; and a review 
of the unconformities between the successive forma- 
tions, many of which, like the Cretaceons, are here 
reduced to the merest relics, shows how powerful 
the destructive agenta were in all times in this 
Highland area.” 


THE METEOROLOGICAL SOCIETY. 


1 annual general meeting of this Society was 

held on Wednesday, the 17th instant, Mr. J. 
K. Laughton, M. A., F. R. A. S., President, in the 
chair, who delivered his address. He referred 
briefly to the great importance of the uniform series 
of observations now taken under the auspices of the 


Society, and proceeded to speak, at 8 length, 
of certain other points in which the Society might, 
by its conce action, further the interests of 


meteorological science. The first of these was 
aT which Bat sent in a condition far 
m satisfactory. e know nothing itivel 
either as to the pressure or the velocity of fio wind: 
there is no exact standard instrument ; and observa- 
tions, whatever may be their absolute value, are not 


com ble one with the other. He thought that 
the Society might properly interfere, so far as to 
regulate the wide diversity amongst the instruments 


now used, in order that when the proper time came, 
and it was known what anemometer could be trusted, 
the older observations might be reduced. The 
movement of air in the upper regions of the atmo- 
sphere is not measurable by any existing method; 
but experiments have been made, at the suggestion 
of the Meteorological Council, in which the drift of 
the smoke-cloud of a bursting shell may be observed 
and m . The observations of the barometer 
taken at elevated stations in the United States seem 
to throw considerable doubt on the received formula 
for the reduction of barometric readings to sea- 
level, and for the calculation of heights. When the 
observations extend over a long period, and are 

ly taken’ under all conditions of weather, 
then no doubt the height of a mountain can be calcu- 
lated with a fair approach to accuracy ; but isolated 
observations, subject to the fluctuations of the 
different ings, are extremely wild in their results. 


‘In the same way, the reduction of the barometer to 


sea-level is complicated by many discrepancies which 
arise between observations at the upper and lower 
stations, which have hitherto been ignored. It is 
impossible to say how far they affect the isobars on 
which our daily weather charts are based; but it is 
at least probable that et? deel e least one additional 
source of error and of difficulty. It is much to be 
wished that systematic and continuous observations 
at high-level stations could be taken, not only on 
the top of Ben Nevis, but on the top of some others 
of the highest peaks in different parts of the country. 
In this way alone can these difficulties of reduction 
be cleared away. 


AMATEUR MECHANICAL SOCIETY. 


A FULL meeting of the Council of the Amateur 

Mechanical Society was held at the Society’s 
Laboratory, No. 5, Robert-street, Adelphi, on the 
10th inst, and on examining the balloting-papers, 
Mr. Perigal and Mr. Capel were unanimously 
elected members of the council, while Mr. Reginald 


s of softer secondary strata | 


Jan. 26, 1883. 


Masters Smith was eleoted honorary secretary, in 
conjunction with Mr. Boord, M.P. An im t 
report was then brought up by Dr. Edmunds upon 


the subject of screw-threads for the ornamental 
mandrel-noses, which are still screwed at the obeo- 
lete and inconvenient rate of 9°45 threads to the 
inch, and are so turned out at the base as to en- 
danger their strength. Two cases were rted to 
the council in which the noses of Holtzapfiel lathes 
thus grooved out at the base had broken off, and 
the only reason for this shape seemed to be that, like 
the 9:45 pitch of their thread, the mandrel noses had 
been so constructed by Mr. Holtzapffel in the early 
part of the cen when the screw-cutting lathe 
and accurate revolving cutters were not in vogue. 
After a prolonged discussion, the recommendations 
of Dr. unds were unanimously adopted, and 
resolutions were reconimnemdin :— 

lst. That all new mandrel-noses and ck poppet 
cylinders be screwed at the pitch of ten to 


e inch. 
2nd. That a cylindrical base larger in diameter 
than the outside measurement of the serew thread 


be left at the root of the mandrel-nose, in place of 


the present circular groove. 

3rd. That the thread upon the mandrel-nose and 
other fine screws for ornamental lathe work be an 
isosceles triangle of 50°, the tops of the thread to be 
flattened down or rounded off 7} per cent. of the 
pitch of the thread (more exactly 0723 of the 
pitch), thus giving a thread whose altitude and base 
are equal, while us pitch and depth are also the 
same 


Dr. Edmunds showed that the elements of this 
thread would make a most perfect screw in pemt 
of strength and dusability, and that all calculations 
as to the strength of the screw-shaft, andthe depth 
of the thread would be vastly simplified, inasmuch 
as the pitch of this thread at once gave its depth, 
and double ite depth gave fhe extent to which tks 
cylinder was cut into by its thread. Thus, ina screw 
of ten threads to the ineh, the depth of the ve 
would be one-tenth of an inch, and double this 


would give the extent to which the diameter of 
the would be incised by this screw-thread 
being cut upon it. Again, a thread of thirty to the: 


inch would cut into the shaft to the extent of one- 
fifteenth of an inch, and so on forall threads. The 
thread having its base Skaly equal to its altitude, 
would combine the utmost durability against wear’ 
from frequent shifting, as on the mandrel- nose, 
with the greatest resistance to stri or defor- 


mation under strain. Dr. Edmunds submitted to- 
the council a model mandrel-nose, made by him- 
self, having a clear face for the ing of wooden. 
and other chucks, extending ‘4in. radially from the 


base of the nose. The base of the nose was a true 
cylinder, ‘lõin. long and -9éin. in diameter, and the 
screwed portion of the nose was ‘Yin. in diameter 
outside the thread, and ‘75in. in length, making a 
total length for the nose over all of din. The end 
of the thread was turned off concentrically to 7in. 
in diameter (the diameter of the stem of the nose 
at bottom of thread) by a tool at 45° to the axis of 
the mandrel, leaving a circular end of 7in. in dia- 
meter. This was coned out at 15° from the axis of 
the mandrel to a base of bin., and the mandrel 
drilled throughout with a true axial 375in. bore, 
so that a.slender rod could be passed through from 
behind without unshipping anything, while small 
chucks for delicate purposes could be fitted into the 
coned and cylindrical bore, and held from behind 
by a tubular screw-shaft, as in the watch lathe. 
he groove of the thread was cut with a full end up 
to the edge of the cylindrical base, but not so as to 
encroach upon it. Inthe chuck the thread would 
commence with a full end, eo as to engage fully in 
thegroove of the mandrel nose, and at such a distance 
from its face as to leave a quarter ee 
vacant as a receptach for casual particles of dirt. 
In finishing the end of the mandrel nose, the 
cylinder base, and the mandril face, Dr. Edmunds 
thought that, by a skilful use of emery wheels, the 
surfaces might left hard without endangering the 
strength of the mandrel nose itself as by hardening 
it altogether. Possibly also by truncating the screw 
t with an emery wheel the tops might be left 
so far hard as to give considerable resistance to 


casual inj ury. 

Dr. Edmunds reported that he had to thank Mr. 
Evans for a cordial offer of assistance in carrying 
out the reference of the council, and that, at his 
suggestion, Mr. Evans had kindly executed for the 
inspection of the council a beautiful steel mandrel 
embodying some of the suggestions which he now 
submitted, and 
chucks. 

A letter from Mr. Evans also was read, asking 
the council to accept from him, for the use of the 
members at the laboratory, a complete set of screw - 
tools, giving such new standards as the council 

ight decide upon. Mr. Evans's offer was accepted, 
aud a cordial vote of thanks was passed for his 
valuable co-operation. `, 


showing a sample of the fine 


On the Marretta and the W.N. Carolina at Red 
Marble Gap, both railroads will run for a mile oa 
beds of variegated marble of the finest quality. 


Jan. 26, 1883. 
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SCIENTIFIC NEWS. 


— — 


OM Dun Echt Circular, No. 68, we learn 

that Dr. J. Morrison, of the Nautical 
Almanac Office, Washington, has computed the 
elements of the great comet, 1882, from three 
observations made at Washington in September, 
October, and December, and finds a period of 
652-506 years. ‘he elliptic elements are Sept. 
16°99876 Washington M. T.; 83 346° 0° 19:2”; 
w—S2Q 69 39° 31-4"; i 141° 56“ 56:5”; log. 7 
7°8900692. 

Dr. Wentworth Erck, writing from Sherring- 
ton, Bray, on the 16th inst., says the comet was 
again seen this morning, the apparent ay at 
Oh. 50m. G.M.T. being R.A. oh. 37m., N.P.D. 
116° 19°30". The comet was thus about 10° south 
of Sirius, and passed the meridian three minutes 
before that star. The moonlight now prevents 
observations, and when dark nights come again 
the comet will be too faint to be visible except 
with the most powerful instruments. 


Mr. S. R. Elson writes from Calcutta, sending 
copies of letters contributed to the Indian press 
in September, in which he describes the appear- 
ance of the comet on Sept. 22-24 as secn from 
Saugor Roads and the Sandheads. In these he 
describes the comet as double-tailed, the nuclous 
nearly as large and bright as Venus and Sirius, 
Sept. 22. On Sept. 24 he says the two tails have 
become one broad one, though two are still visible 
through a telescope. 


The observatories of Copenhagen, Greenwich, 
Kiel, Milan, Paris, Pulkowa, Utrecht, and Vienna 
have agreed to fix upon Kiel as a centre for the 
transmission of telegrams. For a sum of five 
pounds a year each observatory will receive tele- 
graphic information of every astronomical dis- 
covery. 

Mr. G. H. Darwin, F.R.S., has been appointed 
Plumian Professor of Astronomy at Cambridge. 


Messrs. Mawson and Swan have introduced a 
small accumulator which is said to be capable 
of supplying one lamp continuously for two 
hours. The power of the lamp is not mentioned, 
but it has been used for taking photographs. The 
accumulator weighs five Bounds: The modified 
Planté secondary batteries used at the Savoy 
Theatre weigh less than four pounds. 


To give an idea of the price charged for the 
new accumulators (Faure - Sellon - Volckmar 
type), we may mention that one consisting of 22 
cells, capable of giving one electric horse- power, 
costs £79 4s. Its maximum charging capacity is 
400 ampères. To always maintain the same 
E.M.F. (which in this case is 45 volts), about 25 
per cent. of the electrical ener which the 
accumulator can receive must allowed to 
remain. 


The specification of the Elphinstone- Vincent 
dynamo-machine has been issued. It is No. 2340, 
1882, price 10d. The machine is so constructed 
that the coils pass between the faces of the field- 
magnets, which are so close together that powerful 
magnetic fields are formed, while there is no iron 
core in the armature. As the parts are capable of 
practically indetinite multiplication, it is claimed 
that the machines can be made of such a size 
that one will be sufficient to supply the current 
necessary for lighting a whole town. 


In the American Naturalist for January, Prof. 
E. D. Cepe has a note on the Nevada Biped 
Tracks,” in which, he says, that it is ‘‘ probable 
the contemporuneity of man with the horse and 
other extinct Pliocene mammals in Western 
North America will soon be satisfactorily demon- 
strated.” It appears that in the argillaceous 
sandstones of the quarry of the State prison of 
Nevada, at Carson, the tracks of several species 
of Pliocene mammalia are accompanied by those 
of a biped resembling man. In any case, says 
Prof. Cope, the animal was probably the ancestor 
of existing man, and was a contemporary of the 
Elephas primigenius and a species of Equus. 


The advantago of planting trees in streets 
and open spaces in towns has becn the 
subject of correspondence in the local press 
of Geneva. Dr. Piachaud concludes that 
trees in streets do more harm than good, 
because they impede tho circulation of air. 
Prof. Goret, on the contrary, says that trees 
temper the heat and serve as a protection from 
dust, while the evaporation from their leaves 
helps to keep the air cool and moist. He also 
contends that by means of their roots they draw 


up stagnant waters and absorb much of the filth 
which would otherwise render the subsoil of 
streets a dangerous. nidus for disease. 


The Berlin Society for Encouragement of In- 
dustry has recently announced the following 
prizes: (a) £100 for a practical method of pre- 
cipitating zinc, in the compact state, from very 
dilute sulphate solutions. (In view of the im- 
portance of this problem for Government smelting 
works in the Hartz, the Minister of Public Works 
was to be asked to add £50.) (2) £75 for the 
best investigation of the raw petroleum found in 
Germany, both in regard to its chemical and 
physical nature, andto methods of treatment for 
the commercial products uscd in illumination, 
lubrication, &c. (e) £150 for the best critical 
account of all patented or introduced technical 
novelties for salt-works since 1860, and sugges- 
tions as to how the present mode of work with 
boiling and drying pans and vaporising ap- 
paratus for extraction of ordinary and potash 
salts, may be improved by use of new technical 
aids. (d) £15 for the best proposals re ing 
the technical arrangement of public testing in- 
stitutions, to determine the actual amount of 
fibre and the tenacity of textile raw materials, 
spun and woven goods. 


In a paper to La Nature (13th January), on his 
system of heating with crystalline acetate of soda, 
M. Ancelin shows, by curves, the much slower 
cooling of foot-warmers containing that sub- 
stance than that of the ordinary ones with water. 
He states that the French Chemin de Fer de 
l'Ouest, which last winter heated thus all the 
trains from Paris to Havre, is this winter apply- 
ing the system toall the Dieppe trains also. The 
Chemin de Fer de |’ Etat is applying it on the line 
from Tours to Sables d'Olonne. In England, the 
London and North- Western Railway, which had 
last year 3,000 of the warmers in service, will 
have 6,000 this winter. Other applications have 
been made in France on the Eastern and the 
Lyons Railways; in Italy, on the lines of Upper 
Italy; in Spain, on the line from Madrid to 
Caurés, and on the Northern Railway of Spain ; 
also on lines in Portugal and in Austria. Among 
other modes of application of the same principle 
may be mentioned heaters for beds, dishes, poul- 
tices, muffs, feeding-bottles. M. Ancelin men- 
tions that the operation of filling the warmers 
requires certain precautions to avoid surfusion or 
supersaturation, which the acetate is liable to in 
a closed vessel. This phenomenon is apt to 
occur, especially if there is an excess of water in 
the acotate (due often to moisture in the air, 
which the substance absorbs very readily). The 
precautions consist mainly in elimination or 
saturation of this excess of water, and also in the 
employment, in the warmer, of aspherical reservoir 
of orystals, with thick walls of a material which 
conducts heat badly. This reservoir also acts in 
destroying supersaturation by the vibrations it 
imparts to the liquefied salt during the train’s 
motion. 

If chromic acid be poured on sulphuric acid 
of about 1°5 specific gravity, and the liquid 
heated to boiling, drops are often (Herr von 
Jiiptner says) thrown up, which, falling back on 
the surface, do not at once unite with it, but, for 
30 or 40 seconds frequently, run about as little 
balls, diminishing in size, and at length vanish- 
ing. This case of Leidenfrost’s phenomenon is 
the more interesting that its cause (gas-develop- 
ment in drop and liquid) is evident. 


We observe that in the Paris Academy M. 
Zenger has been developing his ideas of comets. 
He furnishes a table of the perihelia of comets 
observed since 1877, and, dividing the intervals 
between the perihelia in each case by whole 
numbers (ranging from 2 to 25), he obtains an 
average duration of 12°56 days, which corre- 
sponds exactly to that of a half-rotation of the 
sun. He accordingly holds that the origin of 
comets is intimately connected with the rotation 
of the sun, for between the epochs of their 
successive ‘‘ formations,’’ there must have elapsed 
an even or odd number of half-rotations of the 
sun. ‘The formation of comets he accounts for 
by enormous explosions, driving out the matters 
of protuberances vast distances. The shock ex- 
tends to the corona, driving forward its matter 
also (perhaps meteoric). Suppose some large 
meteorites moving round the sun near the border 
of the corona. ‘Their attraction may prevail 
over that of the sun, by reason of those shocks ; 
thus coronal matter may accumulate round the 
meteoric nucleus, and the head of the comet be 
formed ; while meteoric dust and small particles 


form the tail. Further, the periodicity of peri- 
helia shows the general law of motion of planets 
to apply equally to comets ; but the time of revo- 
lution must be a multiple of that of a half-rota- 
tion of the sun. These views seem tohave met 
with some adverse criticism in the Academy. 


An Italian, Signor Carpené, has recently 
patented an invention for impregnating wine or 
other liquid with carbonic acid gas, at a tempera- 
ture of — 6’ C., and a pressure of 1 to 1} atmo- 
spheres. The effect is produced in a cylindrical 
metallic vessel (with axis vertical and an axial 
stirrer), standing in an ice-holder. The carbonic 
acid is forced in at the bottom of the cylinder 
through small holes; and the pipe for drawing 
off the liquid also comes out from the bottom. 
The bottle employed has a caoutchouc cap; and 
a pipe entering it from the upper part of the 
y inder makes equilibrium of pressure between 
the two interiors. Another pipe admits air into 
the cylinder above. The cold liquid neither 
foams nor drives the stopper out of the bottle, 
and at zero temperature only slight corking is 
necessary. The cork is bound next day. 


Tho following conclusions bearing on the 
nature of solutions are formulated in a paper by 
Mr. Goodwin, of Bristol (which was recently 
read to the Berlin Chemical Society) :—1. Solu- 
bilities tend to be identical at high temperatures. 
2. The solubility for mixed chlorides is usually a 
mean between those of the soparate compounds. 
3. The solubility of chlorine in water is increased 
by the presence of chloride of lithium and 
chloride of hydrogen. 4. Chlorides influence 
the solubility of chlorine chemically at low tem- 
peraturos, but mechanically at high ones. 


An attempt is to be made at Wheeling, West 
Virginia, to introduce the manufacture of nails 
made of Bessemer steel instead of wrought iron. 
Obviously, a steel nail is, woight for weight, 
stronger and more serviccable than one of iron, 
but the cost of the plant required for Bessemer 
steel-making is very great. At Wheeling, how- 
ever, which is, perhaps, the centre of the 
American nail manufacture, the subject is 
thought so important that an association has been 
formed to raise the necessary capital, and con- 
struct works expressly for the production of stool 
nail-plate, which will bo delivered to the nail- 
manufacturers represented in the association in 
an agreed proportion. One of the incidental 
results of this 1 be the throwing out 
of employment of a large number of puddlers. 


In summer of this ycar a General Exhibition 
of Norwegian Industry and Art will be held at 
Christiania. 

A common way of measuring differences of 
air or gas pressure is by the difference of level 
of liquid in a U-tube. For small pressures, 
however, observations with such an arrangement 
become difficult. To meet such a case, Drs. 
Seger and Aron have devised an apparatus con- 
sisting of a glass U - tube, which, at the upper ends, 
widens abruptly into two short vessels of equal size. 
The piece is fixed to a board, on which is also an 
adjustable scale. The tube and part of the vessels 
are filled with two liquids which do not mix, and 
which are of nearly the same specific gravity, 
their place of contact being opposite the zero 
point of the scale (water and aniline oil may bo 
used, or solar oil and dilute alcohol: one of 
them is coloured). The stoppers of the vessels 
are traversed with short bent-glass tub2s. The 
apparatus is hung on the wall near the place of 
observation. To measure a pressure above or 
below the atmospheric, one of the short glass 
tubes is connected with the space considered, the 
other communicating with the air. The dis- 
placement of level is manifested on an enlarged 
scale by displacement of the play of contact 
between the two liquids in the tubo, this being 
in the ratio of the cross sections of the vessel 
and the tube. Tho apparatus is said to be very 
sensitive. - 

The experiments hitherto made to determine 
the relation between constants of capillarity, and 
the nature and constitution of liquids, have not 
led to satisfactory results. According to Herr 
Schaff, this is because those constants, which are 
very variable with temperature, have not been 
determined only at temperatures that are com- 
parable for tbe various liquids. The boiling 
point alone fulfils this condition, and Herr Schatt 
accordingly contrived an arrangement for 
measuring the capillary ascent of liquids at their 
boiling point. Itisshown, from the results with 
thirtecn aromatic hydrocarbons, that while, at a 
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low temperature, all thcso substances have] as given in the Nautica! Almanac, are four in 


exactly the same height of ascent ; at the boiling 
point their constants of capillarity diminish 
with increasing molecular weight. Herr Schaff 
recalls the intercsting fact recently discovered by 
Horr Krafft, that the higher hydrocarbons of 
the fatty series, just above their melting-point, 
have exactly the same specific gravity. He is 
continuing his investigation. 


LETTERS TO THE EDITOR. 


— Ga 


[ We do not hold ourselves responsible for the opinions of 
our correspondents, The E:litor respectfully requests that a 
communications should be drawn up aa bricfly as possible.] 

All communications should be addresaed to the EDITOR of 
a Prorun Mecuanic, 31, Tuvistoch-street, Covent-garden, 

AR Cheques and Post-ofice Orders to be made payable to 
J. Passmone Epwakps. 

„ In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will obliga by 
mentioning the number of the Letter, as well as the page on 
which t appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Montaigne's Essays, 

— — 
THE BLACK DROP. 


I20978.]— WIL you allow me a word in reply 
to the letter of your correspondent in your last 
number on the subject of the black drop,” so 
called? It is a very simple matter; but it has 
caused at divers times a good deal of perplexity. 
The pure black drop’’ can only be formed when 
two dark bodies meet together, and are seen against 
a light background. The black drop, as seen ina 
transit, is not in reality te same phenomenon. It 
is a compound one. If two liyht bodies meet to- 

ther, as might two suns, or two candle-flames, 

en would a /iyit drop be scen between them, 
caused in precisely the same way as the black drop 
between two dark bodies. In a transit, both these 
are combined, and, strangely enough, are seen to- 
gether, the black drop, or rather shading,” (in 

lace of a better word) meets the light drop, or 
fight shading, from the sun, and thus meeting to- 
gether form tho dop- both caused simply by the 
size, or linear dimensions, of the cye-pupil. Re- 
duce this to a point, and the drop, whether light or 
dark, white or black, disappears totally. I endea- 
voured, Sir, in the MECIIANIO to point this out. 
This was universally, among astronomers, thought 
to be a phenomenon of irradiation, or diffraction, 
or inflexion, or deflection, for each of these words 
was at times employed to detine it. I must contend 
that these four loug words are now obsolete, at 
least in astronomical language. The whole mystery 
lies in the make and modus operandi of the eye 


itself. 
Chelsea. C. B. A. 


ECLIPSES OF SUN BY JUPITER'S 
SATELLITES. 


(20979.]}—Tarenr is an omission of a sentence 
from the letter (20954): in the last paragraph but 
one, after ‘‘vicinity of satellite or shadow,” and 
see the satellite shadow overtaking the marking, or 
vice verd. As printed it is without meaning. 

Also, in the same paragraph, after ‘‘ 4th satellite 
this month’’; of this apparition (not “ of this 
apparation'), or perhaps better if this year’s.” 

S. Broughton. 


{20980.]—Mr. S. BrouacuTon (let. 20954, p. 452), 
draws attention to tho peculianties of these phe- 
nomena. Is he aware that they were first an- 
nounced some years since in the ENOIISH Me- 
CHANIO? Can he either refer us to a report of 
Prof. Schuster’s lecture, or give fuller details? 


The theory requires no verification, as he suggests. 


‘At the same time there area few recorded observa- 
tions of the appearances described, and these would 


always be interesting. 
Walthamstow. T. H. Buffham. 


number. To find: 


I. The sun’s hour-angle at the instant of central 
conjunction. This is obtained as follows :— 


b. m. 8 
G. M. T. of d in R.A., December 3lst .. 2 6 41 
Equation of time, from Mean Time sub... 0 3 32 


Sun’s hour angle at ff 22 9 


II. Tho value of 100-00; this can be done either 
P cos. ¿l 


with or without logarithms. 
P = 61°3’; cos / = 6255: P cos. 7 = 38°34’. 


Hence 100,0 9-61, which is the value of 10 


divisions of the latitude parallax scale in inches. 


III. The value of diff., 
dec. — P sin. I cos. s 
In this case the elements 
give diff. dec. .. ee 
Also (computed as above 
P sin. I cos. .. 95 
Distance of Moon abore 
centre of ellipse which 
forms the rojection of 
parallel of Sun’sdeclina- 
tion T sx ah 
IV. Moon's (reduced) 
houng PETR 00 pa T 
oon’s uce ourly or . 
Motion in dec. .. a 6-2' ascending. 
Sum of semidiams = 33:1’ Sun’s diam. = 32°6’. 
Hence the resulting diagram will be an enlarge- 
ment of the accompanying miniature, and must be 
drawn to scale. 


= 72°17’ + 
= 43°93’ + 


ex 28°24’ 


= 35°2’ 


Vv 


A, 
LAST CONTACT» 


ee ——— — an! 
O © z 30 40° 80 1 


LATITUDE PARALLAX SCALE, 


0 80 


0 10 BO 
0 DIVISIONS E- I INCHES 


At Greenwich, solar eclipse (adding equation of 


timo) 
. Mean Time 
h. m. 8. m.s. h.m. 8. 
Begins 1 36 30 + 3 32 = 1 39 22 
Greatest phase .. 2 32 18 + 3 33 = 2 35 51 
yo ae 3 25 0 + 3 34 = 3 28 34 
Magnitude = 33°07 — 20°55" _ «39 


V et 
32°0 


Tho only limit to the correctness of the result is 
the accuracy of the above drawing. Where neces- 
sary, an allowance may be made for the variation 
of the Moon’s hourly motion in R.A. and Dec. 
during the time of the eclipse. 

James Pearson, M.A., F. R. A. S. 

Flectwood Vicarage. 


BIZE OF FLAT IN NEWTONIAN 
TELESCOPES. 
20982. —RRETLTIINd to the letters of Mr. P. 


Vallance and Mr. T. Westlake in the E. M.” of 


PARTIALLY GRAPHIO COMPUTATION 
OF A SOLAR ECLIPSE. 

20981. — Tu facility with which the details of 
a solar eclipse may be worked out by the partially 
graphic method discussed in my last communica- 
tion can hardly be appreciated without a practical 
example of its application. Let us select, then, the 
Solar Eclipse of 1880, 31st December, as seen at 
Greenwich. 


The principal uses to be made of the“ elements,” 


19th January, I may put the matterthus: If we 
introduce a diaphragm or stop between the object- 
glass and eyepiece of a refractor, we may have the 
opening in it so small as to allow only the central 
rays to pass through it; yet we do not thereby 
affect the size of the focal image; but merely 
reduce the quantity of light to what would be 
transmitted by an o. g. of correspondingly reduced 
size. Similarly, if we use too small a plane, we, 
in effect, reduce the quantity of light reflected to 
the eye tothe quantity that would be reflected by a 


Jan. 26, 1883. 


smaller mirror ; but we do not otherwise alter the 
focal image. 

As to using different flats for different objects, 
since“ the greater includes the less, a flat that 


_ | suffices for the sun’s image would obviously suffice 


for any other heavenly object. The size of flat 
would not precisely in proportion to the 
variation in the diameter of mirror, as the size of 
the image depends on the focal length. If your 
correspondents will kindly refer to a letter by 
„F. R. A. S.“ on page 315 (Dec. 8th), they will find 
a method of determining the size of the focal image 
of any object. This method was new to me, but 
is, doubtless, correct; and I made use of it in 
determining the dimensions of the flat in the 
example I gave. If we assume the rays proceeding 
from the mirror, to form the frustum of a cone 
whose lower diameter (or base) is the same as that 
of the mirror, and its upper diameter that of the 
focal imago „as given by F. R. A. S. 's rule, and 
of which frustum the height is equal to the focal 
length of the mirror, then we can determine (by 
calculation or diagram), the necessary dimensions 
of the flat, wherever it may be situated, in such 
conical frustum. It was on this view that I 
determined the mirror diameter of the flat which I 
gave in my former letter. 

I do not quite see the meaning of Mr. Vallance’s 
first sentence, because I have certainly not implied 
that more than the column of rays erga mA 
size of the mirror are reflected to the flat.“ I have 
simply contended that the flat should be large 
enough to intercept the whole cone (or rather, 
frustum) of rays, and not merely the more or less 
central portion of them. 

Ihave not made the renmen but I should 
imagino, if a card were held at any point in tho 


cone of the reflected rays, the disc of light would 
be sufficiently defined to show the required size of 
flat when the sun was being observed, and th 
settle the question experimentally. A. S. L. 


[20983.]—Ir is evidently a mistake to think 
objects are reflected by a mirror to a point, and 
„A. S. L.,“ when he says that the f image of 
the sun in a mirror of l0ft. focal length is rather 
less than I1zin., is quite right. One star will be 
reflected as a point, but a double star cannot, or 
how could an eyepiece show it double? The light 
from a double star falling on a mirror is reflected 


in two cones of light, each cone having the mirror 


as common base, but with their apices diverging ; 
and a star cluster is reflected in as many cones as 
there are stars in the cluster, whose apices lying in. 
one plane, the focus of the telescope, but not coin- 
siding in one point, form an image of the cluster. 
Therefore, in estimating the size of flat most con- 
venient, we must consider what sized field of view 
wo wish our telescope to command with the lowest- 
power eyepiece, and opticians generally proportion 
their instruments so that the lowest-power eyepiece 
shall give a field of view of nearly 40’, such a 
field including the sun at one glance. In that 
case we should find we wanted a flat as nearly as 
ossible the size that Mr. Calver supplied Mr. 
estlake with first—viz., 2iin. with a npa. 
mirror of 9ft. 3in. focal length. F. M. C. 


NEWTONIAN FLATS—DIVIDING 
POWER—REFLECTORSv. REFRACTOBS. 


20984.) —Ir I understand“ Faber’s ” proposal 
(let. 20956) to remove the flat of a Newtonian from 
the usual place to the side of the telescope, or 
even outside it, I fail to see how he can bring the 
pencil of rays from the large mirror on it without 
tilting the ine mirror so that the axis of the cone 
of reflected rays is no longer parallel to the inci- 
dent rays, and this would utterly spoil the defini- 
tion. After all, the flat obstructs but little light. 
Remembering that the areas of circles vary as the 
squares of their radii, it will be seen that a I zin. 
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flat only obstructs about qu of the light from an 
Szin. mirror. 

Mr. Hanneford (20958) seems to forget that the 
star discs seen through a telescope are spurious, 
and that the larger the aperture the smaller are 
these discs; hence, if he turned a telescope of 2in. 
aperture to a double star, separated by half a 


second, the two spurious discs would overlap and | den 


prevent any division being seen; but if he 
the same telescope to Saturn, he may see, under 
favourable circumstances, Ball's ” ivision, for 
the mage is no longer spurious; and the reason- 
ing above does not apply. 
have had some experience as an amateur ob- 
server of refractors and reflectors, and I am inclined 
to give the preferenco to the latter. Small tele- 
scopes are very disappointing. I began with a 2in. 
refractor, then I purchased a 3}in., but found both 
very tantalising ; so I now have a splendid 8tin. 
Calver, equatorially mounted; with this I am 
thoroughly satisfied. The aperture is as as 
can be used with advantage on very many nights, 
and the whole, including an excellent observatory 
could be put up for about £100, or even somewhat 
less. A refractor of equal power would be much 
more expensive, and uire a much larger ob- 
ser vatory, and so would be beyond the 
means of most amateurs. I hold no brief for any- 
one; but if any amateur desires a maximum of 
efficiency and comfort with a minimum of expense, 
I should advise him o got as large a reflector of 
Calver’s as he can afford, equatorially mounted 
and by no means to dispense with some kind of 
observatory. Amateur. 


REFLECTOR v. REFRACTOR. 


; i am sorry that Prisma - 
tique” (20959) has taken my expression “holds 
brief yaar A from what I intended. I meant 
it simply as a playful allusion, such as one often 

es when a person seems to be giving rather an 
ex- statement. 

Jo one could be farther than myself from 
believing that he or any one else writing in your 
pagés was other than sincere, or that there was no 
su as disinterestedness left. Perhaps I 
rather held a brief myself, though I think that the 
suppers meules with reflectorsare vastly exagge- 
rated ; indeed, that they are practically working 
at all, or at any rate, of no importance, particularly 
as Mr. Wassell (20936) has shown that now, as 
made with glass, they are, with care, indestructible. 
The whole question, when comparing them, seems 
to be, Which isthe most effective? And into this price 
enters as a most important element. 

Fordingbridge. T. Westlake. 


EQUIVALENT FOCUS OF CASSE- 
GRAIN TELESCOPE. 


[20986.J—‘‘ A. S. L.” says 8 it has been 
asked more than once in our“ columns how to 
find the equivalent focus of a ‘‘Cassegrain’’ or 
s yA orien ? Here is a rule for the Cassegrain : 
—Add the focal length of convex (half the radius) 
‘to the distance between the mirrors. Subtract the 
focal length of concave (half the radius) from the 
product. The ‘‘remainder’’ bears the same pro- 
portion to focal 8 are convex, as the focal len 
of concave does to the amount required. Example: 
Concave 5ft. focus, convex lft. 4in. focus. The 
per distance between mirrors of these foci is 4ft. 

(that is for the image to be formed at the vortex of 

ge mirror), then lft. din. + 4ft. — 6ft. = 4in., 
then, us 4in. is to lft. 4in,, so is 5ft. to 20ft., there- 
fore the above ment is equal to a | New- 
tonian or o.g. of 20ft. focus. The rule for findin 
the distance between the mirrors of any given radi 
I gave on p. 209, Vol. XXXIII. Construct a right- 
angle triangle, having the radius of the concave for 
the base, and twice the radius of the convex for the 
perpendicular. Ifthe base and perpendicular are 
equal reh is 5 if fe ae is half the 

us of concave) the enuse divided by 4 

will be the required distance. 4 

If the base is longer than the perpendicular, add 
excess N before dividing by 4; if the 
perpendi is longer than the base, subtract the 
excess before dividing by 4. 

‘“ Orderic Vital” very justly remarks that the 
vortex of large rei is not generally the position 


stion of “ Hyperion” 
suggestion o rion, 
Vol „ and use achromatic single lenses for 
eyepieces, we need not alter it (the ition of 
image) much ; the same applies to the Ramsden ; 
but if we use Huyghenian eyepieces, of course the 
sees man be 7 further back. 5 
ith regard e really pro curve of 
large mirror of Cassegrain, it 1 ae far off as 
ever. Far be it from me to quarrel with the para- 
bola ” ; but Mr. Calver's reason for adopting it in 
the Cassegrain is purely tatilitarian (J mean the 
5 of converting to a Newtonian at any 
e). This, of course, is a very good .reason, and 
was also suggested by ‘‘ Hyperion,” I think, when 
he ordered a mirror from the above valued cor- 


dent; but in Vol. 2EY pase 118, Mr. 
ver says he prefers an elliptical curve,as the 
small convex is easier ta figure. 2 


TELESCOPES 


now goi 
of his be 


t deal of experience with reflecting telescopes 
i on account of 


I do not know who “ Prismatiquo”’ is, and if I did 
I should not consider myself at liberty to publish 
his name without his consent, but can fully endorse 
his remarks in letter 20959. 


have decayed and become useless when 
achromatic made at the same time will be prac- 


per- 


988.]—Re letter 20938 I have an illustration 
of Herschel's 40ft. reflector, with the timber frame- 
work, and in the accompanying description it 
stated that for a detailed account of this 
ficent instrument we refer our readers to the Royal 


Society’s Transactions, Part II., 1795, where the | = 


details are illustrated by 18 engravings.” Perha 
“L. L. L.“ has access to this volume, and the 
reference may be useful. 

‘í Prismatique’s’’ letters would read all the better 
if not graced with his usual expressions of depre- 
ciation, more especially when it out that he is 
wrong. So far from underrating him, I am greed 
to learn from him on optical matters, and I will 
him other questions if you will permit me. Ishould 
like to know what he would consider the lowest 
power on a 6tin. mirror of 64in. focus that would 
take in the whole of the rays, and not act asa stop? 
Ihave not been able to satisfy myself on this point, 
and I think it would interest others as well as 


would be the highest on Jupiter and Saturn? May 
I ask him if he considers the lenses for eyepieces 
are now made with sufficient care? I have seen 
one or two so-called ‘‘ achromati 
a little more colour than the ordinary Huyghenian, 
ET defecte: a ala at not e in a 
ra ppy-go-luc. e as a rule, without any 
emer | 2 70 the spherical truth of the curves f 
May I ask him if he would expect to be able to 
use higher powers, as a rule, on a large o.g. in 
climate than on a small one? Of course, I know 
posing 50 was the limit on a particular night on a 
in., would it be possible to use a higher power to 
advantage on a Tin. Edwin Holmes. 


SQUARING (?) THE CIRCLE. 


[20989.]—*‘ M. I. C. E.“ (20956) is, of course, well 
aware that As horses are not all called mares, so 
rectangles are not always squares.” 

The error in his problem is curiously approximate 
to that in an old problem for finding the side of a 

uare of equal area to a circle ; which I take to be 
what is called ‘‘ squaring the circle.” “ M.I.C.E.’s ” 
pus error in area to diameter. I. being 0003161223, 

. While in the latter case it is 0003161216, 
K., the difference being 7585, &c., preceded by 
“ point nine noughts.“ This old problem being 
sa in which the ee is aun 1 oe 

parts, a perpendic erected at the eleven 

divino, the line joining the top of this perpen- 
dicular with the further end of the diameter being 
the approximate side of the square. There is yet 
another problem for the same purpose; for which 
I may use M.I.C.E.’'s” figure—viz., set off the 
chord of 60° (= radius) from N. towards W., 
bisect it, and connect E. with this point, continuin 
the line to meet the circle; this line is also a near 


be | subject, 


the argo one would show more detail ; but sup- | 


approximation, as the area of the square has a 
nT Begs ines are vor es blems for a tyro 
ese are very pre roblems for a 
in mathematics to work out—the two first by 
common arithmetic ; but I do not see my way to 
resolve the last without the use of sines and tan- 
gents, except by the cl mode of “ Trial and 

r.“ Perhaps some kind person may instruct 
me 


There is an error in the statement of M. I. C. E. “s 
problem at p. 434, but its correction is easily seen. 
Robt. J. Lecky. 
3, Lorton-terrace, Notting Hill, Jan. 18. 


[20990.]-—TEHE value of r, the semicircumference 
of a circle having radius = 1, can be approximatel 
calculated in several ways. The following meth 
which I have nowhere met with, may interest, 


mere on account of the simplicity of oompu- 
tation :— i . 
Let 6 be the arc whose tangent is 0'2 = }; then, 


since tan. ~'s = z — 7 42 — T, Ee ; 


a (cai 
0=}-— 3 s 7, &c., a series which 
5 9 anit bat, ting only four ferme, 


its value to six decimal places is, 6 = 197395. . . (I) 


2 tan. 0 2 * 4 2 10 6 

Since tan. 20 = EA AY 17 20% 24 17 
= 2tan. 20 2 x 2 1 1 5 62 

tan. 40 1 — tan” 2 720 1 — fh 119 oeoo (2) 


Now, observing that 379 is very little greater 
than 1, which is the tangent of 45°, or 4 we may 


assume that 40 = + y, where y is a very small arc. 


tan. T+ tan. y 
kag 


Now bn. (F +y) at 
tan. T tan y 


aatan. T = 1, and tat y = y, when y is 
very small, tan. 49 = tan. (7+ v) = cy 
120 ` 
Hen 1 00418 (3) 
ence y = = * weer 6 66 „„ „ „ serene 
Since, by (i). 9 0 = 1973965 
multiplying by 
; 49 = 78958 
subtracting y = 00418 
4 = 40 = y = 7851 
and multiplying by 4 
w = 3°1416 
Jan. 17. John Imray. 


PLANING ON THE LATHE. 


20991.]—REPERRING again to this oft-mooted 
am inclined to think that there is as yet 
„great cry and little wool.” That planing, and 
especially shaping, can be done on a slide-lathe is 
tent to any mechanic ; but pea T it can never 

e profitably adapted as a planer e paced very 
small surfaces as compared to its own dimensions, 
such as small slide rests, strips, model-cylinder 
valve-faces and valve-chests, or articles which can 
be held between centres or in chucks: this oan be 
easily and ate effected by the simple substitu- 
tion of a vertical slide and swing tool box, in lieu 
of the ordinary cross slide. e accompanying 
drawings show my application of this method to a 


this | 3}in. centre sliding surfacing and screw-cutting 


8 plate, and thenscribe my centres, drill them 
r size at once, and turn the tail-piece so 
e scroll-chuck may get a good fair bite on 
t; this is marked B on drawings. I next fix on 
the neck of 929 7 EA dog or „ C, which 
flrm ips the chuc means of the top square- 
headed” Raw, and a made to jam tight 
between the ways of the bed by turning 
the round-headed pushing screw at bottom of C; 
by this operation the chuck, and consequently 
anything gripped in it, are perfectly immovable. Í 
now grip the turned tail-piece, and support the 
other end by poppet head, giving out as little 
cylinder as possible; but, previous to this, the 
saddle has been moved up between the two heads, 
and space for the ny travel allowed (I am 
thus minute in describing the operation, because I 
conclude that most of your readers are amateurs) ; 
I now take out the ordinary surface slide, and 
substitute the vertical slide A, which is fitted with 
a nut to fit the traverse screw, and replace the 
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latter, Which serves to set in the cut „Thos A ae ea oe through the scale 5 mandrel, and both in line with bed, jthe whole ot 
is provided with a yond and swing too l-box, | u own, on, say, the top face of work, the work must be true. When the work is fixed on 
actuated by à vertical sore ; this, in its turn, is is | T take out the tool, re-grind it, and proceed with O dao ih pape or carrier C’, and have a 
fitted with right-and-left pe cael and ratchet t action, my second cut, after w I take a finishing cut | series of tapped holes all round the plate, for shift- 
and a hand-winch. The pawl lever is limited as] with a nearly flat-faced tool. The top face belt is at frst f. y angle. When using this, Se 
to travel by 3 sliding in plate below F planed, and to obtain is at first Wee up; the bottom pu 
and motion i e aver by means of f the fire angle for which 8 determined | screw is then ed till the piece is immovab 
jointed-rod an Baer working through temporary 925 cut an angle- piece or gauge of sheet · zinc, | and only then is the other bolt (the hole whick 
fad E cary on to radial arm. I next fix the shifting- | one side to bear on lathe-bed or saddle, the other | is slotted or drawn) tightened. I would ha 
g the lever fulcrum; ship the lever | against topor „ face of work at the angle. I now 0 the working drawing of the vertical sli * 
it; te aan next, I adjust the connecting-link ¢ slacken the top or D acco out on C, and move l-box, but that I must have mislaid the 
its stud b screwed into extension of saddle, | chuck and work round with zinc ga will, however, do so as soon as found. I must Aue 
— finally drop iu the pin f to connect link and lever. | I then reclamp C on chuck, r proceed as before. observe that, ‘although it is perfectly feasible 
I now fixa dumpy tool in the tool-box, and pro- | It follows, from the above-described operation, | plane up small simple jobs on a slide-lathe, I 
ceed to adjust poppet head and fulcrum head, | that, assuming the jaws of the chuck to grip truly 8 advocate its 3 — te use. For amateurs, ' 
according to travel, as also tapped rod and stops central, as the screw holes were drilled, and tail- specially for opti ptical instrument makers, or for ENG 
aa ari screw all Ae tight ; oll the bed; put in a | piece turned from holes as centres, assuming also 10 and out of-the-way shop, it is useful ; but the 
-cutting tool, and I am ready to plane. the poppet-head centre to be also true with as of work performed or planed on a lathe, must of no- | 


Fy 
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cessity be of very limited size and simple in sha 
to be held securely ; unless, indeed, you choose 
incumber the machine with quite a number of 
special . In this case, it becomes safer, more 
expeditious, and better work is obtained, by using 
either a real planing machine or a shaper, as the 
case may require. I know that most amateurs who 
are fond of mechanical manipulation would feel a 
just pride in being able to turn out a creditable 
ieee of work on which planing was necessary, and 
able to say, It was all done on my own lathe.” 
Few amateurs have the necessary shop-room for 
even a small planer or sharper, or if they have the 
room they may not have the means, and therefore, 
I say again that for them lathe-planers are useful 
es y if they can, at little trouble and smali 
cost, fit them up themselves. The entire cost of 
iron castings for the one I have just described did 
not exceed 4s. 6d., and the gun-metal under 1s., 
including the lever of malleable castiron. Tho 
labour would cost the more; but, then, for most 
amateurs, it would be con umore. 
In conclusion, I may observe that all the devices 
for“ lathe planers,” hitherto suggested or brought 
out, are very limited in scope—more ially in 
the stroke; and, again, in the case of the over- 
hanging sewing-machine, like arm and tool-box, 
the great tendency to spring and, as I saw in one, 
to dig. For my device, I am not bound to the 
hand-lever, but, by using the cross arm and travers- 


ing rack, can get any leugth of stroke. I fo to 
mention that, in the work above described, I used 
stops to determine the length of stroke, one marked 

, abutted inst the 


Z, a piece of fin. square 
heads while between the saddle and poppet- 
head was inserted a piece of sole leather. P will 
shortly send you a drawing and description of 
„The Lathe as a Shaping Machine, and What can 
be Done on It.“ Mechanious. 


ORIGIN OF CYCLONES. 


(20992.]—In your issue of the 17th Nov. last 
you gave notice of a papet by Herr Andries to the 
Austrian Meteorological Society on the above sub- 
ject. This paper appears to me to bear a certain 
resemblance, as regards horizontal rotation, to a 
paper I read before our Meteorological Society on 
the 17th May last. I should have called attention 
to this matter at the time, but deferred it until the 
5 of my paper in the Journal of the 

eteorological Society. In your review of Herr 
Andries’ paper you describe an experiment b 
movement of a bell- jar, by which a part of a flui 
is projected against another part, and two whirls 
are engendered. These whirls, which I term bi- 
whirls, I have shown to be engendered by many 
equiva lent forms of projection of a fluid in a like 
fluid, and have fully discussed the matter theoreti- 


cally in my work on “Fluids,” published Oct., 
1881. For general iculars of Herr Andries’ 
paper I must refer reader to your issue men- 
tioned above. l 


= The experiments I used for the illustration of my 
paper were Prof. Tait’s smoke vortices, which were 
shown to be engendered by small impulses, and to 
produce an altogether more highly projectile form 
of motion of air within air than could be obtained 
by constant pressure, however great. I also 

inted out the causes why winds were impulsive 
(pusty) as due to certain effects of the expansion of 
air by the Sun’s heat acting in diurnal periods upon 
ay 1 of the Earth's surface, together with the 
sudden condensations of vapours (occupying atrial 
space) tocloud. The concluding of. my paper 
is directed to show the cyclonic direction impulsive 
currents will beinduced to take upon the principles 
discussed as follows: 

Experimental Conditions of Vortex Sections.—An 
experiment of Professor O. Reynolds“ shows that 
effects equivalent to those produced by Professor 


FLG. 7 


rendered visible by smoke. This experiment opens 
out a method of following vortex ‘motions in 
water; and as these motions in water, although 
similar, are slower than in air, they are more 
easily observed. Professor Reynolds projects the 
vortex or whirl-rings from the end of a deep 
trough 8ft. long filled with water; tho projection is 
made by pressure upon a piece of thin sheet india- 
rubber stretched over the mouth of a funnel con- 
taining coloured water, the stem of the funnel 
being inserted in the trough deep in the water, as 
shown at A, Fig. 4. The author has found that 
if the water be lowered to the mouth of the funnel“, 
its surface will cut off of the whirl-ring, 80 
that the part only which is below the surface will 
be projected. The motion within the vortex is by 
this means clearly shown. The sections of this 
ring at the surface will represent two whirlpools, 
which constantly diverge and increase in diameter, 
as represented by aketch at B. The water being 
coloured, the whirls will be seen to be -re- 
volving each towards its centre, in which 
there is a dorp depression. Now, if pressure 
were represented by the depthsof water in the trough, 
it would follow that although the whirl currents 
were inflowing, the pressure in the centre of the 
section of the vortex ring would be less than in 
other parts. It is also evident, from his experiment, 
that the inflowing currents engendered pressures, 
not internally, but externally, by the constant de- 
flection of the water by the tangential force of the 
rotary system. The author’s own experimente 
show that any section of a vortex may be pro- 
jected by cutting off the other parts by resistance ; 
as, for instance, a thin section of a vortex ring 
may be projected between two plates. The above 
experimental condition shows that in the case of 
the atmosphere the resistance of the surface of the 
earth may leave the horizontal elements of a 
vortex system only active, the vertical element 
being cut off by he friction of the land or sea. 
Cyclones may, erefore, represent parts of a vortex 
system, or there may be a complete vortex system 
engendered in one plane only. Further, the 
diminished pressure in the centre of the vortex or 
cyclone is not necessarily a down-flowing or an up- 
owiug system, but a result merely of tangential 
action, where vitating matter tends to take a 
ition of equilibrium. This may be 
a very simple experiment. a cup of tea be 
stirred, so as to put the liquid in rotation, and then 
milk be poured in near the side of the cup, the 
milk will at flrst flow towards the centre in spiral 
lines without disturbing the general tangential 
action of the revolving liquid. 
There is, however, another matter to be con- 


namely, that the relative velocities of the two sides 
of a bi-whirl or bi-cyclonic projection in a direc- 
tion from west to east, will be materially affected 
by the difference of latitudinal arc in which 
the separated whirls are projected. This ma 
be shown by a diagram (Fig. 5.) Let W 


45 1 C. 8 


be the axial of projection of a current from west to 
east. Let the lines aa’, 6 % represent parts of 
parallels of latitude. Then any body resting upon 
the earth, the air included, at a a’ will have excess 
of absolute motion over another body at 4 4’, in the 
ratio of the difference of lengths of latitudinal arcs 
a 4 tos. Or any body resting at e' will have 
like excess over a a. Now take a certain latitude 
of the globe, say 45° N., where the surface of the 
earth will have an approximate velocity of rotation 

ual to 500 miles an hour, and suppose a westerly 
wind to be blowing with a bE aces of 21 miles an 
hour (that is what Sir John Herschel describes as a 
good 2 0 breeze), this velocity must be evidently 
plus that of the earth’s surface velocity, or 521 miles 
an hour. And suppose the wind to be deflected in 
a vortex system north and south, by any resistance, 
acrial or otherwise, near E., and that the deflections 
are such as would carry the air 2° to the north and 


par HANY reat spee 


wind to remove the air from its position at a to ò’, it 
will then clearly be moved to a portion of the earth 
whose velocity is less, namely, about 479 miles an 
hour, whereas the wind maintaining itsoriginal force 
will be at 521 miles absolute velocity as before ; it 
will, therefore, have a plus velocity over this part of 
the earth’s surface to which it is deflected of 42 miles 
an hour, assuming it to maintain its force. There- 
fore, the cyclonic action continues in excess of the 
initial projection over the velocity of the earth at 
this position of 47°, and thereby may have power to 
complete the cyclone. If it be supposed that the 
southern deflection be removed from à and the wind 
deflected 2° south toa ition e by vortex motion, 
the wind, assumed as before to be of an absolute 
velocity of 521 miles an hour, will now be deflected 
to a position of the earth which possesses the same 
velocity as itself; therefore the air arriving in this 
poser will have no pius velocity, and consequently 
come calm. From this it follows that westerly 
vortex currents will be unable to complete cyclones 
in temperate regions in this hemisphere if projected 
in a direction from left to right, so that cyclones 
from right to left only are observed. On a similar 
hypothesis it might easily be shown that easterly 
winds would be affected in like manner, but the 
author assumes that the above demonstration of the 


principle argued is sufficient. 
8. Ne orwood. W. F. Stanley. 


DIRECT-ACTION TRICYCLES. 


[20993.]—I was glad to see Mr. Pearson’s letter, 
confirming the advantages of the mode of con- 
struction adopted by the makers of the Coventry 
“ Royal National.“ I notice a clerical error in 
my letter describing the machine. The diameter 
of the wheels should be 40in., and not 3¢in., as 
there stated. Not the least advantage of the 
„Royal National ” is the t command which 
the rider has over the machine. I have removed 
the double band-brake fitted to my machine, and 
find that by back-pedalling, such is the rigidity of 
the frame-work, and the or conferred by the 
absence of chains or cogs, that I can pull up within 
afew yards, although going at full speed. In the 
same way, the machine can be sent backwards or 
forwards from rest, almost instantaneously to full 
d. This is very useful in avoiding collisions, 
or getting out of the way of animals, &c. 

I also read with interest a letter from R. P. G., ““ 
in which he describes another form of direct- 
action tricycle—the ‘‘ Monarch! —in which the 
makers have lowered the seat, by placing stirru 
for the feet, hanging down from the crank-axle. 
But what would ‘happen to the ankles of the rider, 


| sidered, which will modify the above conditions—|in case of a sudden upset, such as is certain to 


happen, sooner or later, to every rider of a three- 
wheeler? Then this make of the machine implies 
ropulsive poe gained by a thrust, the rider 
eaning slightly back to push his feet forwards, 
whereas it is now unom f acknowledged that 
the weight of the rider’s body should aid in the 
work ; but to do this the seat must be placed more 
vertically above the treadles than is possible with 
the Monarch.“ A more serious objection to my 
mind, however, is the probability of one’s feet 
getting entangled in the stirrups when dismount- 
ing. en I very much doubt if the rider can 
effectively back . There can be no doubt 
that in the perfect tricycle simplicity is what we 
must aim at; and it seems to me that this point is 
more nearly obtained in the Direct-Action Royal 
National ” than in any other machine. 
A Fellow of the Geological Society. 


(20994.]—I caw quite agree with A Fellow of 
the Geological Society ” and Thos. Pearson, havin 
ridden a Coventry Royal National” nearly 
last season. But I fail to see the advantages of 
suspended ( Monarch) treadles. Anyone who 
has, unfortunately, been jerked out, or attempted 
to jump out, as every tricyclist must sometimes ex- 
perience, will never fail to remember the agony ” 
of the cross-bar against his ankle. 

On horseback, stirrups are bad enough, and a 
confessed danger; but to put one’s feet in stirrups 
on a tricycle can never be the idea of a careful man 
to say nothing of the fact that such a form o 
treadlin involves less direct action and loss of 
power. However, we all have our fancies, although 
some soon die; but I ict a future for ‘‘direct 
action,“ as in the Royal National.“ I much 
prefer ball bearings, and the lightest and simplest 
of everything. 56in. 


LEGAL REPLIES. 


[20995.]—Lanpiorp and TENaNT—NOTICE TO 
Qurr (59161).—An agreement to let a tenant stop 
‘Sas long as he pleases” is void for uncertainty. 
The tenant should have had a lease for a time 
certain, and as the tenant has actually stayed 34 


it’s vortex apparatus in air, may be produced | to the south to form a vorte tem ir of | years longer for the increased rent, I do not see 
pagel being mad È 989 01 cal mies im diametoreath Ni hat there isto Grevant the landlord from now 


in water, the projected water being o visible | cyclones of 240 nautical miles in diameter each. Now | whe 1 : ) 
by colouring matter, as the movement of the air is | suppose the assumed northerly deflection of the | giving him the usual notice to quit as a yearly 
tenant. In fact, the extra rent was paid because 


+ “Fluids,” p. 221. the tenant wanted to stay, and not on a considera» 


.. —— — —. — —— — 
© Proceedings of the Royal Institution, Vol. VIII., p. 972. Fluids, p. 220, 
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tion for the landlord leaving him there for an in- 
definite time. 

Ixcox-TAX— HE DOR (49210).—(1.) You ought 
not to have to pay income-tax upon your cottage ; 
but if you are bound to pay it as property tax, 
you should get the proper forms from the surveyor 
of taxes, and ask for its return on the ground that 
your total income is under £100, and so you are 
not chargeable. (2.) If this hedge were a boundary 
hedge, you would have a right to clip it yourself; 
but if it is not a boun edge, and is, in fact, 
upon someone else’s land, which is divided from 
your garden by a Ido not see that you have 
any control over it. Should the path be a high- 
way, the local authorities might interfere and get 
it cut. 


HovsEes—OvERFIOW OF WaTER (49243).—By 
allowing the water from his drains to overflow into 
your house, the landlord commits a trespass for 
which he can be made liable in 8, unless, of 
course, a right to allow water to fiow over your 
land has been acquired by him grant or pre- 
scription. The proper remedy is by an action for 
damages and an injunction, and you had 
consult a solicitor. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall, London. 


MEDICAL REPLIES. 


“t Fix upon that course of life which is best; habit will 
render it most delightful.” — PyrruAdonAs. 


i a Vrms (49200).—See a former 
reply. 

Da&INEING- WATER (49233).—It is difficult to get 
any well-defined data as to the effects of various 
kinds of drinking-water, this influence being so 
mixed up with other health factors. But waters 
passing through limestone strata come out saturated 
with carbonate of lime, and containing also more 
‘or less sulphate of lime. The distilled water which, 
in the form of rain, falls upon the Southdown chalk 
hills, and makes its way out into the Thames and 
other rivers, is calculated, I believe, to dissolve off so 
much chalk as to lower the height of the surface of 
these hills by about one foot percen At the Can- 
terbury waterworks this carbonate of lime is thrown 
out by the addition of caustic lime. Chalk is very in- 
soluble in pure water, but if the water ischarged with 
carbonic acid, then it is soluble to a considerable 
extent. By the Clark process lime is added to these 
chalk waters, and this taking the surplus carbonic 
acid to make chalk, falls down as an insoluble 

owder, while the chalk previously held in solution 
by the carbonic acid also falls for want of its sol- 
vent. Now, on boiling such water, the carbonic 
acid is also driven off , and the chalk left insoluble ; 
and this insoluble chalk it is which incrusts the 
tea-kettle, boiler, hot-water pipes, &c. The remedy 
is to have another system of hot-water ement 
(that known as Perkins’s), which, when properly 
arranged, answers perfectly, and never becom 
Obstructed by incrustation. This incrustation not 
oaly obstructs the bore of the pipe, but also, 
as a bad conductor, prevents the fire from heating 
the water soeasily. Gouty persons would certainly 
do better to drink such water after it has been 
brought to the boil, but not boiled long—else the 
water is again hardened, owing to the concentration 
of such soluble salts as are not precipitated by 
boiling. If the water also contains sulphate of lime 
—as Will be shown at once by adding to the boiled 
water solution of chloride of barium—such water is 
very bad, both for rheumatic and for gouty people. 
For such people a pure form of distilled water, 
made for drinking, and sold in bottles under the 
name of ‘' Salutaris water,” should be drunk. And 
considering that the mode of death in all adults 


past the meridian of life is rather gradual 
choking of the pores, and by earthy deposit in 
the tissues, I think that this Salutaris water 
should be much moro generally used than it 


is. Of course, people who ve been ac- 
customed to drink the sparkling saline water, 
which is derived from London churchyard wells, in 
which many generations of the h have been 
buried, feel very much like F. R. C. S.“ when 
offered a glass of warm water to drink at dinner 
instead of his usual absinthe or his sherry. So, 
again, those who have long drunk ch water 
will, at first, think ‘‘ Salutaris water” flat and 
insipid, though perfect flatness and insipidity are the 
true characteristics of pure water. This question of 
drinking-water is one of vast importance, especially 
to people who are past the merdan of life, or who 
have any gouty or rheumatic disthesis. But if 
“E. C.” will get down a few dozen of this water, 
and drink it at dinner, flavoured with a little fresh 
lemon-juice, he will very probably not feel his gout 
any more; if, in other respects, he will live as I 
have already advised. There is no dithculty in so 
arranging the kitchen boiler as to make the waste 
heat provide a constaut supply of fresh distilled 
water, 

Cuts, Wounpns, AND Brurrses (49250).—I regret 
that pressure of other work hus prevented me from 


writing on ‘this and other subjects. I will 
endeavour to fulfil my promises at an early date. 


Lrowe-Jur10g (49252).—If taken too largely, or 
for too long a time, one gets tired of it; or it may 
even become depressing. Taken from time to 
time, it is very wholesome; and where vegetables 
and fresh fruits are not freely accessible, it is a 
concentrated vegetable essence which is of great 
value in the diet. If the juice of a fresh lemon be 
squeezed into a tumbler, and filled up with warm 
water, or with ‘‘Salutaris water,“ previously warmed 
by standing the bottle in warm water, that will be 
found a most wholesome drink; and, for gouty or 


rheumatic persons, positively antagonistic to their 

diathesis. But refer also to my former letter on 

gout. James Edmunds, M.D., &o. 
Grafton-street, Bond-street. 


COFFEE AND TEA. 


[20997.]—Drs. Epxronps and ALLINSON seem to 
be unanimous in condemnation of the above as 
drinks. I glean three reasons why they are con- 
demned. I. Because coffee and tea are less good 
diluents than hot water. 2. Because caffein is a 
poison. 3. Because the tannic acid contained in 
either forms an insoluble compound with the 
gelatine of the meat. I shall treat these three 
reasons seriatim. 

1. It cannot be denied that warm water must 
be a better diluent; that is, able to dissolve more 
of acertain matter than when some of its diluent 

wer has been used in dissolving something else. 
ut this is, after all, only a matter of figures. How 

many grains of caffein, tannic acid, &c., are con- 
tained in half a pint of good coffee or tea? So 
few indeed that a cup of either will dissolve very 
great quantities of sugar, salts, or any other (in 
water) soluble matter. And I suppose that there 
is no difference between the solubility of matter, 
whether inside or outside the human system. 

2. Caffein is a poison. When and where was that 
roved? If taken in large quantities, perhaps ; 
ut then it is not taken in large quantities. 

there not a multitude of substances which can be 
taken, and are taken, with impunity in small 
doses, but which would cause serious disturbances 


if en in quantities. We do not know what 
becomes of the caffein when it has entered the 
system. But anyone familiar with organic 


chemistry will admit that the relation between 
caffein and uric acid is an intimate one, so intimate 
that I do not believe caffein can in any way be 
counted amongst the accumulative poisons—an 
assertion, I admit, I have never heard made. What 
is the difference between caffein and thein ? 

3. Coffee and tea contain tannic acid, which 
forms leather-like compounds with the soluble 
gelatine contained in meat. Quite true. But this 
is again a matter of flgures. If we consume as 
many ounces of meat as we consume 1 of 
tannic acid at the same meal, I opine there is a 
nice little margin left for the human system. And 
that would be pretty nearly reality. And as all 
this'is only a matter of simple calculation, I should 
like to know how many grains of caffein, tannic 
acid, essential oil, &c., there is contained re- 
spectively in a cup of good coffee or tea. When we 
get to know that exactly, we may be able to take 
precautions against the pernicious action of the 
tannic acid, at least. One nice little thin slice of 
meat might then be sacrificed on the altar of 
tannic acid, and becalm the apprehensions of the 
timorous slop-consumer. 

Would it not be better and more scientific if 
Drs. Edmunds and Allinson gave exact figures ? 
Reasons l and 3 are purely chemical, and could be 
treated scientifically. Now they stand as assertions 
which are the more objectionable, as they do not 
tell the whole truth, but only a part that might be 
used with bias and prejudice. 

Anglo-Dane. 


WHAT SHALL WE EAT AND 
DRINK P 

{20998.]—Dr. Attrnson, writing in your last 
issue, brings some heavy charges against medical 
men, towhich I have no doubt some of the eminent 
members of the „ who contribute to your 
columns will reply. 

There is one statement, however, of Dr. Allinson’s 
to which, perhaps, I may be allowed to draw your 
attention. Dr. Allison says: —“ At college, students 
are taught the supposed beneficial action of dru 
and of the knife; but they are not taught the 
action of food on the system.” 

Now, of course, I don’t know what particular 
college he had in his mind when he made those re- 
marks ; but as a senior student of one of our London 
hospitals, and as a demonstrator in the Physio- 
logical Laboratory of more than 18 months stand- 
ing, permit me to state that, as far as my experi- 
ence goes, that assertion of Dr. Allinson’s is 
absolutely incorrect. 

For the first two years of their curriculum, 
medical students are obliged to devote their atten- 
tion muinly to gaining a knowledge of anatomy 
and physiology, the text-book of the latter science 


used in the medical school with which I am con- 
pened being the admirable work by Dr. Michael 
oster. 

No one nowadays can hope to be able to pass any 
of the London examinations in physiology unless 
he be well grounded in nutrition. e very ques- 
tion which Dr. Allinson propounds—namely, as to 
the quantity of food required daily—in order to 
“ stump ’’ his professional brethren, is one that is 
continually asked at cxaminations, and one that 
almost any first year’s man who had read any 
a haar te all would be able to answer. 

. Allinson certainly shows a remarkable want 
of knowledge ag to the state of teaching in our 
medical schools, and his ignorance appears the more 
astounding, occurring, as it does, in one who, 
according to his own showing, is so far in advanca 
of the rest of his profession as to be able to teach 
them the rudiments of knowledge of man,” and to 
dub them “ pseudo-doctors.”” ere is, however, 
one remark in Dr. Allinson's letter that may serve 
asa key to the remafnder of the contents. He 
says that vegetarians taught him more of the science 
of life than did all his professors. 

This may have been due to the fact that he did 
not learn as much as his professors could teach 
him, or else that they did not teach him as much as 
they should have done. Following Dr. Allinson’s 
own method of drawing conclusions, ‘‘ first state- 
ment is most likely.’’ 

Had he followed more carefully the teaching of 
Foster or Pavy, instead of physiologists of the 
. type, ho would have saved himself 

m making rash assertions, such as saying with 
confidence he would never be ill, and also from pro- 
pagating absurd theories about vege tarianism being 
the only true and physiologically correct diet for 
man. I inclose my card, and sign eters 

A London Medical Student. 

January 22nd. 


GRAVITY ESCAPEMENT. 


[20999.]—SEErNG a letter (20946, p. 433) on the 
rate of a double three-legged Denison gravity 
escapement, has induced me to give my idea that the 
double three legs is an unnecessary complication ; 
for, by placing the stops so as to form an angle of 
120° at the pallet arbor, and making each leg in its 
turn strike from stop tostop, all the advantages 
claimed by Sir E. Beckett can be obtained in a 
greater degree, with a single three a 

It would also be an advantage to have separate 
levers, resting on adjustable studs, for the stops, s0 
that the unlocking could begin at a point before 
zero, or lowest point of the pendulum's swing, 
equal to that at which it unlocks after zero ; thereb 
equalising the friction in the descent and ascent, 
enabling us to dispense with the fan fly. I may say 
that I have tried this latter arrangement with a 
two-legged gravity escapement, where the driving 
weight varied considerably more than with an 
turret clock, and with very satisfactory results. 


THE SLIDE-RULE. 


21000.) —Respecrina the ‘‘cubing rule 
referred to in the letters of Gamma Sigma” (see 
E. M., pages 410, 453, Nos. 928, 930, January 
5th and 19th), I shall be obliged if the gentleman 
carrying above siguature will kindly furnish an 
example showing the application of above instru- 
ment, to find the contents of a parallelopipedo 
whose end dimensions are, say, 174in. by l3in., an 
length, 3ft. 8)in., so as to leave the whole of the 
operations and results open for inspection at last. 

And so far as concerns the spiral instrument, 
which to G. S.” appeared very clumsy in working, 
inasmuch as one arrangement of that kind gives 
results equivalent to what are obtainable from a 
50ft. straight slide-rule, or circular one 8ft. diameter 
of the ordinary arrangement, while combined with 


it are a circular instrument 12in. diameter, and a 


common logarithmic table to four places of deci 
then if the olumsiness which appeared to G. 8." 
arose from the great size of instrument which was 
necessarily caused in representing four places of 
figures, it may be asked, how much larger and 
clumsier would be that to represent six, which is 
stated to be what is wantod ? 

Buttershaw, Jan. 20. Thomas Dixon. 


THE BRAKE FAILURE AT SPALDING. 


[21001.]—Own Thursday, the 11th inst., a report 
was telegraphed to all parts of the country, and, 
of course published in the newspapers, to the effect 
that the Westinghouse brake failed at Spalding, in 
consequence of a pipe bursting, aud that a Great 
Eastern Company’s express train had run a quarter 
of a mile past the station. The following are the 
facts of the case :—The 9 a.m. train from Liverpool- 
street to Doncaster, was worked with a Westing- 
house brake from London to March, and it was in 
perfect order. After another engine had been 
attached the Westinghouse brake was not in use 
north of March, and the train was worked with the 
usual tender and van hand-brakes. On ap- 
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proaching Spalding, the fireman attempted to put 
on the tender hand-brake; but this he was unable 
to do, asa pin which connects the hand gear had 
fallen out, and was lost. The driver at once re- 
versed his cngine, and stopped 150 yards past the 
station. From these fucts it will be seen, that the 
cause was the fuilure of the tender hand-brake; 
that the Westinghouse brake was not in use, and did 
not fail, and that the distance which the train 
passed the platform was very iucorrectly given. 
The person who telegraphed the report of this 
l fuilure of the Westinghouse brake 
evidently did not understand its construction, or he 
would not try to account fora failure by stating 
that “a pipe burst.” Doubtless, he thought this 
would render the brake useless, whereas the fact is 
it would instantly apply it. The Westinghouse 
brake being automatic in action, is applied by a 
decrease of air pressure in the brake pipe; therefore, 
whether by the driver or guard operating his brake 
valve, the accidental separation of the train, the 
breaking or bursting of a pipe, or any other means 
by 00 tho seek is suddenly reduced, it will be 
instantly applied and remain ‘*on’’ until purposel 
pleased, 


Leicester. Clement E. Stretton. 


STANDARD WIRE-GAUGE. 


(21002 .]—Iw reference to the letter of your cor- 
respondent, ‘‘ Lestar”? (20940), I entirely agree 
with him as to doing away with the old numbers 
altogether, and would suggest that whatever sys- 
tem is adopted, the sectioual areas of the various 
sizes should havea geometrical ratio compared with 
each other; and this, of course, would give the 
diameters a corresponding relationship. Suppose 
the ratio to be *4/2, or as l : 12599, with the centi- 
metre as the unit of area, then— 


Size. | Diam. | Area Size. 
i restir | 8 
2 | 1005 | 0-793 9 
3 0.895 0029 || 10 
4 | 0-797 05 11 
5 | 0-710 0.3% 12 
6 | 0633 0314 13 
7 | oost | 0-25 | Le. 


The advantage of taking a ErP is that 
area x specitic gravity equal weight per unit of 
length—viz., 1 C.M. gi: RS 

Comparing any wire with any other that is either 
3, 6, 9, or 12 sizes smaller, their sectional areas will 
vary 4, 1, 4, aud yy respectively; aud conversely, by 
comparing with sizes that are lirger, in the same 
order, they will be 2, 4, 8, aud 16 times greater, 
their weight pi equal lengths bearing tho same 
proportion. The electrical resistance will vary in- 
versely to the weight. By comparing the diameter 
of any wire with 6, 12, or 18 sizes smaller, or 
larger, they will vary }, 4. 4, and 2, 4, 8 times, ro- 
spectively. I think the adoption of a ratio which 
is a root of 2 will considerably facilitate calcula- 
tions, and effect a great saving of time. 

James B. Spurge. 

The Avenue, Erith, Kent, Jun. 186. 


CUTTING Py eee A WET IRON 
C. 


[21003.]—TnE operation described by the corre- 
spondent of the fmertcun Machinist—viz., that of 
cutting steel bars by means of a soft iron disc—is, to 
my knowledge, at least 40 years old, and I daresay 
many of your readers of my age (63) will remember 
seeing it in operation from 1836-1844 at the Royal 
Adelaide Gallery, where it was exhibited cutting an 
18in. coach-smiths’ ‘‘rubber’’—not smaller 
through in about 45 seconds dry. The disc spindle 
ran inside the projecting rim of two anti-friction 
wheels, and revolved at about 3,0U0 rev. per min. 
It was driven by a small engine by the elder 
Perkins, the founder of the present tirm of boiler 

ineers. The cylinder of this engine was only 
24in. diam. by 12in. stroke and ran at 40 to 50 rev. 
per min. The steam was supplied by one of 
erkins’s coil generators, and was, generally, while 
running the engine alone, worked up to 500lb. At 
this 1 the little engine developed 6 h. p., but 
of this the disc absorbed quite half. The same 
boiler was used for working the steam- 
erkins’s) where the steam-pressure was raised to 
,000lb. per sq. in., and sometimes higher. As I 
wasat that time acquainted with Professor Faraday 
who was scientific lecturer at the Adelaide, and 
often accompanied him there, I had the above data 
from him. It was with this boiler or generator I 


soft metal at high velocities. The American appli- 
cation of it to useful purposes is the first I have 
heard of. Mechanicus. 


REPLIES TO QUERIES. 


— — 
% In their answers, Correspondents are respect- 
Sully requested to mention, in cach instance, the title 
and number of the query asked. 


48559.]—Dynamo (U. Q.) -The querist will do 
well to read the Cantor lectures on * Dynamos,” 
which are being published in ours,“ and in the 
Journal of the Society of Arta. The reason of 
machine heating is an electrical, not a mechanical, 
defect—resistance of armature too high, or of 
external circuit too low. Oil being an insulator 
is hardly a good thing to put on the commutator. 
The position for the brushes is at the extremities of 
the diameter of commutation, as is very fully ex- 
plained in tho lectures above referred to.— Kappa. 


48582.|—Granule Cells (U.Q.)—Mr. Dale 
informs me that his cells have a constant E.M.F. 
of 1:72 volt. I should imagine that their low in- 
ternal resistance would render them quite as suit- 
able as Bunsen for electric light, not to meution 
the advantage of having no fumes.—Kappa. 


(418752.]—Adulteration of Tea.—I would sup- 
lement the remarks on this subject by stating that 
believe there are such things made as tea-mills. 

Who are they used by, and for what purpose if not 
for adulteration ? aves of the hawthorn, the 
common sloe, and bass, such as used in the manu- 
facture of brooms, have been suggested as playing 
important parts in a cup of tea.“ -A. FRANCOIS. 


(48774.] —Watch Repairing (U.Q.)— Querist 
can learn what he requires by perusing the last Vol. 
of this paper, and Britten's Handbook,“ adver- 
tised in E.M.” but lately, price 58.—C. M. R. 


[418790.]—Watchwork (U.Q.)—‘* Dial” seems 
to me to answer the first part of his query himself, 
if I understand it aright. Remedy: either new 
pivots or new holes. If you want to fit cylinder- 

ivots, it requires special tools; but much can be 
fani by perusing back numbers, especially the last 
Vol.—C. M. R. 


[48814.] — Grinding Glasses. — For ee 
spectacles any moderately fine-grained stone wi 
do. Bilston grits are rather scarce, If your stone 
is too coarse, it will fleck the edges. For polishing 
the edges you require a very fine stone, pro- 
nounced ‘‘Crag Leo,” for use after the ordinary 
indstone, and which will leave your glass per- 
ectly smooth, but dull. A polishing bulb of withy, 
upon which you may use either finely-powdered 
pumice or rottenstone is all that is required. It is 
well to have a vessel containing water handy, into 
which you may dip the glass and your fingers, so 
that any particle of dirt or pumice-stone ering 
thereunto may be removed, or you will find the 
surface of the glass scratched when polished. You 
will not be able to purchase pumice-stone in powder 


fine enough, and in the absence of a mill can crush |. 


n an iron plate with an ordinary flat iron.— 
RANCOIS. 


[48817.] — Restoring Silk and Woollen 
Goods.—It is rather strange that simple pressure 
should bleach a black colour. If a logwood black, 
perhaps sponging with very weak ammonia water 
will restore shade,—AsSAYER, Trinidad, Colo. 


48829.]—Lathe-Bed.—I saw the remarks of 
„W. J., Patternmaker,“ but thinking it only a 
matter of opinion, I did not think it nece to 
write. But in answer to W. H. Scriven (48689), I 
may say that he interprets my description correctly 
as regards part B, Fig. 1, 365. shows the 
bed of sand; A, represents the top box; after re- 
moving which the sand in the middle is removed in 
the usual manner—viz., by having a slip of wood 
(iron plate if the casting is large or many castin 
wanted) the length of the bed, placed under the 
sand to be lifted ; two or more hand or lifting-irons 
screw into this slip. While the inside of the 
pattern is being rammed these irons are loft in and 
come level with the top parting. When the opera- 
tion is done they ure unscrewed; a piece of paper 
placed over the holes to keep the sand out, and 
then the top box rammed.—E. P., Liverpool. 


Ae eee Plugs.—I hope my remarks 
will lead to serious consequences,” as your corre- 
spondent says, provided those consequences are 
nothing moro serious than a careful inquiry into 
the real merits of fusible plugs as made and applied. 
Possibly it is because I have penetrated the sub- 
ject’ that I spoke of them as a ‘delusion and a 
suare,” and I fail to see that B. W.” has dono 
anything to remove that impression: on the 
contrary, he supports it. I cannot with him, 
however, that a water ‘‘entirely unfit for boiler 
pu oses, can be rendered so by the use of any 
usible plug yet invented. I need not occupy space, 
though, for in the adjoining column on p. 457, 


it u 
A. 


83| at page 458, thinks 


“ Boswell ” puts the matter on a proper footing. ` 
„B. W.,“ however, says that large openings are 
necessary, so that the incrustation offers no me 
ment to the steam. I, on the contrary, would say 
that the plug should be placed in such a position 
that it could not be covered with scale. Boilers 
that are properly looked. after and fitted with low 
water safety-valves do not require fusible plugs, 
but in locomotives, where they are really useful, it 
is the practice to change them about every month 
a little fact which says a good deal. Probably the 
alloys undergo some change through the pro- 
longed heat, for, as is well known, alloys melt at 
temperatures below the mean of the melting-points 
of their components—why has never been satise 
fuctorily explained.—T. P. 


{48906.]—Horsehair Pillows.— Cannot be 
done; horsehair is sure to go lumpy unless well 
shook up, especially if it has room to move about. 
Horsehair cushious are always stuffed tight for that 
reuson.—R. J. M. 


[48911.]J—Self- Registering Thermometer.— 
I have made the liquor in my self-registering ther- 
mometer join again by altervate heating aud cool- 
ing before a fire; but cold, such as we sometimes 
get here (Colorado), it again, The instrument 
has recorded all right for three years, but spoilt 
this winter. I fancy the liquor (spirit?) is yellower 
in colour than it used to be.—AssA TER, Trinidad, 
Colo. 


[18914.]—Tea and Coffee after Meals.— Tho 
reply on p. 458 looks very absurd after Dr. 
Blade has given a definite answer to the ques- 
tion; but it shows how ready some people are to 
scatter ‘‘information’’ broadcast without takin 
the trouble to learn if it is correct. Theine au 
caffeine do not contain tannin, and the latter is 
used to convert hides into leather, not to harden 
leather. Dr. Allinson was more cautious in his tirst 
letter (p. 385) than on p. 455. Then he wrote, 
»The tannin of the tea is said to form leather with 
the gelatin of the meat; now he speaks much too 
positively, and offers not a particle of proof for the 
statement that, In fact, meat is changed into 


leather.“ Perhaps Mr. Allen can tell us whether 
any experiments have been made on this point, for 
I submit that decoction of oak-bark with skins is 


not quite analogous toa nice juicy steak and a cup 
of tea. Will Dr. Allinson try the experiment, or 
preferably, Mr. Allen, of endeavouring to convert. 
apiece of hide into leather with oak-bark, ac- 
companied by gastric juice and the other 
accompaniments or equivalents of the cup of tea 
and the meat; or, reversing the process, will ono 
of these gentlemen try how far steak digests in an 
artificial gastric juice, plus a cup of tea? The 
results would be science, and would be more con- 
6 than mere sweeping assertions.- Nux. 
OR. 


[48915.]—Jack-in-the-Box Gearing.— Will 

querist say where he saw the term? There 1s, or 
wis, the Jack-frame, or jack-in-the-box, used in 
the cotton manufacture for giving a twist to the 
drawn sliver, winding on a bobbin as it was received 
in the roving can. Has that anything to do with 
it ?—T. P. 
[48935.]—Fan for Smith’s Hearth.—This 
query is a bit of a puzzlo; but if it is meant that 
the blades of the fan are only 6in. square and move 
in a chamber 9in. wide and 22in. in diameter, the 
remedy is obvious ; put longer and wider blades, so 
that ae nearly fill the space they have to move 
in.—S. M. 


[48968.]—Ordnance Survey.—lIf F. C. T.“ 
wants to join the civil division, he would only re- 
quire a recommendation from his last employer, 
aud make application to Captain Morgan, Ordnance 
Survey ce, Hereford, as that is the division 
office for Warwickshire, &c. If the R.E.’s, he 
would require to be some tradesman. The oppor- 
tunities and promotion is sure, if steady, and atten- 
tive to duties.—KNOWNOTHING, Birm. 


[48993.]—Yellow and Red Timber.—“‘W. J.“ 
I am wrong in saying that 
Dantsic or Memel fir is often spoken of as red pine, 
such is my experience when questioning workmen, 
but that they are not the same wood, I believe I 
made clear in answering the query on page 413, 
„W. J.“ will find, however, that the opinion is 
very common, and is expressed by good authorities, 
(e. g.) Rankine in his Civil Engineering“ says. Pine 
timber of the best sort is the produce of the red 
pine or Scottish fir (Pinus sylvestris) grown in 

ormandy, Sweden, Russia, and Poland; the best 
is exported from Riga, the next from Memel, and 
Dantsic.“ In ‘‘ Chambers’ Ency., art. Pine, he 
will also find the same wood spoken of as red deal or 
red pine; and R. Murray, C. E., expresses similar views 
in Shipbuilding, and Steam-ships,’’ page 150-51. 
Hurst, in his Architectural Handbook,“ also men- 
tions the inconvenience arising from this practice. 
From the above it would seem as if there was some 
doubt about the matter, and for myself Ialways decide 
by finding whether the wood in question is imported 
from America or Europe: if the former, it is pine, and 
in the latter case fir. il “ W. J.“ kindly explain 
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the difference between red pine timber and red pine 
deal, which he mentions at the end of his answer ? 
And if any of your readers can explain how this 
confusion has got about, many, no doubt besides 
myself would feel obliged.—SHIPWRIGHT. 


4e or Dyes for Wood. — If 
* Dandie Dinmont’? would apply to his deal an 
aqueous decoction of catechu ; afterwards, 
when dry, give it a coat of bichromate of potash 
dissolved in water, which will give a colour from 
the lightest brown to nearly black, according to the 
strength of the solutions, which will take a good 
deal of scrubbing (as he calls it) to erase, I am 
sure “D. D.” be satisfied as regards cost.— 
ABEEDEENSHIEE. 


49026.]—Geological Query.—The hypothesis 

referred to by H. T. W.” has now been before 
8 for some time. Mr. Lancaster, judgin 

rom his reply to query, has not seen an account o 
it. The position maintained by its author has not 
yet been seriously criticised, our knowledge of ter- 
restrial movements being still very limited. Ex- 
perience will show whether the hypothesis is tenable 
or not. Meanwhile, I believe geologists will be 
inclined to regard it as a very valuable contribution 
tothe most obscure department of geological re- 
search. Taken in conjunction with the causes pre- 
viously recognised, it helps us to understand how 
it is that some of our British lake and estuarine 
deposits, notably the Old Red Sandstoneand Wealden 
series, accumulated to such an immense thickness 
within comparatively limited areas.—I. E. GEORGE, 
Liverpool. 

[49044.] — Extracting Paraffin-Oil from 
Floor.—Yes. A strong hot solution of oxalic acid 
applied, and by the r-use of the scrubbing- 
sarah will remove all stain from your boards 
A. E. B. Stu. 

149050. — Pumps. To ENGINEMAN,” p. 459. 
We have a 7in. pump, 6in. pipe, length of suction 
about 50 yards, total dip about 7ft.; this pump is 
worked with the hauling ropes, which run the 
waggons and pump at the same time; length of 
delivery pipes 800 yards, with total rise of [00ft., 
revolutions about 40 per minute. We have an 8in. 

ump running with endless rope, about same 11755 
ength of suction about 40 yards, dip about lOft., 
length of delivery 400 yards, rise about 84ft. It is 
advisable to have a clack-valve as near the end of 
suction as possible.—BRAKESMAN. 


49060.]— Vice for Bench.—Will R. T. Lewis 


inform me where the vices may be seen in London, 
the prices, and weights of in., 34in., and 4in. 
jaws? Are they fitted with solid boxes —i. c., 


the thread turned out of the solid, and not formed 
by brazing in a strip ?—MECHANIC. 

[49070.]|— Brush- Dynamo. — Use No. 18 on 
armature, No. 10 or 12 on F.M. Get pure copper 
wire, cotton-covered. Well insulate wire on arma- 
ture with silk-mbbon. Cotton or paper will do for 
F.M. If the cores of field- ets are large, use 
ra 10. Quantity a matter of experiment.— 

.J. 8s. 


[49077.]—Pyrometers.—It will be a difficult 
thing to make a pyrometer to work through 1,00v°, 
as you seem to wish to do. I can give you instruc- 
tions how to make a good one, to work from 400° 
to 1,000° F. Tf this will answer your purpose, let 
me know in another query, and I will help you.— 
W. J. LANCASTER. 


1 —Spontaneous Combustion of Oils. 
—It is a difficult thing to answer this question, but 
we migas place in the order of their spontaneity— 
lst, light mineral oils (the benzol and the benzine 
8 ; 2nd, essential oils (including the t ntine 
series) ; 3rd, heavy mineral oils; 4th, oils ; 
Sth, fixed (as a rule) seed oils. I think “ J. F. S.” 
will find that the spontaneity of the different oils 
of each class varies in ratio to their specific gra- 
vities.—A. E. B. SMITH. 


[49086.]—Collimators.—A long collimator is 
better than a short one, where space is not much 
object. The longer the collimator, the better can 
you adjust the slit for fine lines. A short collimator 
must have the edges of the slit as nearly perfection 
as possible, and they must be able to approach each 
other with an accuracy not at all nece in a 
long collimator. For star spectroscopy, though, the 
longer the slit is away from focus of o.g. the less 
light does it receive, so that a long collimator 
would not be so good as a moderately short one for 
a star spectroscope.— W. J. LANCASTER. 


(49089.]—Pronunociation of Hebrew.—The 
Eton Hebrew grammar gives the sound as a; 
Wolf's grammar as aw in call. Parkhurst and 


others omit the points, and give Aleph as in call, 
war. The true pronunciation of Hebrew is sup- 
posed to be lost —like the other ancient languages— 
and the points are a recent invention.—Sos. 


{49089.] — Pronunciation of Hebrew. — 
There is no “' standard ” pronunciation of 
Hebrew; scarcely any two books agree. Sume 
Hebraists recommend the language being learnt 
„without the points, a short a or e being added 
between the consonants. This, of course, affects 
the pronunciation. Bleek (introduction to Old 
Testament) says the Synagogue rolls are still written 
without points.—Gu«k. 


[49092.]—Constant Battery.—Will “ Sigma” 
accept my thanks for his reply to my query, and 
allow me to trespass once more upon his good- 
nature with a revised question? I want a con- 
tinuous current through a closed circuit ee 
resistance of from four to five ohms. The E.M.F. 
of the Daniell cell would be ample for my p A 
and what I want to know is for how many days, 
wceks, or months would such a cell give out a cur- 
rent practically unvarying, and after what period of 
time would the current fall to, say, one-third of its 
originalamount? If these data are still insufficient, 

ill „Si ” kindly state how long will a 
Danioll—or, if Sigma ” considers it superior, any 
other form of cell—supply a continuous current if 
the poles be connected by a short thick conductor 
the external resistance being practically nil? 1 
know that I could solve the question by experi- 
ment, but thinking that his experience in electrical 
matters would enable Sigma to answer the 
question offhand, I addressed it to him.—LI- 


GURIAN. 

[49094.]—Bell Telephones.—I should say, Cer- 
tainly not. Why don’t you write to the present 
5 and ask them the question as to ex- 
change and then you would have the only answer 

ou can get. You cannot alter them and number 
thar yourself. The 1 alone will number 
their productions.— W. J. CASTER. 

[49100.]—Varicocele.—Having been radically 
cured by undergoing three different kinds of opera- 
tions, allow me to say some are very simple, others 
very heroic. The suffering can be mitigated by 


wearing a suspender, resting in the horizoutal 


position, and avoiding much standing, which is 
worse than moving about. A bidet is valuable 
for cold local bathing. A radical cure cannot be 
effected without obliterating the veins—mine were, 
on roby nae: Vide Coulson on ‘ Varicocele.’’— 


Cz T. 

toe — Artificial Foot.—In reply to 
“Timber Toes,” a friend had his foot amputated 
at the ankle, and was told by a dealer in artificial 
limbs it was taken off at the wrong pero; and could 
not be fitted. I made him one which he has worn 
for ten years. I mistake—he has had two in that 
time; he walks well without stick, and I have seen 
him lift heavy weights into railway-waggons. He 
takes part of the bearing on end of stump, leg, and 
under the knee a leather socket fits the leg, and 
laces up behind, and buckles round below the knee- 
joint, and pushes this into another leather socket 
with steel strips up each side, riveted on, with a 
joint at the ankle, and another at the root of tho 
toes. The foot is made of willow, same as cricket 
bats, exactly the same size as the other. He can 
buy shoes at any shop, and walk off. Last year I 
made him a tricycle; he went on a tour for five 
days, riding every day, and can mount hills that 


till many bicyclists would not attempt. If Editor will 


find space, I will give more particulars and help 
the querist to make his own, which he can do if a 
mechanic,—Ex. 


149108.]— The Voss Induction Machine.— 
The hole in your stationary-plate can be best cut 
in the following way :—Have a small disc of wood 
(ordinary picture-backing will do well), and with 
it, of course made to size, cut with the diamond a 
circle. Tap it carefully all round till the cut has 
gone through. Puta pointed tool (say a graver) 
point upwards, in the vice. Hold your plate so 
that the middle of the disc of glass you wish to 
remove rests on the point. With a small hammer 
(I use a watchmaker’s hammer) hit gently just 
above the point. You will make a hele, and by 
moving the glass and by careful manipulation, you 
can easily remove the wanted. me experi- 
ence is necessary, but the actual work can be easily 
accomplished in ten minutes. The Leyden jars ma 
be of any sizo you like: with large ones you wi 
have more dense but fewer discharges than with 
small ones ; 4 or bin. of tinfoil for each surface is 
sufficient. The great point is long insulation, and 
for this purpose long jars coated only up a small 
way from the bottom are best. The holders for 
the brushes that feed the armatures may be fas- 
tened on the stationary pa any convenient way 
—the only points are that when they touch the 
buttons there must be electric connection through- 
out ; else the machine will not be self-starting. I 
have bored holes in some plates and secured the 
small wire arm with small wooden or vulcanite 
nuts, and I have also secured them by a clipping 
arrangement, made of wire, to fasten on the edge 


of the plate. To the other parts of the q 
Not material is sufficient answer.—A. R. 
MorISOx. 


TFCCC = o e iron will 
e excellent gasometers, and will last a lifetime. 
If you make the inner one 2ft. square, and to lift 
2ft. out of the outer one, it will hold 6ft. of gas; 
have side strips and pulleys with counterpoises. 
Gasometers may be either makeshifts, or may, with 
the same trouble, be made to do their work well.— 
W. J. LANCASTER. 


[£9117.]—Thermometer.— You do not say 
whether the liquid is mercury or spirit ; if mercury, 
then by shaking the thermometer, bulb side down, 
the mercury join; but take care to keep index 
well up the tube. If spirits, a similar shaking will 
rejoin the broken column, and when putting out 
the thermometer, let the top of thermometer be 
lifted some làin. to 2in. above bulb; the column 
will never break then.—W. J. LANCASTER. 


[49118.]—Brick Bridges for Boiler.—The 
best proportion for these is that obtained by direct 
experiment. If there is no iron bridge-plate, and 
the back fire-bars rest on a cross bearer-bar, you 
should have a wall 14in. through, but with an iron 
bridge-plate Qin. is sufficient. But the distance 
from top of bridge wall to crown of furnace depends 
somewhat on the draught, and also on one or two 
other considerations; but for a beginning, allow 
10in. between crown of furnace to top of bridge. 
You can easily find for yourself the best proportion 
afterwards.—. R OMNIA VINCIT. 


[49120.—Violin Bow.—Can, I believe, be 
cleaned by mog mi a cinder from the fire (cold 
of course). A better way is to pass it up and down 
between the fingers, using to remove the 
rosin. Afterwards use soap and water in the 
same manner and allow to dry. Use a little care. 
—A. FRANCOIS. 


[49120.]—To Clean Violin Bows.—Take a 
small piece of flannel, wet it (cold process), well 
rub it with best yellow soap, double it, holding the 
hair gently between the finger and thumb, rub 
gently till clean, using plenty of soap ; rinse flannel, 
wipe off, then wipe dry with a piece of calico or 
linen; in an hour afterwards it will be ready for 
the rosin. I formerly used a solution of borax- 
and-water, but prefer the soap process. —MELIORA. 


(49122.]—Dog-cart Axle.— NO Name” can 
test the truth of his dog-cartaxle for the dip“ of the 
arms, thus: Have your dog-cart on a level floor, 
with the shafts as high as the horse carries them, 

in both whecls to find if truly ‘‘ boxed-on.’ 

tand the wheels so that an under spoke of each 
shall be upright from the floor. These spokes must 
be what are termed “ front-set’’ spokes, that is 
they are framed into the nave gin. forward of the 
next spoke, which is termed a ‘‘ back-set’’ spoke. 
If the dip“ of the arms be correct, these spokes 
will be vertical, viewed from the back or front edge 
of the wheel, as shown by diagram, Fig. 1. This 


is proved in the following manner: Measure line 
A between the spokes, aud line B between the 
oka : they should be alike. To prove that the 
ip of both arms is correct, the diagonal lines C 
and D must exactly correspond. The next test of a 
possible dofect in the axle arms is termed measuri 
the ‘‘ gather” of the arms. This term is deriv 
from the old practice of pitching the axle-arms 
slightly forward, so that the wheels should 
not run off the arms if the nuts a 


linch-pins pavo way. The term i 

but practica a patent axle should have 
no gather, but be quite straight. The 
only way to test this is by a coach er’s tool 


called an ‘‘axle-gaugo’’; to use this, axle and 
wheels are mostly removed from the carriage. 
Fig. 2 shows axle with wheels fixed truly; the 
lines F and G, measured between the wheels at the 
height of the axle, should be alike; the diagonal 
lines, H and I, measured at the same places, should 
also be alike. The foregoing measures may prove 
the wheels to be truly boxed on to the arms of the 
axle, and the arms in a straight line, and with the 
proper dip.“ Another point to consider ‘ts 
whether the axle is fixed truly in the carriage; this 
is easily proved by holding a line against 


o face — 


Jan. 26, 1883. 


of the wheel at the height of the axles, parallel with 
the floor, ing to the length of the shafts at the 
“tug stope,” as shown by the lines J and K. Two 
plummet-strings have to be dropped from the 
‘tug stops, E E; the distance between the 
plummet-strings and the lines J and K should be 
alike. If any of these measures are dissimilar, i 
provos that either the axle arms are wrongly N 
e axle wrongly fixed to the carriage, and 
can only be rectified by a coachmaker with suitable 
ppp anca. A cranked-axle especially is dificult 
to have to alter if wrongly dipped or set.“ 


it 
or 
ey 
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Why have such an axle? I use a dog-cart, with 
a straight axle, 4ft. 8in. high wheels, and yet have 
a doorway behind for entrance to two cross seats 
for hind-seat riders ; the bottom of this part of the 
dog-cart body is only 20in. from the ground; the 
is in front of this part of the well of the 
body. I alter the balance of the body for the hills 
6in., by a hand lever, and for two or more riders 
13in., by sions front seat backwards or forwards ; 
both back and front seats have hoods on steel 
frames, which fold up under the front crose-seat 
out of sight. Iam 20 miles west of London, and 
shall be pleased to show it to anyone interested in 
dog-carts and their improvements.—J. C. Kina. 


[49123.|—Electricity in Horse-Training.— 
The easiest method of finding the effect of a shock 
from an induction coil to a horse is to try it in your 
own mouth. Hold one of the handles coupled to 
a coilin your mouth, the other in your hand, and 

t some one to turn on the coil. e method for 

orses originated by M. Defoy, and was used, I 
believe, in a number of cases by the Paris General 
Omnibus Company, and also has been used to 
quiet restive horses when being shod; but I hope 
it will never become at all a common practice. Try 
kindness first.—W. J. LANCASTER. 


(49126.] — Huyghenian Eyepieces.—I am |P 


lad you have said that you sent to a London 
dealer: I should have been sorry if you had 
been treated so badly by any optician. You can, 
with the lenses you have, e up a Rameden 
oe or you can buy two other lenses, gin. 
and 3in. focus, and make up two Huyghenian eye- 
pieces. To obtain the power you require, though, 
you must get two new lenses, jin. and fin. planos, 
and mount these, flat surfaces next to eye-hole, 
barely jin. apart. You should, of course, use your 
dest efforts to mount them true; the jin. lens will 
be the most difficult for you to mount, and in 
mounting it let the plane surface rest against a flat 
bearing, having the hole in to look through. You 
will mount true in this way ; but if you attempt to 
mount it round side down, you will be sure to fail 
in getting it true. Puta diaphragm in the focus 
of eye-lens, and same diameter as eye-lens.—W. 
J. LANCASTER. 


149127.I— Twist Drills.—The proper shape for 
an inside single screw tool is as per sketch. In 
use, keep the cutting- go just a little above the 
REE 1 ba d, set lower rag bis line, the 

is ap ig, and, consequently, to damage its 
sharp cutting-edge. bear in mind that you 
must give to the front or end cutting-edge a little 
more rake than what is due to the pitch of screw 
and this varies with the diameter, else the tool will 
either not cut, or it will bind. An excellent form 
for internal screw-cutting, I make as follows: (see 
sketch, Figs. 4 and 5). A piece of square steel, from 
din. for a 3in. lathe, to jin. for a Sin. or 6in., of 
suitable length, is drilled up at one end with from 
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in. to ŝin. hole, according to size of steel, and at 
m jin. to fin. from same end. Two same - sized 
holes are right through centre of bar, and at 


The other holes are then 
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tapped witha very fine and shallow thread. The 
cutting-tool is made round steel and is also 
screwed to fit holes easy. A separate shape may be 
filed on each end of cutter, and when fitted to 
shape, the top or table of tool is formed by filin 
down to centre of rod; it is then hardened an 
5 throughout, and as little of the steel 

project beyond the tool- holder, there is little 
fear of the cutter b ing. This form admits of 
canting the tool when cutting quick pitches. I have 
used thi 9 for the last 30 years, and find 
them do their work well. The square bar may be 
octagonal for about two-thirds its length; this 
allows the cutter to be set in still closer. I also use 
the threaded cutters and holders for front and side 
slide-rest tools. —MzoHAXICUS 


[49130.;—To “F. W.” or Alfojoe.’”—Possi- 
bly “ Scotus” may find that the follower which 
contains hole for escape wheel pivot has been forced 
partly or wholly out of what is called the counter- 
potance, which he will find just above the contrate- 
ee if he holds Ten 3 14 fod is not 
out, by it in until escape-whee ve 
little 1 Rerahake he may find the watch go agai 
Probably, however, he will find that the escape- 
wheel are injured ; to correct this, the watch 
must be taken to pieces, the escape-wheel placed in 
turns, and whilst revolving with bow, just touch 
tips of teeth until he has touched all, with a piece 
of bluestone ; just touch every tooth, but no more. 
Next, with a suitable file, cut away superfluous 
metal from back of teeth; but be careful not to 
touch the tips. Now put verge and escape- wheel in 
lace, when he will probably find that escape- wheel 


wants to be closer to verge. To do this, remove 


in 
-cock 
with the watch wound, unless you first insert a 
bristle or something similar, to prevent it running 
down.—C. M. R. 

49132.]—Silver.—Owing either to a lapsus 
calami, or else a printer's error, in my answer to 
query 49132, the third word in the third line was 
rendered “that? and should have been printed 
“heat” ; thus altering the character of the answer. 
—E. G. T., Plymouth. 


[49134.]—Northoott’s Irregular Turning.— 
Wil Harry Grosvenor give the offered description 
of his ent of Northcott’s irregular turn- 
ing? asno doubt it will be interesting to many 
pass of ours, as well as yours truly 

OTO. 


(49139.]—Giazed Tiles.—Cut the glazed face 
with a diamond, the rough back with a file, and 
lightly tap along the furrow with a cold chisel. For 
fixing them where they have to stand heat, use 
Keen’s cement.— HaMMER. 


[49146.]—Lime-Light Apparatus.—Presum- 
ing that the apparatus alluded to by ‘‘ Lantern ” is 
Chadwiok’s ‘‘oxygen generator, I may tell him 
that it is most convenient and perfectly safe. It 


for little money. 
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consists of a small retort, heated by a Bunsen 
burner or spirit-lamp, from which, when in use, an 
indiarubber tube leads down to a small gasholder, 
capable of holding about two cubic feet. The gas 
is made, as required during an exhibition, from 
cakes of chlorate of potash and manganese, which 
can either be made or purchased. These cakes 
are most convenient to handle, perfectly hard, and 
eleanly, and when used are lifted from the retort 
whole, beng merely somewhat distended. Each 
cake gives about one and a half or two cubic feet of 
gas. The whole apparatus packs up in a small 
compass, and the displacement chamber of the g- 
holder forms a very convenient packing-case for a 
lantern or slides. I have used the apparatus with 
both ‘‘mixed-gas’’ and ‘‘blow-through’’ jets 
with perfect safety.— W. A. BEZANT. 


Dg nae ag B. and S. C. Engines —137 Dijon, 
1 vavarre, 506 Rouen, 140 Toulouse, 142 Toulon, 
39 Denmark, 56 Shoreditch, 162 Penge, 94 and 158 
no names.—DUBLIN. 


(49157.]—Roller Skates.—Roller skati g is not 
now 80 popular as it once was, and it is probable that 
second-hand Plimpton skates might be purchased 
ese skates are, undoubtedly, the 
best, and are really the only ones which have 
been received by the public with approval. The 
reason is made clear by the following extract from 
the ‘‘ Patent Specification,” No, 2190, 25th August, 
1865. This invention relates to an improvement 
in attaching the rollers or runners to stock or 
foot-stand of the skate, whereby the rollers or 
runners are made to turn or cant by the rocking pf 
the stock or foot-stand, so as to assume radii of a 
circle, and facilitate the turning of the skate on 

ters performing 
taxing | 
unduly the muscles of the foot or ankles.” The 


ments, and 
sum of money.—R. B. HANSELL. 


49162.] — Horehound Beer. — The reason 
«J. S.’s” horehound beer vami 2 00 x on gtr 
of the yeast not peta | roperly wor out hefore 
bottling. Horehoun beer can e with or 
without yeast, and can be made to keep for 12 
months or more. ‘‘J. S.” cannot use malt in his 
horehound beer without paying a license. By nsing 
malt, he would have, instead of a non-intoxicating 
beverage, neither more or less than what is usually 
termed ale. I may just mention, for J. S.’s ” 
guidance, that he is not allowed by law to have 
more than 3 per cent. of proof spint in his Hore- 
hound beer; and if he uses too much sugar when 
it undergoes the of fermentation, it will 
produce too much spirit (IIb. sugar to the gallon 
produces about 11 per cent.), and he will conse- 
quently be liable to pay a license and duty same as 
brewers. In the past the law has been a letter 
asregards what are usually termed non-intoxicating 
beverages; but the Inland Revenue officers are now 
turning their attention to the subject—I presume to 
raise revenue on account of the falling off in the 
receipts from the liquor traffic. If .J. S.“ requires 
any further information, if he will advertise his 
address, I will communicate with him on the subject. 
—MANUFACTURER. 


49163.]—Transmission of Power of Eleo- 
tricity.—Two dynamos about £100 each; a 10 h.p. 
steam-engine and boiler, say £100.—A. J. Ss. 


[49163.]—T.: mission of Power of Elec- 
tricity.—You can obtain an estimate from any of 
the companies who supply dynamos. The first cost 
for 6-horse on the field at 600 yards away from 
driving d o would be about £350, including 
cable. The cost of working will bo but little more 
than the cost of a 10 to 12 engine to drive dynamo 
—that is, if reasonable care be taken of dynamo 
and motor.—W. J. LANCASTER. 


1 Work. — The finest examples 
of this charming art hail from Russia. The French 
have produced very creditable specimens. Little of 
it is allom ted in England. It is somewhat similar 
to enamel work, but is applied solely to articles 
of silver. The design required is drawn upon the 
article, and the ground is cutaway moron i deep 
by an engraver. The hollows are then filled up 
with niel, the preparation of which I call from 
‘*8pon's Workshop Receipts.” ‘‘ Heat a certain 
proportion of sulphur in a deep crucible; heat a 
certain quantity of silver, copper, and lead in another 
crucible, and when melted pour into the fused 
sulphur, which transforms these metals into sul- 
hides ; then add a little sal-ammoniac. Remove 
rom the crucible and pulverise for use. First 
crucible, flowers of sulphur, 270z.; sal-ammoniac, 
2102. Second crucible, which after fusion is poured 
into the first, silver, 4oz.; copper, l}oz. ; lead, 2łoz. 
After reducing the niel to a powder, mix with a 
small portion of a solution of sal-ammoniac. Having 
filled up the groundwork of the design the article 
has to be heated in a muffle until the composition 
solders to the metal ; uncover the pattern by a level 
polish, when the silver will appear as on a black 
ground.” I do not say that would come out 


484 


well in practice, but it gives an idea of the process. 
A. FRANCOIS. 


[49174.]|—Sluggish Liver.— 1883“ well de- 
scribes the misery of this affliction. For the first 
thirty to forty years of life I suffered as he 
has done, with occasional congestion attacks and 
dreadful spasms—the latter probably occasioned b 
the passage of gall-stones. A physician advise 
me to take a large wineglassful of Pullua water,“ 
tempered by a little warm water, each morning on 
risiug. This had a most beneficial effect, but was 
rather reducing after two or three months’ use; but 
I believe it saved my life. Abstain from butter and 
pastry in every form; perhaps also from eggs and 
cheese. The only fatty matter which appears to 
agree with a sluggish liver is bacon, judging from 
my own experience.— HAMMER. 


(49175.]—Typhoid Fever.—Typhoid fever has 
for its great pathological injury, ulceration of cer- 
tain glandular portions of the inner wall of the 
intestine. These ulcers heal on recovery, but leave 
more or less irritability of the mucous membrane, 
often persisting through life; therefore the patient 
is more liable to diarrhœa, dysentery, and other 
results of a sensitive intestine—not necessarily to 
another attack of typhoid. The diet should be 
attended to for a year or more after recovery. 
Highly-spiced, strongly-salted, or flavoured articles 
should be avoided ; lohol, if required, taken in a 
dilute form; chalybeates useful so long as consti- 

tion is avoided, aud the iron is diluted. Fever 
impoverishes the hæmoglobin of the blood, which 
iron restores.—GERARD, 


[49176.] — Dynamo-Machine.—I am afraid 
ou have the wire on field magnets wound wrong. 
course, you know that both of the upper ends of 
field magnets should be of one polarity, and both of 
the bottom ends the opposite. T taney you have the 
wire so wound as to give opposite polarity to the 
two upper ends, and vice-versi. You certainly 
bave something fatally wrong, and this is the only 
place I can attach any doubt to.— W. J. LAN- 
CASTER. 

{49176.] — Dynamo Machine.—I am now 
working on a machine of my own design, but pre- 
viously was thinking about making one after the 
style of Biirgin’s. The armature should have been 
longer (twice the diameter) 6/in. The fault is in 
the F.M. having fine wire—so having a high resist- 
ance. Use No. 10, 11, or 12 (see answer 49070). 
Have the cores of F.M. large, as the action is 
steadier. The brushes must be arranged so as to 
cut out the coils on the neutral line. Be sure and 
have the brushes wide, and a good bearing on com- 
mutator strips.—A. J. Sa. 


[49178.]— Velocity of Electricity.—Electrici 
all sorts of velocitics. Wheatstone, in 1834, 
made experiments from which he obtained 288,000 
miles per second, as its velocity in copper wire 
between the inner and outer coatings of a Leyden 
ar. Gonella and Fizeau found a velocity of 
11,834 miles in copper wire, and 62,130in iron, while 
other observers have noted a lot of differing velocities. 
It is, of course, impossible to measure the velocity 
of electricity in an ordinary atmosphere or even in 
a vacuum. The duration of a spark has been mea- 
sured, and may be anything between one twenty- 
four thousandth of a second and one fifty mil- 
lionth of a second. By-and-by we shall know 
more about electricity than we do now. At present, 
conclusions are made too rashly, only to be altered 
again just as quickly. It will only be after long 
patient investigation that we shall be able to know 
what now we don’t know.—W. J. LANCASTER. 


(49179.]—Glass Sweating During Frost.— 
I read a reply to a similar query in ours some 
time o, and the correspondent—our friend, 
“J.J. A., I think—said that the only way to 
effectually prevent sweating was to reduce the 
temperature inside the shop to nearly that of the 
atmosphere outside; but of course no one but a 
candidate for Colney Hatch would that in a 
frost such as we had about Dec. 10th; so I am 
afraid querist must take ‘‘ Hobson’s choice,’’ and 
let his windows sweat at their own sweet will. I 
take it for granted that the windows are not in- 
closed, for of course an air-tight inclosure would 
at once obviate the dificulty.—E. G. T. 


(49179.|—Glass Sweating During Frost.— 
“sweating,” I have noticed, does not occur 
during the day, only when the gas is lighted, conse- 
uently, it iscaused by the formation of water, or 
ew, by the hydrogen ın the gas, and the oxygen of 
the air, deposited upon the cold glass in condensed 
form as sweat.“ Not very much can be done to 
prevent it, except by the admission of outside air, 
and the passage out of the hot vapour-luaden air. 
An acquaintance of mine prevented it, to some ex- 
tent, by putting on two doors on his shop, outside 
one always open, inner, spring’’ to close auto- 
matically—fanlicght over inner door, pivoted in the 
middle of edge, to swing open at top and bottom ; 
“ spring ’’ also, with a cord attached, passing over 
small pulley to inner side of counter, and attached 
to a sort of scale, by which the opeuing of fanlight 
can be graduated, more or less, according to tem- 
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perature of outside air; and last, and not the least 
important, a communication through holes in wain- 
scot of window and upper lining of walls, with the 
aforesaid swinging fanlight (which is closed in from 
shop), which creates a draught, and does a good 
deal to prevent the objectionable ‘‘ sweat. But it 
is not perfect, as I observe he keeps a long cane, 
with a mop on end, which is used to “swab ” 
the window occasionally.—Scorvs. 


[49186.]—Goods Lost at Sea.—These ` are 
almost always insured, therefore the loss falls upon 
the underwriters. Whether the shipper or the con- 
signee insures them depends upon circumstances. 
As a general custom the shipper draws a bill upon 
the consignee for the cost of the goods, and as the 
consignee accepts this bill, he will, of course, have 
to pay it at maturity, whether the goods come to 
hand or not; therefore it is his duty to insure for 
his own protection. If he is expecting goods which 
may or may not come forward, as in case of an 
order sent for produce, which, perhaps, cannot be 
executed at his limit of price, he efiects what is 
called an open policy,“ which will cover the 
goods if they are shipped, or be cancelled if they 
are not shipped. It 1s a common custom now, 
however, for the shipper to insure and charge the 
premium in the cost. In such cases the foreign 
underwriters have an agent in the consignee’s port 
to > pay the loss, to enable the consignee to meet the 
bill he has accepted. Therefore, if “T. J. P.” 
orders goods from America, he will state whether 
the price is to be simply f. o. b.”’—that is, free 
on board ’’—in which case he will pay the freight, 
and also the insurance efiected by himself here ; or 
“oc, & f.""—that is, cost and freight ’’—in which 
case he will pay only the insurance; or c. i. & f.” 
—that is, cost, insurance, and freight ’’—in which 
he pays only the bill drawn upou him, which he 
will have to do in all cases.— HAMMER 


[49188.J— TO F. W.,“ or ‘* Alfojoe.”—Re- 
specting the adjusting- rod, an explanation of its 
use was given very recently; so it is needless to re- 
write it here. If you cannot find the letter con- 
taining a description of its use, I will look it up for 
you. If the hairspring is not very badly twisted 
or bent, it may be set right by a careful and judi- 
cious use of the tweezers. As it is bent down 
towards the plate, it A a to be slightly pinched 
up exactly opposite to tho part touching. is will 
cause the spring to rise more or less. If it has 
been made uneven in the coils, you will have more 
difficulty in getting it right, and much care will 
have to be exercised to prevent the spring from 
being broken during the operation of resetting and 
flattening. To do this, you will have to remove it, 
together with the collet, from the staff, and work 
it up little by little, upon a smooth and flat surface. 
I shall go into this subject more fully shortly.— 
ALFOJOE. 


{49189.]—Electro-Motor.—Use flat pieces of 
iron to screw to pole-pieces to have wire wound 
on. Let the iron be 3in. wide—that is, same as the 
length of armature, and if the iron is 
thick, youought to obtaina good power. When motor 
is finished anneal the iron; get it really as soft as 
youcan. Put into the tire at night and leave it in 
all night : it will be all right in the morning.—W. 
J. LANCASTER. 

[49191.)] — Flute for Small Hands. — The 
Siccama flute is the only one which retains pary 
the same fingering, reaching each third hole by an 
open-standing key. It is not much made now, 
others being cousidered superior in executive 
power; but it may suit Flautist,’’ and can some- 
times be bought second-hand ut a moderate price. 
Extra keys are to give more facility in cortain 
modulations.—L. WRIGHT. 


[49191.|—To Flautists.—Your correspondent 
cannot have a concert flute with the ordinary fin- 
gering, in which the holes are closer than in the 
usual model, for the simple reason that the notes 
are made by the length of the column of air, and 
the holes must therefore be at the regulation dis- 
ance apart. He can, however, have a flute made in 
which the holes are closed or opened by keys, the 
ends of which may be brought within the reach of 
his fingers, however small they may be. To answer 
his last question, it would be necessary to know 
what flute he mecans—there are some which have 
an extra key and extra length to reach B, but they 
are very rare, so that the four extra keys he speaks 
of would probably be to facilitate havering or 
shakes, or to get notes which cannot easily be ob- 
tained on the ordinary eight-keyed instrument. 
He should endeavour to see a Boehm flute and a 
Siccama, and compare the two. The latter has 
keys for ae holes, and the former is really an 
ingenious method of aiding the executant by me- 

nical means. But a concert flute must be of a 
certain length, and the holes must be so far apart 
or the notes will not be true. NUN. Dor. 


eee — Gas and Paraffin. — “G. B. A.” 
ill find mineral oil a cheaper illuminant than gas. 
Supposing he wishes to light a room, say 12ft. 
square, he will require to burn about 6ft. of gas 
per hour. Allowing 5 hours per night winter 
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months, at ordinary prices charged in country 
towns, is. 6d. per 1,000, nearly Is. per week. Tho 
same amount of light could be obtained from par- 
aftin (at Is. per on) with a lin. flat-wick burner 
for 8d. per week; or if with the new round-wick 
Berlin or Silber’s burners, at about 25 per cent. less 
than that.—DusTPan. 


[49203.]—Gas and Paraffin.—Paraffin odour- 
less is such a rarity, otherwise paraffin-lamps would 
be far preferable to gas in one's home. As it is, 
gas is used in many places where a paraffin-lamp 
would answer every purpose, and not deposit one- 
half the soot that gas does. As to cost, I don’t 
think there is much difference. If paraffin-lamps 
could be kept perfectly clean, so that full value 
could be got out of the oil, I have no doubt the 
paraffin would be the cheaper of the two, and the 
more healthy.—W. J. LANCASTER. 


[49203.]—Gas and Paraffin.— The actual cost 
of these, light for light, is, on an average, about the 
same ; but itis usual to be content with a much 
smaller light from paraffin. In rooms which would 
be usually lighted with one paraffin lamp of, say, 
20 to 25 candle-power, it is quite common to use 
two or three 5 each of 15 to 20 candle- 
power. The difference is at once appreciated by 
the fact that it is quite easy to see to read at the 
far corners of a room lighted by gas, in positions 
whero, in aroom lighted by petroleum lamps, it 
would be impossible to ordinarv print. The 

ractical conclusion is that, with petroleum, much 
ess cost is incurred, and less fuel is burnt to vitiate 
the air than with gas. Petroleum has also the 
advantage of being free from sulphur; but on the 
other hand there are the trouble, mess, and risk of 
accidents to which petroleum lamps are liable. 
There is also the fact that petroleum is useful for 
lighting only, whereas gas is most valuable for 
heating and cooking purposes. As an approximate 
rule for comparative cost, petroleum at 9d. per 
gullon is about equal to 18-candle gas at Js. ier 
1,000 cubic fect, provided both are burnt under 
best conditions ; but it is easy to alter the compara- 
tive cost by the use of faulty 5 on the 
one hand, and badly-trimmed wicks or inferior 
lamps on the other hand. Taking all these things 
iuto consideration, there can be no question that 
gas is the most useful servant, and is to be pre- 
erred where it can be obtained, as a matter of 
convenience and economy. For the same light 
there is no great difference either way as regards 
vitiating the air, provided users of gas would be 
be content with the same light as from a lamp, 
which is certainly not the casc.—THos. FLETCHER, 
Museum-street, Warrington. 


[492041.] — G. W. R. Engines. — The engines 
running the 6.10 p.m. Penzance reas are Nos. 
2042 and 2043. ey were formerly Bristol and 
Exeter Railway engines. The cylinders are 17in. 
by 24in., coupled wheels, óft. Gin., aud bogie 
3ft. Gin. Further particulars, with sketch of these 
engines, appeared in No. 888, Vol. XXXV.— 


in. to lin. | CLYDE 


[49205.]—L. and S. W. R. Engines.—The en- 
gines working these trains are the new 10-wheel 
tanks and the Sharp Stewart bogies. The former 
have outside cylinders, 17łin. by 24in., and coupled 
wheels oft. 7in. in diameter; the bogie and traihng- 
wheels are 3ft. in diameter. The latter class have 
cylinders 17}in. by 26in. and 18}in. by 26in., and 
6ft. Gin. coupled drivers; the bogie-wheels are 
3ft. 3in. in diameter. This class is provided with a 
6-wheel tender. Both these class engines are fitted 
with the Gresham automatic vacuum brake.— 
CLYDE. ` 


[49212.]—Expansion of Steam.— Tou do not 
give sufficient data to have your question answered 
fully. To find the amount of advantage of usin 
steam expansively, the rule is: Divide the leng 
of stroke by the distance the piston has moved 
before steam is cut off, find the hyperbolic log. of 
the quotient, plus 1, and the sum is the ratio of the 

in.“ Take, for example, an engine with 6ft. 
stroke of piston, with steam cut off at one-third 
stroke ; that is, when the piston has moved 2ft. Then 
6 — 2 = 3; hyp. log. of 3 = 1:0986 + 1 = 2:0986 
ratio of gain, or very nearly 70 per cent. of steam 
saved when cut-off at one-third, over no expansion 
at all. But to get the same amount of power, you 
must either increase the steam pressure or cylinder 
capacity in proportion; that is, if the engine is 
already working up to full power, with full bouer- 
pressure in the cylinder at commencement of 
stroke. Without further knowledge of the engine 
and boiler, I would rather not say positively what 
fuel you would save by having three expansions in 
the cylinder. You might get the same power with 
ten tons of coal, or you might require more than 
that; it is impossible to say with certainty without 
knowing more about the case.—Lapok OMNIA 
ViNcIT. 


[49213.]—Ice.—Both are right: ice is formed at 
the bottom and only at the top. This is a paradox, 
one would say; but ice is formed at the bottom 
only of shallow streams or near the edge of a lake. 
The earth radiates heat much fastcr than water 
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does, consequently the layer of water immediately 
in contact with the soil freezes, and when a sufti- 
cient quantity has frozen to make it, pebbles as well, 
lighter than the water, the whole of it will rise to 
the surface, the pebbles, &c., being firmly frozen to 
the under surface of the layer. Sea-ice is only 
surface-ice, and is only formed on the top 
of the water. Of course, after the first layer 
is formed, then successive layers are frozen below 
the surface.—W. J. LANCASTER. 


[49214.])—Water Analysis.—I think, if the 
querist applies to Mr. Fletcher, of Warrington, he 
will fiud an arrangement for using paraftin oil so 
as to get a smokeless flame. Lime should be 
weighed as ees certainly not as caustic lime, 
because this would rapidly absorb both water and 
carbonic acid. The precipitate after ignition should 
be moistened with carbonate of ammonia, dried, 
and again slightly ignited to convert any reduced 
oxide to the carbonara BIGA. 


5 Papier Mache Goods. 
— -puut linseed oil, } pint of old ale, the white of 
, loz. spirits of wine, loz. spirits of salts; 
well shake before using. A little to be applied to 
the face of soft linen pad, and lightly rubbed for a 
minute or two over the article to be restored, which 
must afterwards be polished off with old silk 
handkerchief. This keep any length of time, 
if well corked. Invaluable for delicate cabinet- 
work.—DUSTPAN. 


(49218.]—Plain Malt Spirit.—A spirit made 
from a non-flavoured malt. Flavour is imparted 


to the malt when in the drying-kiln, the finished | th 


spirit having the same flavour. The process of 
manufacture, after the malt is taken from the kiln, 
is the same for all kinds of malt spirit.—Rera. 


(49218.]—Plain Malt Spirit.—Plain malt 
5 is sufficiently described by its name. It is 
e alcoholic liquid obtained by distilling a mash 
of malt. In practice, a largo quantity of crushed 
unmalted grain is used with a proportion of malt, 
and it is made into a mash and fermented with 
yeast, until it ceases to attenuate. The wash,“ 
as it is then called, is put into the still and heat 
applied. The liquor that comes over is usually 
received in separate vessels, because it is of dif- 
ferent strength, but all has to be rectified, that is 
re-distilled. In trade, plain malt spirit’? should 
mean alcohol obtained from malt alone, without 
any flavouring. That is used for the production of 
British spirits of the best quality; but as alcohol 
can be made from anything that can be converted 
into sugar, distillation and rectification are often 
two distinct trades—that is a distiller is a man who 
manufactures crude spirit, and the rectifier is the 
man who produces therefrom the potable spirituous 

liquors of commerce.—Nuw. Dor. 
length of 


[49220.] — Mechanics. — Multipl 
short arm of lever by weight attached, and divide 
by the long arm of lever, which will give you the 
required power.—MIDLAND Loco. 


[49220.]—Mechanics.—Units of weight multi- 
plied by units of length of short arm, must equal 
units or power multiplied by units of length of long 
arm.—J. A. R. 


49222.|—Dyeing Woollen Coats Dark Blue. 
— NM. P.” Certainly has very little knowledge of 
woollen manufacturing. I know some woollen 
factories where the hint he asks would be worth 
from £500 to £2,000 a year. If M. P.” sends the 
coats to a woollen dyer and gets them dyed an 
Indigo blue at a fair price, he will be well pleased. 
— BLUE Hann. 

[49223.] — Ventilation. — The “ ventilating- 
brick near ceiling to outside, which you say 
“admits a little cold air, should really be an 
outlet for the impure air, and, judging from your 

uery, your room, when door and windows are 
shut, must have no other inlet or outlet. I would 
ueg an inlet from the outaide, at the opposite 
end and side of the room, and near the floor, the 
air to be conducted by means of a tube inside the 
room, to the height of from 2ft. to 3ft. above the 
fire-grate level; the latter precaution to prevent 
the air from the inlet at once escaping up the 
chimney. Of course it is very important that the 
outlet should be large enough to allow the impure 
air to escape as soon as generated, and the imlet 
should be large enough to force its action a little.— 
RERA. 


[49223.]—Ventilation.—The hot air which 
ascends to the top of the room (it being lighter than 
the cool) is as a usual rule impure, and has to be 
got rid of, and the fresh air, which is the cold external 
air, has to be admitted without creating such a 
draught as may be cither unpleasant or injurious. 
The above conclusion is that the hot-air must be 
allowed to escape at the top of the room, and the 
fresh admitted at the bottom—the intermediate 
action of the fire being taken into account. Asa 
general rule, a down-draught from a ventilator in 


the upper part of a room is a mistake, and likely to | P 


be mischievous. An air-brick introduced in the 
wall between floor and ceiling, and small holes dis- 
persed at intervals along the side of the room, will 


assist in pos fresh air without a draught. The 
pi of vitiated air can be accomplished by having 
openings in the cornice, and in the centre 
piece which also allows the hot air from the gas to 
escape. Another good plan is to have the bottom 
rail of the ordinary window-sash made of double 
thickness or depth, the other F remainin 
the same, the effect being that the sash can be lifte 
from lin. to 2in. without admitting air at the level 
of the sill. This affords a means of ingress for 
cold air, or egress for hot, according to circum- 
stances, there being no direct draught.—NoMEN. 
. [49223.]—Ventilation.—The simplest plan is 
one I have long used in every room of my houses, 
and have several times described in these pages. 
Take out a couple of bricks in the wall between 
room and passage; over the door is a good position, 
but anywhere about 3ft. below the ceiling. Bevel 
the wall above the opening made. On each side of 
the opening fix a piece of wood, 3in. wide, at the 
top, and tapering to nothing out or on below the 
opening. n these nail either wood or strong 
canvas, and paper it over, leaving the top open. 
The air enters, and is driven up to the ceiling, 
ds out in a sheet, and descends into the room. 
picture can be hung over the sloping face, and 
another outside, to hide the opening. At first, I 
used to take an inch or two off the top of the door 
itself, and fix a piece of metal inside to deflect the 
air upwards; but the openings in the wall are very 
much better. The improvement in the rooms is 
wonderful, and it puts an end to all draughts, and 
generally cures smoky chimneys if, as is frequently 
e case, these are due to deticient air supply.— 
Soxa. 

[49223.—Ventilating Small Room. -A room 
which has a chimuey caunot be satisfactorily ven- 
tilated by any opening in the upper part of the 
walls. o * pull“ of the chimney is sufficient 
to cause a strong inward draught which blows down 
on the head, causing influenza, and forcing down 
the vitiated hot air fom the top of the room. The 
Proper way is to make an opening as low as pos- 
sible, near or in the skirting, and cover this with a 
casing open at the top, so as to turn the inward 
current up, and prevent it blowing on the fect. 
The cold air rises up the wall, and gradually dis- 
tributes itself, without causing a draught, and the 
chimney or the opening at the top of the wall will 
then cause an exchange of air in the room, sufficient 
to keep it fresh. There will be no trouble with ven- 
tilation provided the cold-air inlets are placed 
sufficiently low ina room, and they are boxed in 
in such a manner as to distribute the air without 
causing a draught.—THos. FLETCHER, Museum- 
street, Warrington. 


{49226.]—Linoleum.—This can be kept per- 
fectly fresh and bright if, after washing, it is rubbed 
over with new milk which has been pate ia 

immed, so as to remove all traces of cream. 
any cream is left in the milk the surface remains 
sticky, and rapidly becomes soiled. The skim-milk 
forms, when dry, a smooth elastic varnish, which 
permanently protects the linoleum, and assists it in 
resisting wear.— Tuos. FLETCHER, Museum-street, 
Warrington. 

[49227.]—Induction Coil.— To Mr. Lancas- 
TER.—This question isnot an easy one toanswer. For 
instance, I could say both “No” and“ Les, and both 
would be right; thus, if the current from the cells 
is capable of driving a motor of given size, then the 
secondary current will not drive the same motor; 80 
that here we have loss of work. On the other hand, 
the spark from the cells would not drive a hole 
through a thick card; that from secondary would 
make a hole. Let me know exactly what kind of 
work you mean, and I will tell you what you wish 
to know.—W. J. LANCASTER. 


49228.]—Bookbinding.— Nothing but practice 
will enable you to succeed in rounding the backs 
of books properly. If the glue on the backs has 
been allowed to get dry and hard, you should 
slightly damp them, which will enable you to 
round them more easily. Some books are much 
more easy to round than others. A great deal de- 
ends on the manner in which the books are sewn. 
they have much swell in the backs, the process 
of rounding will not present much difficulty. The 
rounding 1s best done after the books have been 
glued up and allowed to set. Ifthe glue is allowed 
to get too dry and hard, it makes the rounding of 
the backs more difficult.—G. FRYER. 


[49230.]—Softening Steel.—Place the steel in a 
close box with iron turnings, filings, lime, or other 
matters, which will elimiuate the carbon from the 
steel, and reduco it to the condition of pure soft 
iron.— NOMEN. 

[49230.]—Softening Steel.—Gct a sheet-iron 
box, the same size as tho steel requiring softening, 
only about gin. deep; put a layer of sawdust, 1} 
thick, make your steel red-hot; put it on the saw- 
dust, and fill up your box with more sawdust, 
ressing it well down. Let it remain until the lot 
is cold, and I think you will find your steel soft 
enough.—FITTER. 


[49232.]—Eyes Glowing in the Dark.—The 


lowing in question is simply the reflection of a 
ight. If, on a dark night, you cast the projected 
light of a bull’s-eye lantern on a dog fifty yards 
away, you will see his eyes like diamonds. The 
dog looks back at the lantern, and images of the 
light are focussed on his retin, and the lenses of his 
eyes act just like the lens of your bull’s-eyo lantern 
in projecting these images to you. Acom- 
panion sanding at ten yards distance, at right- 
angles to the line from you to the dog, will not see 
the dog’s eyes glow, without the dog looks ata 
point midway between your companion and your- 
self, according to tho laws of reflection.—HamMMeEnr. 


1 —Screw Propulsſon.— In answer to 
„%R. A. S. 's“ query: (1) As 36 cubic feet of fresh 
water equal 1 ton, his canoe will displaco 36 — (20/2) 
= 3°6 cubic feet, and query (2) can hardly be 
answered without the draught of water, length, &c. 
of the canoe are given. One screw would do as we 

as two if he has sufficient draught. If he will give 
more particulars I will try to help him.—Sur- 
WRIGHT. 


(49237.]—Cleaning Parchment. — I recently 
ed to clean this by immersing the parchment 
in a solution of aceticacid, and gently rubbing the 
stained parts while wet ona flat board with pumice 
stone. I then bleached it with chloride of lime. 
This process was recommended in a back number of 
this paper. It was not very successful, but it 
served my purpose, making it white enough for 
bookbinding. It had, however, the objectionable 
qualities of not making the parchment flexible, and 
when dried it was as hard as a board, and it had 
no gloss like the virgin parchment. The parchment 
I cleaned was orginally a bundle of old law docu- 
ments in a very dirty condition. On no account 
must the parchment be washed in very hot water 
or held before a tiro, as it will shrivel up in a most 
provoking manner. I think that H. C. B.” would 
make much better work if he simply erased the blot 
carefully with a sharp ernser so as not to fray the 
surface, and then simply buruish. I have writ- 
ten on many shects of parchment, and when an 
accident happened, I simply did so. The ink ona 
parchmeut erasure does not blur so much as it does 
on paper.—ELerH. 


49239.]—_Incandescent Lamps.—To Mr. W. 
J. CASTER.—To light the six lampe, each con- 
taining about ljin. of platinum of the gauge you 
mention, you will require five quart Bunsens con- 
nected in series. Of course, the platinums are 
inclosed in exhausted globes; if not, it will take 
more cells.—W. J. LANCASTER. 


(49245.|—Packing Pumps.— Tou should use 
plaited hemp gasket, a little thicker than is really 
required for the stuffing-box, so that it can be 
driven down well. There is no necessity to use 
tallow, as the grease in the sewage gives sufficient 
lubrication.— LABOR OMNIA VINCIT. 


565 5 —Steam-Cock.—If very bad, I use 
ground glass and finish with bath- brick. The pl 
should be turned completely round. It is muc 
better and quicker if you can fix the cock iu a lathe 
and grind the plug in whilst the shell revolves.— 
LABOR OMNIA VINCIT. 


J . C.” will find 
Calais sand and oil an excellent substitute for the 
Bath-brick and oil which he has been using, for 
grinding in his blow-off and steam-cocks. After 
trying this, he will not, I think, return to Bath- 
brick and oil.— MrpLAN D Loco. 


(49246.]—Steam-Cock.—If you got a brace 
eerie and got a bit to fit, the end shaped like a 
chisel ; if nota nick in your valve, make one; place 
the chisel end of your bit in the nick, and keep 
turning it round, using oil and flour of emery 
until it is roperly faced all round, and finish off 
with brickdust and water, and you will succeed.— 


ee Resistance.— What are 20, 22, 
and 18 gauge wires? I give the figures, as in my 
Electricity,“ for bare wire. Tho querist must 
ascertain the deduction for the covering, which is 
very variable, and greater for small large 
wir es. 
18 diam. in., 050; ohms in Ib., 0:547. 

20 rs. 4g 010; 12 335. 

22 5 032; 77 3'259. 
This is for pure copper, and must be increased in- 
versely as conductivity, and lowered by the pro- 
portionate weight of covering to copper as found in 
a piece weighed. I am recalculating an extensive 
table on this subject, and will, by-and-by, insert it 
for the beuefit of our’’ readers.—SIQMA. 


[49248 and 49260.)—Wimshurst’s Influence 
Machine.—It is essential that both the brushes to 
the one disc should be in metallic contact, and also 
that they should touch the opposite (diameter) 
sectors at the same moment; the second disc, which 
revolves in the opposite direction, is fitted in all 

vects the same us the front one; but whether 
the brushes of the front disc are, or are not, me- 
tallically connected to those of the second or back 
disc, makes no difference. The discs should be 
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varnished before the sectors are fixed on—giant 
cement answers very well. Shellac dissolved in 
methylated spirit makes a good varnish for the 
glasses ; it also does for the frame; it should be 
used quickly, and the glasses should be dried by 
heat. It is handy to mix the varnish in a large- 
mouthed bottle, and to fix the handle of the brush 
in the cork; it is then always ready for use. Par- 
affin paper will not do for condensers.—M.Pu.S. 


_[49249.]—Magneto-Electric Machine.—The 
direction of the winding is of no great consequence 
80 long as, in finally connecting up, the ends are 
arranged to give the current in the proper direction; 
but for symmetry, the coils should be wound alike. 
The effect will be that as they face each other they 
will be different on the machine. 
the polar faces are opposed, the wires will then 
hold similar relations to the lines of force, and also 
it will be known that the inner ends will correspond 
to each other, all becoming + or in the same 
position as regards the ficld magnets. But the safe 
plan is to test each coil in position, by seeing the 
current it gives as it crosses a field pole. Slo. 

[49254.)—L. and S. W. R. Engines.—The fol- 
lowing are goods ines :—8, Vesta; 12, Jupiter; 
50, Buffalo; 60, ppho; 104, Tigress; 105, 
Leopard; 109, Rocklia ; a i The following 
are passenger engines :—14, Mercury; 66, Mentor; 
107, Gem. Iam unable to give No. 161. Tx. 
149256. —Handiness of Steamers at High 


Speeds.— Possibly the steamer was brought slowly 


up to the bend, then the helm put hard over, and 
the engines worked full-speed ahead, when the 
rush of water sent astern by the screw before the 
inertia of the ship had been overcome, would act 
powerfully on the rudder, and cause her to turn 
quickly. The subsequent increase in the ship’s 
speed would be a secon result. There may, 
however, have been reasons for running the ship at 
full speed from the first—e.g., to limit as much as 
possible her exposure to the action of the tide or 
wind. The ebb runs very swiftly down the Chan- 
nel abreast of Queenstown.—J. Brown, Belfast. 


[49256.]—Handiness of Steamers at High 
Speeds.— Has not Prof. Osborne Reynolds demon- 
strated, by his experiments on the Clyde, that the 
long steamers are handled with more certainty 
when at s than when slowed down? Possibly, 
the captain of the White Star liner knew where he 
was going, and knew that his vessel would answer 
her helm better when at high speed. Prof. Rey- 


nolds has shown good reason for believing that the | - 


Grosser Kurfurst would not have been sunk if the 

following vessel had been turned on one side by the 

rudder instead of having had her engines stopped, 

and thus lost steerage-way. I am much iu- 

terested in this question, and shall be glad to read 

55 opinions of any sailors on the point.— Nux. 
R. 


[49256.]—Handiness of Steamers at High 
Speeds.—Asa matter of fact a vessel is no handier 
at a low than she is at a high speed, as will be 
seen from the following table :— 


Diam. of circle Diam. of circle 
Steamer. at 12 knota. at 5 knots. 
A ss 618 yds. — 616 yds 
B “seas 760 „ er 609 „ 
(O 401 „ . 345 „ 
D na’ 378 „ EPR 890 
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What differences there are can be accounted for by 
the greater difficulty of putting the rudder over at 
a high speed; but if a vessel has little head way, 
and the rudder is put over to turn her, it has little 
effect, because the force of the water impinging 
upon it is small; but if a stream of water be 
driven against it by causing the screw to revolve 
rapidly, the great increase of the force of the im- 
pinging water will give considerable steering- 
power. This, increasing much faster than the 
vessel, gains headway, consequently she can be put 
round a sharper curve by this means than she could 
either at a moderate or high speed; but of course 
such manceuvring requires considerable experience 
of the capabilities of the ship and engines, as well 
as sound judgment on the part of 
SHIPWRIGHT. 

V course, when salt 
is electrolysed with a copper anode, the chlorine 
unites with the copper, which passes into solution. 
Srl. 


149258.]—Eleotrolysis.—I should imagine that 
the chlorine of the chloride of sodium liberated at 
the anode combined with the copper electrode, 
forming chloride of copper, which has about the 
oolour Thorough ’’ meutions.— Kappa. 


[49264.]—Magnetio Effect.—The approach of 
the keeper alters the work doing, and the re- 
sistance; therefore, the current also. A shunt 
circuit thus affected would partially affect the main 
circuit by modifying the shunt ratios.—Siema. 

[49265.]—Cement.—A solution of casein in a 
concentrated aqueous solution of borax, made with 
cold water, makes a very tenacious cement.—W. 
HENLEY RICHMOND. 


As, however, | P 


e captain.— |! 


[49265.]—Cement for Cloth.—I give a recipe 
for cementing either cloth or leather :—Gutta- 


rcha, 16; caoutchouc, 4; pitch, 2; shellac, 1; 
finseed-oil, 2.—NOMEN. ` j f A 


[49265.—Gement for Fastening Cloth on 
Iron Rolls.—I believe there is nothing better for 
this Oral aa than good glue, to which has been 
8 tannin until the glue becomes ropy.— Nux. 
R. 


149265. — Cement for Fastening Cloth on 
Iron Rolls. — What is this mangle for, and are the 
rolls to be heated when working, or used cold? 
Have you tried the endless woollen jackets for 
covering rolls, which are shrunk on? For some 

urposes, these are excellent things, and if proper! 

put on, do not slip. There is also a roller suppli 
now, made of compressed cloth,“ and used in 
calendar mangles. These I have seen working for 
years, with very little sign of wear; and are far 
superior and cheaper than any strapping or cement- 
ing. If above are anything in Ironfounder's 
line, and he will advertise address, I can send him 
maker’s name.— MANGLE. 


[49268.]J— Engine Query.— If Bend Orr” has 
access to the 3lst Volume, No. 787, for April 23rd, 
1880, p. 160, he will find therein an article on steam 


pipes, long, short, and middling. If he cannot| ¢ 


obtain it, I could send him the part containing the 
article, if he would return it to me, and will adver- 
tise his address in the Sale Column. There was an 
aed or n= ion in the original, which I have cor- 


[49268.]—Engine Query.—You will get better 
results with a 2}in. piping from your boiler; a 
common tap will do to stop and start your engine 
with ; and I should advise you to have a drain-cock 
on your steam piping that will let out the con- 
densed water at pleasure; and put a covering of 
felt, or some composition, which will save youa 
deal of steam, as well as stopping a deal of con- 
densing.— FITTER. 


UNANSWERED QUERIES. 


— — 


. The numbers and titles of queries which remain unan- 

swered for five weeks are inserted in this list, and if stil 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their sellow contributors, 


Since our last “Kappa” has lied to 48550, 48562; 
“C. M. R.” 48774, 48700. RE í ” 


Concrete, 260. 
Insurance Companies, 260. 
Gauge-glasses, 260. 


Observing Seat and Lamp, p. 846. 
Mangle Rollers, 346. 

. Jigger Saw, 346. 

North London Engines, 346. 
Buttons, 347. 

. Renewing Lathe Collar, 347. 

. Harmonic Analysis, 347. 

. Btewarton Bechive, 347. 


QUERIES. 


— 2 — 

49271. — Speaking Tubes. — What is the longest 
distance that conversation can be satisfactorily carried 
on by means of a speak ing tube! and would a compo. 
pipe lin. internal diameter give eatisfactorily results 
or 100 yards with several turns !—Sreaxina TUBE. 
[49272.]— Wire Coils.— Will some one please describe 
how I can coil by steam-lathe a continuous close coil of, 
say, with No. 18 iron wire. J hole! Also a flat steel wire 
about 10 and 16 with 8-16 hole !—J.8. . 


{49273.]—Legal.—I want to know whether I can be 
y compelled to pay towards the support of my 
wife’s father, or whether she can be summoned and made 
to do so? She has no money, or means of her own, and 
never had any.—A. X. 


Mora o Torak- A belongs to a friendly society, 

and has been laid up for some time, but cannot get any 

of the sick pay due to him. What would be the best 

plan to recover same, through the county-court or by an 

ae to wind up the society. Probable cost of the latter! 
USTICE. 


{49275.)}—To Dr. Edmunds.-I am a great sufferer 
from coldness in left foot, summer and winter alike ; I 
have various veins in that leg. I soon get tired of stand- 
ing rai time, but am a splendid walker. My employ- 

sedentary, and I am constantly warming the 
affected foot by the fire. Can you relieve me! I am 38 years 
of age 1—A. GILES. 


[49276.)—Threatened Rupture.—Being unfortu- 
nate enough to have a tendency to rupture, particularly 
on the left side, I should be thankful if any medical 
reader could tell me of any course of treatment or means 
oy en the pari mi ht be strengthened ? I am told 

t it is not bnd enough at present to necessitate my wear- 


ing u truss.—Be..-Rinaes, 


[49277.—Wateh.—Wil any of ours inform me how I 
can tell a three-quarter plate wutch, and why are they 
calledso ? Also is namingin the dial considered better than 
on the plates or main spring cover? Will those named 
on dial last well, or is it likely to come off by opening 
watch in ordinary use [—Youna WaTCHMAKER, 

; 8 
49278.]— Blowing Forge.— Will any of our 
wus 8 better plan and less room to blow than old 
flddle- pattern bellows! They take somuch room, and 
to let air out. Could I manage with small fant 

ve ngine I could drive same by. Could I hsve 
two pi es to stop aranghi to fire, or would fast and loose 
pulley be best f—size of fan best to use ?—is hand power 
sufficient ‘—do not want to use more than two hours a 
day.—Youxe BUTLER. 


49979.}—Indicator Diagram. — Please ve 
ion of inclosed ? 


Revolutions 100 ; boiler- 
press, 65lb. ; stroke 2ft. 


; diameter 16in. I think it 
indicates pinching in steam-ways, the steam-porta, I 


TOP i BCTTCIA 


ancy ; because it seems to me the steam does not get 
into or out of the cylinder quickly iinet I may add 
my N of indicators is only vretical, none 
practically.— B. N. 

49290.) —Wheel-Cutting Ens ine. Would some 
correspondent kindly show me b the columns of 
ours how to set out a cog wheel Gin. in diameter 120 teeth, 
to gear into a lantern pinion of 12 teeth * Also could he 
send me a sketch of a simple-made wheel-cutting engine, 
and could he recommend me to a cheap work un wh 
carting I Any information would greatly oblige— 

OVICR 


[49281.)—Plaster Busts.—I have attempted to paint 
some plaster busts ; but the paint will not dry, the casts 
being, as I am told, coated with wax, to make the plaster 
surface smooth and free from small holes, which would 
otherwise appear. How can I remove the moist paipt and 
the waxen surface under it without damaging the casts, 
and how make them receive colour! A preliminary cost- 
ing of size had no effect, nor a subsequent coat of varnish, 
as size, paint, and varnish all peeled off together.— 
G. N. R. 


49282.]—Laxey Wheel, Isle of Man —Could 
ou, Mr. Editor, or any kind reader of the E. M.” 
urnish me with all the particulars of the Laxey wheel! I 
want to know where the water comes from that drives it. 
Everyone that I have asked about it, tells me that it pumps 
its own water, and I can’t sce that !- JOHN DowxIE. 


(49283.]—Walking - Sticks.—I have a piece of 
English vine which 1 want to convert into a w 
stick. Will any of your readers kindly tell me whether 
there is any means of pee. a it, and how to trim 
the knot and polish it !— H. 8. 


[419284.]—Lime Bricks.—Will any kind reader in- 
form me how this brick or clay is manufactured for the 
Thomas-Gilchrist process! Is it used as it is found, or 
is it put through some refining process! If it is, what is 
it A RAD RR. 


e want to make a quanuty of 
i ilar to pi orte springs, but of very 
stout piano steel ‘ire mitha No. 25). Will some oae 


y describe the plate they should be made on, or give 
a sketch 10 17 showing oe end 1 1 ed 
“ setts for gi spri e i shape may 
say thespeines L wish to maka wo have five coils : the 
tall to be 1jin. long, the other end Zin. long.—8rninGpox. 

[49286.)—Lubricating Olls.— On p. 428 it states 
that fine mineral oils stand first on the list of those 
which adhere well to metal surfaces. An engine-driver 
of large experience tells me he has used all kinds of oils, 
and says that mineral oils do not adhere well ; that when 
used, machinery ag (oie joftener to prevent the 
bearing heating, an SERS y more oil is used ; but 
that lard oil or melted ow stands first, adheres the 
best, and is really the most economical to use. What is 
Mr. Allen's opinion on the above statements, and will 
Mr. Allen kindly state what oil, or mixture of oils, is the 
best for lubricating agricultural machincry.—J1MBo. 


49 287.]— Model Bofler.—Will any kind reader 
assist me with the following! I want to make a boiler 
for a model beam-engine 12in. diam. with fire in centre 
not a tubular one). I should like it to have a good 

raught, so that it would burn charcoal well. Any 
assistance will be thankiully received by— Miro. 


perce Copper 2 ane Powter.—Will “Os.” 
me how to make a solution for coppering pewter! 1 
have tried many, but cannot manage it.— Ax AMATEUR. 


[49289.]—Speculam.—Some time ago an old frend 
of mine gave me a Sfin. speculum, 18in. focus, which had 
accidentally come into his possession, and which I have 
reason to think is a good one, and so determined to fit it 
up as a rian telescope. 1 have followed the instruc- 
tions given in Brewster's *' Optics as near as I could, 
and find now, when all is completed, that although I can 
see the image of any object on the small mirror, which, 
by the way, is 3in. focus, and is adjusted by the usual 
screw ment at side of tube, I cannot see anythi 
of it when the eyepiece 1 of low power) is put 
in its place. I am ata loss to account for this, and shall 
fcel obliged if any correspondent will help me in this 
matter.—Puzzuep. 

[49290.]}—Obeaity.—In a case when there is a ten- 
dency to a development of thie disease, could a medical 
correspondent mention any means by which it may be 
prevented or at least kept in check ! Is the use of the 
extract of sea wrack, Fucus vesiculosus, which is sold 
under the name, I believe, of Anti-Fat.“ dangerous and 
worthless, or harmless and Fane 1 As this 3 meee 
interesting to a great many e, any practical di cus 
aion of it ould be eee Bu BSCRIDR&, 
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(49291..—Asbeatos and Plumbago.—I should 
esteem it a favour if any one of your numerous readers 
would kindly inform me what the value is in England or 
elsewhere per ton of crude or unprepared as ' 
Wogha of 3, 4 6 and Bin, and of short do.] Also of fair 
7 ity plumbago, and where a market would be found 

or these minerals ER. 


49292.]—Iajector.— Ha the last 14 vols. of the 
off N. AAA there 3 small inj 


: ectors 
described, I ahould like to know from some reader who 
has made one: the sizo of the steam cone and water do. 
suitable for supplying a boiler 6ft. long. 18in. 
F and 1001b. per 

JECTOR. 


[49293.]—Fulham’s Process for Ornamenting 


sq. in. 


in Gold.—Would some one kindly give details of 
8 for ornamenting m and silk with 
flowers sprigs of gold i—Crxoxio. 


(49294.]—Low-Pressure Air Reservoir.—From 
anairreservoir, 5 which varies from 40 to 90lb. 
per sq. in., I wish to keep 

a much lower but constant 


(49295.]—Cement,—I want a cement that will adhere 
firmly to metal and to cloth, and that can be spread with 
a brush, after the manner of glue, Can any one assist 
me ?—A RoLLER Covers. 


[49206.]—Legal.— Would Mr. Wetherfield give his 
inion in the following case — 18 as 
ma Pas pald ac the Tato of b caaah 


ce—open 
dies, leaving the business to a 
sell it, wants to tum out the 


trade (which is well-known 
manager) he is entitled to at least a month’s notice ; but 
also from the fact that he has the house in lieu ofa 
larger salary—he is entitled to three months’ notice to 
quit the premises. If ordered to quit, could he sue the 
executors, the son not being one !—Direxma. 


(40297) Science Exams.—Can any of “ours ” re- 
commend any really good books to study for the Science 
and Art Department Examinations in the following sub- 
jects—viz. : arts of construction, surveying, eleetricity, 
and geology ! and oblige— Warrixo. 


[19298.—To Mr. Lancaster.—Many thanks. I 
shall be glad of a description of your camera for lunar 
photogruph. I have only a common barter ied night 
eyepiece and common camera, and would like to knuw 
how to use them.— Aw AMATEUR. 


49299. — Clarifying Extraots.—Occasionally I 
make extracts for medicinal purposes, but so es 
they turn out turbid without any apparent cause, and 
which no amount of filtering will clarify. Just now I 
have made some tincture of coffee with unroasted Mocha 
and proof Man which is not clear. Can any one say how 
it can be ed without interfering with its medical 
proporties I I find this very in some cases of 


boa.—GixEI. 
4 —Wimshurst’s Machine. — (1) Would 
e be at all dangerous if tam with by 
children or epee ene! (2) Can one or more of 
such machines be for a amall electrio light, or for 
storing electricity for this or any othar purpose l- GIRL. 


(49301.]—Orgs Stops.—Will “ Uranium,” who 
wrote on the subject some vols. back, kindly give us the 
benefit of his er ence with gamba” stops ! 
Apparently, the slotted kind are displacing the ‘‘ conical- 
with-bell.“ and the salicional adopted instead of keraulo- 
phon. Is there good reason for this! Your obliging 
oorrespondent’s opinion on the clarionet-flute and traverse 
flute would also be valuable.—C. H. D. 


(49902.]—-Gas-Enogines.— Will any kind reader 
having e ence in above say if this engine has been 
successfully used in a boat, and if so, what nominal h.p. 
would he required to drive a light 20ft. boat! Also if 
dia gear has been fixed for such! and much oblige 
—B8LI00. 
(49303.]—Pump.— Will Mr. P. J, Davies, or some other 

dent, kindly advise me ? I have to get water 

for household purpose) from a stream about 170 yards 
for nearly the whole of which distance there is a gradual, 
ut slight, rise) to my house. As I cannot arrange to get 

a fall, I must use a pump, which, of course, must 
at my end. I am laying own lin. galvanised iron pipe, 
12in. under the ace, taking care that all joints are 
roperly made. I shall be glad to know what size and 

. of pump to use 1 Also approximate cost of 

sam Will an 9 Pee answer m pps t 
e against frost —Norra 


What precautions shall I 
Wares. 

(49304.]—Restoring Vulcanite,—Having a vul- 
canite locket which was accidentally into some 
hot tea, it has turned green outside, the inside is as black 
as ever. Can any of ours inform me how to restore same, 
and oblige—C. H. R. 


[49305.)—Classification of Sugars by the 
Polariscope.—I should feel glad if some practical one 
of “ours” would give me a lesson on the of 
sugara by means of the iscope, as the instrument is 
likely to be put into the hands of the C.S. of Canada, of 
which I am one. A lesson through the pages of the 
“ E. M.” would prove a boon to the service as well as to 

‘myself. May I ask for references to works special) 
bearing on the subject! Where is our old friend, 
“ Titler Green,” now f!—Oxp Sop. 


[49306.]| Spectrum Analysig.—I have tried to 

pe. me A e riek 3 ok podium with the oxy- 

n light, but have failed. Can anyone give me 

any advice on the subject? I have followed the instruo- 
tions in Lewis Wright's book on Light.“ J. E. B. 


[49807.]—Enlargements.—How can I enlarge a 
vas negative pin aia oar size to life size! Is this 
„or has a negative to be taken especially for en- 


co 


maa ts m = 


ig? The reason Lask the above is, that I wasinformed 
that it can be done upon sensitised paper by develop- 
ment. If it can be done so, I would feel ob to any 


in . friend who would be kind enough to give me some 


ons on the above.—R. J. 


49308.}—Siphon.— What is the greatest height from 
banal? cota heat ore which water can be raised or 
passed by means of a siphon—supposing siphon to be full 
of water at starting 1D. T. 


(49809. ]— Flaying Marbles. — Wil any one kindl 
vo sketch, and describle revolving cylinders for roun 
marbles [—Saxowr. 


(49810.] — To ‘* Fellow - Workman” or 
4 Alfojoe.’?—Will you tell me the beat way to let down 
French clock for cl when it is wound full up—one 
with visible escapement Ox Lra. 


(49811.])—Ebonising.—Can any reader of the E. M.” 
3 way of ebonising woods, such as teak. 

mahogany, &c.. for telephones, &c.! As also the best 

manner of polishing after the eb. nising ? and oblige— 
ELIER. 


49312.]—Velociman.—As the volociman is made to 
order only, I should be thankful for some advice. 
bably the inventor, Rev. R. H. Charaley kindly give 
it? t height wheels would be 
count. short, but moderately stiff ones? Weight of 
ered ut ne ; atong. Aad full Use of 8 N 
at very little. use of legs; —or p Fi 
clean, as well as ball-bearings — Horror. 


(49813.]—Legal.—Under a recent Act of Parliament 
tis tho e of enfranchising a copyhold estate 
value £150. Is it about 20 per cent, on the value f Is 
es 1 percentage, which no lawyer dare ex- 


[49814.}—Legal — Widow and Daughter. 
Daughter has an illegitimate child. Is tho widow liable 
for the maintenance of the child to the parish, other 
sources having failed ?—ISQUIRER. 


(49315.}-Legal— Declaration of Trust.—For 
real or personal property, which is the most proper form, 
by endorsement of deeds, or on separate document ? Does 
it stamp, witness, or 1 Is it liable to 
succession or o duties, and may it be made condition- 
ally as well as absolutely! Can shares, bonds, &c., be 

ven in this form! Can husband or wife make such 

each other —HussA xD. 


48816. — Water -Motor. Will some one tell me 
how to e an ng water-motor, and how the 
ports are made to work alae, parol lhe a Arm- 
atrong’s principle, of New e-upon-Tyne !—J. Caxx. 


[49817-]— Ingot Joints.—I have to make ingot 
jo oin etapni wire Dy casting an ingot of zinc over 
e en 


twisted of the wire. I always find great 
difficulty in casting these ingots, owing to air be- 
coming confined in the mould , and causing large 


holes to remain inside the zino. No amount of ventila- 
tion of the mould is any use. Could anyone tell me how 
to avoid these air bubbles -A. J. 


(49818.]}—Induction Coil.—To. Mr. Lancastrn.— 
I propose making a coil from the follo Reel, sin. 
long by lin. internal diam., wound with two layers of 
N.. 16 for primary, and 14lb. of No. 86 for secondary 
both silk-covered. Condenser to be composed of ny 
sheets of tin-foil Gin. by bin. Will you kindly say if 
these details are correct, and what length of spark I 
should expect, supposing the insulation were perfect, and 
I bhad sufficient battery power? Would you also say what 
would be the proper ttery power! Grovo cells are 
generally used, but they are so expensive that I propose 
using Leclanchés, as the latter are very constant, and 
might be used for bells, &c.—W. F. Janes. 


[49319.}—-Astronomical.—Is y (gamma) Leonis a 
god test fora 2in., as L can just divide it with high 

wers ? If not, can anyone give me a few test doubles ! 

have never seen the comites to Vega, Rigel, or 
Polaris; although I (and others) can see Casaini’s divi- 
sion in $aturn’s Ring, with 2in. o.g.—J. R., Ventnor. 


. 
— 
* 


149 920.]J— Prime Cost.—I am a young engineers 
clerk desirous of improving my position, and should be 
glad if any fellow-reader could inform me if there is any 


k published upon the above subject, or give me a few | hig 


hints as to best method of keeping cost accounts! Also 
what books are most suitable for a beginner to study 


upon ang out quantities and calculating 1— 
Pook Ook RIVER. 
49821.] — Depraved Appetite. — Would Dr. 
unds or some other medical reader say what is the 
cause and remedy foran unnatural craving for food after 
a full meal has been taken —Noxxx. 


[49822.} Induction Coil.—I am desirous of makin 
a coil to give a good 2in. spark, but have failed to fin 
the information in back numbers. I wish to have four 
powers, and am ín doubt as to the exact quantity and 
gauges of wire required, and also as to the method of 
the connections under the base board—that is, as 
to leads of the different wires ? An answer to this would 
doubtless be useful to others besides—M. E. R. l 


49823 -—Dyeing Rabbit-Skins.—I have some 
wilt abb Ey cured. I 


it-skins ni want to know if there 
is any method to aye the same a rich brown oglour, with- 
by I ahall feel obliged to 


out spoiling the a ing ! 
5 to help me.— R. Rs. D. 
(49824. —Joahua and the Sua and Moon.—If 
there are amongst your readers any Jews of the 
requisite knowledge, I should be ob if they would 
kindly inform me what interpretation is put upon the 12, 
13, and 14th verses of the tenth chapter of Joshua! The 
14th verse has the appearance of being an in tion, 
and the 12th and 18th are apparently a quotation from 
the book of Jasher. Years ago I read an tion 
which pointed out that the princes of Israel having con- 
cluded a league with the Gibeonites, a wily ” gape, 
felt bound to leave their temples of the sun at Gibeon, 
and of the moon at Ajalon unharmed—that is, their 
priests as well as the buildings—and that Joshua really 
commanded the priests to be silent for evermore on that 
eventful day—not the earth to cease from rotating for a 
space of 24 hours. It seems strange that so little was 
said of what must have been a most remarkable crent, 


will 
best for a y| E 


and the writer of the 14th verse was certainly justified in 
saying that there was no day like that before or after it. 
I preg be 1 if o meber of the Jewish kepa 
munity wo orm me how the passage is regarded by 
their scholars. It will be seen that if verses 12—14 are 
omi the narrative is better connected than as now 
printed in our authorised version.—Nux Dor. 


and how ma 


after ea „ but this is my own and my neighbours’ 
first attack. We had eaten two days before ; our 
neighbours had not for some weeks.—H. GonxALL. 


Nas it nettle-rash ! Was the fish partaken of smok 
or dried! We knew a case not long since of a similar 
eruption breaking out on all the members of a family 
after breakfasting on smoked ” mackerel, which there 
was good reason to believe had been amoked”’ by a 
much shorter, but very pernicious, process. The medical 
man who attended the family was of the same opinion.— 


D.) 

{49928.)—Air Ourrent. -I have an apparatus in 
which I use a vertical tapered pipe in. long by § and 
lin. diameter at ends, the ama end uppermost, which 
heated gas ascends at a high speed ; the ssid tube is ex- 
poeed a horizontal variable current of cold air also 
travelling at a igh epee: which obstructs the heated 
gas in ing. d some ki iend inform me if 
the top of the tube can in any way be constructed so as 
not to be affected by the horizontal current 1 I have had 


it incased ins ide another larger tube, but still the obstruc- 
tion occurs. Alx CURRENT. 
in 


(49397. ]—Oonvulsions Cats.—We have a 
kitten 14 weeks old, and for six weeks past it has been 
subject to convulsions several times during the week. At 
first it seemed to weaken it, and affect one hind-leg only, 
but now, it quite trates it, and affects all four 
and the back. e have given it castor-oil, and likewise 
syrup of buckthorn, but with no good effect. Don’t see 
any worms. Will some kind friends let us know how to 
cure it, and oblige 1—G. B. 


[49828.|—-Blowpipe Apparatus.—Can anyone in- 
form me how to make for a blowpipe, an attach- 
ment or reservoir, which could be filled with air, by any 
means, 20 that u constant and uniform current could 
away with the direct mouth blow- 
ing now necessary ? 1 find that I cannot maintain a con- 
tinuous blowing from the mouth without physical injury. 
Iknow of Cohen’s blowpipe, but it does not suit my 
purposes. — Fir Is. 


„ — Heating Drying-Room by Hot 
ater.—Can any state whether it if le to. 
heat a ing · room or stove, say 60ft. by Wft. by 12ft. 
high, to 250° or 300° Fahr., by means of hot-water pipes. 
and if so, to maintain it under any conditions ? t 
1 d per inch in lbs. would the pipes be subject to! 

ould they be liable to burst? Any other in ormation 
would be gladly received by—Ax OLD READER or THE 
Enciisu Meouanic. 


148890. — Radical Oure for Hernia.—For 18 
years I have had a small hernia in left side, femoral ; 
always worn a truss, the hernia when truss has been off, 
has never projected more than about the size of half a wal- 
nut and I have neversuffered any pain through it. Iam thin, 
40 years of age. Is the operation for radical cure a severe 
one: Twelve years a doctor promised to perform it 
but illness prevented him. I understand it is simpler and 
oftener done now than then. You may ask why trouble 
about a curc now! The answer is very simple. Being 
afflicted with hernia prevents me from getting appoint- 
ment that I could otherwise obtain.— Ax ExGINEER. 


(49831.]--Reflector.—Wishingto fit up Huyghenian 
eyepiece for a reflector 7ft. focal length, and encouraged 
by Aldebaran's answer, 49126, page 460, I would wish 
to ask him to give me the focal length of field and eye 
leas for the following powers, 60, 160, 200, 360, 500, and 
one, a Ramsden eyepiece with power of 30, and say the 
size of the eye-hole for the lowest power, and also for the 
hest ?—Tevzscoric. 


Er "— Colouring Steel without Heat. — 
os r” gives a receipt in E. M.“ Oct. th, 1882 
reply 47387. I have tried and cannot get it to answer, an 
I would feel obliged if he would tell me how he put the 
Prussian blue into the liquid whether he puts the powder 
blue into the liquid and lets it stand until it dissolves, or 
whether he mixes it in first !—Lixco.n. 


(49333.]—Flat-Fish.— What are habits of the pleuro- 
nectidee f When and where do they spawn! Quantities 
are caught about the coast in August and September. but 
in winter they a to leave the shallow water. Where 
do they go -N. Brown. 


et Rel-Fishery = what kind of traps or nets 
are used for eels, and how are they managed in a ri er 
where quantities of dead leaves, weeds, &c., come 
down at the time the eels are running, and would choke 
up nets, &c.—J. Beown. 


(49386.——-Bi-oxide of Barium.—What is it, and 
how is it made! Can it be produced uy an amateur f—S. 


[49386 ]-—Bichromate Battery.— What are those 
purplish crystals that form at bottom of the jars in which 
the soui ioe the above battery has been standing 
some time 1—8. 


[49887.] Electrical —What would be the result if 
zinc and silver plates (as used in Smee’s battery) were 
used with the same solution as employed in a bichromate 
battery, also vice versà (using carbon and ziuc in the 
ordinary Smee’s solution) !—8. 


(49338.]—To Mr. Lancaster.—I am about te take a 
number of photos of mechanical drawings, and intend to 
use quarter-plate. Could the photos. be magnified so that 
the figures might be read! ould it be any advantage 
to use half-plate size? Is there any process of copying 
the drawing direct without a tracing CE. ME. 


[49339.] -Dogs.—Has any rational explanation teen 
given—(1) of the dislike dogs often show to music; (2) of 


be kept up, thus do 
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the futile scraping action they perform after dropping 
fæces? With to the former I would remark bat 
both the scent and the hearing of dogs seem to be more 
acute than ours; in the case of hea ing. a dog in the 
house will hear a footstep outside sooner than any person 
in the house, and will also distinguish whether the foot- 
step is that of a friend or a foe 175 person to be barked 
at). As to music, it is curious to seo a dog, which mia ht 
easily escape from the source of discomfor“, helplessly sit 
down. and lift up his voice in a prolonged howl of misery 
and amazement at this thusness. Are we to suppoee that 
what seems to us pleasant harmony is to the finer sense 
of a dog nothing but jarring discord? What does the 
avatomy of a dog's inner ear reveal! In what wnys does 
the dog’s ear differ from ours, and do the farts afford avy 
light on the matter referred to? I may ment ion the case 
of a dog belonging to a friend, which howled only at a 
particular tune; whenevcr this was brought into any 
piece, the how] infallibly began.—Mac. 


(19310.]—Jupiter.—Observing the planet on January 
15th about 10 p.m., I saw what seemed to be the great 
red spot in transit. If this really was the spot, it 
appeared but the ghost of its former self. With 3} 
„Wray“ and power 120, it was just discernible, and pre- 
sented a very great contrast to its appearance during 1880. 
I would like to know from some one who saw the planet 
with a larger aperture on that night, if this was certainly 
the red spot 1—F.T. 


[19311.]—Legal.—I am a widower with onc son and 
three daughters. I have a piece of copyhold land. I made 
it over to my married daughter, who hay children, who 
* have since died. If my will is not altered, who will take 
the property at my death -M. W. R. 


_ [49812.]—Waterhouse Diaphragm.—!I am fit- 
ting above to a quarter-plate portrait lens. Will Mr. W. 
J. Lancaster kindly inform me if the exnct centre 
between the backs of the lenses is the correct place to cut 
the tube !—Pnuru. 


(49343.}—Crystoleuam Pictures.—Can some of 
your correspondents inform best way to make crystoleum 
pictures! What kind of varnishes and adhesives are 
used 1—Pnoro, 


[49344.]—Violin Queries.—(1) It is said that 
stringed instruments are always tuned in perfect fifths. 
If so, how do they manage to play in tune with the other 
instruments of the orchestra and with the pianoforte, all of 
which have the tempered senle! (2) Middle C (C on the 
first line above the bass stave) is in the highest part of 
male voices ; but the aame note played by the violin and 
other instruments is an octave lower. If this view is cor- 
rect, how is it that no mention is ever made of it !— 
VOLTAMETER. 


[49345.]—Hoist.—Would any of our readers be good 
enough to give a di of a hoist-rope or chain capable 
of ing about 5cwt.! I have a sketch of a hoist in 
Vol. of the “ E. M.“; but it is not plain enough 
to work from. Please to give dimensions and probable 
cost of such hoist, and oblige—Eco ALrua. 


[49346.)—Legal— Promissory Note.—To Mz. 
WETHERFIELD.— Noticing your reply to Promissory Note 
and the Statute of Limitation, may I ask if I can legally 
claim 6 per cent. which the borrower on promissory note 
agreed to pay! Also, though for eight years he has not 
paid interest on the amount, but Nine an insurance 
agent he has annually paid my life-policy premium in his 
company, in which 1 am insured; but the amount does 
not equal the interest. Is not this a recognition of the 
debt '—Bera. 


(49317.]—G@.W. Eogines,—Can any rerder give sire 
of cylinders of the following classes !—135, 613, 859, 1216, 
1501 and 1801.—C. H. 


49848.] —G.E. Engines. — Wanted princi 
enslons of—56, 72, 189, 229, 381, 400 and 406.—C. ° 


[49319.]—Clock.—I wish to fit a new pair of pallets to 
a &)-hour American clock, and not baving the old ones 
fora proe, I want some help. I purchased a new pair, 
and I can’t get them right. How many teeth should 
there be between pullct, and how am I to correct the 
drop !—Country. 


[49850.)—Toy Gas-Eagines.—Can any one inform 
me whether these have yet been made ! If not, would 
not a model one be practicable to be driven from ordinary 
gas-burner !—Dusrpan. 


bias, e Corrugated Tile Roof.—T have a large 
room roofed with best corrugnted tiles, and pointed in- 
side and out, but yet the rain tinds its way in. Would it 
do any good to give it a coat of tar on the outside, or is 
there any other remedy !—Oxz Wantina To Kxow.. 


49352.]—ToO Mr. Lancaster.—Many thanks for 
reply. another answer last week you state that there 
are incandescent clectric lamps which require less battery 
powcr than Bwan's. Would you be kind enough to tell 
me the name of a cheap one, as I want to light up to 
tive-candle power with as few cells as possible !—Onx 
Wasting To Now. 


(49353. ]— Astronomica]l.—I would wish toknow what 
branches of pure and applied mathematics it would be 
nocessary to learn in order to be nble to calculate the 
exact times of the occultation of stars by the moon and 
such other occurrences as we see registered in the Nautical 
Almanac, Also if such calculations are very long and 
tedious operations !—AncHIMEDES. 
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Catalogue of Tools.—From Ri. Melhuish and 
Sons, of Fetter-lane, E.C., we have a catalogue of 
tools which would have surprised the mechanics of 
fifty years ago—so many useful novelties having 
been introduced that, for any peculiar piece of 
work there is now a special tool. The demand for 
tools has increased the supply, and consequently 
prices are much lower than they were. Our 
amateur friends might look through this catalogue 
with advantage. It will be surprising if they do 
not find something that is just what they want. 


CHESS. 


Art Communications for this department must be 
addressed to the Chess Editor, at the oftice of the 
oe Mecuanic, 31, Tavistock-street, Coven 


PROBLEM DCCCXIX.—By Sergt. Major M ARTHUR. 
Black. 
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White, (9+7 
White to play and mate in two moves. 


PROBLEM DCCCXX.—By J. P. TAYLOB. 
Black. 
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White. (9+5 
White to play and mate in two moves. 
SoLUrIOx to 815. 
White. Black, 
1. B-K 8 1. Anything 
2. Mates 
SoLUriox To S16. 
White. a lack, 
1. Q-K B5 1. Anything 
2. Mates 
NOTICES TO CORRESPONDENTS. 
Conract Solutions to 813, 814, 815, 816 by Di zam a 
( 


to 817, 818 by D. Mackay; to 815 by A. T. 
&16, Black King escapes at Q Kt 6 on second move) ; to 
$09, 810 by J. Roe; to 815, 816 by 8. Follwell, J. B., 
of Boxford, and W. T. Bayne ; to 814, 816 by A. 
Briggs ; to 815 by T. Gaskell; to 814, 815, 816 by 
Schmucke; to 818 by J. B., of Boxford. 


D. Macxay.—Thanks for problem. 


J. B., or Boxrorn.—The fact of no solution appearing to 
your four-mover proves its difficulty. 


Steam Jackets and Economy.—aAt a recent 
trial of an engine. made in Belgium on the Corliss 
oa the following details are given concerning 

e 5 the steam jacket: Working under 
average conditions, without the jacket, the engine 


developed 127:6 horse-power, with a consumption of 


2°47 pounds of steam per indicated horse-power per 
hour. With precisely the same opening of the 
valves, and under otherwise exactly simi con- 
ditions, except that steam was admitted to the jacket, 
the work rose to 15713 horse-power, andthe con- 
sumption of steam fell to 19°S5lb. per indicated 
horge- power per hour, making in this way a gain of 
19-6 per cent. A somewhat defective action of the 
steam traps existed the day on which these results 
were recorded. This trial was repeated the following 
day, and the consumption of steam fell to 18-96lb. 
per indicated horse-power per hour, making a gain 
of 231 per cent., the amount of power being sensibly 
the same. Comparing the mean of these two days’ 
work, the same engine did 23-7 per cent. more work 
with the jackets than without, while the saving of 
steam per indicated horse-power per hour was 2°16 
per cent. by the use of the jackct.—Engincer and 
Lron Trades Advertiser. 


ANSWERS TO CORRESPONDENTS. 


— —— 


% AU communications should be addresard to the EDITOR 
of the ExoLisn BMecuanic, 31, TZavistock-street, Covent 
Garder, V.C, 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw- 


nes for illustrations on separate pieces of paper. 2. Put 
titles to querics, and when answering queries put the 
numbers as well as the titles of the queries to w the 


replies refer. 8. No charge is made for inserting letters, 
ucries, or replies. 4. Letters or queries asking for ad- 
disses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments, 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 
°° Attention is especially drawn to hint No.4. The 
space devoted to letters, queries, and replies is meant for 
e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Bixpenny Sale 
Column“ offers achcap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to . evening, Jan. 24, and Aus 0 0 
elsewhere :— 


BELIG, BonNENTHAL, axD Co.—T. James.—E. B. Fenessey. 
T. and Co.—C. F. Bally.—T. R. Willis.—J. Devey 
and Co.—Dr. Wentworth Erck.—G. N 
Watkin.— ineman.—A Novice.— H. T. W. Tube. 
—F. J. P.—Student.—W. R.— E. H. H. — Amateur 
Watchmaker.— T. Clarke. Non Valeo.— F. A. Muhlen- 
beck. — E. E. Barry.—J. T. Roehard.— W. R.— W. 
Dearden.— Turbine. — J. A. G.—H. Kent.—J. Morrell. 
Ironmonger.— Amateur Electrician.—Xylo.—T. W. 
Summit of England. — T. B. C.—J. 8. B. Bell.—A 
Fellow of the Royal Astronomical Society. 


Ronert Roperts. (We fear we cannot just yt spare 
more space for the E per ata (lf Y. ever 
turns up alive, Z. will be liable to prosecution for 
bigamy.)—Mecuanic. (We do not think the i 
could be set aside on the grounds named.)—H. F. 
Girrs. (Lockwood and Co. publish a useful litfle 
manual he ig and 1 ae honore Mr. 

arman’s, lately partially completed in these pages, 
and which, we hope, will be nbliahed separately one of 
these days.)—J. L. Tar. 1 here is no such examina- 
tion if you mean Assoc. I. C. E.“ or Memb. I. C. E.“ 
You had better write the Secretary of the Institution 
of Civil Engineers for fuller iculars. )—Scrasors. 
A sailing vessel, certainly, if time is no object. 
ydney, Melbourne, or Brisbane.)—Qvuestronr. ie 
cannot offer any suggestion, nor do we see very well how 
we can append a sample of the sand to each copy of the 
“E.M.” so as to solicit our readers’ opinions. You 
had better the Address column,” and send 
samples direct.)—C. T. Batu. (The Ethoxo-limelight 
was fully described in No. 832, p. 609. See also some 
remarks on it in Vol. XXXV., pp. 59, 107, 177.)— 
Magica Laterva. (If you mean painting, see p. 553, 
No. 908, and the indices of back volumes. In Vol. XII., 
we had a series of articles giving instructions in paint- 
ing dissolving-view slides, which were afterwards revised 
by the authorand published by Mr. Huches, of Hoxton- 
street, N.)—Evern. (Recipes for violin stains and var- 
nish on p. 538, No. 776. Picture varnish is exactly 
what is recommended. Amber varnish is about the 
most difficult of all foran amateur to make, and we 
do not know how it is to be made without heat. It is 
always cheaper to buy varnishes than to make on the 
scale.)—J. B. (The number for Jan. 1, 1875, 
contains a variety of directions for making camera 
obscura. It can be had for five halfpenny stampe.)— 
C. F. Fiatu. (The numbers containing Bellows Camera 
are entered in the list of Back Numbers, appearing to 
this column the first week in every month. For Instan- 
tancous Shutter, see p. 352, No. 901. and p. 36, No. 912.) 
—OxtTakio. (The sheet zinc would be probably quite as 
good as the block. Gas carbon is the scurf from the 
retorts atthe gasworks. It is sawn into plates and 
slabs, The carbon used for the are lights is the same 
generally, crushed and moulded under pressure, and 
then recarbonised ina furnace. 2. Asto the telephone, 
are not the directions on p. 233 sufficient ? Leclauché or 
Fuller battery.)—Tur Furunk. (If you will kindly 
refer to the past and look in the indices of recent 
volumes, you will find many references to accumulators 
or secondary batteries. e should not be surprised if 
there were something about them in this number.) -W. 
W. BALAAM. (There is a little book on Organ Voicing 
and Tuning,“ published by C. W. Brabner, 150 
Kingsland- road; but if yon look in Vol. X. you will 
find full direc 8 for voicing ae 3 ere wel 
pipe-making. pp. 375, 666, Vol. „:; an 
p. 159, Vel. XXIII) L. S. B. (A bar of wrought iron 
expands about one ten-thousandth of its le for an 
increaso of temperature of 16° Fahr. Thus, a bar 
would need to be about 70ft. long to expand one twelfth 
of an inch.) W. M. (Such work is too delicate for an 
amateur to attempt. We do not know where agate 
centres can be had, but possibly some of our advertisers 
can supply them.)—P. K. M. (You want an clectro- 
motor of some kind. There are eeveral in recent 
volumes. Perhaps that on p. 16, Vol. XXXIV., will 
suit, or same volume, p. 477. If not, look at p. 39, last 
volume, or p. 95 of the present volume. 2. It isthe pith 
oftheelder. 3. It is a couple of ight skiffs united together 
and fitted with paddlewheels. The address is-—-Searle 
and Ron, Stangute, Lambeth. 4. Illustrations of 
methods of making moving models of vessels and sea on 
P. 456, No. 861.)—A Movrore, (We do not know of 
such a book. There is the Metallurcy of Iron,“ by 
Bauerman, which may help. It is published by Lock- 
wood and Co., Stationers” Tall-court. You may also 
find some useful books in the catalogue issued 
by Mr. Calvert, Great Jackson-strect, Manchester.)— 


Fes. 2, 1883. 
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THE STANLEY SHOW. 

HE sixth annual exhibition of bicycles, 
tricycles, &c., held under the auspices 

of the Stanley Bicycle Club, was opened at 
the Albert Hull last Monday ; but although 
the regulations distinctly state that ex- 
hibits must be in position on January 27,” 
many of the exhibitors were not in apple- 
pie order by midday on Monday. The 
cause is readily found. The goods could not 
be received before the morning of Saturday 
last, and the Albert Hall, whatever it may 
be intended for, being scarcely a suitable 
place for an exhibition of velocipedes, 
some of the exhibitors could not find their 
allotted spaces, and when they found them, 
refused to accept them. The natural con- 
sequence was that the catalogue—not 
remarkable for its descriptive contents— 


scarcely tallied with the numbers on 
the stands. We have no doubt it was 
made all right as soon as possible; 


but if the announcement of the opening of 
an exhibition is published, and the public 
are invited to attend, some effort should be 
made to insure a little more order than pre- 
vailed at the Albert Hall on the opening 
day. This year there is a rival exhibition at 
the Agricultural Hall, and if we may judge 
from the complaints of the exhibitors, the 
Stanley Club must muke better arrange- 
ments in future, if it wishes to still com- 
mand the suffrages of the makers of velo- 
cipedes. The exhibits ure scattered over 
the area (or arena) of the hall, in the or- 
chestra, the balcony-floor, and in the gal- 
lery. The latter is by far the best place; 
and there we found the exhibits of the 
larger firms, with a few exceptions; but 
the balcony-floor is someching like a maze, 
and it will be little wonder if many visitors, 
anxious to see all, depart without inspect- 
ing some of the more interesting exhibits. 
In the gallery, then, the Surrey Machinists 
Company show samples of their roadsters, 
and racers of their well-known patterns, 
which have deservedly won high favour, 
and close by, the Britannia Company, of 
Colchester, appear with decided novel- 
ties for an exhibition of the kind, 
in the shape of samples of their lathes. They 
show, amongst other lathes, their No. 13 
screw-cutting,” which is rigged up with 
the slide-rest, and isa very taking tool for 
amateurs : it appears so small and compact, 
though capable of doing a great deal of 
work. Singer and Co. have an extensive 
exhibit of bicycles and tricycles, and, like 
others, they show their machines on beth 
sides of the gangway—a desirable arrange- 
ment. Sociables form an important feature ; 
but perhaps the exhibit which attracts most 
attention is Mr. Charsley's velociman, which 
is shown in its original form, and also with 
double drivers. The tandem sociable comes 
next, as it is convertible into a tricycle for 
one, and thus serves a double purpose—a 
feature which has been studied by other ex- 
hibitors. Rucker and Co. show a selection 
of their makes, and the same remark applies 
to other exhibitors, for the firms with estab- 
lished reputations tave not produced many 
novelties or improvements. From a purely 
trade point of view, there is no reason 
Why a bicycle made for Blank Blank, 
Esq., of So-and-so B. C., should not be 
exhibited; but, except as a spceimen of the 
work turned out by the firm exhibiting it, 
there is also no reason why it should be at 
the Albert Hall. That fact will explain our 
reason for passing over some of the exhibits, 
though, if we have unwittingly omitted to 
notice any novelty or improvement, we shall 
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be glad to hear direct from the exhibitor. 
One feature of the exhibition, it may be as 
well to mention at once, is the appearance 
of several racing tricycles, or three-wheelers, 
in which the object has been to reduce 
weight as much as possible; but, as the 
regulations prohibit the statement of 
weight, unless that has been verified by the 
Stanley Club, we have only the assertions of 
the attendants of the stands as a guide. 
Whether it is wise to make such a regula- 
tion, and not insist on weighing every 
machine claiming tobe exceptionally light, 
is a matter for the Stanley Club to settle; 
for, as things are, those interested simply 
ask the question and get an answer which 
may or may not. be true. By-and- by, 
the principal makers—discovering how little 
the Stanley Club does for them—will take 
the matter into their own hands, and have 
an exhibition on their own account. Hydes 
and Wigfull show some thoroughly good 
machines of well-known patterns, and Elli 

and Co. are to the fore with their Faciles, 
not forgetting the identical machine on 
which W. Snook made the memorable ride 
of 2141 miles in 24 hours in September last. 
We noticed the Facile some time ago 
(p. 370, Vol. XX XI.), and as an easy-going 
safe roadster it commends itself to all riders 
of the so-called tiinid' (we should say 
prudent) school; for as Mr. Snook has 
shown, it is capable of doing quick work, 
and is practically as safe as any bicycle 
can oS, be. For the benefit of those 
who do not know it, we may say that the 
cranks are worked by levers pivoted to ex- 
tensions of the fork, and that while the action 
18 simply up and down, the feet are within 
reach of the ground, so that there is little 
fear of a tumble. Mr. Andrews is to the 
fore with some excellent specimens of his 
machines, notable for their remarkable light- 
ness, while his improvements are found in 
not a few of the other exhibits. Hillman, 
Herbert, and Cooper have a splendid show 
of machines of their make, including some 
youths’ and children’s bicycles; while the 
Coventry Machinists’ Company follow suit 
with their well-known machines; but also 
exhibit some novelties in the shape of a 
racing tricycle, 46in., weighing 461b., and 
a couple of ‘‘ Coolie” tricycles, as they are 
called, in which the passenger sits in the 
front, and is propelled by a native athlete.” 
One of these is for the King of Siam, and 
has accommodation for two passengers, with 
one coolie to drive the action being placed 
behind. These machines are suited for 
work in India and tropical countries 
where labour is cheap, and exercise 
of the tricycling kind not altogether 
advisable for Europeans. Bayliss, Thomas, 
and Co. havea representative collection of 
their well-known machines, and a decided 
novelty in the shape of a lady’s tricycle, in 
which the dress is entirely covered by a 
light case (called the Beatrice Shield), the 
doors of which open out in front like those 
of a Hansom cab. They also show a hand- 
lever Excelsior, for use by persons who are 
weak or deformed in the legs. The Bicycle 
and Tricycle Supply Association show the 
“ Matchless bicycle, in which vibration is 
reduced to a minimum by the use of india- 
rubber—the handles, fork, bearings, and 
all parts capable of conveying a shake to the 
rider being clothed with rubber. Contrary 
to expectation, it is found that the rubber 
where it is subjected to friction is not worn 
so much as would be expected, and as oil is 
carefully excluded, this machine is highly 
appreciated by many riders, as the vibra- 
tion, if not entirely absorbed by the rubber, 
is materially lessened. This association also 
exhibit specimens of the omnicycle, a 
machine which dispenses with a crank 
by using a set of combination levers, 
and which, it is said, can be propelled 
up the steepest hill with comparative ease. 
Starley Bros. have a good show of their 


machines, and a full size model of the balance 
gear or differential gear, or whatever it may 
be called, which other makers have utilised 
or copied, in their endeavours to obtain 
double-driving for tricycles without the de- 
fects of the double gear, pure and simple. 
The Royal Machine Manufacturing Compan 

show a modification of this plan, in whic 

the pinion and gear wheels are placed in a 
box, and a shaft at the back connects the 
two drivers by means of mortise wheels; 
the St. George’s Foundry Company show 
the same principle, carried out in a different 
manner by means of a ball chain. All these 
devices are ingenious, but it may be doubted 
whether the game is worth the candle. 
Double-driving is no doubt an advantage, 
but as it can only be attained by a 
complication of parts, there is always 
the additional friction and the extra 
wear and tear. The last-named Company 
also show improved forms of the Rapid 
tricycle, in which the gearing is altered by 
a simple movement of a lever; but effective 
as these are, they add to the weight of the 
machine, and as dust can easily reach the 
gearing, there must be scrupulous cleaning, 
or rapid wear will result. Amongst the 
„ sociable ” class there is a tendency to 
adopt the tandem style; but without the 
balanced gear these machines are rather 
risky. Some are arranged for each rider to 
drive a separate wheel; then, as the power 
applied is almost sure to be different, there 
is a tendency in the machine to swerve to 
one side; and if the arrangements are such 
that both drive one axle, it is obvious that 
the weakest rider does little to propel the 
machine—hence the balance gear is coming 
into favour for sociables. Some exhibitors, 
too, show tricycles running on two tracks, 
the steering-wheel being in line with one of 
the drivers, and they claim that there is 
free exit from the machine in the event 
of a “spill”; but, unfortunately, the 
placing of the steering-wheel to one 
side is likely to cause a spil, which 
might be avoided with an ordinary front 
or rear steerer. Rudge and Co. show 
specimens of their standard machines, with 
a novelty in the shape of the tangent-wheel 
racer, made for F. Moore, the amateur 
champion.” In this machine the spokes 
are taken through the hub and bent back to 
the rim, where they are secured—a revival, 
we think, of an old idea. This machine (a 
doin.) is said to weigh 24lb. The same firm 
show specimens of the Coventry Rotary, 
which, one of the earliest, still holds its 
place, and is not unlikely to obtain premier 
position, now that the gear has been placed 
in the centre of the machine, and it lends 
itself so readily to the formation of a con- 
vertible.” In the tricycle form this machine 
leaves little to be desired, for the big wheel 
acts as a powerful driver, and the two small 
wheels being c nnected together, with the 
weight fuirly distributed, afford ample 
means of steering, while one can easily get 
off in the event of danger ahead. As 
regards the matter of rapid exit, Mr. 
Moore shows a novelty in tbe shape of 
a front-steered tricyele, called tho Orbi- 
cycle,” because the driving and balance 
gear is concealed within an orb in 
the centre of the axle-tube. This orb“ 
is connected by a tube to tne front wheel, 
near which is another orb containing the 
driving-gear on the pedal-shaft. There is 
nothing in front of the rider but the wheel 
and the cranks, the frame being simply 
a T, with the vertical limb inclined, The 
gear being completely inclosed, is pro- 
tected from dust, and also from contact with 
the dress. By reversing the seat-rod (of the 
now common ]-type) the machine can be 
converted into a rear-stcerer of the Humber 
pattern. The Ideal“ cycle, which we 
illustrated on p. 154, is shown in two 
machines, both of which give evidence of 
having done much work; and in the same 
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room or department of the maze the 
National Bicycle Co. show, amongst other 
‘exhibits, a ‘‘ Hansom Sociable Tricycle,” so 
named, apparently, because the front 
scat (for the lady) is protected by 
a sort of canopy. It is on the 
tandem plan, each rider driving one 
wheel. Keen and Co. show ma- 
chines fitted with Kinnaird’s patent lever 
-aetion, the advantage of which it is difficult 
to discover. In the Facile and the ’Xtra- 
ordinary there is an object in connccting the 
pedals to the crank by a link, but the Kin- 
naird simply introduces another link without 
any corresponding advantage. Another 
novelty of doubtful advantage is the Patent 
Crypto-dynamic two-speed gearing of 
Messrs, Shaw and Sydenham, which is a 
method. of adapting what is commonly 
known as power-gearing to a bicycle. The 
additional weight is about 10lb., and with 
that, and the disadvantage inherent to all 
gearing, the bicyclist will be able to speed 
a 52in. wheel, say, down to slim, as the 
patent gearing gives power of 1°66. The 
change is effected instantaneously, so that 
a ‘bicyclist, on approaching a hill, can 
put the gear into action, and exert a little 
extra pressure to compensate for the 
friction. In the centre of the area Goy has 
an exhibit of machines and all the accessories 
of a cycling outfit, with a Swiss chalet 
having measured doors to test the ability of 
the tricycles to pass within given dimen- 
sions. The home-trainers will attract 
some attention, now that it is known they 
are patronised by Dr. Richardson. They 
consist of a strong heavy pedestal, carrying 
a saddle, and having a disc driven by pedals, 
the tension of which can be regulated by a 
strap to imitate the resistance of the road to 
the cycle. A counter and a bell show and 
indicate the ‘‘distance” traversed. May- 
nard, Harris, and Co, exhibit specimens of 
the Devon Tricycle, and J. Devey and Co. 
have a good selection of machines notable 
for their low price. A comparison of prices 
does not come within our province, but we 
may be allowed to suggest that some 
machines are very dear. ‘The South London 
Machinists’ Co., besides their well-known 
machines, show a front-stcered double- 
driving tricycle, with balanced gear, a 
featuro which many makers are adopting 
because the box containing the gear offers 
facilities for the application of a band brake. 
Wo must not omit to mention that Mr. 
Bown, as usual, has a fine show of ball 
bearings and fittings generally, which will 
attract the attention of amateur mechanics 
who make their own machines. The show 
contains more than 600 machines, and the 
preponderance of tricycles indicates that 
makers are endeavouring to supply a dc- 
mand which is steadily growing, for there 
can be little doubt that before long tho 
number of tricycles and sociables in use will 
exceed that of two-wheelers. 


THE ELECTRIC LIGHT IN A FRENCH 
WORKSHOP. 


HE electric installation at the railway 

works of Saint Denis is pronounced by 

La Nature one of the best examples that 

could be cited of the great variety of appli- 

cations of which electricity is susceptible, 

and the numerous services it may render 
when judiciously employed. 

The workshop and sheds of Saint Denis 
are cxclusively—at least in the part lit clec- 
trically—devoted to the construction of rail- 
way carriages. The numerous machine tools 
used in this manufacture are driven by a 
steam-engine of 60-horse power, of which 
there is always, at least, 10 available (other- 
wise) during the whole time of work, but 
the nature of the work does not allow of 
taking more than 10 in a permanent way 
at any moment; and yet this available 
forco would be insufficient for lighting 


the workshops, which is effected with 10 
arc-lamps of the Weston system, and 24 
Maxim incandescent lamps; representing, 
when the whole is in operation, a work of 
15 to 16 horse-power. This difficulty has 
been got over by the use of accumulators in 
the following way:—The dynamo electric 
machine which, in the evening, feeds 
the Weston lamps, serves by day to charge 
the accumulators, which, in the evening are 
discharged through the incandescent lamps. 
Thus, the available work of the engine is 
utilised throughout the day, and a single 
dynamo-machine suffices to insure the total 
lighting service, which is thus established 
under he best economical conditions. 

The machine employed in this installation 
is a continuous-current dynamo of the 
Weston system, with inductors in circuit. 
It furnishes, with a velocity of 900 revolu- 
tions, an electro-motive force of about 250 
volts, and a current of 20 ampères, capable 
of supplying 10 Weston lamps in current. 
These lamps, similar in principle to those of 
the Brush system, are characterised by the 
feature, prominently brought out bythe recent 
Electric Exhibition Committee, that they 
act with a very small arc, a small electro- 
motive force, and a comparatively intense 
current; since 250 volts in the machine is 
sufficient to feed 10 lamps in circuit, which 
is less than 25 effective volts per lamp. | 

By day, the machine-current is sent into 
S0 accumulators with goffered plates of the 
Kabath system, arranged in two series of 40 
elements each. A two-direction commutator 
allows of changing the course of the current 
at will, to the Weston lamps, or to the 
accumulators. The arrangement of the 
machine requires, in this latter case, some 
pea precautions. It has been stated that 
the inductors of the machine were placed in 
the same circuit. It results from this that 
if the machine were directly shunted to the 
accumulators, at the moment of charg- 
ing, the current of these accumulators 
would reverse the excitation, and, con- 
sequently, the 
the machine, and the effect of this would be 
to quickly empty the accumulators, instead 
of tilling them, and perhaps they would be 
damaged. The following method to obviate 
this is adopted: The circuit of the machine 
is first closed through a resistance of suit- 
able length for a few minutes, and the 
machine is then gradually excited to its 
normal power, the polarity corresponding 
to the remanent magnetism of the inductors 
being. preserved. When this resistance is 
suppressed, the current sent into the accu- 
mulators is produced in the direction which 
suits their charge. If, from any cause, the 
slowing of the machine, e.g., the electro- 
motive force of the machine tended to 
become inferior to the inverse electromotive 
force of the accumulators, an automatic 
break in the circuit would cut the com- 
munication between the accumulators and 
the machine before the direction of the 
current was reversed; and any accident 
would thus be avoided. 

The machine having an electromotive force 
too great to charge the accumulators, it has 
been necessary to introduce a certain resist- 
ance into the circuit of charge, so as not to 
fatigue and heat it (this is a waste of force, 
La Nature remarks, which might be avoided 
by variation of the number and grouping 
of the accumulators). 

At present the charging of the accumula- 
tors takes only four hours a day, and is 
produced by a current of 20 to 22 ampères, 
or 10 to 11 ampères per series. 

The discharge is effected through 24 
Maxim incandescent lamps mounted in deri- 
vation with the two series of accumulators. 
The current furnished is, on an average, 
about 40 ampères; that is to say, about 
double the current of charge; but the dura- 
tion of action does not exceed an hour and a 
quarter to an hour and a half. 


number of accumulators grouped ina 


current produced by] 


As the discharge of the accumulators is 
not constant, and the flow ually 
weakens, this flow is regulated by hand, by 
introducing into the discharge circuit 
gradually decreasing resistances, which 
admit of keeping the lamps in their normal 
state during the whole hour of lighting. 
These resistances consist of bare iron wire, 
wound in the form of spiral springs, and 
connected with the successive keys of a 
round commutator, with 14 directions, 
worked with a handle. The employment 
of these resistances, again, is not very 
economical, and it would be possible to 
obviate this fresh waste by using a mete 
ferent manner; but it must not be left out 
of sight, that in the case under consideration 
the economy of force is only a secondary 
consideration, since this available force of 
the machine is of very small cost com- 
paratively. It would be easy to obtain a 
better utilisation by increasing the number 
of lamps and accumulators. In this par- 
ticular case, Mr. Charles Farquhar, the 
engineer of M. de Kabath, who has 
directed the installation, has sought sim- 
plicity above all, and, we must say, he has 
fully succeeded.” 

It remains to speak of the ingenious ar- 
rangement devised by Mr. Farquhar, to 
meet the special exigencies of illumination 
of the large workshop in which the incan- 
descent lamps are placed. This place is 
devoted exclusively to drying and painting 
of the carriages, which are placed on the rails 
in parallel lines. Tho points where the light 
is necessary vary continually with the degree 
of advancement of each carriage, and the 
nature of the work to be done. Thus there 
was need of movable, though suspended, 
lamps, without a quantity of hanging wires, 
which would have been a hindrance and 
trouble, and would have got into confusion 
through the carelessness of workmen. The 
difficulty has been surmounted thus: Be- 
tween each range of carriages are stretched 
el with each other and the rails), 
about 16ft. above the ground, two bare 
copper wires connected with the two poles 
of the accumulators, The wire are about a 
foot apart. The incandescent lamps are 
each fixed to the end of a hollow rigid rod 
about 10ft. long; within this rod are two 
insulated wires, which communicate with the 
binding screws of the lamp, and with two 
horizontal arms at tho top, the whole pre- 
senting the aspect of along J. These two 
horizontal arms rest on the two stretched 
copper wires, and bring the current to the 
lamp-wires. By this arrangement, which is 
likely to be often imitated, the lamps can be 
easily shifted in position by pushing with 
a rod, making the top of the T-piece slide 
along on the stretched wires. To msure 
good contact, it is sufficient to rub the con- 
ducting wires once a month with a piece of 
emery-paper fixed on the end of a rod. 

In this way the light can be brought to 
the points where it is specially required, 
other points being left in comparative dark- 
ness. 


AYRTON AND PERRY’S ELECTRIC 


METER. 


DER the rather long title of “ Contri- 

vances for Registering tho Amount of 
Work given Electrically to any part of an 
Electric Circuit in a given time,” Profs. Ayrton 
and Perry have obtained letters patent for the 
invention of an instrument which shows by 
pointers on dials tho total amount of energy 
which has passed electrically into a circuit. It 
consists of a small machine shaped like adynamo, 
the movable ficld-magnet of which is wound with 
moderately thick wire. The fixed armatures aro 
wound with a wire whose resistance may bo more 
than two hundred ohms; or, again, the moving 
part may havo a considerable resistance, und the 
fixed may have the smaller resistance. The cores 
in both cases may be of very soft iron, or other 
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magnetic matter, or they may be of non-magnetic | ployed to moasuro the quantity of electricity that 
matter, so that they cannot become permanently | has passed in a circuit, but a knowledge of the 
magnetic or of electrically non-conducting matter. | quantity of electricity that has passed gives no 
The ends of the bobbin of high resistance are | indication of the work the electricity has done; 
connected with the extremities of the portion of | thcir instruments are not designed to record the 
an electric circuit whose supply of energy it is | quantity of electricity that has passed, but instead, 
desired to measure; the main current, or any | the electric energy previously given to a circuit— 
fractional portion of the main current, being that is, they record the time-integral of current 
allowed to through the coils of smaller | into electromotive force. 

resistance. tt is sell Oe that the average 

force acting between the movable and fixed parts 
is proportional to the product of the currents 


flowing in them, and this is evidently proportional IMPROVED WATER-GAUGE. 
to the horse-power which is being expended in 


N improved water-gauge, for use on boilers 
the main circuit: hence the horse- power so ex- A g : 


and other vessels, has been recently patented 
pended, multiplied by the velocity with which the | in this country on behalf of Mr. L. M. 


ect, of 


movable part is made to rotate, is proportional to | Boston, Mass. The object of the invention is 
the mechanical power given out by the motor. | to render the height of the water apparent at a 
If now the only work done by the motor is done | glance. The construction will be readily under- 
in overcoming fluid friction, or in causing magnets | stood from the annexed engraving. The tube is 
to revolve in front of metallic plates, such as | of glass of any suitable dimensions. One half of 
copper, or, as in Arago’s disc experiments, in all | the exterior surface being ground to form a back- 
these cases the forces resisting motion are propor- | ground for enabling the column of water in the 
tional to the velocity, and it is obvious that the| gauge to be seen to better advantage, or more 
number of revolutions made by the motor in any | distinctly, than with the ordinary tubes. The 
time is proportional to the electrical energy given | tube is provided with a hollow ball or float, prefer- 
to the circuit in that time. The only work there- | ably composed of coloured glass, and pear-shaped ; 
fore done by the motor is the moving of vanes in | the float may, however, if preferred, be round, or 
the liquid, or in the relative motion of magnets | may be composed of other material than glass, 
and conductors, with the exception of the small | and have two bulbs, the object of the float being 
amount of work necessarily done in overcomin 
the friction at the bearings of the machine, an 
in moving the recording apparatus. The num- 
ber of revolutions made by the motor in any time 
is determined in much the same way as that 
employed in gas or water meters, and the electric 
energy given to a house or machine, or a lamp, 
during any period of time, is represented by the 
difference of the readings of the instrument at the 
inning and end of the time in question, just 
as in a gas or water-meter, the quantity of gas or 
the quantity of water is m Steel or cast 
iron must not be used either in the armature or 
fixed parts of the machine, and, indeed, it is pro- 
bably preferable not to use in the moving part 
any metallic core, as the induction currents give 
rise to prejudicial resistance. In some of the 
instruments the armaturo coils have non-conduct- 
ing cores. The distinguishing characteristic of the 
machine is that when it moves under the action 
of electricity, the average forces causing motion 
are proportional to the product of the currents 
flowing in the fixed and movable parts, one of 
these currents being proportional to the whole 
or a fractional part of the electromotive force in 
the main circuit, and the other being the whole 
or a fractional part of the main current. The 
arrangement mado for resisting motion may be 
any one in which the resistance is proportional to 
the speed, so that the mechanical power wasted is dof thin sheet-metal. and ‘ded with i 
proportional to tho square of the speed. Some | POSed of thin sheet-metal, and provided with m 


constant frictional resistance will necessarily be | Wardly projecting flanges or fingers, for prevent- 
present, but it is reduced as much as possible, and | ing the float from passing out of the tube into the 


the correction for it is made by adding to the | Sttings of the gauge when tho water is very high 


f : 101i : or very low. The body of the guard is bent to 
which i fens a ac ats such a curve laterally, that when it is inserted in 


Another method employed to register the the tube it will be sustained in pesition by the 
energy given electrically to any circuit is of the spring or expansive action against the inner 
nature of an addition toa pendulum or balance, Surface of the tube, the projecting flange or 
or other regulator of a clock or watch. On finger striking the float and preventing it from 
such vibrating regulator Profs. Ayrton and passing through the rd. When a double 


i ; : ; „float is used it should be so constructed and 
5 . 1 n weighted as to bring the water line to the neck 


is another : 
coil of wiro. One of these coils has great or narrow part of tho float, tho upper bulb being 
resistance, and connects tho two extremities of | entirely out of the water, thus effectually serving 
the part of the circuit about which it is wished the purposes of a i hag er bar ahr be obvious that 
to have a record, so that the current flowing in| the tube, having one ha of its surfaco ground 
it is proportional to the difference of potential. | ongitudinally, may be used without the float or 
Through the other coil passes the wholo or any | Svardsif desired. 
fractional part of the main current. These coils 
are so placed that the attractions or repululsions 171... a 
between would, in the absence of gravity or of the | PRACTICAL NOTES ON PLUMBING.— 
forces of springs, cause a very slow vibration of LIX." 
the regulator if displaced from the mean : 
position. The effect of their being added to By P. J. Davies, H.M.A.S.P., &c. 
(Continued from page 446.) 


the ordinary forces is to slightly quicken or 
shorten the time of vibration of the regulator. 

NOY should you have to uncover the well, do 
not rush headlong into your grave b 


If this shortening or quickening is a small frac- 
tion 3 5 time of MLS ay thoy have 

proved that the loss or gain of the time-keeper | descending into a space filled with carbonic aci 
from what the recorded time would be, if there a gas which e support life, nor can it be 
were no electric currents, is proportional to the f scen, but it will smother the strongest animal in 
total energy given tothecircuit in any time. If, the world. Always lower a lighted candle before 
however, tho shortening or quickening of time | you descend into any well; if the candle will 
>f vibration is large compared with the whole arn: you are safe; if not, do not, upon any con- 
ime of Vibration the loss or gain of the time- | sderation, venture down until this deadly and 
per is no longer proportional to the total] treacherous enemy is driven out or cleared away, 
nergy. Profs. Ayrton and Perry are aware that 

lectromotors, as well as clocks, have been em- 


== 


to enable the height of the water in the tube to 
be instantly ascertained, even at: a considerable 


distance from the gauge. 
The guards at the ends of the tubes are com- 


From the Building News, All rights reserved. 


anythin : 
by blowing air from a foul-air blowing-machine, 
as shown at Fig. 301, or by the use of a gas and 


which is done as follows, namely :—by lowering 


ing to cause heat, so as to rarefy the air, or 


not water, or blacksmith’s 11 8 0 forge, or to 
blow down a lot of iron, india- rubber, or other 
pipes, and which must reach down to the water, 
or nearly. Sometimes the rising mains (not 
having tail or chamber - valves) are made use of 
for this pumping down fresh air. This is donc 
by fixing a ball stop-cock upon the main pipe 
near the barrel, with a pipe leading to the sur- 
face of the water in the well. Such ball-cocks 
are best worked with rods reaching from top to 
bottom. Of course, by attaching a rubber hose 
on the outlet of the main, and by pumping air 
down the main in large quantities, the foul 


ka 


WHEE 


air will soon mingle with the fresh air and rise to 
the surface, when the candle will burn. It may 
be asked, How am I to get down a well? You 
should be let down by the aid of a windlass, and 
wound up upon a rope such as shown at Rore 
Fig. 302. 

wo men take the windlass, one on cach side. 
The other handle is not shown on the whccl, but 
that docs not signify. Sit across the sabpLk with 
the rope between your legs, and at first, until 
you aro used to the work, with a piece of sash 
cord over the right shoulder round the rope and 
under the left armpit, and away you go grandly 
to the bottom stage. If you have never been let 
down before, you will have some very peculiar 
feelings as you descend, and will be full of won? 
derment as to whether the brickwork is safe, are 
the stages safe? and will anything fall? 
It is a way down! Suppose that the rope 
should break, or thoso on the top should acci- 
dentally let go the winches! Then you 
wonder if there is any foul air in the well. 
All this is running through your mind as you 
first go down. Shall I fa oft ? Then, if a very 
deep well, you may seo that the brickwork is 
winding, and the chances are, that you will say 
to yourself, This is not a safe well. Perhaps there 
aro a few bricks out in places, or that you may 
be in a dangerous well; then you will, from the 
first moment of your descent, wish yourself on 
top again. All this will pass through your mind, 
and this is the very thing, if you aro in safe and 
trusty men’s hands, that you must forget, for it 
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only makes you more nervous, and under the in- 
fluence of such wretched feelings, men have been 
known to faint and fall off, as though foul air 
was in the well. A plumber has no right to enter 
a well if he hasan idea that he cannot stand the 
first horrors of well-work, more especially if it 
be a dangerous well. For example, sometimes 
you will have to descend 50ft. or 100ft., and then 
walk along a heading perhaps 60ft. or 100ft., 
then go down another well, which is another 
50ft or 100ft. deep. These are the wells wherein 
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the danger lies, and yet, after a little while, you 
become thoroughly at home in such wells. It 
requires confidence and great skill in making 
proper examination and preparations every time 
you onter a well. 

Sometimes it happens that you work off ladders 
from stage to stage, Kc. When such is the case, 
take care that you fix the ladder safely, and that 
the stages are sound, for it is not at all an un- 
common occurrence to find the stages of old wells 
give way under one’s feet, to the horror and dis- 
may of the person descending. My advice is, 
never to descend into a well from stage to stage 
on ladders, unless you are quite certain that the 
stages are safe. also contend that all stages 
should be of iron, granite, or gun-metal. Such 
stages will be illustrated as we proceed with our 
deep well pumps; but before entering upon this 
it will be best to explain the simpler kinds 
to fix. 


Tube Well and Pump. 


This kind of pump was much used by the 
Inglish soldiers during the Abyssinian war. 
Fig. 302, A, is an illustration of this pump, 
showing the suction A, E, F, driven into a water- 
bearing strata at A, D, E; it will be plain that 
if you drive the tube G, F, E, A, through the 
soil, &c., as explained in the geological woodcut, 
Fig. 270 or 271, or intoa water- bearing stratum, 
as shown, you can pump up the water in due 
proportion to the moisture of the said strata at 
the blast-holes, and that by continnal pumping 
the vacuum produced by the suction will cause 
the water to flow towards the blast-holes. Such 
is the construction of the tube-wells which we 
have heard so much about these last few years. 
I may add that, however useful these wells may 
have been found in times of war, &c., you must 
not at all times expect such wells to yield that 
plentiful supply which can be obtained from the 
digging of a properly-constructed well, nor can 
vou expect these kinds of pumps will work with 
the same ease that the ordinary jack pump does 
when fixed in an ordinary well; and why? 
Simply because in the tube- pump you are depend- 
ing upon the interrupted pressure of the atmo- 


sphere for assistance, and which is hindered by 
its “peers through the different strata of the 
earth before it can get to the water near the 
blast-holes, and to which to a great extent the 
tube well owes its source of supply. 


(To be continued.) 


PHOTO-MICROGRAPHY. 
By T. C. WIrrE, M.R.C.S.* 


I AM glad to see by the photographic journals 
that many in the provinces and abroad are 
awakening to the interest attached to this process, 
and much good will result. I must, however, proceed 
to the subject of this evening’s demonstration. The 
method most generally practised and recommended 
is that the microscope being placed in a horizontal 
ition, its tube should be attached by a blackened 
ube or a cone to the front of a photographic 
camera, the lens of which has been removed. Now, 
I find these difficulties arise. It is not everyone 
who has got a camera, and they may not feel disposed 
to go to the expense of procuring one, while all the 
members of this Club possess microscopical objec- 
tives; but, further, if they have a camera, it is not 
an easy matter to see the fine details of a subject 
through the ordinary ground focussing glass. Again, 
unless the camera and microscope are securely fas- 
tened down to a base-board, there is a tendency to 
unsteadiness which is irritating in the extreme; and 
futhermore, this usual plan does not offer any ad- 
vantages over that I wish to introduce to your 
notice this evening. In the apparatus before you, 
and which I have found so convenient, it is not 
necessary to have either a camera or a microscope, 
andis so simple that it can be adopted by the 
youngest member of the Club; but even with this, 
difficulties will arise which are altogether apart 
from the apparatus; for instance, objects differ in 
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their capability of transmitting the actinic rays ; 
they may be too opaque, or brown ; or they may be 
stained blue or red. All these conditions vary the 
time of exposure, only experience teaching the 
requisite time to imprint the image in the sensitive 
film just sufficiently without under or over- 
exposure ; this must be left to the cultivated judg- 
ment of the operator. Great assistance will be 
derived by the beginner sticking to one objective 
till he can produce a good result on every occasion, 
whena rk one may be tried; the time of exposure 
being greatly varied by the magnifying power 
employed, the lower powers admitting of a shorter 
exposure as more light pons through them. The 
principles upon which this beautiful art is founded 
may be read in any of the many manuals on photo- 
graphy, and which are published at a cheap rate ; 
therefore, leaving these, I will pass on to the 
practice. If anyone needs to learn about the various 
apparatus at pe for photo-micrography, full 
particulars will be found in Beale’s ‘‘ How to Work 
with the Microscope,’’ and in Cutter’s “ Micro- 
scopical Technology,’’ both of which works are in 
our library. 

In the first place, I claim for my plan, its great 
simplicity, being, as you see, nothing more than a 
lidless box placed on its side ; at the left end it has 
a square hole, but any aperture will do; a brass 
plate having an adaptor in it, slides in or out on 
runners for more easily changing the powers when 
itis desired todo so. Another long aperature is 
made at the top side, covered by a blackened 
chimney to carry off the heat from the duplex 
paraffin lamp inside; another aperture at the 
bottom of the right side serves to admit the air to 
the lamp when the front of the box is covered u 
by the black focussing cloth; within the box, an 
. to the left side, is a carrier working on a 
long and fine screw, which serves to adjust the 
object to the correct focus. Two condensing lenses, 
one to render the rays of the lamp parallel, and the 
other to condense them on the object, complete the 
arrangement as far as the box is concerned. The 
light passing from these through the objective 
emerges as a cone, and on the principle of a magic 


* Extracted from a paper read at the Quekett Micro- 
scopical Club. 


lantern projects the image on a screen to the left of 
the operator. 

The screen consists of a heavy piece of wood 
having a groove formed in it, and carrying another 
block upon which the screen is held. e screen 
which receives the image may be made of an 
oblong piece of glass either 44 in. by 3jin., called 
T photographers a quarter-plate, or by a 
plate 5 by 4, acording to the amplification 
you intend to employ or the nature of the 
object may indicate, or, if lantern slides are de- 
sired, on a square 3łin.; these ought to have apiece 
of smooth writing-paper gummed on that surface 
presented to the image. The image is then thrown 
on to one of these, and, the hand placed under the 
focussing-cloth, the carmer is to be moved by 
means of the screw adjustment till the image of the 
1255 is sharply defined on the screen. 

n many writings on this subject it is stated that 
the actinic and visual foci of microscopical objec- 
tives are not coincident. All I cau say is, that with 
a } of an inch, which I shall employ this evening, 
and with Zeiss’s D, no alteration is needed from the 
visual focus. The screen may now be remo 
and its place occupied by adry gelatine plate, 
the exposure accurately timed according to the 
nature of the object : but only experiments can 
determine this. Care must be taken before making 
the exposure that the light through the objective 
be cut off till the plate is in position, when it may 
be allowed to fall on the plate for the requisite 
time, and then cut off again before removing the 

late to the developing dish ; this is done, as must 

evident to you all to avoid blurring the * 
I need not say that the only outside light must 
a non-actinic red light, and no ray of white light 
must be allowed to reach the plate, or it will be 
„ fogged ’’; that is, when it is developed, it will be 
veiled by a misty deposit in the film ; therefore no 
actinic hght is admissible till the plate is fixed. 

The developer I use is the ferrous oxalate made 
by a saturated solution of protosulphate of iron bein 
added to a saturated solution of neutral oxalate o 
potash in the proportion of oue part of the iron to 
the three parts of the oxalate; these are best when 
freshly mixed. If the plate has been rightly ex- 
posed, the image begins to make its appearance in 
about forty seconds, and grows under the action of 
the developer till it is full of detail. When the 
image shows faintly through the film on looking at 
the back of the plate, I stop the development, and 
wash the plate by a good rinsing in rain or distilled 
water, aid then place it in the fixing bath, which 
consists of a solutionof four ounces of hyposulphite 
of soda dissolved in a pint of water ; this extracts all 
thesilver which has not been acted upon by the light. 
The plate must now have a great deal of washing 
to rid it of the hyposulphite of soda; this is 
thoroughly done by placing it in running water 
under a tap for half an hour; if the film contains a 
trace of hyposulphite, it causes the image to fade 
out after a time. 

Some plates have a tendency to frill; that is, 
the edges of the gelatine film, while wet, have a 
tendency to separate from the glass and to curl up. 
To prevent this, the plate may be soaked for about 
five minutes in a saturated solution of alum, and 
then again well washed and stood up on a sheet of 
blotting-paper to dry spontaneously. 

Now favs thought it well, before giving you the 
demonstration, to tell you these details, that you 
may, bearing them in mind, follow the practical 
vart with a clearer understanding of what Iam 

oing, and why I do it, and at the same time the 
box and its brass contents have been getting warm, 
a not unimportant item in the proceedings, for if 
you begin your operations before this takes place, 
your glasses will become dewed with the moisture 
condensed on them, and your brass will be in a 
process of expansion from the heat, your image will 
accordingly be wanting in definition, and your plate 
assuredly spoiled. 


n MACHINERY.— 
By Prof. S. P. abuses. B. A., D. Sc. 
(Continued from p. 473.) 
Armatures. 


1 armatures of dynamos of the first class may 
be roughly classified in three groups, according 
ils. These three 


groups are— 

(1 Ring armatures, in which the coils are 
grouped upon a ring, whose principal axis of sym- 
metry is its axis of rotation also. 

(2.) Drum armatures, in which the coils are 
wound longitudinally over the surface of a drum 
or cylinder. 

(3.) Pole armatures, having coils wound on 
separate poles, projecting radially all round the 
periphery of a disc or central hub. 

(Jo these we shall add a fourth form, namely, 


to the manner of arranging the co 


*Extracted from the Cantor Lectures, delivered before 
the Society of Arts. 
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that of Dise armatures, when we deal with dynamos 
of the second class.) 

The object of all these combinations is to obtain 
the practical continuity of current ken of in 
section t, p. 425. Some of the individual coils 
should be moving through the position of maximum 
action, whilst others are passing the neutral point, 
and are temporarily idle. Hence a symmetri 
arrangement around an axis is needed. Ring- 
armatures are adopted in practice in the dynamos 


of Pacinotti, Gramme, Schiickert, Giiticher, Fein, | cally, the connections (for an eight - part collector) PA 
Heinrichs, De Meritens, Brush, Jürgensen, and others. beni as in Fig. 19. 


Drum armatures are fonndin the Siemens (Alteneck), 
Edison, Elphinstone-Vincent, 
machines. Pole-armatures are used in the dynamos 
of Allen and of Lontin. There are several inter- 
mediate forms. The Biirgin armature consists of 
eight or ten rings, side side, so as to forma 
drum. The Lontin (continuous-current dynamo) 
has the radial poles affixed upon the surface of a 
cylinder. The Maxim armature is a hollow drum 
wound like a Gramme ring, and has therefore a 
creat paniy of idle wire on the inner surface of 
drum. e Weston armature has the drum 
surface cut up into longitudinal poles; there is a 
‘similar armature by Jablochkoff, in which the 
poles are oblique. 
ing armatures are found in many machines, but 
the ingenuity of inventors has been exercised chiefly 
in three directions: — The securing of practical 
continuity ; the avoidance of Foucault currents in 
the cores; and the reduction of useless resistance. 
In the greater payt of these machines, the coils that 
form the sections of the ring are connected in series, 
the end of one to the beginning of the next, so 
that there is a continuous circuit all round, an 
attachment being made between each pair to a bar 
ocsegmentofthecollector. Most inventors have been 
content to secure approxinate continuity by making 
the number of sections numerous. One inventor, 
‘Professor Perry, has built up aring with coils wourd 
obliquely, so that the one ooil reaches the neutral 
point before the preceding one has passed it. I 
cannot help doubting the advantage of this arrange- 
ment; which, moreover, presents mechanical 
difficulties in construction. Pacinotti's early 
dynamo had the coils wound between projecting 
teeth upon aniron ring. Gramme rejec these 
cogs, preferring that thecoils should be wound round 
the eutire surfuce of the endless core. To prevent 
wasteful currents in the cores, Gramme employed 
for that portion a coil of varnished iron wire of 
many turns. In Giilcher’s latest d „the ring- 
core is made up of thin flat rings cut out of sheet iron, 
furnished with projecting cogs, and laid upon one 
another. The of the coils whi 
through the interior of the ring (in spite of the late 
M. Antoine Breguet’s ingenious proof that some of 
the lines of force of the field bent round and turned 
back into the core in this interior region) are com- 
paratively idle. They cut very few lines of force 
as they rotate, and therefore offer a wasteful resist- 
ance. Inventors have essayed to reduce this 
source of loss, by either Sung projecting flanges 
to the pole pieces (as in Fein’s dynamo) or by using 
internal magnets (as in Jürgensen’s e or else 
by flattening the ring into a disc-form, so as to 
reduce the interior parts of the ring-coils into an 
insignificant amount. This is dona in the dynamos 
of Schückert und of Gülcher. In the latest form of 
Giilcher’s, the field-magnets, front and back of 
the ring, are united on the right and left sides in a 
pair of hollow pole pieces, which form cases over 
the ring, covering a considerable part of it. The 
collector is identical with that of Gramme, but very 
substantial. 
The drum-armetures may all be regarded as 
modifications of Siemens’s well-known longitudinal 
shuttle-form armature of 1856, the multiplicity of 
sections of the coils affording practical continuity in 


FIG. 19. 


ALTENECK-SIEMENS WINDING (OLD). 
E 


trical | th 


Laing and other | as shown 


ings. In another of their machines there is a 
stationary iron core, outside which the hollow 
drum revolves; in other machines, again, there is 
no iron in the armature beyond the driving-spindle. 
In all of the ape armatures 99 8 ei 
occupy a diame position with respect 

lind ical core, but the mode of connecting up 

e separate sections is not the same in 
all. In the older of the Alteneck-Siemens windings 
the sections were not connected ther symmetri- 


But in the more recent 
a metrical plan has been adhered to, 
in Fig. 20. 


ALTENECK-SIEMENS WINDING (NEW). 


In this , asin the Gramme ring, the suc- 
cessive sections of coils ranged round the armature 
are connected togethercontinuously, the end of one 
section and the beginning of the next being both 
united to one segment or bar of the collector. 
As etrical arrangement is, of course, prefer- 
able, not only for ease of construction, but because 
it is important that there should never be any t 
difference of potential between one segment of the 
collector and its next neighbour; otherwise there 
will be increased liability to spark, and form arcs 
across the intervening gap. In Edison’s modifica- 
tion of the drum-armature, the winding, though 
5 in one sense, is sin „ inasmuch as 
the number of sections is an odd number. In the 
first machines there were seven paths, as shown in 


Fig. 21. In his latest giant machines, the number 


Epison’s WINDING. 


of sections is forty-nine. One consequence of this 
peculiarity of structure is that if the brushes are 
set diametrically opposite to one another, they will 
not pass at the same instant from section to sec- 
tion of the collector; one of them will be short- 
circuiting one of the sections, whilst the other is at 
the middle oi the o ite collector. The armature 
of these latest of Edison's d os, which is not 
wound up with wire, but, like some of Siemens’s 
electro-plating dyuamos, is constructed of solid 
bars of copper, arranged around’ the periphery of 
a drum, e ends are connected across by washers 
or disks of copper, insulated from each other, and 
having projecting lugs, to which the copper bars 
are attached. Such discs present much less resist- 
ance than mere strips would do. The connections 
are in the following order: Each of the forty-nine 
bars of the collector is connected to one of the 
forty-nine discs at the anterior end of the drum, 
which is connected by a lug-piece on one side to 


the currents. In some of Siemens’s machines the | one of the ninety-eight copper bars. The current 


cores are of wood, ove 


un with iron wire circum- | generated in this 


bar runs to the further end of the 
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and returns along a bar diametrically opposite that 
along which it started. The anterior end of this 


bar is attached to a lug-piece of the next disc to 
that from which we began to trace the connections, 
it crosses this disc to the bar next but one to that 
first considered, and sv round again. The two lug- 
pieces of the individual discs at the anterior end 
are, therefore, not exactly opposite each other, 
diametrically, as the connections advance through 
Auth of the circumference at each of the forty-nine 
ths 


Before passing on from the subject of armatures, 
it is worth while to mention the peculiarity of form 
of the Biirgin armature, which has already been 
spoken of as consisting of eight, or in the newest 
iirgin machines, as construc by Mr. R. E. 
Crompton, of ten rings, set side by side. Each rin 
is mase of a hexagonal coil of iron wire, moun 
upon light metal spokes, which meet the corners of 
the he n. Over this hexagonal frame six coils 
of cove copper wire are wound, being thickest 
at the six points intermediate between the spokes, 
thus making up the form of each ring to nearly a 
circle. Each of the six coils is separated from its 
neighbour, and each of the ten rings is fixed to the 
axis th of the circumference in advance of its 
neighbour, so that the 60 separate coils are in fact 
arranged equidistantly (and symmetrically, as 
viewed from the end) around the axis. There js a 
60-part collector, each bar of which is connected to 
the end of one coil and to the beginning of the coil 
that is one-sixtieth in advance—that is, to the 
corresponding coil of the next ring. This arma- 
ture has the great practical advantages of being easy 
in construction, light, and with plenty of ventila- 


tion. 

In the Elphinstone-Vincent dynamo there is a 
drum-armature of a somewhat distinct order, the 
separate coils being made of a rectan r form, 
and then laid upon the sides of a hollow papier- 
maché drum in an overlapping manner, and 
curved to fit it. The field is a complex one, with 
six e and six internal poles, aud is very 
intense, owing to the proximity of these poles. The 
parallelogram-shaped coils are connected together 
so as to work asthree machines, and feed three pairs 
of brushes; wbich may again be united, either in 
series or in parallel, or may be used to feed three 
separate circuits. 

Collectors. 

Ina Nir pas dynamo of the first class, tho 
sections of the co estan ars traversed by currents, 
which run from the negative brush in two directions 
round the successive coils, and meet at that bar of 
the collector - which touches the positive brush. 
Each section of the coil thus traversed adds its own 
electromotive force to the current passing through 
it. Consequently, if one measures the difference of 
potential between the negative brush and the suc- 
cessive bars of the collector, one finds that the 
potential increases regularly all the way round the 
collecting cylinder, in both directions, becoming a 
maximum at the opposite side where the positive 
brush is. This can be verified by connecting one 
terminal of a voltmeter to the negative brush, and 
touching the rotating collector at different points 
of its circumference with a small metallic brush or 
spring attached by a wire to the other terminal of 
the voltmeter. the indications thus obtained 
are plotted out round a circle corresponding to the 
circumference of the collector, the values give a 
curve like that shown in Fig. 22, which is plotted 
out from observations en upon a Gramme 
dynamo.“ 

It can be seen that, taking the negative brush as 
the lowest point of the circle, the potential rises 
poe regularly toa maximum at the positive 

rush. The same values are also plotted out as 
ordinates upon a horizontal line in Fig. 23. This 
form of diagram shows very clearly that the rise of 
potential is not equal between each pair of bars, 
otherwise the curve would consist merely of two 
oblique straight lines, sloping right and left from 
the central point. On the contrary, there is very 
little difference of potential between the collector 
bars close to the + brush on its right and left re- 
spectively. The greatest difference of potential 
occurs where the curve is steepest, at a position 
nearly 90° from the brushes, in fact, at that part of 
the circumference of the collector which is in con- 
nection with the coils that are passing through the 
position of best action. Were the field 5 
uniform, the number of lines of force that pass 
through a coil ougat to be proportional to the sine 
of the angle which the plane of that coil makes 
with the resultant direction of the lines of force 
in the field, and the rate of cutting the lines of 
force sho be proportional to the cosine of this 
angle. Now the cosine is a maximum when this 
angle = 0°; hence when the coil is parallel to the 
lines of force, or at 90° from the brushes, the 
increase of potential should be at its greatest—as is 
very 92 realised in the di of Fig. 23. 
which, indeed, is very nearly a true “sinusoidal ” 

° This diagram was plotted for me, and the measure- 


ments made at my request, by Mr. W.M. Mordey, who 
first drew my attention to some of the abnormal pheno- 


ferentially, before receiving the longitudinal wind- | machine, enters a disc at that end, crosses the disc | mena mentioned later 
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curve. Such curves, plotted out from measure- 
ments of the distribution of potential at the collec- 
tor, show not only where to place the brushes to 
got the best effect, but enable us to judge of the 
relative ‘idleness’? or activity of coils in 
different parts of the field, and to gauge the actual 
intensity of different parts of the field while the 
machine is running. If the brushes are badly set, 
or if the pole-pieces are not judiciously shaped, the 
rise of potential will be irregular, and there will 
be maxima and minima of potential at other points. 
An actual diagram, taken 11 55 a dynamo in which 
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gelatine are far from being understood, couse- 
quently the commercial carbon tissue leaves much 
yet to be desired. The preparation of the tissue in 
the small quantities required for lantern slides does 
not present any real difficulty to the amateur who 
will take the trouble to prepare it for himself. 
Nelson’s amber gelatine is always reliable ; but see 
that it is Nelson’s, as there are other amber gelatines 
which, for other purposes, may be in every wa 

equal, but which are not equally suitable for wor 

with bichromute. I can speak with the greatest 
certainty as to Nelson’s, having used it almost daily 


these arrangements were faulty, is shown in Fig. | for fourteen years. Samples will vary greatly as to 
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24, and again is plotted horizontally in Fig. 25; from 
which it will be seen, not only t the rise of 
potential was irregular, but that one part of the 
collector was more positive than the positive 
brush, and another part more negative than the 
negative. The brushes, theretore, were not 
getting their proper difference of potential; and 
in part of the coils, the currents were actually 
pans forced against an opposing electromotive 
orce. 

I believe that this method of plotting the 
distribution of potential round the collector will 
prove very useful in practice, and will explain 
various puzzling and anomalous results found by 
experimenters who have not known how to explain 


them. Ina badly-arranged dynamo, such as that 
Fs 4.25 
man N 90 180 
180 80 0 Cit 


giving such a diagram as Fig. 24, a second pair of 
brushes, applicd at the points showing maximum 
and minimum potential, could draw a good 
current without interfering greatly with the current 
flowing through the existing b es. 

Curves, similar to those given, can be obtained 
from the collectors of any dynamo of the first class 
—Gramme, Siemens, Edison, &c.—saving onl 
from the Brush machine, which, having no suc 
collector, gives diagrams of quite a different kind. 
It is, of course, not needful in taking such diagrams 
that the actual brushes of the machine should be 
in contact, or that there should be any circuit 
between them, though in such cases the field- 
magnets must be separately excited. It should also 
be remembered that the presence of brushes, draw- 
10g a current at any point of the collector, will alter 
the distribution of potential in the collector; and 
the manner and amount of such alteration will 
depend on the position of the brushes, and the 
resistance of the circuit betwcen them. 


(Zo be continued.) 


LANTERNS AND SLIDES.* 
(Continued from page 448.) 


I the making of gelatine transparencies it will 
be found absolutely essential to mask the edges 
of the negative with black paper — preferably a 
mask cut out of a piece tlie f “il sve of the pressure- 
frame. This will have the double advantage of 
producing a clear margin round the transparency, 
invaluable both as a guide during development and 
as a test for perfect transparency of the whites, and 
also of preventing stray light from passing through 
the edges of the plates. It is astonishing how far 
light will travel through the edges, as may be seen 
by putting a pile of negatives together, or plain 
gluss with opaque paper between ench, near a win- 
dow. Any accidental striæ or bubbles in the glass 
would be quite sufticient to make a portion of this 
light strike upwards, and so mark the print. 

The carbon process is in poor favour—most un- 
deservedly ; for it is the most charming and fascin- 
ating ot all when its difficulties are ouce mastered. 
Its difficulties, however, are many, and are 
principally dependent upon the many varieties and 
apparent vagaries of gelatine. These properties of 


* Extracted from a paper by Mr. GEOnOE Situ, in the 
Driton Journals Lhotography, 
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cee qualities, but they are invariably sufficiently 
soluble. 

All that is necessary is to make a thick solution 
coloured to the required dépth and tone; carefully 
filter and free from air-bubbles, and coat the paper 
evenly with it. For this purpose it is put in a 
suitable vessel kept warm by a water bath. 
Small pieces of paper may be coated by floating— 
still longer strips by rolling the paper up and, 
commencing with one end, dexterously drawing the 
paper over the surface. This plan requires some 
experience and a steady hand to coat the paper well 
without soiling the upper surface. 

Another excellent plan is to take two pieces of 
paper and, holding them quite evenly by two 
corners, plunge the two edges together night to the 
bottom of the dish and then draw the sheets up- 
wards. If carefully done, the two sheets of paper 
being held firmly and strained tightly, not a drop 
will get in between the sheets, but a nice, even coat- 
ing be obtained on either side. The two sheets will 
oy together perfectly flat and are easily separated 
afterwards. hile draining, the lower edge is 
used as a skimmer to draw any bubbles which may 
e by the operation to tho margin of the 


Coating the paper by damping it and pouring the 
coloured 8 0 on is another plan. If this be 
adopted the paper must be well wetted and squeegeed 
on to a piece of plate-glass placed on a evelling 
stand. en the gelatine is poured on a number 
of minute bubbles will be sure to rise upon it from 
the interior of the es This must then be tipped 
off into another dish, and a second quantity of 
coloured gelatine poured on, which will be found 
quite free from bubbles. The first lot need not be 
wasted, as after remelting and filtering it will be as 
good as ever. 

For colouring matter the liquid indian ink pre- 
pared by the artists’ colourmen is perhaps the best 
commercial article, with the addition of red and 
blue to toue desired. One point, however, to which 
I would more particularly call attention, because I 
believe it has never yet been published, is the extra- 
ordinary effect which the amount of colouring 
matter has upon the sensitiveness of the tissue. 
The more colour the more sensitive. The exact 
relation of sensitiveness to depth of colour has not, 
as far as I am aware, been ever approximately 
estimated ; but I can assert it to be a most positive 
fact that, if two tissues be made of exactly the 
same gelatine and sensitised with the same propor- 
tion of bichromate—the one being only lightly 
coloured and the other very deeply—the deep one 
will be fully exposed in a fraction of the time 
which would be required for the lighter tissue. 

At first sight this might be attributed to the 
greater depth to which the light would have to 
penetrate in the lighter film in order to produco the 
hecessary insolubility ; but further reflection will 
prove that this is not the case. Exposure is con- 
tinved—not until the darker parts have the required 
depth, but until the high lights are just touched. 
It 1s, therefore, the exterior surface only which has 
to be rendered insoluble in the high lights which 
is in question; and this effect is obtained, as I 
have said, in a much shorter time in proportion as 
the colour is deeper. Most of the carbon trans- 
parencies which I have seen put upon the screen 
have been wanting in vigour. This arises simply 
from the tissue not having been suited to the nega- 
tive—that is, the tissue has not been deep enough in 
colour, or, what is quito as likely, the negative has 
been foggy or wanting in pluck. 

In a previous paper I have insisted on a bit of 
clear glass in the shadows as one of the ossentials of 
a good uegative. If the carbon process is to be 
used for producing the transparencies the bit of 
clear glass will be found of great service in giving 
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depth and vigour to the picture. The details in the 
shadows, which would be quite lost by bronzing in 
a print on albumenised paper, will be clearly 
brought out in carbon. With a great man 
existing negatives, where the requi contrast is 
wanting, vigour can still be obtained in three 
different ways:—First, by printing in a stronger 
light; second, by reducing the proportion of 
bichromate with proportionately longer ie tee 
and, third, if these two expedients still fail, by 
using a tissue of deeper colour. On the other 
hand, should the negative be too hard, choose a 
tissue lighter in colour, increase the quantity of 
bichromate, and print in a weaker light. It be 
noticed that the strength of light in which the 
negative should be exposed is exactly the opposite 
to the conditions which must be observed in 
ordinary silver printing. 


SCIENTIFIC SOCIETIES. 


— 


ROYAL MICROSCOPICAL SOCIETY. 


HE fourth meeting of tho session of this 

Society was held on the 10th ult., at King’s 

College, Strand, the President (Prof. P. Martin 
Duncan, F.R.S.) in the chair. 

Mr. Crisp exhibited (1) An improved form of 
Leiter’s Stomach Microscope: and (2) Ainch’s 
Portable Histological Microscope. 

A letter was read from Mr. Ehadwick describing 
a slide (sent for exhibition), of Bugula turbinata, 
mounted in balsam, with the tentacles extended 
and stained. 

Mr. J. D. Hardy read a note On a Method of 
Illumination by means of the Chromatiscope,“ a 
piece of a ec by which differently coloured 
glasses could be placed beneath the condeuser, and 
rotated, producing very striking effects with crystals 
and other objects. 

Mr. Stewart said that, no doubt, most of the 
Fellows who were present at their last conter- 
sazione saw this apparatus exhibited, and observed 
that it did most efficiently add to the beauty of 
objects shown, which were not amenable to the 
action of tho polariscope. It was not demonstrated, 
however, that it enabled anyone ‘to find out the 
structure of objects better, though it certainly 
added to their beauty. 

The President said that several of the Fellows 
had been in the habit of using different tinted 
glasses, and there could be no doubt that a blue or 
red, and, perhaps, even a violet glass placed on the 
mirror or bull’s-eye was of great use in man 
examinations. The violet tint seemed to bo of less 
use than the others because this colour was not so 
favourable to tho eye. He had, himself, frequently 
used green with opaque illumination, and found it 
enabled him to examine objects for a longer time 
than was possible by ordinary yellow light. There 
was, however, this important difference between 
the use of tinted light and polarised light—that 
it did not enable anyone to see hidden structures 
which polarised light so often displayed. In corals, 
for instance, the coloured light was much better for 
their examination than common yellow light; but 
polarised light gave an insight into their structural 
peculiarities—showing how the object had been 
originally built up—in a way which mere variety 
of tint was quite incapable of doing. He was glad 
to see this effort on the part of Mr. Hardy to add 
to the beauty of some of their favourite objects, 
especially as he felt that the attention given of late 
to high powers had caused the æsthetics of the 
microscope to become somwhat neglected. 

Mr. J. Mayall, jun., exhibited the stage by R. 
B. Tolles, of Boston, U.S.A., which, he thought, 
would be of interest to the Fellows after the recent 
description of it which appeared in the Journal, 
Mr. Powell, jun., had remarked to him one point 
in the construction which was obviously an im- 
provement on the usual arrangement of the 
5 rotating stage as applied in Euglnand. 

enerally the graduations were on the fixed ring, 
so that the index and vernier rotated ; hence, in 
reading the angle, the observer was obliged to 
follow the movement of rotation. In Tolles’s 
stage the graduations were on the rotating pate, 
the index and vernier were on the fixed ring, hence 
the reading was taken always at the same place. 

Mr. Crisp remarked that in the Continental 
models of Petrological microscopes the index and 
vernier were generally placed on the tixed ring. 

Nr. Beck exhibited an objective (without adjust- 
ment collar) of jin. focus, made specially for the 
binocular, with very short setting, so that the back 
lens would be close to the prism. 

Mr. Ingpen remarked that the difficulty of ob- 
taining any adjustment for cover-class was the 
great stumbling-block in the way of the manufac- 
ture of such lenses. 

Mr. C. H. Stearn read his paper“ On the Use of 
Incandescence (Electric) Lumps as Accessories to the 
Microscope,” the subject being illustrated by the 
exhibition of the arrangements deseribed, which 
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consisted of minute Swan incandescent lamps, 
specially designed for microscopical illumination. 
he carbon loop was inclosed in a very small 
exhausted pear-shaped glass receiver, the size of 
a small filbert, so that the light could be brought 
uite close to an opaque object. For this purpose 
it was mounted on a jointed rotating arm attached 
to the nosepiece. A second lamp was attached to 


the substage, and could be used either centrally, or | Observations extended from Sept. 8 to Ne 
could be rotated excentrically to the axis of the | 14, and the period foundis843°1 years, while P 


l f the valve is worked with residual mer- 
SCIENTIFIC NEWS : 1 In a new double-action air-pump of 
— — Signor Serravalle, two vessels of mercury, con- 


N tho Astronomische Nachrichten, Dr. Kreutz, | nected at their lower parts by a flexible tube, are 
of Berlin, publishes a determination of the worked alternately up and down on opposite sides 


orbit of the great comet of 1882, which agrees well | Of a wooden support. Their tops have three-way 
with that of Prof. Frisby, of Washington. 


Tho | cocks worked automatically—one of the ways lead- 
November | ing into a small vessel for excess of mercury, aud 
rof. | another into a tube, by which each vessel is con- 


microscope. A third was placed in the position of | Frisby made it 794. The comet may thus bo a nected with a small hollow sphere at the middle 


the ordinary mirror for use with the 
With a in. objective, and Plewratijmia irnos. 
excellent results were obtained. By mounting the 
two lamps, one above and the other below the 
stage, an instantaneous change in the illumination 
could be effected by merely pressing a button. 


Mr. Stearn said that a battery of five Bunsen 
cells could be used, or two or three sinall accumu- 
lators, an accumulator weighing only 5lb. being 
sufficient to light one lamp continuously for two 
hours. This is very Use l, not only for the 
ordinary purposes of illumination, but for photo- 
micrography also. 

[Mr. Stearn's paper will be printed in our next 
issue. 

The President said he felt sure the Society was 
very much obliged to Mr. Stearn for having shown 
them this very excelleut adaptation of electric- 
lighting to the microsco It showed them very 
pan what they would havo to come to, and he 

oped it pointe 
rock-oil abominations. 


haviug a light so completely under command struck | È. and F. N. 
him as an important point about it, for in examining | &c., in the volumes from 1872 to 1882, and will 


such objects as echinoderms with a Zin. objective, 
what was specially wanted was a light that could 
be twisted and twirled round the object in the way 
shown by Mr. Stearn. 


to u speedy annihilation of all | graph Engineers and of Electricians has been 
he great convenience of {compiled by Mr. A. J. Frost, and published by 


olariser. | return of a visitor which appeared in 1049 or in of the stand, which sphere is connected with the 


1106. Dr. Kreutz gives the perihelion distance | space to be evacuated. In a recent paper to the 


on Sept. 17 as about 716,000 miles, and he states | Jtussian Physico-Chemical Society, M. Kraic- 
that the comet does not appear to have undergone vitsch says the tension of mercury vapour de- 


any essential change in its orbit by 
approach to the sun. 


its near | pends only on the temperature, and insists on 
the value of low temperature in rarefaction. He 
procured a Geissler tube fitted with a cylindrical 
appendage and empticd of air by the same means 
as water-hummers. At ordinary temperature it 
; : ave only a luminous line during electric dis- 
given to No. 230, discovered by Dr. de Ball at ge : but when the appendage Sus cooled, the 
Bothkamp on Sept. 3. line widened, and at—20’ or—2d’ C., it took the 

The Academicians of tho Nuovi Lincei have appearance of stratified light. In the Tupler- 
appointed a committee to superintend the erection | pump, he adds a small reservoir at the top of 
of a monument in Rome to Father Secchi. the drawing-off tube: bubbles conveyed by the 

A new comet near Jupiter is said to have been | mene, but too small to be carried to the end 


9 ee ie „ Afasia without attachment to the tube, accumulate in 
observed from the Pucbla Observatory, Mexico. this reservoir, and may be removed by a stronger 


An index to the Journal of the Society of Tele- current of mercury. 

The causes of impoverishment of soils as re- 
gards nitrogen have been mado a subject of 
experimental study lately, by M. Delierain, at ` 
be of great value to clectricians and others. Grignon. He finds that the quantity of nitrogen 

5 , ; removed by successive crops of maize, potatocs, 

We mentioned some time ago that Mr. Ellis | wheat, &., is but a small part of the nitrogen 


M. Panl Henry has named the small planet 
discovered by him on August 12 last Philosophia 
(No. 227), while the name Athamantis has been 


* 


Spon. It includes all the papers, 


He sincercly hoped that | Lever, of Culcheth Hall, Bowdon, Cheshire, had | that disappears. On the other hand, a piece of 


the idea would be fully worked out, and that it | offered the sum of £500 as a premium to any one | land bearing the nutritious fodder called suinfoin, 


would be taken up by some of the leading makers. | who should invent a portable clectric lamp to be | instead of 
No doubt those who saw these little lamps exhi- | used in mines. 
bited at their last conversazione would agree with | jg 


him in thinking that it was one of the most interest- 
ing exhibitions ever brought before them. 

Nr. Stearn, in reply to a question from Mr. 
Crisp, said that the accumulators which were 
under the table in the room would work the lamps 
for several hours consecutively, but he was unable 


growing poorer in nitrogen, acquires 
It appears now that the reward | more of it. Tho-essential difference in the two 
offered for an electric or other safety-lamp. cases is that one involves large disturbances of 
The lamp must bo capable of being carried from | the soil by ploughing, &c., whereas in the other 
places, and under no conditions be capable of | the soil is let rest. In the former case, oxidation 
causing an explosion of gas. The money is to be | is favoured; in the latter it is not. Thus, M. 
invested in the names of three trustees, of whom Deherain, noting the constant coincidence in 
Mr. T. Burt, M.P., is one, and the efficiency of | loss of the soil in nitrogen, and its impoverish- 


to say how long they would last without recharging | the lamps is to be tested by a committee of five | ment in carbon, concludes that the losses in land 
if they were put on one side and not used for sume (three scientists, a representative of the mining | often moved are due to exaggerated nitrification, 


days. He thought a good deal of the current might | engineers, 


be tangs pace meanwhile. 
Mr 


eck inquired if Mr. Stearn had ascertained | National Union). 


how far it was possible to recharge these accumu- 
ators? He believed that the Faure Company said 
that they could not get the same amount of work 
out of them after they had been used some time, so 
that, if at the first charging they would yield 80 


per cent. of the energy put into them, they would | poisoning amongst the workmen of an clectric | tidal mills aro used 


afterwards only give out, say, 40 per cent, So that 
it seemed to him that if they got weaker each time 
they were charged, atime would very soon come 
when it would be necessary to get new ones. 

Mr. Stearn thought the real question of import- 
ance was to ascertain how long they woul 
after being 
of use? T 
present, the short time the accumulators had been 
in his hands preventing much experience from 
being gained. 

Mr. A. D. Michael read a paper “On the 
Anatomy of the Oribatida,” the subject being 


illustrated by diagrams, and specimens shown made, he strongly favours the view that steel, 


under the microscope. 


last | Suggests the use of masks by those who mix the | built. 
charged in the event of their being out | paste, and of gloves by those who apply it to] which are immerscd at high tide, and begin work 


his question he could not answer at the plates. 


and a representative of the workmen | continuing while the land is deprived of crops. 
chosen by the central board of _ the Miners’ A practical consequence is that soil is better 
The offer remains open until | enriched by keeping it as a meadow, than by 
the cnd of the present year, when, if a 1188 lavishing manure on it. 
meeting the requirements has not been invented, FFC 
a 8 v vi * av i 5 & 
the money will revert to Mr. Lever. the Channel, where the tide has a mean ranged of 
The Lancet calls attention to some cases of lead- | about 37ft. (in some cases it amounts to Stit.), 
| at various places. They are 
storage factory in the East-end of London. The | favoured not only by the range ot tide, but also by 
‘‘ paste ” is said to be made of a powder contain- | the long estuaries of irregular border at the mouths 
ing lead which is mixed with strong sulphuric | of the unimportant water-courses (which have no 
acid, and fumes are given off. Our contemporary | proper current). The dams are small and badly 
The motors are gencrally water-whcels, 


when the tide is half-way down; none of them 


Prof. D. E. Hughes, F.R.S., recently read an | are arranged to work with theflow of the tide. Tho 
important paper on the molecular rigidity of | principal work done by the miils is the grinding 
tempered stecl before tho Institution of Mecha- | of wheat; some drive small saw-mills, or manu- 
nical Engineers. From the experiments he has factories of artificial cement. The useful cifect 

hardly reaches 30 per cent. It seems that the 


when tempered, is an alloy containing fixed car- | system might be greatly improved. The writer 


Mr. Stewart said, when ho considered the hard- bon in a far greater quantity than when soft. in La Nature calls attention to the topography 
ness of the cuticle of these creatures, and the soft- | Prof. Hughes promises another paper on the of tho port of Saint Jean, which is about mid- 


ness of their internal structures, he could only ex- 
ress his admiration at tho skill with which Mr. 
Iichael had overcome the difliculties in the way of 


such investigations. 


Dr. G. C. Wallich read some “Notes on the] Nucker stated that some dynamo-electric ma- 
Rhizopods,”’ promising to continue the subject on a | chines converted not less than 97 per cent. of 


future occasion. 


Mr. Crisp said that the question of symbiosis 
between animals and plants was one which was 
55 deal of attention at the present 

r. Wallich’s remarks on the subject 


exciting a 
time, and 
were of special interest. 


way in one of those est uaries, and where thero ts 
a large natural reservoir, capable of storing, 
every 12 hours, 16 million cubic metres of water. 
Vessels might be allowed pussige during threo 
hours at full tide. Six hours’ tidal work might 
: : : be had easily. A turbine, which would work 
the work put into them into electric energy. when immersed, and both in ebb and flow, would 

The artesian well on Southampton Common, | appear to be most suitable. At present, the idea 
which had reached a depth of 1371ft. when the ſ is of little advantage, owing to small use for the 
boring was stopped in 1851, is to be continued] force in that region; but, with improved electric: 
until the lower greensand is reached. The well] transport of force, it is thought, a tide-mill at 


effect of diffcrent tempers on the same steel. 


Inthe course of a lecture at Leeds, on the 
Technical Application of Electricity, Prof. 


The meeting was then declared by the President | proper is 563ft. deep, and the boring is partly | Saint Jean might be of great service to noigh- 
special, in pursuance of notice given at the previous | stopped with chalk mud, but is clear to 1,210ft.| bouring towns, such as Dinan, Saint Malo, 


meeting ; and it was then moved by Dr. Millar, 
that the by-laws be q i h . h 
suspended to enable the council to nominate the 15 VVfã pf Potop; 


and seconded by Mr. Crisp, 


President for election to a further term of office. 


The proposal having been put to the meeting, 


was carried e 
The President thuuke 


lution, at the same time expressing his opinion that | of electric lighting). 


A temperature of 79° Fahr. was found the other | Dinard, &c. 
A case recently reported by Prof. Nothnagel 
in a German medical paper is supposed to afford 
Attention is being given in various quarters to | some light a8 to the nerve-centres of thirst. A 
improvement of air-pumps (partly, no doubt, | groom was kicked in the abdomen by a horsc, 


the meeting for the reso- | because of the growth of the incandescent system | and fell, striking the back of his head. He was 


In an improved form of | stunned, but not made insensible. Half an hour 


it was not advisable to have a President too long in | the Geissler pump, by Herren Goebel and Kulen- | after, he began to experience extreme thirst, 


Office. 


Mr. Crisp read a list of Fellows who had been 
nominated by the council for election at the pre- 


ffi il th . 8 8 
ee a the inclosed air is driven through a valve at the | but it lasted only a few days. 


liminary meetin 
iS uing year. 
lected auditors of the treasurer’s accounts. 


kamp, the movable mercury vessel is connected | and this persisted during the 18 days he was in 
by means of two flexible tubes, instead of one, the hospital. Pain in the back of the head, in- 
with the fixed one. When the former is raised, | creased by pressure, was a prominent symptom; 
Apart from this 


top of the fixed vessel into a tube, from which | injury, there was nothing in the case, as fever, 


The President then adjourned the meeting tothe | the mercury in excess flows back through the diarrhœa, or vomiting, which would cause the 


Ath inst. 


second flexible tubo to the movable vessel. The|thirst. Any excitation of nerve-ends of the 
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palate and fauces, considered by many a cause 
of thirst, is excluded; and the nature of the 
aury points directly to a central disturbance. 
The pain indicated some posterior part as the 
seat of disturbance. Severe pain in the back of 
tho head and neck is specially noticed in disease 
of posterior parts of the brain—e.g., the medulla. 
A sonsation of the necessity of air, it is noted, 
may occur in course of a disease of the medulla, 
without the lungs being any way affected. In 
the case of thirst arising from excitation of the 
outer ends of nerves, we must suppose the 
influonce transmitted to a centre, and there ap- 
pears to be no difficulty in supposing this centre 
affected directly. 

A new law, similar to that of Avogadro, has 
lately been developed by Herr Grosshans. It is 
that, At the boiling-points the densities of 
bodies are proportional to the respective sums of 
their atoms.“ He deduced it from the con- 
sideration of bodies composed of H, C, and O. 
It is applicable to two states—the liquid and 
the gaseous, and thesame behaviour is observed at 
corresponding temperatures (as well as boiling 
points). In extending the law to other com- 
pounds, the number „ (atom sum) has to be 
modified in a certain way, and the author has 
calculated for a number of elements this modified 
n, which he denotes as a physical constant for the 
eloment in e with the name '‘density 
number.” In the case of aqueous solutions, n = 
3 A + B, where B is the density number of the 
dissolved body, and A the number of water 
molecules (see Wied, Beibl. II.) 


Töpler's principle, according to which all light- 
5 from a point that are rogularly refracted in 
a lens, are cut off by a slido, so that only those 
rays remain which have undergone irregular re- 
fraction, has been recently applied by Herr 
Seibert to the microscope. The central screen, 
directly under the object-carrier, is of semi- 
circular form. A real image of it is produced, 
in tho plane of which, with an opaque slide, the 
image may be reduced to a fine line, or wholly. 
All parts of tho object, which have a greater or 
less refractive power, then appear bright on a 
dark ground. 


Hitherto, it has been supposed that the harden- ham 


ing of lime and hydraulic cements is due to the 
hydration of silicates and aluminates of lime, 
which are formed in burning. Recent observa- 
tions by M. Landrin, however, lead him to 
attribute it to the presence, in all hydraulic com- 
1 1 of an allotropic variety of silica, which 

e calls Aydraulic silica. He prepares this silica 
either by decomposing silicate of potash with 
concentrated acids, or by extracting it directly 
from Theil's limestone, by treating with v 
dilute acidulated water. Hydraulic silica, wit 
lime, furnishes mixtures which harden under 
water; at the same time, this silica, originally 
insoluble in concentrated hydrochloric acid, be- 
comes soluble in it under the influence of lime. 
Immersed in the water of lime, it removes this | 
wator, slowly absorbs the lime, and hardens. 
M. Landrin also shown that aluminates of 
lime are at least as soluble in water as plaster, 
and consequently, that they play an essentially 
injurious róle in the final hardening of hydraulic 
m.tcrials. 

The results of experiments on the apparent 
contraction of stretched caoutchouc under heat, 
hive not shown whether this occurs in all direc- 
tions, or only in that of the stretching force. M. 
Lebedeff finds that the latter supposition is the 
correct one. In a first experiment, he determined 
the density of a thread of caoutchouc wound 
round a small frame furnished with a screw, so 
that the length of the thread could be doubled, 
or the tension entirely removed; the temperature 
of the water varying from 15° to 35°. The results 
being unsatisfactory, he made a sort of thermo- 
meter, with reservoir formed of a long tube of 
caoutchouc, which could be stretched and heated 
in a water-bath (from 15’ to 41° C.). The level 
of water in the capillary tube always fell when 
the temperature was raised. When the tube was 
stretched, 
marked. 


A GERMAN brewer in Nevada, having heard of 
the lime process for mining coal, proposes to use 
vers! us an agent for reuding rocks. Ho has in his 
experiments blown strongly-hooped casks to pieces, 
and forced out one end of his brewery. He desires 
to make experiments in the Comstock mines, the 
heat of which will set up fermentation the moment 
the yeast charge is tamped, which will soon become 
80 active as to overcome every resistance. 


the phenomenon was even more | th 


LETTERS TO THE EDITOR. 


— 


Ve do not kold ourselves responsible for the opinions ef 
our correspondents, The Editor respectfully requests that all 


communications should be drawn up as briefly as possible.) 


All communications should be addressed to the EDITOR of 


> ExaLısu Mecuanic, 31, Tavistock-street, Covent-garden, 
. C. 


An Cheques and Post-office Orders to de made payable to 
J. PassMORN EDbwa nps. 


„% In order to facilitate referenca, Correspondents, when 
speaking of any letter previously inserted, will eblige by 
mentioning the number of the Letter, as well as the page on 
whieh it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
ether things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Essays. 


— . — 


ERRATUM—CASSINI’S DIVISION IN 
SATURN’S RING, AND THE SEPARA- 


TING POWER OF A TELESCOPE— 


SPECTRUM OF PETROLEUM FLAME 
—SPECTROSCOPE FOR A 9in. RE- 
FLECTOR — MR. COMMON’S GREAT 
REFLECTOR.—THE COMETS OF 1811 
AND 1812—THE ‘“ TIMES’? ON SOLAR 
PHYSICS— EARLIER VOLUMES OF 
THE “ENGLISH MECHANIC,” AND 
LATER ‘* DISCOVERIES ” — GRE- 


GORIAN TELESOOPE—TESTS FOR A 


2in. TELESCOPE — JOSHUA COM- 
MANDING THE SUN TO STAND STILL 
—THE RED SPOT ON JUPITER—CAL- 
CULATION OF ECLIPSES AND OC- 
CULTATIONS SPECTROSOCOPIO 
WORK IN MADEIRA. 


[21004.]—Ix letter 20953, p. 451, column 1, line 
28, “ observers °” should be observer, and the 
comma should be placed after the name Burn- 


I must begin by setting Mr. Hanneford (letter 
20958, p. 452) right as to a matter of fact. If he 
will turn to p. 43 of Vol. XVI. of the R.A.S. 
Monthly Notices, he will find the results of an elabo- 
rate series of measures of the Saturnian System by 
Mr. De la Rue, in which the breadth of the prin- 
cipal (or Cassini’s) division in the ring is given as 
1-38" a quantity differing very materially inde 
from any one which can be legitimately descri 
as about half a second.” But, even were the 
division narrower than it really is, the light from 
Saturn’s ring is very much less brilliant than that 
from a star, and is, moreover, diffused and not 
concentrated in a point, so that nothing akin to the 
encroachment of the two spurious optical discs of a 
close double star occurs in viewing it. Added to this, 
a line is perceptible where a disc having that line's 
width for its diameter is wholly imperceptible. 
But, even taking all these considerations into 
account, the story of the observation of this divi- 
sion with ljin. of aperture is a strange one. Of 
course, as my querist so saw it, I believe it; but I 
should not have believed it had I seen it myself. I 
may mention, too, as a detail, that the separating 
wer of a telescope is obtained by dividing 4°56 by 
he aperture in inches—not the aperture in inches by 
4:56. As for the lines Mr. H. sees with his spectro- 
scope in the petroleum flame, they do not belong to 
hydrogen, but to some hydro-carbon. I have never 
seen one of Horne and Thornthwaite’s miniature 
spectroscopes ; but any spectroscope ought (if in 
roper adjustment) to show the stellarspectra with a 
in. reflector. Mr. Huanneford’s object be 
merely to see spectra of stars without measuring 
them, he will find McLean’s star spectroscope 
singularly simple and effective in use. I have not 
heard of any.discoveries in Saturnian detail having 
been made with Mr. Common’s great reflector. 
Our Monthly Notices contain accounts of various 
observations made with it. Mr. Common has used 
it for celestial photography with most admirable 
results; a recent really marvellous photograph of 
the great nebula surrounding 8 Orionis being among 


em. 

A Coddington lens would be as unobjectionable a 
form as any for a very high-power single-lens eye- 
piece; but I should advise your correspondent to 
stick to the Huyghenian of a as affording all 
the power that can ever usefully be employed. 

Ido not know apropos of what allusions have 
been made in these columns to ‘‘the Great Comet 
of 1812,” as stated by H. O’B.”’ in query 49270 
(P. 464); but the solitary comet which appeared 

uring that hae was discovered by Pons on 
July Doeh, and its tail was . long. Its orbit, 
as calculated by Encke, was elliptical, and it had a 


period of 70°68 years. If the computed elements 
were correct, it ought (neglecting possible Neda 
bations) to come into perihelion again about the 19th 
of next May. What is it that ‘‘H.O’B.’’ wishes 
to know about the Comet of 1811, beyond the fact 
that it had a period of 3,063 years? 

I welcome, heartily and sincerely, an 
article on Great Sunspots which appeared in 
the Times for January 23rd. It has been, upon 
several occasions, my unpleasant duty to in vito 
attention in these columns to the manner in which 
those of the (so-called) leading journal“ have 
been misused for an impudent. system of 
advertising, under the thinly-veiled pretence of in- 
structing the public on the subject of solar physics. 
It is, then, a real pleasure tome to find the contri- 
butor to your contemporary approaching that 
subject, on the present occasion, in a strictly 
scientific spirit; and giving really soun 
information without any arriċre nsee, OF 
open or covert commendation of himself and 
friends tothe national liberulity. It is intimated, 
truly enough, that problems of high scientific 
interest in connection with the physical constitution 
of the Sun await solution ; but it is no longer in- 
sinuated that if a costly and lavishly-endowed 
Solar Physical Observatory were instituted, and 
that “celebrated astronomer,” Mr. Smith (let us 
say), were appointed its director, that the weather 
would, in course of time, be unerringly foretold ; 
and that shipwrecks, famines, and commercial 

ics might soon be predicted with practical in- 
allibility. On the contrary, the writer says defi- 
nitely : ‘‘ But the rain and wind cycles, the famine 
and financial crisis periods, the recurrence of 
disasters and shipwrecks, bad vine years, and 60 
forth, in harmony with the oe waves—these 
have not yet been established.“ ay, he goes on 
further to notice, with quite judicial impartiality 
how, in the extraordinary diversity of our terrestrial 
555 conditions, any and every advocate of 
the most diverse theories must find perfect corrobo- 
ration of his or their particular ideas. Would that the 
subject of Solar Physies had been brought before the 
ublic, ad init io, in this tone and 1 It oe 
ve spared the necessity for a good deal of energetic 
denunciation of something sidintinguishable from 
a demand that astrology should be subsidised by 
the State in the XIXth Century. In one sense, 
though, it might have involved a philological loss ; 
inasmuch as the English language would never have 
been enriched by the word Sunspottery’’! 


With reference to the very pertinent letter (20980) 
of Mr. Buffham on p. 476, I would remark that 
the discovery to which he invites attention is by 
no means the first or only one that has been first an- 
nounced some years since in the Exo MECHANIO.““ 
Any one who may happily possess a complete series 
of your wonderful Encyclopedia will find, on the 
perusal of its back volumes, that a good many cther 
recent and cognate ‘‘discoveries’’ have been 
anticipated in these columns. I sometimes wonder 
at the folly of advertisers who announce complete 
sets for sale. Ido not think that my own scientific 
library would suffer much from comparison with 
those ofa very large proportion of my brother readers ; 
but it contains but few works, indeed, thut I value 
more than I do my series of the ENGLISH MECHANIC, 
extending uninterruptedly from No. 1 to No. 931. 
Has ‘‘ Puzzled ” (query 49289, p. 486) taken the 
precaution of so mounting his two mirrors that 
they may be separated by an interval of something 
erg R., ane "y 40310, p. 4 ) tulate 

“J. R.“ (query 46 p. 487) may con 
himself on The possession of a really 9800 2in. 
object-glass, if it will fairly divide y Leonis. Of 
course, the division of close stars and the perception 
of faint comites are two very different things. The 
companion to Vega is certainly out of his reach ; 
but he ought to see the acolyte of the Pole Star, 
and, d fortiori, that of Rigel, on a sufficiently fine 
night. As I have tried to explain above, the power 
to see Cassini’s division in Saturn's ring does not 
depend upon what is ordinarily known as the 
se ting power of the objective at all. As tests for 
the latter he may try 11 Monocerotis, X Equulei, 
& Orionis, E Ursa Majoris, &c. These are at the very 
limit of his optical capabilities. He had better 
consult your back volumes, too, in which he will 
find numerous tests for instruments of every aper- 
ture, that of his own included. 

I am not myself a Jew, but perhaps may be for- 
given for counselling “Nun. Dor.” (query 94324, 
p. 487) to accept the interpretation of the aries 
to which his question relates put upon it by (int. al.) 
Jahn among the Roman Catholics, and the late 
Dean Milman among English Churchmen; the 
former regarding it as a sublime poetical trope, 
and the latter speuking of it totidem verbis as “ pure 
poetry.“ The standing still of the Sun and Moon 
means, of course, the arresting of the Earth’s diurnal 
rotation. To say nothing of the cosmical result of 
this, its obvious immediate effect must have been 
the projection of everything on the Earth's sur- 
face into space with an initial velocity varying as 
the cosine of the latitude ; objects at the equator 
being flirted off (like water off a mop) at upwards 
of 1,037 miles an hour, while the Gibeonites and 
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I think, in a position to state the sizes of flats which | evidentl 
ure required tor different purposes. I would pre- | proves t 
mise, in reply to “A. S. L..“ that the object is not | of flat. 
to tind the flat which is large enough for large lines BB represent (exaggerated, of course) the 
images, and therefore will suttice for small ones; | large enough to catch stellar rays coming to a point 
Burt to ascertain how small the flat may be, to re- | at F; it is manifestly too small to catch the solar | image of a sensible diameter at C; the lines AA 
tlect perfectly the image which you are observing ; | rays which come to focus over a visible surface at 
und to F. M. C.,“ although the double stars are | F. How, by any possible thoory, can the flat A be P just takes them in: the rest of the rays are lost 
not absolutely a point at the focus, the question is, | large enough to cutch all the light the mirror cap | through the plane not being able to receive them. 
<loes their being otherwise affect the size of the | send to it. Will Mr. Vallance kindly say where this sketch is 
wrong, and send us tho correct drawing ? We shall 


tlat ? 
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Israelites, in lat. 31° 51“, would have been propelled | the sun and moon to be 32’ angular diam., we have | Fig. 2 to be 16ft. instead of 8ft.; would not the 
at the comparatively moderate, but still abundantly for 9ft. 3in. focus, an image ut the focus 1:033in. | angle A be smaller in that case, and the flat conse- 
sufficiently destructive, rate of 881} miles an hour. | Jupiter haviug diam. 44’ gives a focal image | quently less? the mirror in each case being the same 
I dou't fancy that the fight could have persisted | :0236in.; Saturn, with 18 diam., an image 0097in.; 

and Rigel, with comes 10", 0054in. 


long under these circumstances. 
“F.T.” (query 49340, p. 488) will turn back | With Mr. Vallance’s 15in. mirror, 8ft. 4in. i 77 . 


to letter 20610 (P. 134), he will find that the rapid the focal image of the sun and moon will 
paling of the once so conspicuous red spot on | 9308in. 

upiter is a very old story by this time. We will take first Mr. Vallance’s 17}in. mirror, 

Archimedes (query 49353, p. 488) will simply | 9ft. 3in. focus. When eve the sun or moon 
pecd a competent acquaintance with spherical | with the flat at 1l}in. from the focus, he will re- 
trigonometry, and familiarity with the use of | quire one 23in., and his 2in. flat will reduce the 
logarithmic tables, to make the calculations to | size of his mirror to 103in. (see fig.), which I have 
which he refers. They are terribly long and tedious, 
ment in the case of Ocoultation and Eclipse 
work. 

That somewhat erratic genius, the Astronomer 
Royal for Scotland, has recently produced, under 
the title of “ Madeira Spectroscopic,” a work of the 
Weer interest and importance to all interested in 

lar Spectroscopy. It is the outcome of a serics 
of most painstaking observations made by the 
author at Madeira T the summer of 1881; 


the spectroscope employed being furnished with a 
superb Rutherfurd diffraction grating and a powerful size. My opinion from a practical point of view is 
collimator and observing telescope. Prof. Piazzi that this small flat theory is like ‘‘ straining ata 
Smyth wisely, as I think, confined his researches to gnat, and swallowing a camel.” 

What is the loss of light sent to the mirror by 


a comparatively limited portion of the spectrum, i i 
with the result that his attention beng thus RE R the interposition of the flat, or rather the difference 
concentrated on a region of relatively small] In this we have represented lot, the flat which between two flats to take in stellar and solar rays? 
extent, he was enabled to map the selected | jg necessary when the focus of the cone is a point; Take a lin. mirror and l}in. flat, area of mirror 
portions in a manner as remarkable for its beaut 2nd, that which is required when it is a measurable | 176 Tin., area of flat 1fin. Suppose a 2in. flat neces- 
and mass of detail, as for its truth. In each of his image; and 3rd, the effect which the small flat, 32T» its area 378 in.: difference of area of the two 
pates ho gives typical representations of the region | under these circumstances, has on the size of the flats lytin., in 176fin. Now, is this loss of light 
85 A 1 arranged in chronological order. | mirror i ractically Fo a the A that F ere aoe 
o take plate I. as an illustrative example. The 0 Din. mi i : it ?—especially when it is taken out o 0 
top division shows the preliminary band of great A ne ee acts 11 „ era Mr. the mirror where you can best afford to lose Rie and 
in the Red, as mapped by Sir David Brewster and | Calver. in sending We. a.) in a supplied as | the larger the mirror and flat, the less the loss of 
Dr. Gladstone in 1800. Beneath this is its map as d P, M. C.” says, the right one for a maker to light in proportion. 
delineated by Kirchhoff and Professor Roscoe. | send with an instrument My lłin. reduces the |, The size of focal rape a depends upon the focal 
Then comes the map of the Royal Society of 1875. | size of my mirror to 9in : i length only, the size of mirror being immaterial ; 
This is followed by Captain Abney's photograph, | Mr. Vallance’s 15in. mirror, 8ft. Ain focus, hag but the amount of light condensed into the image 
which is itself succeeded by the 9 chart con- | cone. the diameter of which (sup; sing the focus dees depend upon area of mirror and flat con- 
structed by Professor Langley at the Alleghaney | to be a point such as is observed po the day-time jointly. In Fig. 1 the image will be the same size 
Observatory, U.S., in 1878. Finally, two of Pro- | when looking at the sky through the adjusting eye- for each, but the light and detail will be very 
fessor Suyth's own, Te beautiful, drawings | piece) is 1}in. at 10in. from the focus, and 1jin. at different. 8 
form the remainder of the plate. Aud so on Sin. To observe the sun, moon, or star cluster of |, My humble advice is: Have the flats large enough 
through 17 plates to the ‘Near G,“ or violet | the same size, 32“, he will require a 2}in. flat at t catch every ray the mirror can send toit, whether 
hydrogen region: the concluding or 18th plate jin from tho focus, and his Izin. flat reduces the from the stars, sun, or moon, and then you will not 
of the volume representing in 2 very striking size of his mirror to özin i have it too large. T assert that a flat in one fixed 
manner the distribution of the spectral colours. These BIER ira taken Trom measurement, and no position, that will just take in the cone of stellar 
It is impossible to give even a résumé of 80] from calculation: but I believe they will be found | Trays, is too small to take in the whole of the solar 
important a work, or of the conclusions drawn | spout correct. rays, and I challenge any oue to prove to the 
by its author, within the limits of a paragraph in a] In viewing Jupiter, Saturn, or double stars, how- contrary. „ : ae 
letter like this; so I can only say here that the | over the case is different. The focal images are utterly fail to see any “great improvement in 
results arrived at by Professor Smyth with reference virtually points thut of Jupiter being onl d frac- | performance by considerably reducing flat.“ Can 
to the terrestrial, or extra-terrestrial nature of tion over A: of an inch; so that if the flat has a the eye determine any deterioration between an 
certain groups of lines, deserve the most serious little margin—say zin br jin. larger than the cone | Aren of 176in. and 17441n.?—for that is all a reduced 
attention on the part of spectroscopists. It may of rays, as observed when adjusting in the day- flat amounts to provo the lesser flat gets all the 
not be ranor of notice that the Scottish | time., it will be amply large enough, and the 550 light. 1 trust I have been able to show that this 
Astronomer Royal speaks with the most withering | valuable part of the mirror preserved. ry “fight of the flats is only splitting hairs for no 
contempt of the Spectral Map of the Royal Society | 1 anid | also mention that although the loss in | Possible advantage. 
of 1879; nor (judging from the poverty of the looking at the moon scems to be 5 great by re- Newcastle. John S. B. Bell, O. E. 
A pe tease of it, which appear on page after page | ducing the size of the mirror, yet when observing 
t us 8 ? iaia Sle The contrast between | an individual object, such as a crater, &c., you] (21008.])—Mr. Variance contends that a plane 
Ie, 15 ing style of delineation aud the have here a virtual point, and all the advantages that is large enough for stars is also large enough 
Binself reproductions of Professor Langley and | to be derived from a small flat. My impression of for the moon, and he asks to be corrected if wrong. 
1msell, must strike the eye of everyone who the nebula in Orion is, that it is decidedly finer Of course he is wrong, and the following ought to 
glances at a siugle one of the illustrations. Every | through the lin. I should not part with my 24in., | convince him. 
this „ 5 work should obtain though I should ouly use it on special oceasions,| The image of stars at the focus of our mirrors 
b 8 5 W mace K It i published in Edin- | when I wished to observe large objects simultane- has no diameter, practically it is a point; while 
AE all y £ 555 „K. Johnston. ously— i. e., at one glance. the image of the moon may be g in., in., or more, 
ow of the Royal Astronomical Society. Fordingbridge. T. Westlake. | according to the focus; consequently the diameter 
— — of the cone of rays when observing the moon is 
DIVIDING POWER OF TELESOOPE. f21007.]—As to the remark in letter 20900, “that larger at every part than when we are observing a 
[21005.]—RErERRINO to the visibility of the chief the flat should be large enough to reflect the image | Star. Therefore, the plane that will just take the 
ivan: in Saturn’s rings with a small aperture, I| of the 1 it 2s not 55 as therein 5 suit, ose some Of the cone from 
think the remarks of ‘t Amateur ” (20984) are likely | described. e flat ought, and must be, large : : 
to mislead in saying that the N enough to gather all the Tighe that can be sent to Fe i 1 w ma nn 55 555 
the *‘ spurious” discs of stars does not apply to the it. Also that ‘‘ the longer the focus the larger the |9} fee een he mises | . 
way ay 1.5 ” ; : . add for every foot of focus gin. to such diameter, it 
et. Would not the visibility of the division be | flat ought to be” in this case. The fact is, the will give him th ‘aise of tha pla: eeded f 
due rather 20 the small intrinsic brightness of the | longer the focus the smaller the flat is. The size of give e exact size of the piane needed for 
55 as compared witha star? With the latter the a flat depends upon three things: diameter of 
rightness is supposed to fade gradually from the | mirror, focal length, and diameter of sun’s image, 
centre to the first dark ring. This is why a faint | also the distance of the flat within the focus. e 
disk i division may be seen in a close double star | ratios of these conditions vary with each mirror. 
of high magnitude (with a given spertan when a | The point I maintain is, that a flat just large 
bs ighter star of the same distance seeins only an oval aiou (3 take cone of stcllar rays is too small to 
blotch of light. Herbert Ingall. take cone of solar rays, and is not the correct 


Champion Hill, Jan. 26th. size. 
— First take three mirrors, each 8ft. focus, and Gin., 

SIZE OF FLAT IN NEWTONIAN 12in., and ldin. diameter; the same sized flat will 
not suit the whole three stellar rays, or rays con- 


TELESCOPES. verging toa point. The flat to be same distance | the moon: but he had better add ŝin. Example— 
suppose a 12in. mirror of 6ft. focus, a 2in. plane at 


The flat at A is just large enough for Gin., 
too small for l2in. or loin. This clearly 
bn focal length does not alone decide size 


pee —Tranks to “A. S. L.“ (20982) and | within focus in each case—say, lin. Now look at | sup 
“F. M. 12in. from focal point will juat do for stars, but for 


(20983) for their letters. We are now, Fig. 1. 

the moon it must be 2ŝin., better 2%in. The sketch 
—where the outer cone represents the rays from the 
moon and inner from star—will show him. The 


Next take any mirror, Fig. 2. Let the flat A be 
i course of the rays from the moon, and form an 


the rays from a star focussing to a point; the plane 


How dves Mr. Vallance prove his theory that 


Taking the formula of F. R. A. S.“ (Doc. 8), and | the longer the focus the larger the flut. Suppose | understand a sketch better, and eee which is right. He 
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is not to the point in suggesting planes large enough 
for larger objects than the moon ; he might as well 
talk of observing whole constellations at once; the 
mark is rightly drawn by providing for such gene- 
ral fields and objects asthe Moon and Sun. Neither 
is he to the point in his question to A. S. L.“ It 
is not a question of what goes to the mirror; it is 
the size of flat for collecting what comes from it. 
Neither has the size of the image, as given by a 
small portion of the mirror or flat, to do with it. 
Cut off much of the plune, the size of image is the 
same; but do we utilise the whole of the mirror? 
I hope this may satisfy Mr. Vallance. 
G. Calver. 


SIZE OF FLAT IN NEWTONIAN TELE- 
SCOPES, AND EQUIVALENT FOCUS OF 
CASSEGRAINS AND GREGORIANS. 


(21009.]—In my letter on page 476 I notice a| ¥ 


slight printer’serror, which, however, ulters the mean- 
ing of the sentence“ Mirror diameter of the tlut,” 
should read ‘ior diameter of the flat,“ Ac. ; 
also for frustum read “ frustrum.’”? As 
regards equivalent foci, will““ A. N. H.” do me the 
favour to run through my letters on this subject on 
pages 205, 317, and 406, in connection with the rule 
given in his letter on page 477? By the formula 
given on page 106 the focus in his example would 
come out considerably less than what he has deduced, 
and I should be glad to know which is right. 

I do not think the vertex of the mirror could ever 
(practically) coincide with the position of the focal 
image, so that it seems more reasonable to employ 
ruleswhichareapplicable to the actuul circumstances 
of the case, even if somewhat less convenient. This 
(as I pointed out bora] seemne l to diminish some- 
what the accuracy of the formula originally given 
by ‘* Orderic Vital,“ who also assumed the focal 
point to be at the vertex of lurge mirror. Would 
the correspondent just mentioned kindly inform us 
what curve the convex mirror should be, if (as in the 
instance quoted by ‘A. N. H.” from Mr. Calver's 
pec the concave is ground to an elliptical curve? 

find, on referring back to his letter on page 206, 
that this case is not alluded to. A. S. L. 


[21010.J—As “A. S. L.,“ in 20982. has intro- 
troduced the stops in the refractor, in illustration of 
the necessary size of flats in the reflector, I will 
ask him to uotice that the optician in placing them 
cuts off all light but that proceeding from the 
object-glass to the eyepiece, not making any 
allowance for size of image of suu or moon or any- 
thing else. Just so, I contend that if the flat will 
reflect all the parallel rays that fall on the mirror 
into the eyepiece it is quite lurge cuough, and a 
larger flat will do no more. 

Even if a larger flat gave more light when lonk- 
ing at the sun or moon, what is the benefit? The 
hight is too great with the smallest flat, and surely 
'tis a needless expense to have a large flat to give 
more of that. But I believe you get no more light 
into the eyepiece, let the flat be ever so much larger. 

Philip Vallance. 


THE TELESCOPE, &c. 


21011.J—I see that Mr. Wray (jun.) has joined 
Prismatique“ in writing against the reflector; but 
do these correspondents think it can be talked 
down f if it has good merits it will outlive biased 
comments: if if has none, it would die a natural 
death. These correspoudents appear to think it is 
not dying. 

The scare-crow statements about the silver, non- 
permanence of adjustments, &c., have been made 
over and over, and, as often, by those who are 
familiar with them, shown to be over-strained ex- 
aggerations—they are stale and worn out. 

l have left my productious to take care of them- 
selves, relying on their merits in the hands of those 
who use them. I have had nothing to say against 
refractors. I think those who write about reflectors 
should neither make unjust nor absurd statements ; 
not buf what such a course always refutes and 
exposes itself. Still we are duty-bound to be fair 
towards each other. 

I will leave Mr. Wray to his opinion on the taste 
or judgment, &c., of those who tuke to reflectors— 
“ using them becuuse they are cheap’’; but Iam 
not sure whether the wording of sume parts of his 
letter is well chosen or considered. 

Ho credits retlectors with one merit only—cheap- 
ness; but what wil it avail of his calling them 
cheap and nasty, whilo the perfectly disinterested 
observers tell hin they are cheap and good? 

Mr. Wray concludes his second paragraph by 
telling us that“ the reflector will have decayed and 
bee me useless when the achromatic made same 
time will be unaffected.” Did he write this absurd 
statement to court our smiles? or does he not know 
that reflectors are not now made of speculum 
metal, as in the days Mr. Wray hall to do with them; 
but are made of the fame material ns o. g. 's, viz., 

lass? If he had a wish to eny something damaging 

would have been more consistent to have said 


something with a shadow of rensonableness—some- 
thing explainable—because it must be beyond the 
understauding of most persous to know how tho 
reflector, made of the same material, is to“ decay 
and become useless,“ while the o.g. remains un- 
changed? I hope this doleful little ditty of Mr. 
Wray’s will not seriously affect the spirits of those 
gentlemen who use them.“ 

To take the best view of it, I will suppose Mr. 
Wray really does not know of what the mirror is 
made, or under what conditions it exists. It is 
this: The mirror is made of y/uss (harder than that 
of which an object-glass is made): there is only one 
optical surface (if he will allow such a dignified 
name) ; this surface docs not at any time require to 
be wiped of dew during observatious—or from dust 
These ‘deteriorating’ influences are absent from 
the glass surface. This surface is chemically 
coated with silver, and lasts from two to 16 or more 
ears, according to care and circumstances. This 
item care is also cheap.’ It consists in keepiug 
the mirror covered when not iu use. 

Now for the deteriorating’ and ‘continual’? 
business of cleaning for resilvering, which our 
friend ‘‘ Prismatique’’ has so exaggerated upon. 
It is done this way: A mop of pure cotton wool 
is wetted with nitric acid, and the silver is 
moistened with it and instantly dissolved. Friction 
does not help the acid to dissolve it. Even if it was 
required, there is nothing softer than cotton- 
wool; indeed, quite as soft and clean asthe oft- 
used wash-leather used for the o.g. 

It takes at most, say, a few seconds to dissolve 
the silver; the surface is then rinsed with plenty 
of water, aud sponged once or twice over with 
another and res sniall handful of cotton-wool ; it 
is then ready for another cout of silver, which 
seals it aguin from even the atmosphere for a like 
period. 

Now, after this careful explanation, Mr. Wray 
cannot be, as before, supposed not to understand 
the details, aud we will now ask him to explain to 
us the rapid ‘‘decay ”?” and ‘ useless’? condition of 
the mirror, as contrasted with the comparativel 
everlasting endurance of the achromatic. I shall 
be glad of au explanation, because it will open my 
eyes to look out for something not so subject to 
decay“ as glass. 

I would suggest also to Prismatique,“ in the 
same good feeling I have to Mr. Wray, that he 
make good his case the next time he makes charges 
against the reflector, particularly when he is asked 
toexplain. He stated that a 4in. achromatic was 
eau to a reflector of in., which is over 
double the aperture. He was asked to explain 
why. This he did uot do. If he had explained 
this and other matters he would have saved Mr. 
Holmes from concluding he did not much 
understand them. Mr. Holmes is not to be 
blamed for this conclusion, for he was in- 
fluenced by ‘* Prismatijue's’? own statements. 
Of course it is quite wrung to say a tin. o.g. is 
superior to a Gin. mirror: and ‘ Prismatique ” 
ought to know it. This is really no fair compari- 
son. Again, he said reflectors were“ very well in 
large observatorics, where there are assistants 
always in readiness to resilver them.” I would ask 
him if his expression, ‘‘ continual resilvering,“ can 
be reasonably explained to mean once in several 
years?’ He seems to think they want a fresh sur- 
tace every week. 

Another reckless statement was, that the con- 
tinual cleaning for resilvering deteriorated the 
surface ” ; and it appears that either he thought 
they were cleaned for resilvering by rubbing off the 
silver with rouge, or, having heard of Mr. Wassell 
saying that rubbing with rouge would spoil tho 
figure, had unlawfully or inadvertently brought 
it forward as a fact to bear against them. 
Anyway, Mr. Wassell took this unlawful 
weapon out of his hands, and explained that the 
surface is practically everlusting.’? I would like 
to observe also that those metal mirrors he helped 
in making which lasted only ten years were far 
from good. metals, and do not by any incans repre- 
sent the duration of metal mirrors. I know of 


scores, many times older than ten years, in good 
condition. If the metal is good, they last for a 
long time, and they can be cleaned. I did not 


start this debate, and should have taken no part in 
it but for unjust and overstraiued statements, and 
I don't see that such should go unchallenged. I 
wish to have nothing more to do with it. 
G. Calver. 

Der controversy—a very old one, by the bye— 
bids fair to degenerate into a squabble. We have 
no room for the recriminations of rival makers, 
E.] little for anything more on the subject. 


REFLECTORS v. REFRACTORS. 


21012.]J—Wrrn TE to Mr. Honry Wray’s 
letter (20987), I think however valuable the opinion 
of a maker may be, he is necessarily prejudiced in 
favour of his own productions. Those who use tele- 
ecopes of both kinds are the best judges of their 
comparative merits. Secondly, he appears to think 
cheapness an objection. This is admitting the re- 


flectors are cheaper: purchasers, note this. Why 
does he think a glass mirror will decay and become 
useless while achromatics remain as good as new? 
Is not the flint portion of an o.g. softer aud far 
more subject to decomposition than the much 
harder metal of which mirrors are made? His hist 
paragraph admits that large refractors, are things 
yet to be done,” therefore the race stands, re- 
tlectors first, refractors nowhere.“ 

I do not think I know a person who has tried 
both and now prefers the refractor. I begau with a 
strong prejudice the other way, but pure achro- 
matism of image, power to use when refractor was 
dewed and useless, comfort in use, and evidence of 
permanence worked my conversion. I would only 
urge on all intending purchusers not to be rash. 

Edwin Holmes. 


[21013.]—Mr. Henry Wray mistakes me. Itis 
not necessary to have a personal acquaintance with 
a gentleman of Mr. Wray’s eminence in order to 
become acquuinted with his opinions; but if con- 
tirmation were required Mr. Wray supplies it in his 
letter 20987 by his adoption of all the objections 
of Prismatique “ en blue. 

Does Mr. Wray in his second paragraph wish us 
to understand his statements seriously, or has he 
only adopted the mode of expression he has because 
it is smurt and telling’ Does he think people 
mike reflectors simply because they cannot make 
refractors, and use them only on account of cheap- 
ness? He appears rather to scorn cheapness, but 
why he should do so I know uot, if performance 
does not sutier. 

Will he excuse me in saying that his last sentence 
merely amounts to saying that a perfect Hin. 
refractor could be made uf it could, but it cannot ? 
As this is so, then as a perfect mirror can be made 
even of a much larger size, the reflector carries off 
the palm of victory. I want to ask cue more 
question of Mr. Wray. Can even a Gin. object- 
glass be produced approaching the perfection of a 
Gin. mirror, or is not the outstanding colour offcn- 
sive after using a retlector ? 

I thank “ Amateur“ (20084) for his attempt at 
explaining the difference betwixt separating a 
doublo star and dividing Saturn’s rings: but lam 
obliged to ask if all telescopic and microsco pic 
vision is not of the same nature, aud if the image 
we perceive is not in the one case, as in the other, 
maine up of diffraction fringes, I want to know on 
this point, and I see the drift of the explanation, 
but I cannot regard it as satisfactory. 

Jan. 26. John Hanneford. 


— 


[21014.]— Mn. II NXETOn ůðU has received a well - 
merited rebuke in the munly and consistent stato- 
mncuts of Mr. Henry Wray. Mr. H. Wray’s state- 
ments are in thorough keeping with the experience 
of all those opticians who have worked among the 
two forms. As to 24in. o.g.’s, I, when in the 
North some years ago, saw through one by Messrs. 
Cooke.“ Mr. Grubb has made 27in. clear. I 
believe 40in. is now in course of construction. Mr. 
Wray, too, could make o.g.’a as big as they 
ure good. Prismatique. 


21016.) —WHaTEVER be the relative merits of 
reflectors and retractors (a question which scems 
to crop up periodically and still remain undecided), 
the comparative cheapness of the former, compared 
aperture for aperture, with the latter, is, to the 
umateur of limited means, a strong poiut in favour 
of both beginning and carrying on astronomical 
studies with the aid of a good retiectur. Some 

ears ago I was, like many others, greatly pre- 
judiced against reflectors of every igi: taking for 
granted all that was written against them 75 
time to time. Having now, however, considerable 
experience in the use of both reflecting and refract- 
ing telescopes, I can speak with sorme degree of 
coufidence with respect to both. My carlier 
knowledge of the stars was gained with refractors 
of 2}, 3, 31, 4, and finally 4lin. apertures, the 
iin. being now equatorially mounted in my obser- 
vatory, and undoubtedly a good instrument. The 
desire for more light ” increased with each aug- 
mentation of aperture, and induced me to try the 
powers of reflection. From Mr. Calver I procured 
a first-class thin. mirror, aud mounting it in the 
most inexpensive but effective manuer, I soon 
found that, both in separating and light-grasping 
wer, the mirror left the refractor far behind. 
nver since, the reflector is my favourite instru- 
ment, and my 4} refraetor stands comparatively 
neglected in my observatory save when used 
as a finder,“ or for daylight views of Venus and 
Mercury. Still I would not wish to be without it, 
and I value it none the less, though I now observe 
with a good Sin. mirror, and with a 12lin. when the 
nights are favourable for such large aperture. With 
regard to alleged difficulties in adjusting mirror and 
flat, they are very much aaa It requires 
but a moment or two to put both in complete working 
order: a little experience and this difficulty vanishes 
to zero; and as to the deterioration of the silver coat- 
ing, this too is exaggerated. A well silvered mirror 
I find will last, with care, for two or three years, and 
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even when apparently mottled all over will still 
show out celestial objects with wonderful clearness 
and beauty. The process of silvering is so easy and 
Inexpensive, that no amateur may feel alarmed to 
take all off when necessary and re-silver, and that 
without the least danger of altering the figure of the 
most perfect mirror, or injuring the surface in any 
manner whatever. 

I have silvered, for experiment sake, dozens of 
times the same mirror, and never could detect the 
slightest change for the worse. I have no hesitation 
in giving it as my experience that a 6}łin. Calver 
mirror will give any real student of the heavens 
more light and better separating power on close 
double stars than any refractor up to 44in. aperture, 
be the maker even the very best. In refractors I 
have no experience of larger aperture, but the great 
cost of a first-rate Sin. or Cin. refracting object-glass, 
to say nothing of the greater expense in mounting, 
render it a matter of congratulation that Mr. Calver, 
With, and others bave rendered the modern silver- 
on-glass reflector all that can be desired in anastro- 
nomical telescope. 

Droylsden Rectory. S. Mills, M.A. 
THE AMATEUR MECHANICAL 
SOCIETY. 


(21016.]—-I sex, on P 474, a report of a meetin 
that the above 1 0 as had, and of the result o 
a discussion about the amateur lathe-mandrel of 
the future. In the first paragraph it is stated that 
An important report was then brought up by 
Dr. Edmunds upon the subject of screw-threads 
for the ornamental mandrel-nose, which are still 
screwed at the obsolete and inconvenient rate of 
9°45 threads to the inch,“ that being the first count 
in the indictment ; and secondly, thut they ‘‘are so 
turned out at the base as to endanger their 
strength” ; and then are mentioned two cases 
where the nose had been broken off, presumably 
from defect in strength. 

Now, without asking whose report it may have 
been that Dr. Edmunds brought up to the com- 
mittee, I wish to be made acquainted with the 
nature of the inconvenience ” that is supposed to 
arise from stil? using an obsalvle rate—a slight con- 
tradiction, considering that the thread is still mado 
and sold. 

Now, in making the internal screw in a chuck to 
fit on to the nose of a mandrel—and mind, we are 
only discussing the suitability, for that sele pur- 
pose, of the 9-45 thread—there ure, say, four ways 
or 2 in common practice. 

‘irstly, having bored out a hole in the“ chuck,” 
by striking the thread with the female screw-tool, 
and cutting up “flying,” or by hand alone. 

Secondly, starting the thread with a tap, 
whose external diameter is about jn. greater than 
the boring-bit that is supplied for the purpose with 
this and the mae plug-tap. Then, continuing 
the cutting as in the first instence, with the in- 
ternal chaser, and then following the practice of 
all amateurs that have ever been born—viz., at- 
tempting to finish the screw in the chuck by forcibly 
twisting it on to the nose of the mandrel, instead 
of using theabove-meutioned finishing plug-tap for 


the purpose: 

Thirdly, in such lathes as have“ pumping“ or 
*‘ traversing? mandrils (not mandrels, as it is a 
corruption of the French maudrin) the screw may 
be started at once under the influence of the 
“‘screw-guide,”’ and afterwards completed as de- 
scribed under process secondly.” 

i 9 with a tool in the self-acting screwing 
1e. 

Now, as my object in writing this letter is to pre- 
vent, or at any rate deprecate, the consigning to 
limbo of a very old and valued friend, on tho sole 
ground that he is stated to be inconvenient and, as 
some 84y, obsolete, I wish to kuow in what respect 
the 9°45 thread is inconvenient. Certainly not in 
use, in any way that I can see, and Iam not blind 

ret, and I did use one constantly from a time long 

fore I left school, and for a period of at least 30 
years. It must be, then, in the construction that 
it is 80 i obsolete, antiquated, and fault „and in- 
convenient,” that limbo is the ouly tit place for its 
manifold faults to be consigned to. 

Now, taking that method of making the screw 
above called “ firstly, next take secondly,” and 
then “ thirdly” ; can anyone point out auy 
one respect in which the adoption of a thread of 10 
to the inch is less inconvenicut than the use of 9°45, 
as heretofore ? 

Now, as to “fourthly.” The 9:45 thread is 
condemned, under “ obsolete,” and other endearing 
epithets. May J ask, Does it deserve it? It is odd, 
truly, and so are the Arab numerals 9°45; but they 
are not effete on that account. Did it ever strike 
one of those who condemn the 9°45 to-an-inch 
thread, that it is not like the mètres, and grammes, 
and litres, that not very loug ago we were near 
being obliged to choke withal; but that if you turn 
it into a vulgar fraction it is merely 9,';; or 9.8; 
threads to an inch, or 4) threads to an inch, or 
qaa ths of an inch pitch, and that, unlike the metre, 
it is perfectly commensurable with the inch ? 

I have somo reason to think that the circumstance 


of Messrs. Holtzapffel and Co. having been in the 
habit of supplying with their scts of change-wheels, 
one of 53 teeth, for the purpose of approximating to 
the 9°45, giving 9°434, or thereabouts, has been the 
stumbling-block in the way of the amateurs, few 
of whom knew the use of the 53 wheel, and for 
many of whom nothing but mathematical accuracy 
(theoretically) will suffice; though I should be 
pleased, not to say amazed, to find a man among 
them who can fit a chuck to a lathe. I don’t wish 
to deride their efforts, and I help them all round as 
much as I can; but I do say that I never yet saw 
a chuck quite well titted by an amateur. 

In order to cut 9°45 accurately, we must have one 
wheel containing the number 7, such as 21 or 63, 
which is 9 x 7, or 105, with any one of which it is 
easy to arrange a train; but I observe that the set 
of 15 wheels supplied by H. and Co. does not con- 
tain any multiple of 7, and therefore cannot cut a 
14 thread. 

The train that I use with a leading-screw of 8 to 
the inch is as follows, viz. :— 


Mandrel. Stud. Screw. 
82 — 27 
40 — 506 
but for a screw of 10 to an inch, either of the 
following will do :— 
Mandrel. Stud. Screw. 
viz., 40 — 27 
50 — £70 
or 40 — 21 
50 — 90 
or 50 — 1% 
100 — 45 


or using H. and Co. 's numbers, which are mostly 
multiples of 6, we get 
50 36 


48 


21 

24 72 

which gives a left-handed thread, and requires an 
idle wheel interposed on an extra stud. But a much 
better plan would be to have a 63 wheel = 7 x 9, 
instead of the otherwise useless 53, and then the 
train comes out very simple, thus :— 


Mandrel. Stud. Screw. 
50 — 36 
48 — 63 


and, moreover, 63 is a very good wheel to have, as 
it contains the number 3 twice over; or, in other 
words, is the square of 3 multiplied by 7. 

As to leaving the neck of the mandrel larger than 
the thread of the screw, that is only running to the 
opposite extreme. It may be as large, but should 
be no bigger. Holtzapffel's noses are amply stron 
for all they ever were meant to do, and, as I sai 
„ used one for 30 years without its coming 
to grief. 

f the two cases mentioned in the report of noses 
breaking off, I know one pretty intimately, having 
had the pleasuro of putting a new one in its place. 
It broke, not from mhereut weakness, but from a 
large chuck into which the screw thread had been 
tapped crookedly, and which, ‘consequently, bore 
on one side only, being caught by the hand-rest 
while the lathe was running, the result being, very 
naturally, a breakdown at the weakest place. 

I may here mention that I recollect another case of 
another nosebreakiug off from the same accident man 
years ago, but in that instance I am sure the chuc 
was not a mistit, as it was the handiwork of one of 
the best men in England, from whom I got many 
of my early, not earliest, lessons, and was made, 
not for sale, but for his own use. I have a strong 
suspicion that if I looked into the other ‘‘reported ” 
case I should find some reason tor deciding that the 
fault did not lie in the mandrel. Also, lct me 
point out that the adoption of the 10 to an inch 
thread involves just as ay poa appliances as, 
e.g., & boring bit, taps, aud chasing tools, as the 
9:45 does; aud, moreover, iu the case of one who 
has an ordinary H. and Co. lathe for roughing out, 
and at length becomes the happy owner of a 
superior tool, the chucks from one lathe will not 
go on to the other. 

Then, again, there is a practical objection to the 
use of a thread so tine as 10 per inch on a jin. nose; 
9 is a much better number, and then we have 
Whitworth’s bolt-thread, for which you can pur- 
chase a tap right away from Manchester for four 
shillings, and I should like to see the London lathe- 
maker who would supply such a tool to special 
order at anything like that price. I have a sort of 
recollection of ordering a pair of taps about that 
size and thread with a boriug bit to correspond, 
from a country maker, and of theremarks that I felt 
bound to indulge in as to their price and quality. 
I remember tho taps would not cut until I had 
annealed them and milled out the grooves wider 
and deeper, and the bit was so made that if it had 
been ground for cutting with the lathe running 
backwards it might have been made to work, but 
nohow else. I am strongly inclined to a coarse 
pitch on mandrels ; seed 1 have often said that 
a plain bayonet fixing would suit well, equivalent 
to about a yuarter-turn of a course screw of double 
thread. 

The angle of H. and Co.’s deep thread, which 


has been spoken of several times as 50’, is, in that 
which I have, not 40°, but 45°, and I noted 45° as 
the angle of a 5in. Whitworth lathe belonging to a 
friend for whom I fitted a two-die chuck, as 
described and figured in the Enauisu MECHANIC, 
Oct. 22, 1869, one of which I had had in use then 
for eight years, and have used ever since, to the 
entire exclusion of all kinds of American scroll 
chucks, and which, I confidently assert, has no 
equal. The last new-pattern dics that I have made 
to it take in discs up to 3in. diameter, and it will 
take solid rods from llin. down to ,/,in., and I use 
it constantly as a drill-chuck for all sizes. I have 
ikon the Britannia Company, at Colchester, full 
iberty to make and sell, but I suppose they cannot 
turn ìt out at a price to fetch the public. Making 
them singly, I consider about 51 guineas a fair 
pia; but a company ought to be able to make them 
or half of that. J. K. P. 


MEDICAL REPLIES. 


“ Fix upon that course of life which is best; habit will 
render it most delightful.””—PYTHAGORAS. 


[21017.]—DrINkzs AGar.—‘ Anglo-Dane” is 
wrong in saying that I have unreservedly . con- 
demned ” tea and coffee as drinks. What I say is 
that strong tea or black coffee taken immediately 
after dinner is bad; that many people drink tea 
and coffee often when all that they need is a pure 
diluent, and that such habit is u bad one, and leads 
on todyspepsia and various nervine disturbances, and 
to irritability and sleeplessness. But I think T said 
also that I often found myself in a difficulty as to 
finding a substitutefortea and coffce in those whom 
I found it injuring. It seemsto me that at break- 
fast-time, on getting up with all one’s sleep in one, 
and fully rested, one should not begin the day by 
taking a nervine stimulant such as ten or coffee. At 
breakfast time one wants a warm diluentdrinkanda 
meal of food to carry one on through the forenoon’s 
work. Therefore, I think weerr in using ourselves 
to strong tea or coffe at breakfust-time. At lunch 
or dinner, tea and coffee do not conduce to digestion, 
aud the meal is better without them. As a diluent 
and solvent drink to be taken with the food, a glass 
of warm water flavoured with a little fresh lemon- 


juice will be found much more wholesome. But 
at the end of the afternoon’s task there 
comes a distinct break in tho day of any man 


who has done an honest seven or eight hours’ work. 
Here comes the time for the pleasant and ex- 
hilarating bowl of tea, with some light food, a 
prion of rest, and a little mental change. Tea thus 

en will be more enjoyed than at any other time 
in the day ; aud, if taken only once in the day, it 
is very unlikely to fasten upon tho system or injure 
it to any appreciable extent. The enlivening etiect 
of the afternoon or evening tea carries one well on 
for the evening’s amusement or occupation. Then, 
for those who take a midday dinner, at the close of 
the day comes a more substantial meal in the way 
of supper, but again best without tea or coffee. 
My own objections toa larger use of tea or coffee 
than this are based upon the nervine irritability, the 
irritation of the kidneys and bladder, and the indi- 
gestion which often follow. Green tea is much 
more injurious than black tea in its nervine effects. 
Green tea also contains more tannin than black 
tea—the tannin varying from 10 to 20 per cent.— 
but I do not recollect having based any argument 
upon the tannin thus taken. It must be 
recollected that the tannin of tea or coffee is not 
exactly the same substance as the tannin of oak- 
bark, and, without making special experiments, I 
am not prepared to suy how far tho coagulating 
effects of this tannin would be neutralised by the 
gastric juice. Indeed, tho tannin of coffee (caffeic 
acid) does not precipitate gelatine. On this sub- 
ject Mr. Allen is a great authority. 


(49275).—Get personally examined and advised 
for your ailment. 


DEPRAVED APPETITE (49321).—A rare affection, 
probably dependent upon some defect of the 
nervous system—not amenable to any very definite 
treatment. Restrict appetite to reasonable average 
quantity of food, and live largely upon vegetables. 

NerrLe-RasH (49325).—Most probably due to 
indigestion or bad food. An emetic, consisting of 
thirty grains of powdered ipecucuanha, followed, 
when sickness commences, with copious draughts 
of warm water, to wash out the stomach, 
is the best remedy. A dose of castor- oil 
may follow, so as to clear out the bowels 
freely. In some cases, nettle-rash is a very in- 
tractable ailment, and, probably, due to some 
obscure nervous derangement, uot definable and 
not amenable to treatment. Wutchfulness as to 
food, and the avoidance of such foods as are followed 
by the nettle-rash, aro the chief means of prevene 
tion. James Edmunds, M.D., &o. 

Grafton-strect, Bond-street. 


THE SLIDE-RULE. 


(21018.]—Has Gamma Sigma ” seen Cherry 's 
“ Forget-me-Not Calculator? which is a sm: Il 
handy card, 7in. by čin., aud yet has a radius cf 
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100in., and consequently is much less obscure than 
many instruments. It isa slide-rule; but would be 
much improved if it were doubled in radius and 
had a duplicate of a transparent material, such as 
It is published at 31, 


a a Snare card, as the slide. 


Wills-street, Aston, Birmingham. 
January 23. i Iota Pi. 
THE SLIDE-RULE. 
[21019.]—IxN reply to Thos. Dixon (No. 21000, p. 
280, Jan. 26, 1883), the slide-rule not being divided 


for inches and fractions for length, I cannot set it 
more than approximately for the dimensions he 

at 3ft. 9in., then on 
ring 13in. on upper line 
en over 3°75 on lower fixed 
line you find 6ft. and a minute fraction on lower 


gives; but taking the len 
snverted line E to 17#in. 
of slide to coincide : 


line of slide, which remains intact for inspection, 
and which is correct. 17 N viz.: 
TI 
13 


5325 
1775 
230:75 

3°79 


116375 
161525 
69225 


144 )865°3126( 6 1518 
864 ‘ 


1:3125 
I beg to observe that what I stated as being a 
desideratum is an instrument, not complicated in 
action, that will read distinctly to five or six places 
of figures. I have no objection to any 
form of instrument that f these conditions. 
Gamma Sigma. 


TO “PRISMATIQUE”—MR. CALVER— 
SILVERING MIRRORS—TRANSIT OF 
VENUS—DR. DRAPER—THE GREAT 
WASHINGTON TELESCOPE — PROF. 
ROWLAND’S DIFFRACTION GRAT- 
INGS, &o. 


[21020.]—Ir seems so long since I had the pleasure 


of contributing to the pages of our journal, 
that I can no longer hesitate to respond to the 
numerous calls that have been made upon me, 
notwithstanding the fact that I am compelled to 
write while bolstered up ” in a sick-bed, where I 
have been laid up for a week. The number of 
December 8 has just been received and read, and I 
confess, in perusing its es, I had almost for- 
gotten I was an invalid. Iam glad I never felt 
Uke a belligerent in discussing matters of our com- 
mon interest, as I would be in a sorry light now, 
for I confess I am not now feeling ve be igerent. 
This, however, is not my nature, and I say, in all 
candour, my only reason for replying to my re- 
spected friend Prismatique’s’’ strictures on the 
colour test for flats was in simple defence of a 
method that is used by two of the foremost practical 
and theoretical opticians in the world—namely, 
Steinheil, of Munich, and Dr. Hastings, of the 
Johns Hopkins University, Baltimore. That 
Steinheil makes magnificent flats even the best 
French astronomers acknowledge, and I would say 
that I recently visited the workshops of the Johns 
Hopkins University of Baltimore, and found they 
were testing the flats for Prof. Rowland's magni- 
ficent diffraction gratings by the colour test, and 
although, as my friend Prismatique says, 
there is danger connected with it,” yet I think 
that danger is about as com tive as the relative 
merits of the refractor aud reflector. I acknow- 
ledged that the objective test was all one could 
desire, and stated also that I had been kindly 
invited by Alvan Clark to test a 4in. prism in 
that way with him, he using at the time a fine in. 
objective. But herein lies the trouble when we 
come to the amateur of limited means. How is he 
to get the objective to test with? With the 
colour test he needs but three discs of ordina 

plate glass, a very common and easily made tool, 
and then patience and earnestness, and I assure 
him he can produce flats such as the early pro- 
feasional optician never did make, unless b ce, 
and at a cost of about one shilling for the whole 
outfit; and I also say that the finest objective that 
was ever made could not detect errorsin if made 
according to the directions and answering the test 
required in the same. In regard to testing flats 
with an objective, I would kindly ask ‘‘ Prisma- 
tique” if this does not hold good? Given an 
objective and a flat (f) and supposing there to 
be an error in one or the other of them, 3s it not 
impossible to tell in which the error lies unless one 
of them is known to be correct? Or, in other 
words, supposing you were testing a flat with an 
objective, and an error was seen, and suppose 
you had no previous knowledge of the accuracy of 


cular 
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either of them, could you locate the error? I ask 
this not for argument sake, but from a desire to 
know, for I have recently been experimenting in 
that direction. I sincerly hope that all hors du 
combat arguments will be dropped by every con- 
tributor to our’ columns, for we can have our 
say without personal epithets or hard words of any 
kind. For my part, I love my pursuit too well to 
say aught against any one who will add even a 
mite to our knowledge of this grand subject. I 
know too well, in my early studies of the practical 
rt of optics, how many rebuffs and unkind words 

t from men whom John Phin calls shopticians 
when I asked them for advice. And now, ufter 
years of study and hard knocks, having learned 
some little of the optician’s art, I find out that the 
shopticians did not tell me what I wanted to know, 
because they were ignorant of the facts them- 
selves. I feel, then, much gratification when such 
ractical men as Prismatique, Mr. Calver, Mr. 

‘assell, and others take up and elaborate this work. 
Referring to the last way I named of making flats, J 
do not claim it to be new. Only an old way in a 
new dress. Just here, will Prismatique say 
whether he finds any advantage in washin over 
eee that have 5 ed once. : not 

en speaks very highly of ‘* optician’s mud,” 
but I have never used any but seule and scrupu- 
lously washed emeries. In a valuable letter to me 
years ago by our dear departed Dr. Draper, he told 
me it was his plan to re-wash his emeries a second 
time, leaving them iu suspension only a few minutes, 
so that any particles that might have escaped 
the first washing would be caught in the second. 
To show the value of this, I would say thut my 
wife pony fined seven 6}in., five Sjin., two gin. 
and two 12łin. specula without a single scratch, 
which to me is something remarkable, though | 
must not give all the credit to the emeries, but a 
great deal to her sensitive touch, as every change 
of emery is rubbed down with the tip of the finge: 
before the tool is put on the glass. Not one of these 
sixteen specula had to be re-fined. A word now 
about silvering mirrors. I thank Mr. Calver, Mr. 
Holmes, Rev. T. W. Webb, and others for the kind 
words said about the process I gave, and whic) 
seems to give general satisfaction. I have since 
tried very many procesen, especially that of Mr. 
Common, in which he uses glucose as a reducing 
agent ; but I have fallen back on the old process 
every time. Mr. Calver some time since advised 
the use of rock-candy instead of loaf-sugar in the 
reducing solution. I made up a batch in this way, 
but somehow did not succeed as with the loaf- 
sugar. Probably by reducing the amount of rock- 
candy, I would have had better results; but 
I now have such uniform success with the reducing 
solution, just as I gave it at first, that I use it en- 
tirely. Strange to say, I never have any trouble 
with the potash, generally using a little more than 
the amount of silver. The potash I almost always 
use seems to be excellent. It is imported from 
Germany, and J find the bottles marked, E. Merck, 
Darmstadt. I never have what Mr. Calver calls 
chalky deposit, unless there is some defect in clean- 
ing. In fact, my mirrors come out so bright as to 
need scarcely any repolishing. Here's a hint I do 
not remember to have scen. If the silver is not 
sufficiently heavy when it comes from the bath, 
place it back immediately, before a spot has had 
time to dry, and leave it there until you have mixed 
up another bath of, say, one-third or half the 
amount used in the first. Raise the mirror out oi 
the used bath, hold it face down, have an assistant, 
pour out the old bath, rinse it out (don’t be par- 
ticular about this part), pour in the new solution, 
and you will be surprised at the result of the second 
coat. If the mirror has not dried off in any Fa 
during the interval between the taking it out of th: 
old and putting it in the new bath, the silver wil! 
deposit very evenly, and a splendid result is ob- 
tained. I recently silvered the mirrors of a Casse- 
grain, made by Mr. Calver, for the Alleghany 
bservatory, by doubling the film, and had a fine 
result. Professor Langley proposed to use it in 
measurements of the light of Venus on the side 
turned towards the Earth during transit, and re- 
quired a very perfect film, so as to have uo diffused 
light. Professor Langley was highly pleased with 
the silvering, though, unfortunately, he did not get 
to carry out his observations, from clouds obscunng 
the Sun after his other work was done. Here is 
another point I find good in this connection. After 
polishing silver films with a rouged pad, I find thatan 
excellent way to get rid of microscopic scratches, 
made by even the finest rouge, is to use finally a 
new of very soft chamois, perfectly free from 
any polishing powder of any kind. I am about to 
undertake to put fifteen or twenty coats of silver 
on a flat I have made for Dr. Hastings, on which 
he pro to rule a grating as an experiment. 
With Mr. Calver, I should like to now something 
of this new commercial way of silvering ” ; I am 
about to some new experiments in this line: the 
results I will give your readers. 

And now about the Transit of Venus. I give you 
an epitome of my own observations, as I was fortunate 
in seeing a phenomenon that, it seems, was not seen 
by many o observers, yet I am glad to say that 
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the observers who did see it very closely agreed as to 
its existence and characteristics. The day promised 
oor, even Old Prob,“ as we call the Weather 
Euran predicting rain. However, the day dawned 
with breaking clouds, and gave hope of a clear sky. 
I got two Gin. reflectors ready for use by taking 
silver films off, silvering lightly the front side of a 
long-focus concave lens placed in front of ocular 
asa Barlow. This gave the sun’s image a cool 
pearly white appearance, perfectly easy on the eye. 
Chronometer and all accessories were ready, anda 
clear sky greeted first contact, which, however, was 
not well obtained by me. After the planet had 
entered on the sun's limb a close watch was 
kept for the first appearance of the atmo- 
spheric illumination around the disc of Venus. 
The planet had entered on the sun’s limb about 
a quarter of its diameter when a glimmer of light 
was noticed on the upper left limb, as seen in the 
telescope. A brief period afterwards the light was 


seen encircling entirely around the planet outside 


Venus in transit, asseen by Prof. S. P. Langley, at 
Alleghany Observatory, Gin. aperture of 13in. 
refractor, power 244. Seen the same by Mr. 
James R. Gemmill, at Nickersport, Pa., 6} un- 
silvered reflector, power 210.—J. A. B., del. 


of the sun; but at the point where it was first seen 
there was a much greater extension of the illumi- 
nation,—as it were a kind of tidal swelling, which 
was seen extending for 25 or 30 degrees along the 
planet’s circumference. So persistent, interesting, 
yet unlooked-for was this phenomenon, that 1 
almost forgot to call time when to count chrono- 
meter beats, as it was not lost until it was absorbed 
in the overpowering light of the sun. At first 
internal contact the ligament was seen to break 
sharply and quickly off, and no appearance of a 
black drop was seen, except what some might call 
such, but which I traced as belonging only to the 
undulations of the sun’s limb. The planet was 
observed for nearly three hours, when sloute puta 
stop to the grand spectacle. I was glad, indeed, to 
learn that not only had Prof. Langley, at the 
Observatory, seen the phenomenon, but his assist- 
ant, Mr. Keeler, also saw it independently. Ihave 
also received a note from one of your readers at 
Nickersport, Pa., who saw it almost exactly like 

while my own observation 


Professor Langley, 
accords closely with Mr. Keeler’s. Dr. Herron, 


of Alleghany, one of your oldest subscribers 
in this State, had fine views of first and 
second contacts with a splendid Browning 
achromatic owned by him. I note that several 


other observers recorded that the atmosphere was 
not illuminated concentric with the planet while on 
the solar disc—notably Mr. Geo. Humphries, of 
Wilmington, Del. I offer no explanation of this 
interesting phase of the transit, leaving it to wiser 
theorists than myself. I append sketches of the 
phenomena. 

I notice with great pleasure the remarks in your 
journal on our departed and loved Dr. Draper. I 
can only say that I found him the kindest of meu; 
and never did I apply to him in my early studies 
for help but I received a kind and satisfactory reply, 
often at much greater length than his limited time 
would justify, aud there was always a word of 
cheer and comii Oh, that the world had 
more such men! 

As I may not be able soon to write again, I wish 
to say that I have had a picusant trip among tLe 
observatories of the East, having au especially ex- 
cellent time at Washington, where I was treated 
with the greatest kindness by Prof. Asaph Hall, 
who “‘ turned the big telescope inside out” for m 
1 The objective was 5 studied. 
and I was for the first time a of the fat 
that while the t telescope is Al for work on 
white stars, it does not give good discs of red and 

ellow stars. Prof. Hall has recently published this 
act in his late work on the Parallax of a L 
and 61 Cygni.” Of course,“ said Prof. to 
me, on white stars the obstanding colour ia very 
marked on such bright stars as a, Lyra; yet the 


nt ion. 


Fz». 2, 1888. 


ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 932. 


501 


spurious disc is so neat that it can easily and readily 


be bisected.’? I should like to know how such a 
star as a L looks with powers, say, of 400 or 
500 in the on 37in. made by Mr. Calver. At 


the Johns Hopkins University, Baltimora, I had the 
leasure of seeing Prof. Rowland’s ruling engine, 
y which so many fine flat and concave grati 
are being ruled. e grating I saw was about Gin. 
long, 2zin. wide, with 190,000 lines on it. Ay! 
but it was grand. J saw many fine photographs of 
spectra taken by it. I had intended visiting Prince- 
ton Observatory; but my time was too limited. 
Will I add in this epistle a word on “ refractors v. 
reflectors?’’ I guess I had better not; I fear it 
will be an endless debate. I am glad to see in the 
number before me such generous words from 
F. R. A. S., Mr. Franks, and others, on the sub- 
ject. The refractor will ever hold its place; but, 
alas, for the toiling amateur of limi means, 
when large apertures come into question! No, not 
alas! — the reflector is his friend, and does all it 


Venus, as seen about 10 minutes after first con- 
tact by Mr. J. E. Keeler, Alleghan . 
telescope 2in. achromatic, power 70. Seen the 
same by J. A. Brashear, Very Observatory, Pitts- 
burg, Pa.; 6jin. unsilvered reflector, with silvered 
Barlow lens in front of ocular, power 210. It will 
be noted that these four views were all obtained 
with different optical means.— B. 


promises to do; and what it has done, will ever be 
to itshonour. This is a long letter for a sick man 
to write; but I have not been sick while writing it 
—‘‘ I forgot that part. One thing I must add in 
closing, I would like to see the subject of a cheap 
driving-clock’’ investigated in these columns. Not 
a fluid clock,” or a nondescript make-shift ; but 
a good, substantial, and cheap clock, driven by 
weight. Who will be the first contributor ? 

_ Wishing you, dear Editor, and all your readers, 
(including my telescope-friends i liy) a M 
Christmas and Happy New Year (though the walk 


will come late). 
Pittsburg, Pa., Dec. 22. J. A. Brashear. 


DUMBLETON’S SCREW CHASER. 


121021.JI—Ix the ENOLIISH Mercnanic of March 
10, 1882, “ O.J. L.” gave a drawing and descrip- 
tion of Col. Dumbleton’s screw chaser, which I 
have found to be a most serviceable little tool; and 
for the benefit of any brother-turner whom it may 
concern, I send description of an addition to the 
slotted frame, which I find saves time, and secures 
accurate fit. Its upper edge is v'd, to a 
brass and set-screw of this form. The long 
divisions are the exact distance apart of the dia- 
meter of cutter, the smaller , ths. 


When the first thread is to be cut, either inside or 
out, and the cutter just grazes the surface of the 
work, the vernier is clamped with one or other of 
the long divisions on, with a mark on the carrier of 
pulley. The position of the centres for the other 
thread , of course, be on with the other long 
division, less the depth of the thread of screw re- 

uired, which is easily read off on the smaller 

visions. The depth and clearance can thus be 
allowed for, and the second thread cut to fit without 
further trouble. A. B. Cotton. 

Hartley Rectory, Alton, Hants, Jan. 18. 


WHAT TO EAT, DRINK, AND AVOID. 


(21022.]—I caswor help thinking that in a very 
large pro on of those who advocate total ab- 
stinence from liquor of any kind, it is a case of the 
fox wae a tail. T having 1705 their 1 1 
can account for supposin t very often 
these writers are, or have ben, 8 the fow who 
have not been able to control their cravings for an 
unnecessary amount of drink, who could not trust 
themselves within sight of the bottle. But they 
mustremember that, as I have before said—except 
among the lower classes—this is a condition which 
is almost unheard of nowadays. I think Dr. 
Edmunds rather illustrates this when he speaks of 
% F. R. C. S.“ and his usual glass of absinthe and 
sherry ’’ ; he seems to think that no one can talk of 
enjoying his wine at dinner without going to ex- 
cess. I never tasted absinthe—and I detest sherry 
but I always take with my dinner either three or 
four glasses of light claret—with or without water 
—or half a bottleof light hock, or else half a wine- 
glass of pure brandy euch as Exshaw's No. 1) with 
soda-water; but ike the old sea-captain in 
„ Olivette, I never mix”; and though I have 
strong gouty tendencies, I am never now troubled 
with an attack 

I quite 
the benefit of warm water, but I prefer it for ex- 
ternal use only.“ There are a great many other 
things which are really very wholesome ; but if we 
all regulated our lives on this principle, we should 
be a very miserable lot. I do not believe in talkin 
of beer and ordinary wines as merely so mu 
aleohol combined with certain quantities of this 
that, and the other. We might almost as well 
speak of pure water as being so many parts of 
oxygen and hydrogen, and argue accordingly. For 
instance, how different is the result of a pint of ale 


taken at one or two draughts, and the same quan- 


tity ai by teaspoonfuls. Let some of our 
readers the latter and rt. F. R. C. S. 
P.S.—Your compositor, by the bye, who is 
5 a volunteer, makes me say, a p- 455, line 
from top—*‘ which obtains ‘ first score, instead 
of just now.” 


(21023.]—I wor point out on this matter that 
several of > 55 correspondents are wishing to obtain 
results in direct opposition to a well-known law. 
Mechanics, in particular, well know that there is a 
law that speed cannot be had without a propor- 
tionate loss of power to obtain that speed. If you 
require speed, you caunot save power at the same 
time. Apply this to the subject in question, and 
the results must be the same whatever the machine 
be, either human or otherwise. P.W. R 


(21024.]—I THINK such a valuable discovery as 
how to live to 70 or 80 (barring accidents) without 
once being ill, is the test ever made by man, 
and ought to put Dr. Allinson in the foremost rank 
as a benefactor of the human race. Some time ago 
he informed us that the food which passed most 
quickly through the stomach was the best food, 
which itself was a wonderful fact, but nothing 
nearly equal to his wonderful discoveries in letter 
20973. No such important claim has ever been 
made heretofore except by ignorant quacks, whose 
own lives generally falsified their assertions. But 
here we have a qualified medical man as authority. 
He can safely say that I shall never be ill,“ and 
what is more, ‘‘ shall not think of dying before 70 
or 80.“ There is a loophole haree may decide 
not to think about it. But people die who do not 
think about it, I nm afraid. However, I shall, for 
one, be glad to learn something more from Dr. 
Allinson of the new panacea. He tells us few 
doctors can make such a statement. Any doctor 
could easily make it, but most of them no doubt 
would fail in performance. He goes on, Allow 
me to feed a person, and I will e him dull and 
stupid, or clever and bright, always ailing or in 
unit orm good health, and even long or short lived ; 
and all by diet.“ Do I not wish Dr. A. had the 


dieting of the House of Commons! Or what an 


wonderful. We are what we eat.“ “If we eat 
gross food we must think ly, and have gross 
constitutions.” May I ask Dr. Allinson if the 


matter is really so gimple as that? If so, the sooner 
he is installed as a paternal despot the better for all 
of us. But I have a livel N some years 
of ill- he- Ith myself, and of being disted, meat and 


alcohol being avoided, and of being at last restored | la 


to health in a fortnight by the simple prescription 
of—Meat three times a day, and generally eat more 
flesh—since doing which my ailments, have vanished. 
I am afraid if I had been compelled to vege- 
tarianism I should have tenanted Abney Park 
before now. 

I do not believe in much alcohol; but if, as Dr. 
A. says, it ‘‘prevents the sensation of pain being 
carried to the brain, I am afraid it has its uses 
yet. A pain we cannot feel may ‘‘still be there 


with Dr. Edmunds in theory as to | thi 


all the same.“ It is easier to bear anyhow. I 
think, although a whip is an irritant and nofa 
stimulant, it does make a horse travel faster, when 
the mild stimulant of ‘‘gee’’ would fail to accelerate 
his pe And when Dr.A. makes a drink like beer by 
boiling water, hopa, and barley, and adding alcohol, 
he would scarcely induce any but an abstainer to 
ss it for the genuine article. As to alcohol not 
eing found in nature, it is, at any rate, found in 
bre I should not like to drink alcohol,” but 
alcohol is no more beer or wine than nitrogen 

is meat or oxygen the air we breathe. 

Edwin Holmes. 


“DRINKS AGAIN.” 
ee —THERE is much in the letter of 
«F. R. C. S.“ with which I sateen a ; but 
there is also much with which I cannot. en- 


ness is a disease, says ‘‘ F. R. C. S.“ I grant that 
the worst, the most hopeless, form of drunkenness 
is a di ; but, let me ask, What has created the 
disease? If alcoholics were simply used medi- 
cinally, it would soon become extinct. I believe, 
however, that the test amount of drunkenness 
takes place in public-houses at the end of the week, 
when men drink simply for the enjoyment of the 


ng. 
It 8 true that the majority of moderate drinkers 
do not become drunkards; but by far the greater 
proportion that I know take more than is good for 
them. The quantity I have already indicated in 
my last letter—namely, about three-quarters of a 
pint of ale, is the amount allowed by the Lancet, - 
and it has abundant testimony in its support. Do 
moderate (?) drinkers confine themselves within 
this limit? 

I can thise with F. R. C. S.“ in his non- 
enjoyment of dinner without the use of fermented 
liquor. When I „ a glass of ale with 
my dinner, and for months after I left it off, I did 
care for food without it; but I reasoned quite 
oppositely to F. R. C. S.“ To use a sailor friend’s 
expression, I saw the red light.“ To me it 
appeared a strong reason for abstaining. 
do not want W oe 75 = PR bat, 
speaking for myself alone, in the face of the misery 
caused $y drink, I do not feel justified in taking 
anything intoxicating merely for the pleasure of it. 
Many a father who never exceeded in his life hay 
had cause to mourn over a drunken son who first 
learned to enjoy alcoholics at his table. 

It gives me great pleasure to find Dr. Edmunds 
so heartily in agreement with myself; but, 
should never have gathered it from his 
i I only took issue with Dr. E. 
on one point—namely, his statement that doctors 
recommended the use of intoxicants, ‘‘ because they 
know no better.” I endeavoured to show that the 
reverse was true, and now Dr. E. agrees with me. 
Comment is superfluous. In the remainder of my 
letter I don’t think Dr. E. was in my mind. I was 
thinking of teetotalers generally, as I knew them. 
Dr. E. need not have put on the cap if it did not 
fit. Further, I was under the impression that a 
temperance hospital was an establishment where 
“ cases °’ were treated without the use of alcoholics 
and that about 25 per cent. more cures were effected 
there than anywhere else. At any rate, this isa 
favourite argument on ‘‘ temperance’ platforms. 

The comparison which Dr. E. draws between 
Mrs. Gamp and myself, is a style of argument 
frequently used by second-class barristers at a 
police-court, when they have ‘‘no case,” and it is 
unworthy of an M.D. It would be easy to ridicule 
Dr. E. on his partiality for hot water (by the bye, I 
wonder how Dickens would have treated the 
subject) ; but I think we have too much of this 
eort of thing in the E.M.” 

Dr. E. takes the trouble to confute a silly argu- 
ment which he states I used, but which I never 
did. I said ales and ines net teetotal beers) 
n disordered the sto ‘ 

. E. holds that the nature of the effect cf 
alcohol is the same, whether taken in a small or 
dose,” and wishes me to show the contrary. 
I will do my best to do so. First, then, it is the 
“common ”’ theory. This is admitted by my 
opponent. Moreover, I have Dr. Allinson on my 
side, though he chooses to alcohol an 
“ irritant.” (How doctors differ, to be sure!) 
Secondly, ‘‘ Like cures like” is a law which, 
though carried, I think, to extreme lengths * 
some people, is nevertheless true in the main. 
believe there is not a single stimulant which is not 
also a depressant; and the reverse, with a few 
exceptions, also holds gocd. If, then, alcohol be 
only a depressant, it is an exception to a general 
w. Thirdly, I know by practical observation 
that usually a little of some alcoholic rouses 
and brightens a tired man, while a lot 
‘‘muddies’? him. But if these reasons do not 
satisfy Dr. E. that alcohol isa stimulant, I don’t 
think he can show that a small quantity diluted is a 
depressant. But, after it is of very little con- 
uence whether alcohol be a stimulant, an 
irritant, or a prear: practically, we all know 
there is a mighty difference between a largo and a 
small dose. 
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In T. R. Allinson, L. R. C. F. I meet an 
opponent who differs from any other I ever 
encountered. He apparently not only belongs to 
the extreme section of the Devil in solution 
school“ (see Dr. Richardson’s lectures), but is an 
L. R. C. P. who thinks that all doctors who don’t 
think as he does, are a lot of ignorant scoundrels ; 
and he is going to make all who will put them- 
selves in his hands live in perfect health to extreme 
old age, and that, too, without the use of medicine. 
He asks how many doctors can say that the 
will live in perfect health to be old men? I thi 
I can tell him there is one. He opens his batteries 
on me by saying that I am a temperate man. 
Well, this I take as a decided compliment, which I 
heartily wish I could return. I have taken in the 
last six months one tablespoonful of brandy to 
relieve a bad headache. It is so long ago since I 
took anything else in the way of an alcoholic that I 
cannot remember it, so that I think I am fairly 
entitled to be called temperate.” But where’s the 

ent? I cannot find it. 

Doctor. says Dr. A., have been backward in 
their advocacy of temperance. Why? I think 
mainly because, like thinking men, they have 
been repulsed by the extravagance and ignorance 
of the average temperance lecturer and his disciples. 
Moreover, the strength of the question never existed 
in its medical aspect, but in its moral and religious 
ones. 

„Alcohol is neither a food nor a stimulant.” 
Whether alcohol be a food or not is as yet un- 
decided. There is quite as much—I think rather 
more—to be urged in support of the theory that it 
is a food as there is against it. To discuss this at 
length would occupy too much space. Dr. A. must 
be perfectly well aware of the fact. However, for 
tho benefit of the general reader, I will just refer to 
mark At article on Alcohol (the best, I think, ever 
published), and also to the papers which deal with 
the investigation of Professors Biny and Wanklyn 
and Mr. Cooper. These gentlemen affirm that 
“alcohol of about the strength that it is taken by 
an ordinary consumer into the human body is 
changed into products which will act as heat-pro- 
ducing food.” Facts being as I have stated, Dr. 
A. must pardon me if I decline accepting his simple 
negative. I attach, however, very little importance 
to this question. 

For the sake of argument, suppose I allow that 
alcohol is an irritant. Well, what if it is? Let us 
pursue Dr. A. s illustration of ‘Dobbin.’ If 
“ Dobbin” be lazy, a little“ whipping will 
“stimulate” him without doing him any harm, 
and it may do him some good. But if Dobbin ” 
be flogged unmercifully, it will undoubtedly “ de- 
Diess him. I am rather like Dobbin.” , 

Further, I am told that if I boil barley and hops, 
and add a little alcohol, I shall obtain a drink 
like beer.“ Any schoolboy who has had a few 
lessons in chemistry knows better than this, and 
so must Dr. A., if he thinks about it. The de- 
coction would be an insipid mess, as unlike good 
brisk ale as ‘‘ chalk is to cheese.” 

Undiluted alcohol would unquestionably injure 


the stomach. There is, however, no proof that a 
small quantity diluted would do so. hat I stated 
was that I never knew a small ity of diluted 


quanti 
alcohol ‘‘disorder the stomach,” and 
stomach. 

I was first made acquainted with the fact that 
alcohol, if pure, left no taint on the breath, by 
readi a notice in the E.M.” of Professor 
Wanklyn’s aee icanon. I confirmed its truth by 
experiment. If Dr. A. has obtained contrary 
results, he has probably employed impure spirit or 
uscd a large quantity. 

When shall we have done with the ‘ poison“ 
argument? Really, what does it prove? Granted 
that alcohol is a poison, it is not poisonous when 
taken under proper conditions. Prussic acid is a 
poison, I fancy quite as deadly as alcohol—are 
We to discard apples because their pips contain it? 
No less a man than the late Dr. Letheby suggested 
that the victim of a murder might have met her 
death by eating apple-pie, because he found prussie 
acid in her stomach. Of course, this hung the 
murderer. This instance is very instructive. Has 
Dr. A.ever heard the story of Dr. Johnson, who 
was remonstrated with by a lady for his tca- 
drinking propensities? Do you know,” said she, 
that tea is a slow poison?” “I do, madam,” 
aa the Dr.; “I have been forty years dying of 
it. 

There are no statistics available to show that 
total abstaiuers’ lives are better than those of tem- 
perates; at least, I have never seen any. I have 
not a doubt but that a few fanatical teetotalers 
loso their lives every ycar because they ignore the 
medicinal clauses of their pledges. 

Dandie Dinmont. 


meant my 


THE DRINK DISPUTE. 
[21926.J—In reply to F. R. C. S.“ (29972), it 
seems that the drink question resolves itself into 
the queries: (1) Is drink a food? (2) Docs it do 
harm? I think it is proved, beyond doubt, that 


alcohol is not a food: it is the result of decomposi- 
tion, and good, healthy food is turned to waste 
when liquor is produced. Alcohol is a chemical 
substance, and, if we sanction its use, we may 
sanction the use of ether, or a other product, 
and, goodness know where we shall stop if we once 
open the flood gates. As it does not give force to 
the system it is not food; but, on the contrary, 
helps to use up our reserve force, which is there for 
accidents or other unforeseen occurrences. 

Does it do harm? That also has been shown in 
the positive; it is the cause of a terrible lot of 
disease and death in this, and every other country 
where it is known. The British Medical Journal 
recently calculated that about 40,000 are killed 
through it every year in England. Even in small 
daily quantities it is doing harm, and when we 
come to reckon up the two daily glasses, 
we find that in a few years we get enough 
to drown ourselves in. hen alcohol is taken 
into the system, it has either a near or 
remote effect, but the effect must follow. Experi- 
ence has shown that we are in the best health 
without it, and that if we take even a small quan- 
tity that we do harm; the more we take the more 
harm we suffer. 

The habit of drinking alcoholics is pleasurable 
when acquired, so is the habit of smoking, snuffing, 
or chewing; but all are bad. When these habits 
lead to harm it is our duty as good citizens to avoid 
them ; let us be real men, and not base imitations. 
It does not attack the lower classes only, but also 
the rich and the highly-educated. Adulterated 
liquor makes matters worse; but if F. R. C. S.“ 
will look to accounts of a century ago, when eve 
one drank, and not always in moderation, he wi 
find a sad state of things. In those days it was no 
uncommon thing for a man to break his leg; morti- 
fication and death often resulted. If he gota fever 
orerysipelasit was known as sthenic—in other words, 
his system was in such a state from his drinki 
habits, that the fever ran high, and recovery was 
rarer than nowadays. 

Other things they had not to contend against in 
those days were railways, the impure air of large 
towns, gas, and high-pressure living. Now we 

uire all our acumen to get on, and we have often 
to keep our brain at full tension to live. Pure 
liquor is only part cure; the real cure is total 
abolition. As F. R. C. S.“ says, moderation is 
good; but total abstinence is better. He says if 
you are a drunkard avoid alcoholics; but if you 
never touch alcohol, you cannot be a drunkard. 

Thousands of men in Australia may use tea and 
seem no worse: whether they are or not is another 
. If we want to compare the tea or beer- 

inking habit, we must not compare men living in 
the purest of airs and working in it, with men 
working in an impure air and under wrong condi- 
tions. I can only finish up with the saying of 
Pythagoras, Do what is right, and custom will 
make it pe 

In reply to ‘‘Sigma’’ (20976), I can say that 
drink reform is not a fad, but a good institution, 
and intended for the moral and physical welfare of 
the human race. Any vee person will not tell 
you that teetotalism and vegetarianism will cure all 
diseases or evils ; but a careful observer will inform 
you that teetotalism will remove five-tenths and 
vegetarianism three-tenths more of the present 
diseases. I am afflicted with the tectotal mania, 
because I am aware of the immense damage drink is 
doing to this country—it is keeping us in poverty 
and ignorance, and depriving men of many of the 
pleasures of a beautiful world. Come with me 
amongst the poor, to the police stations, law-courts, 
assizes, asylums, and inquests, and then tell me am 
I wrong in advocating the abolition of a stuff that 
lalls its hundred thousand a year, 

Teetotallers are less afflicted with rheumatics 
than are drinkers, but I never knew a vegetarian 
with rheumatism. This complaint is caused by a 
definite poison in the blood, which poison is the 
result of meat-eating and drinking alcoholic fluids. 
Depressing causes, chills, &c., may cause the 
disease to show itself ; but if we had not the poison 
in the system the disease would not appear. 
“ Sigma ” scems to think that“ wine is the mi 
of old age.“ and when the recuperative powers are 
low, he advises a spur; if he would give them rest, 
he would make more progress, aad live out the 
full term of his life. He says he has got into such 
a state that he is uncomfortable without his 
whisky. All I can say is, that ho is a slave to a 
habit, and the sooner he gets free from it the better 
for huusclf. A great many of our most earnest 
and scientific workers are often cut off, from the 
addiction to some habit which, if they had it not, we 
might now have been enjoying the results of their 
discoveries. 

Iam glad someone has taken up the cudgels in 
this dispute, as it is very unfair when a discussion 
is one-sided. “ Anclo-Dane ” (letter 20997) makes 
some remarks worthy of consideration. Ho in- 
forms me that caffein is poisonous in large doses. 
Does it not, then, follow that it is mildly poisonous 
in smaller doses? As someone may question my 
statements, hear what Bartholow says: If taken 
much at meal times, it gives rise to acidity, flatu- 


lence, indigestion, and pyrosis (water-brash) ; if 
produces headache, buzzing in the ears, giddiness, 
and a ial loss of memory.’ By its long-con- 
tinued use it helps to produce a lot of nervous 
diseases. Tea is worse than coffee, since it contains 
thein, a stronger alkaloid than caffein ; tea contains 
more tannin than does coffee, and is therefore more 
constipating and harmful. Tea is also more 
deleteriously adulterated than coffee, so that of 
two evils we must choose the lesser, which is 
coffee. 

Both Anglo-Dane’’ and Nun Dor” (48914) 
take me to task about the tannic acid affair. I now 
quote from Kirke's ‘‘ Physiology.“ He says that 
tannic acid is the best test for gelatin, and that it 
will detect one part of gelatin in 5,000 of water. 
The gelatin is thrown down as a heavy, dense pre- 
cipitate, which is insoluble in water, and is known 
as tanno-gelatin. Another point I did not touch 
on before is that tannic acid ei nator pepein, 
which is the active principle of the gastric juice, 
and so our food does not get properly digested. The 
stronger we take our cofice or tea, the more likely 
are the bad results above named to follow. Most 

ple are content to have fair health: I like good 

ealth, and know of no pleasure so great as that 
of feeling in perfect health, to attain which I have 
to avoid many of the social habits which are only 
pleasures from habit. 

I must have one more hit at the tea-drinkers, 
and it is this observation: that sinco tea has been 
introduced, nervous diseases have become more 
common, and are increasing with the increased 
consumption of tea. 

I am sorry 4 London Medical Student” 
5 has had to reply for his medical brethren. 

he medical men of auy standing or of any acumen 
know what I say is truo; or if they know the 
value of diet, they exclude themselves as being the 
few good ones. I am pleased to hear that they are 


drinking | taught all about foods at college; so was I, but at 


the wrong part of my studies. They taught me 
physiology in my second year, when a student is 
not in u tit state to receive it. The real time to 
teach this subject should be in the last year, when 
the student has facts which physiology explains for 
him. I will now inform ‘‘ London Medical Stu- 
dent’? when I shall believe in his profession, and 
that is when the medical professors live up to their 
creed—when thcy renounce strong liquors, tobacco, 
and excessive meat meals. What use is it telling a 
student that such and such diseases are produced 
by liquor aud tobacco if the professor asks you to 
his house, and sets these things before you and uses 
them himself? It is a practical contradiction. I 
will give him an illustration. A celebrated man 
for diseases of the heart was one day lecturing us 
students at the bedside of a patient on the ill effects 
of tobacco. One of his former pupils came in 
during the speech: at the end of it he told the lec- 
turer that was not fair, for that he—the lecturer— 
was an ardent lover of the pipe. When doctors 
know more and practice more of the real preven- 
tion of disease, then will I give them praise; but 
not till then. 

In conclusion, I ask my opponent to show how 
I cannot live until I am seventy, or any reasons 
why I should not (he must give me pure poe 
reasons—not throw in religion), or why I should 
be ill, as I imagine I can give him a hint or two? 

What are the marks by which man can be shown 
not to be a vegetarian? I shall be much obliged if 
he will answer my questions, and let us see whether 
we are in the right or wrong. 

T. R. Allinson, L. R. O. P. Ed., &c. 
Jan. 27. 


DIRECT-ACTION TRICYCLES. 


„ to the letters of F. G. S.“ 
and“ 56in.“ in your issue of the 26th January, I 
have, during the last few months, ridden a 
“ Monarch ” tricycle upwards of a thousand miles 
over roads, good, bad, and indifferent; but have 
not found that the stirrup action has any one of tho 
objections feared by your valued correspondents. I 
think it would be impossible to get the foot en- 
tangled in the stirrup; at any rate, I have never 
known it occur, either in my own case or in that of 
friends who ride the machine. The propulsive 
power may be applied as vertically asin any reare 
steering tricycle, and probably more so than in the 
„Royal National,” for the higher the centre of 
gravity is placed, the farther back it must be to 
prevent the hind wheel tilting up. I have often 
tried driving the Monarch“ direct from the 
cranks, when the action is the same as that of the 
„Royal National” ; but certainly greatly prefer 
the stirrup action. Other things being equal, it is 
certain that the lower the centre of gravity is placed 
the safer the machine will be; in fact, chains, &c., 
were introduced because it was considered unsafe 
to ride too high. So the advantage of the stirrup 
is obvious; the centre of gravity is placed lower, 
without using the objectionable chains, &c. 
would be very casy for ‘F. G. S.” to try a stirrup 
dal on his machine, and let us know tho result. 
stirrup is 5)in. long, and about ñin. broad. 
For the encouragement of those who at present 
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are non-riders, and stand trembling on the 
brink,” I may say that during the last two years I 
have ridden more than 5, 000 miles without a single 
accident. And although for twenty years I have 
taken horse exercise almost daily, and do so now, 
riding the same distance fatijrucs me less on a tri- 
cycle than on horseback. Besides which, I find 
the tricycle riding the better exercise of the two. 
R. P. G. 


SIMPLE PROCESSES IN QUANTITA- 
TIVE ANALYSIS. 


[21028.]—In your issue of Jan. 12th an article 
appeared by Esthos ” entitled Simple Processes 
in Quantitative Analysis.“ The methods given for 
the analysis of ironstones and limestones contain 
many glaring errors. Under B he gives the 
following method for estimating silica :—To 1 grm. 
ore add 0ce. water and 20 cc. hydrochloric acid, 
heat, and add 15 drops nitric acid, boil for twenty 
minutes, add more water, boil again; filter, wash, 
dry, burn off, and weigh precipitate x 100 
= silica (sand). Now, by this means, he would 
not get the amount of silica at all, but the total 
insoluble matter, which is very different. His pre- 
cipitate would consist of any silicate which 
happened to be present as sand, and also any in- 
soluble silicates present as silicate of alumina; but 
a large amount of SiO, present in the substance 
would not be left with the residue at all 
as all soluble silicates would pass into solution, and 
thus he would miss altogether part of the SiQ,, and 
what he returned as SiO, would be a mixture of 
sand and insoluble silicates. ‘* Esthos’’ makes two 
great mistakes—first he omits to evaporate to dry- 
ness and afterwards take up with HCl, which is 
necessary to render a// his SiO, iusoluble, and to 
prevent it passing into his solution; 2nd, he does 
not decompose his insoluble silicates which are left 
with his SiO,. To do this it is necessary to fuse 
the silicious matter left on the filter with five times 
its weight of fusion mixture (i. e., equal parts car- 
bonate of soda and potash), digest with water, add 
hydrochloric acid in excess, evaporate to dryness 
take up with hydrochloric acid, add water, and 
filter pp. = nothing but SiO; any silicate of 
alumina thus decomposed, aud by evaporating all 
the SiO, rendered insoluble, while the alumina goes 
into the solution. 

The SiO, in a limestone may be estimated as 
follows: calcine, 1 grm. at red heat for half hour 
in crucible, transfer to beaker, add water and 
hydrochloric acid, boil and evaporate to dryness, 
take up 6 HCl, boil, add SH, filter pp. x 
100 = SiO;. By simply calcining any insoluble, 
silicates are decomposed, and converted into 
soluble silicates, so that, after evaporation, nothing 
but SiO, left insoluble, and the fusion with mix- 
ture not necessary. 

Under C Esthos ” gives the following method 
for estimating the Fe,0,:—*‘ To solution from B 
add few drops nitric acid, and then AmHO in exe 
cess, filter and wash; pp. consists of Fe, Os, and 
any phosphoric acid present.“ 

ow, if we add little nitric acid, and then 
ammonia to a solution containing Fe, Al, Mn, Mg, 
and Cu; the Fe, Al, Mn, and Mg are all more or 
less precipitated together, and as some of these are 
always present in ores and limestones, the precipi- 
tate which ‘‘Esthos’’ would obtain, on adding 
ammonia, would consist of a mixture of all these 
bodies. Now, many ordinary ores contain 6 per 
cent. to 10 pet cent. of Al,0,, and some aluminous 
ores as much as 30 per cent., besides several per 
cent. of Mn and Mg, all of which would be weighed 
and calculated as FeO, by Esthos.“ 

His mistake here is again a most unfortunate 
omission. In case of ores, after adding a little 
nitric acid, to oxidise the Fe, ammonia should be 
added, nearly, but not quite, to precipitate the 
whole of the Fe, and then ammonic acetate in large 
excess. This latter reagent is most important, as 
it keeps the Mn and Mg in solution, and only the 
Fe,Os and Al: Os are precipitated together, which 
ignited and weighed as usual. To arrive at 
amount of AlO, in this pp., the iron is generally 
estimated on a separate porban; by u direct volu- 
metric method, calculated into Fe, Os, and sub- 
tracted from pp., when difference equals Al,O,; 
thus (pp. FeO, Al Os) — (Fe, Os, obtained by direct 
method) = AlzOs. 

The in solution may be pp. by adding Br, 
and then ammonia in excess, and boiling, when 
comes down as oxide. Caand Mg can be estimated 
by methods given by Esthos. In limestones 
there is never any Mn, and before adding ammonia, 
large excess of ammonic chloride must be added, 
which will prevent Mg coming down with Fe, Os 
and Al,Qs. 

Here ammonic chloride used for the same pur- 

as the ammonic acetate in the analysis of the 
ore. To get Al,Os in the pp., the iron must be 
estimated direct, and Fe, Os subtracted as given 


above. Simple processes, when reliable, are what 
everybody desires; but methods which are so 


utterly misleading as those given by Esthos are 
simple nonsense. Protest. 


ESTIMATION OF SULPHUR IN 
PYRITES. 


[21029.]—Ix the method given by “ Esthos,” in 
this week’s number of the ENOLIsH MECHANIC 
(p. 469), for the estimation of sulphur in pyrites, 
he says: Weigh out 2:0 grams, transfer to a 
flask, cover with fuming nitric acid, heat gently in 
a sand-bath to dryness, add more fuming nitric 
acid, and re-dry.”’ 

Now sulphur exists in pyrites as FeS,, the result 
of the ultimate oxidation of which is sulphuric acid 
H,SO,, which combines with the various bases 
present to form sulphates. Taking the figures in 
FEsthos's“ statement of results, and calculating 
the sulphur into sulphuric acid, we have in 2·Ogrm. 
2°8lgrm. of H,SO,, which combines with the 
bases given in the following proportions:—Fe = 


0°845grm., requires 2°2l8grm., H,SO,, Cu = 
0-024grm. = 0-037grm.  H,80, Caco = 
0:048prm. = 0:047 . HSO, and MgCO; = 
021 = 024 H,SO,. Subtracting the H, S0, 


required for the various bases from tho total H, SO. 
calculated from the sulphur = 2°81 — 2°326 gives 
us 0'484 prams. of H,SO, existing in the free 
state, or without a base to fix it. It is evident what 
will become of this free H; SO, on evaporating to 
dryness it will be driven off, giving a loss of 6'6 
per cent. of sulphur, thus reducing the sum total of 
Esthos's analysis to 94 per cent. The pro] er 
course is to treat the one with 1 part of nitric acid, 
and, say, 2 parts of hydrochloric, 5 till 
chlorine ceases to be evolved, adding more HCl, if 
necessary, and not allowing it to go near dryness. 
If 1378 grm. of the ites be worked on, each 
decigram of BaSQ, will represent 1 per cent. of 
sulphur. St. B. 


AUTOMATIC REGULATORS FOR GAS. 


121030.] Mz. Fiercirrer’s criticism of my auto- 
matic regulator and gauge (letter 20920, page 410) 
is something new to me. It never struck me that 
anyone — especially one ‘‘ familiar with it from the 
first introduction — would imagine that it was not 
a temperature regulator. Mr. Fletcher has evi- 
dently mistaken the means I employ for the object. 
I make use of pressure as a means of imlicating 
and regulating the temperature. An ordinary 
safety-valve to a locomotive is a pressure regulator, 
letting off steam to relieve the pressure. But my 
instrument acts very differently: no steam is let 
off, but the pressure acts directly on the gas-flame, 
and automatically regulutes the temperature ac- 
cording to the degree of heat desired. 

The instrument will regulate dry heat as well as 
steam heat. It will, for instance, indicate and 
re te the temperature of a vessel of hot mercury, 
oil, or fusible metal, heated, say, by one of Mr. 
Fletcher’s gas-burners. To do this, I should 
simply couple an hermetically-sealed siphon, par- 
tial] y filled with water, to gauge. The other end 
of siphon would be stuck into the mercury, oil, or 
fusiblo metal, and a rubber tube attached to regu- 
lator and gas-burner to convey gas. The tempera- 
ture will be indicated on the gauge, as shown by 
the Tahr. scale on dial in the illustration, and 
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automatically regulated at any point on scale to 
which the finger O in the figure may be set. The 
instrument will do this for years without the 
operator needing special or technical knowledge. 

. Fletcher also adds that it is useless for 
dry heat celluloid vulcanisers ; but as it happens 


the only two oa tana vulcanisers for celluloid sold 
in this coun ave in both the heat indicated and 
regulated wi 


m gauges. 
essrs. Cottrell, of Rodney-street, Liverpool 
have had a lot of them for their dry-heat celluloid 
vulcanisers, and recommend it as the best for the 
purpose; and I supply it with my own dry-heat 


celluloid apparatus, which also vulcanises rubber 


by heat. AllI have to do is to set the gauge, 
light the gas, set the clock, and go to bed; when I 
get down in the morning I find the’ rubber is per- 


fectly cooked and that the clock has turned the gas 
tap to cut off the gas at the time that I set it to do 
so. What more does Mr. Fletcher want? I suppose 
he wants a regulator that can be sold for about 
two-and-sixpence ; but mine can’t be sold for that 
and pay the inventor for cudgelling his brains to 
ues it. I think the instrument can be used suc- 
cesatully to indicate and re te heat for various 
purposes, but I have not made any effort to intro- 
uce it outside of my own profession. 

I fancy Mr. Fletcher’sidea of the word automatic“ 
is rather vague, as I have lately bought one of his 
blowpipes having automaton ” writ on it in large 
letters ; but where the automatic action comes in I 
have not been able to make out, as all the move- 
ments have to be made by hand. 

Penzance. J. H. Gartrell. 


REPLIES TO QUERIES. 


— e — 


*,* In their answers, Correspondents are respect- 
Sully requested to mention, in cach instance, the title 
and number of the query asked. N 


[48467.] -Egg-Preserving.—Although I can- 
not give I. B. O. S.“ any information about pre- 
serving eggs in limewater, I think he will probably 
be interested to hear that Barff’s patent boro- 
glyceride can be used for the same p se. Ata 
friend's house, a few weeks ago, we had for dinner 
some eggs poached, which had been kept in water 
containing about3 per cent. Poro hail for three 
months. The eggs were pene y good, although 
the white of them looked queer; Sut we found 
afterwards that this was due to the cooking ; so we 
considered the experiment very satisfactory. The 
boro-glyceride is very easily prepared, and if 
“J. B. O. S.” thinks it worth while to make some 
experiments with it, I advise him to buy the speci- 
fication of the patent, and also a copy of the Journal 
of the Society of Arts for March 3lst, 1882 (price 
6éd.), which contains Professor Barff’s paper on 
the subject. I presume it would also be advisable 
to obtain Professor Barff’s permission to experiment 
with the substance. I. B. O. S.” must experi- 
ment on a tolerably small scale at first, as some of 
the eggs we put into the solution went bad after 
about ten weeks, from unknown causes.—EDWARD 
E. BERRY, Chemical Laboratory, Broad Plain Soap 
Works, Bristol. [Prof. Barff’s process was fully 
described on p. 367, Vol. X .—En.] 


[48610.]—Watchwork (U.Q.)—Most probably 
the escape-wheel teeth touch either the top or 
bottom of cylinder, or rather notch in cylinder. 
This may be caused by escape-wheel being out of 
truth, or too much endshake ts» escape-wheel or 
cylinder—perhaps both ; or the balance-arms mey 
touch hairspring-stud, or the curbs through whic 


it passes. any case, the remedy is obvious.— 
C. M. R. 

48611 — Organic Analysis Table. — If 
„Altair“ merely wishes to know how to test for 


the organic acids, and he will advertise his address, 
I will post him a copy of Dr. Campbell Brown’s 
table in his Analytical Tables for Students of 
Practical Chemistry, which I have myself used 
with unvarying success.—A YOUNG ASTRONOMER. 


lathe’ Sa Oysters. —‘‘Ploni Almoni’’ agai 
errs, and I have no doubt that he and I would go 
on erring so long as we continued writing on a 
subject of which the world is ignorant; and we 
two, such an infinitesimal portion of the world, 
what can we do but sit down and learn all we 
can’’? I endorse these words of Ploni Almoni,“ 
but at the same time I don’t altogether a with 
the sitting down—I would rather be searching out 
truths for myself. I wrote, ‘‘The moment con- 
sciousness is destroyed the animal ceases to live; 
and again, to which *‘ Ploni Almoni' takes excep- 
tion, “but unconscious life. .. is not life 
me. I don't believe that sleep produces uncon- 
sciousness. There are hundreds of cases—I have 
collected most interesting ones—in which there is 
evidence of a continuity in consciousness through- 
out the profoundest sleep. Mentioning a word in 
the ear of a man dead asleep, if you will so call it, 
awakes him instantly, when the thunder of artillery 
has not affected him in the least. I could cite case 
after case, all bearing out the same chain of ideas. 
But this has nothing to do with oysters. I wish I 
could find someone who could answer questions 
that as yet no one has answered. But we must 
wait patiently: the time will come—it must come 
—when the problem will be solved, and the myste 
cleared away.—W. J. LANCASTER. ae 
[48807.] — Neuralgia.—_To “W. 8. WPM 
Having seen your suggestion on neuralgia, I af 
once made up my mind to give it a trial, so I got: 
60 small tumblers, also the same number of pieces! 
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of copper and zinc, following your instructions as 
near as possible, with exception, not having a 
soldering-iron in my possession, I riveted copper 
and zinc together with copper rivets, and having 
placed them in the tumblers, I put the wire on m 
tongue, but I cannot get any current or shock. Wi 
you kindly oblige by saying if coppers and zincs 
should be a certain distance from other, or can 
you say where my mistake lay? By so doing you 
will greatly oblige.—F. J. P. 


[48823.]—Roman-Candle Stars.—TI regret that 
this query had escaped my notice. Procure a piece 
of brass tubing, the same as that which was used 
for rolling the cases upon (the stars will then be 
the correct fit for the bore of case), 2łin. long, and 
at one end file a slit in. deep and gin. wide. Round 
a piece of wood for 2}in., which must be made to 
fit the tube well, and form a handle as in sketch, 
about lin. in diameter. It will be seen from this 
that when the wood former is placed in the tube. 
that the bottom of it will be level with the end of 
the tube. Withdraw the former to a distance that 
shall be greater than the diameter of tube, and at 
the handle end, and close to the top of the tube in- 
sert a small round nail, and that will complete 
your star pump. Suppose you make jin. bore 
Romans, which size I should advise you to confine 
yourself to for this class of firework, withdraw your 
former z in., and fix the nail for that distance. To 
use the pump, allow the nail to rest on the top of 
the tube as in sketch, and press firmly once or twice 
mae 5 moistened p mien a 185 handle 
until the peg is opposite slit, and e e star b 
pressing the handle down. The size of star can de 


regulated by shifting peg, or having se te 
formers. For lb. rockets this z in. aar G loo large. 
Use the same pump, but alter the peg to ,',in., and 


9 
your rocket will carry two dozen stars. The star 
pump is the most useful of all pyrotechnists’ tools, 
as by its aid stars can be rapidly and beautifully 

e.—J. S. ROCHARD. 


[48971.j-—Steam-Power.—I have only received 
the E. M.“ for January 5th, containing Carmel's“ 
letter, this week, so that will account for my silence. 
Carmel“ saya that the result of increasing boiler 

res. 101b. and cutting off eurlicr is an increase 
in consumption of coal. Now I expected before he 
made any alterations he would have given more 

articulars of his engine, &c., so that he could have 

een advised with more certainty of success. With 
the meagre information contained in his query, it 
it could not be said what particular cut-off would 
best suit. He is 1 0 0 night in saying that 4 of 3ft. 
stroke in 12in. he state full particulars I 
shall be happy to give him the best advice I can.— 
LABOR OMNIA VIncIT. 


(48904. ]|—Magneto-Electric Machine.—I am 
greatly obliged to Mr. Lancaster for having noticed 
ny query. I am sorry that I cannot follow his 

vice (p. 436), as I don’t know anyone of whom 
I could borrow a machine; so if Mr. Lancaster 
will kindly give me a few hints how to proceed 
in making the spindle and connections, I shall be 
thankful.—J. T. M. 


[48915.] — Jack-in-the-Box Gearing. — 
Thanks to T. P.” for noticing this. If he will 
please refer to No. 900, June 23rd, 1882, he will 
find a part engraving of it, in a small dynamo 
described by Mr. Tolman. I addressed a query in 
the E. M. to that gentleman headed ‘‘ Dynamo 
Gearing,” but it passed to the list of Unanswered 
Queries, and was never noticed.—M.M.I.Sc.8. 


148966.] - Honeycombed Gunbarrel.—If the 
amateur is wise, he will not attempt to remove the 
pitted appearance, as in all likelihood he will spoil 
the shooting qualities of the weapon.— J. G. N. 


(48972.])—Bleaching Fat.—I believe this can be 
done by passing it whilst hot through animal char- 
coal; but the most commonly-practised process is 
to heat the fat in a vessel containing a 2 per cent. 
solution of sulphuric acid, agitating frequently. 
There are many patented e M. 

48979.] Water-Motor.—If this question were 
put to the makers of water-motors, they would be 
able to answer it in a very definite manner, and the 
guerist would then be able to choose the motor that 
is best suited to his wants.—M. W. 


[48984.]—Street Medical Coil.—To Mr. W. 
J. LANcASTER.—I am obliged for your answer. 
Would you kindly give me particulars how to make 
and break contact for a swing and see-saw! I see 
how to do the clown, &c., and shall fix several on 
the base-board ; and will not each require a separate 
battery ?—M. R. 


[48984.]— Street Medical Coil.— Will Mr. 
Laucaster kindly give me instructions how to make 
the dancing clown he speaks of, or anything likely 
to be attractive’ I have a large coil with two bells 
&c., but they have become so old, having use 
them at galas, shows, kc., so long; if W. J. L. 
cau help me to rig up something fresh, I shall feel 
thankful. I have been racking my brains some 
time to no practical purpose. Secing his reply in 
the E. M.“ has made me bold to ask him to give 
me a litt. I can make, if I have proper instructions. 
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Could I have a clown to stand between the two 
bells, and a drum-stick in each hand to strike them, 
and wag his head at same time? I think it could 
be done, though I have not the skill to invent it.— 
LTrrIR Dick 


[48987.] Covering Strawboards.—This ques- 
tion is answered by one of the largest makers of 
cardboard-boxes in London on p. 144, Vol. XXXI. 
No machinery is used, except the skilful fingers of 
girls and young women, who put the paper on with 
thin glue.—T. P. 


[48992.]—Drill for Glass and China.—This 
question is addressed to a correspondent by name: 


but I suppose it is permissible to point out that the 


question has been answered on 
volume? In Vol. XIV., pp. 125, 233, there is very 
full and complete information. The drills there 
described are diamond sparks, cemented into 
little tin tubes.—S. M. 


[48993.]— Yellow and Bed Timber.—In reply 
to“ Shipwright,“ the only difference between red 
pine timber and red pine deal is the difference 
common to all sorts of pine imported in two forms, 
and that is, the deals seem to be cut from smaller 
and generally inferior wood. In reference to these 
ane the only confusion I have met with is 
in connection with yellow deal and red pine 
deal. A sharp distinction has always been 
drawn between fir and red pine. It is a fact, 
however, that where fir is specified red pine 
may be used, and conversely, generally to the 
satisfaction of architects and clerks of works. We 
5 them in indifferently where the work is to be 
eft rough or painted, but never mix them in stained 
work, as the contrast is very great. Red pine is 
selected where long timbers are required, as there 
is no difficulty in getting it at least 30ft. longer 
than flr.—W. J. 


149005. — Wines and Spirits. I am sorry 
your correspondent ‘‘ Dandie Dinmont ” seems un- 
able and unwilling to allow that even a small quan- 
tity of ale or light wine is injurious, and that the 
sooner teetotalers acknowledge the good effects of 
a little beer the better for the cause. Now, 
although we are ready to acknowledge that in some 
diseases, as a drug, and administered as such, and 
such alone, it may do good, yet we are not prepared 
to allow that even a small quantity is required by 
healthy people. Alcohol isnot good for over-work. 
Dr. Parkes has clearly proved this by his experi- 
ments with the soldiers at N 05 cohol is not 
good for indigestion. Many people who suffer from 
indigestion imagine that because the pain goes after 
taking a glass of brandy and water the alcohol has 
cured their indigestion, but this is not the case. The 
narcotic effects of the brandy have deadened the 
nerves of the stomach, and, therefore, for the time 
they feel better; not because the indigestion is 
cured, but because the pain has been relieved. 
Chloroform and most other anmsthetics would do 
this. There is another way in which alcohol acts 
on the digestive organs, and makes people think it 
has done them good. It weakens the pylorus, and 
allows the undigested food to pass through and out 
of the stomach without supplying the nourishment 
it ought to. There is yet a third way in which 
alcohol acts; it is to set up inflammation of the 
lining coat. This may continue day after day for 
some time without its being sufficient to attract our 
attention, until it has disorganised the tissue and 
we suffer di . The result of experiments on 
Alexis St. Martin showed that even when he had only 
taken a glass of wine and felt no effect at all, the 
intestines became inflamed and irritated. Lastly, 
alcohol has a cumulative effect, and it isa serious 
matter for a man to begin to take stimulants, since 
he may not have the strength of mind to give them 
up when they have become pleasant to him, and 
are beginning to cause a craving for more.—JOHN 
NORMAN. 


[49011.] Whitening Ceilings.—There is only 
the one method, varied in detuils. The ceiling is 
thoroughly washed and covered with two coats of 
whitewash. As to sizing walle, lay the size on 
when lukewarm with a broad soft brush. I believe 
some use what is called Paris white instead of 
whiting, while others prefer blue to black in toning 
the wash.—T. P. 


[49026.]—Geological Query.—The issue on 
which I seek information is capitally expressed in 
the last sentence of Mr. Lancaster’s reply, p. 458. 
He there says: The cause of elevations and 
depressions are due, not to alteration of the 
surfuce stratum, but to alteration of strata more or 
less below the surface.” The contention of the 
lecturer, to whom I referred, was essentially that 
alterations of surface stratum have had very much 
to do with causing depressions and elevations. He 
contended that, speaking generally, it was as true 
of continents as of other things amenable to the 
law of gravitation, that the heaviest parts sink, the 
lightest rise. It was noticed that these changes of 
level, consequent on extensive erosions and redistri- 
bution, pre-suppose the existence, far below tho 
solid crust, of a plastic or semi- plastic condition; 
aud he considered there was sufficient evidence to 
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justify this assumption. Prof. Geikie refers to the 
existence of sandstone, ripple-marked and sun- 
cracked throughout a thickness of several thousand 
feet, as follows: —“ These phenomena unequivo- 
cally point to shallow and even littoral waters. 
They can be interpreted only in one way—viz., 
that during their formation, the area of deposit 
gradually subsided for thousands of feet; yet that 
the rate of accumulation of sediment kept pace on 
the whole with this depression ; and hence, that the 
original shallow-water character of the deposits 
remained, even after the original sea-bottom had 
been buried under a vast mass of sedimentary 
matters.” The lecturer evidently regarded the 
continued deposition of sedimentary matter over a 
wide area as the cause of the continued depression. 
The last Glacial period in Britain was also referred 
to, to remark that, during the time that our country 
was covered with enormous masses of snow and ice 
a period of depression commenced; but that the 
melting of the glaciers was followed by an eleva- 
tion of surface, and he suggested that the reason 
the former level was not reached after the Glacial 

eriod had passed, was, probably, owing to the 
ritt or 1 clay, 5 as ' 
permanent sit. ether thi so orn 
think Mr. Lancaster will see that I have not 5 
stated the drift of the lecture. H. T. W. 


T — Intrinsic Equation. — In reply to 
% M. I. C. E.“ page 438, the equation to the curve 
referred to is obtained as follows :—Let A, the place 
of the dog, be taken as origin. AB a, B being the 


A N 


lace of the master af the beginning of the chase. 
t, also Pand T be corresponding places of the 
dog and its master at any timo of the pursuit. AN 
= xz, PN = , and AP = s. Then, by supposition, 
the arc AP = 2BT. 


But BT = PN + MT =y + (@- 2) A 


— sm 2y +2 (a — r) Se 


ds _ de du\ 
and ae 2 (a — x) aoe 17 (54 
dy ay ip 
Let P oe eee 
Hence 2 (a 0 SP = Tap 
F , integrating. 
172 2 (a — 2) 
We have 
stl C 
Log. 4p + (1 +p"; = Log = 
Va- A1 
0 + t+ pt C 
“pty lt+p 5 
To find t he constant C, since when 
5 =0,p 0 Oma! 
And the equation then becomes 
Pp VI 3 
from which we have, by squariug and reducing, 
2py a= —— 
py Tear 
— dy x 
or 2 3 
ve dt 7/4 2 


Again, by integration the equation becomes, 


21 + 20) a/f 1-2 


But when x 2, /. C2 


3 


— 


20 By f 20 . 4 
d 


the equation to the required curve.—M. 


[49060.]—Vice for Bench.—The weights of 
double-jawed vices 3in., 34in., and 4in., are 
respectively about 251b., 361b., and 48lb., and the 


Hence 
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prices 42s., 48s., and 54s. each. They have 
solid boxes and screws. Bodies are made of best 
malleable iron, jaws of steel.— R. T. LEWIS. 


3 5 
suggestions applie t or dining - room 
may be of service: — The flat of ceiling a vellum 
tint, cornice of the same, but deeper in tone, in 
pleasing contrast with ceiling. eThe prominent 
members of cornice may be picked out in colour to 
harmonise with wall-paper. Ornamental cornices, 
ibe sig n connecting-lines in colour, may Do 
upon of ceiling. e aspect of room sho 
be considered in choice of wall- paper; if northerly 
warmth of colour is advisable. As a background 
for pictures, paper should be low in tone, and of 
neutral tint. Bright colours interfere somewhat 
with pictures. Pine woodwork may be treated in 
the manners following :—Some of the members in 
mouldings round door-panels and skirting picked 
in black, to relieve it; or the stiles of door and 
skirting grained dark oak, with els of door 
maroon, bearing flat ornament in gold. Mouldin 
should be relieved in gold. Or you may grain the 
whole of the woodwork a rich dark oak, relievi 
the mouldings with black or dark maroon, wi 
gold beads round panoa If you require more 
costly decoration, would suggest a dado of 
muralis, the pattern of which can be picked in 
colour. Instead of brass picture-rods, I would 
recommend a picture-moulding run round the 
room, a few inches below the cornice. This is 
more convenient than the rods, and with a neat 
frieze between it and the cornice, adds to the 
general appearance of the room. You may stain or 
varnish a margin of about 2ft. wide round the room, 
which is a saving of carpet, and is also convenient 
when desirous of removing carpet for cleaning 
purposes. Avoid large patterns or brilliant oolours 
in your carpet. Oak furniture looks well on a rich, 
neutral green, laced with black and maroon. Your 
flat ornament should be governed by the style of 
your house.—A. FRANCOIS. 


[49091.]—Cold Feet.—I wish to offer to Clerk” 

a remedy which I have found beneficial; it is, to 
wear shoes or slippers well padded with some 
woollen substance, or cork soles with something 
woollen on; he will find fhis a practical remedy. 
Having been troubled with cold feet myself, and 
pat up with it for a long time, I thought that the 
way to make them as comfortable as I could, 

and the results are all that I could desire.—P. W. R. 


{49092.]—Constant Battery.— TO STOMA.“— 
Now I know what the querist wants, the reply is 
ay He can use either a Daniell or a bichromate 
cell; the former by por terenie for constancy. The 
period would depend on two considerations easily 
calculated. It depends (1) on the rate of current 
desired ; (2) on the quantity of copper salt available. 
An père current will be maintained for 10 hours 
by one and three-quarters of copper sulphate, and 
so on in proportion: To get the current pretty 
constant there must be plenty of water to dissolve 
the salts as they are transferred ; therefore, the cell 
should be large. To prevent loss by local action, 
the porous surface should only be large enough to 
allow the work to be done. should advise a tall 
cell, a wide porous cell, a moderate-sized zinc at 
the top of the cell, aud the lower part rendered 
non-porous b ; the zinc solution to be 
half-saturated solution of its sulphate. I am pre- 

ing an article on “The Daniell Cell and its 

eculiarities, which I have been studying a good 

while, and if the querist can wait a little he may 
learn something from that.—Siema. 


[49105.]—Artificial Foot.—Many thanks for 
kind offer. Should be very glad of any instructions 
for making the above. As my foot was removed 
about in. above the ankle, I am afraid I cannot 
take any bearing on end of stump. Can an ordi- 
nary country blacksmith make the steel strips? 
What width and thickness would be best? What 
sort of leather would be used )— TniIRER Tors. 


[49118.]—Brick Bridges for Boiler Build 
our bri ges 2ft. long and not more than two 
ricks thick above the grate-bars.—Svunant or ENG- 

LAND. 


{49119.]—To ö Jack of All Trades.”—I can 
make nothing of the valve you give a description 
of.—J ACK OF ALL TRADES. 


(49120.]—Violin Bow.—I quickly clean mine 
by dissolving a teaspoonful of soda in 3 pint of 
warm water, unscrew, hold by the heel and point, 
so as the hair shall hang in a loop, the stick bei 
held under the left arm; dip in solution, an 
gently rub with right-hand thumb and forefinger 
until the dirt, &c., is removed; rinse in clean cold 
water, wipe with clean rag, hang in the sun, or a 
warm place, and in 15 minutes it will be ready for 
the rosin. I have treated mine in this way for 
many years, and it is as good as ever.—Lamp- 
LIGHTER. 

(49118.]—Brick Bridges for Boilers.—I would 
strongly advise ‘‘T. W.” not to build brick bridges 
in the ilcrs he mentions. The following I have 
found to give entire satisfaction in Lancasbire 


boilers 30ft. by 7ft., with 3ft. tubes :—Rivet pieces 
of angle-iron inside of tubes; to these bolt your 
cast-iron plates for carrying up the fire-bars, and 
on the top of this cast-iron plate, at flame-bridge, 
build one row of firebrick, leaving a space of 13in. 
or l4in. from top of tube. The that is left 
under the flame-bridge, or end of ash-pit, fill up by 
putting in a piece of Zin. plate. You will find the 


“yy ENO VIEW OF CABT IRONPLATE 
FOR CARRYING UP FIRE BARS. 


above, as per sketch, much less weight in the tube, 
easier removed, less dirt will lie about it, and give 
greater satisfaction.—STEam USER. 


[49130.]—'To “ F.W.” or “ Alfojoe.”—A slight 
mistake crept into my reply to this query: Instead 
of ‘‘ undershake,’’ read ‘* endshake. . M.R. 


mm Danag Thore is, to me, 
a little I cannot quite understand in thig query. 
You want to know if you can save room on the 
4770 from ‘‘ back to front, by reducing the 
eight of the keys from the level of platform.” 
Perhaps you will Span a little er? The 
height of the underside of the framing supporting 
the keys of a 3 1i Aboni ee if rad 
organ you propose having built is to have peda 
keys, Diane UN: bs a distance of 3lin. from the top 
aA paaa natural key to the top of the man 
na key. If it is thought a saving of space to 
put the bellows under the floor, they can be so put, 
rovided there is no damp, and at no extra cost.— 
BANIUM. 


(49147.]—Ammonia.— You would require 3 tons 
4cwt. Iqr. 161b. of the organic material ou mention 
(containing 8 per cent. of NH;) to obtain 1 ton of 
ammonium sulphate.—J. C. BELCHER. 


[49157.]—Roller Skates.—Thinking that the 
„ Fry Os í ent i to the 
querist, G. Fryer, vs decided to give my opinion 
in the matter. After 5 years’ e ane ht the 

ractical use of the skates of well-known makers, 

can safely say that Plimpton’s and other com- 
pace’ ( skates are not a mistake (having made 
or my Own use various kinds of skates, among 
others Plimpton’s, Malcolmson’s, Spiller’s, and last, 
but not , Lhackwaite’s; which latter have 21in. 
diameter wheels). As Os says, it is possible to 
make a skate with the wheels in a line, so placed 
as to make the faces (or peripheren) of the wheels 
form a curve; but what is the result? After a 
very short time the centre-wheel, upon which all 
or nee), all, the work is done, wears away, an 
the result is, the surfaces of the wheels are not in 
a curve as before, but all of them touch the floor 
at once. Os may say, Use metal wheels; but 
there are serious objections to them, for if you 
round the edges of the wheels, how are they goin 
to grip the rink? I G. Fryer wishes for thoroug 
nen le me 7 in the shape of 3 
„let hi in for metik or purchasing 
a pair of Plimpton’s skates. With regard to the 
other skates mentioned above (Thackwaite’s), they 
are more costly and difficult to make, per ; 
than Plimpton's; but I prefer them on account of 
the wheels, they bein in. diameter 
i jin. diameter wheels of Plimpton’s. In 
reference to the query itself, G. 5 must make 
all his wheels of the same diameter; they must 
revolve in the same direction, and the tion of 
the wheels should be so that the axle of the front 
pair of wheels should be exactly below the tread 
of the foot, and the axle of the hind pair as far 
back as ible on the footboard (theoretically, 


directly below the centre of the heel). With the 
indulgence of the editor (if G. oe should want 
the particulars of the castings, footboard, heel- 


plates, straps, and also the position of wheels on 
the footboard, and will advertise his in the 


Sale Column), I will send tracing of same direct to 
him, which I sent to a contemporary two or three 
years ago, and also any other information.— G. H. 
STRONG. 


[49177.]—Sharpening and Setting Hand- 
Saws.—Having been scouring the country in 
search of employment, and laid up with rheu- 
matics, ad not able to lay my hands on back 
numbers, hence my silence, and I cannot refer to 
the same respecting the saw query; but the fol- 


lowing will, perhaps, explain all you 
F GG. 
6 
A 
C 
2 
4 
4 5 
\ 
D 


require, and you will be able to understand, 
though I think, on reference, it will only be found 
to be a repetition of what has been illustrated 
before. The process is to have the two outside edges 
prominent for cutting, and allowing a rake in the 
tooth, instead of a hook tooth. The former allow 
of the smooth passage of the saw in working; the 
latter causing it to work in jumps, or what we 
denominate kicking. The most useful angle for 
general use from 80° to 85°. With this a 
saw may be either rip or cross-cutting. The 
set of saw should be about one-third of the thick- 
ness of saw-plate on both sides, leaving about a 
third in line. Where the saw is sharpened at a 
greater angle, and set too wide, it leaves it with a 
needle tooth and a channel down the centre, down 
which you might run a needle. This will not make 
good work, as the needle points drop into the grain 
and tear the fibre—not cut it—and the needle points 
coming in contact with a knot or curl get bent, and 
away your saw goes, cutting anything but straight 
or smooth. Fig. 1 gives transverse section, 2 and 
3, the cutting edge; 4 and 5, face or cheeks. 
The transverse section of saw shows the set 
as it should be at 6, and not as it is seen in many 
instances, like 7. These are, of course, rather 
exaggerated, to convey the idea; but I have seen 
. quite as bad. The lines on the quad - 
rants show you the angle and e of file, A, B, 
C, D, the while the rake of tooth should be as shown 
at 4; and as in many cases, like 5, when sharping 
a saw, and your file at the angle specified here, you 
will find that your file will work smooth and well ; 
when, if it is held at right-angles, and you attempt 
to sharpen it, you may want a plug of wool in your 
ears, and a piece of cork to hold between your 
teeth.—Jack OF ALL TRADES. 


49179.;-—Glass Sweating.—The 5 
take from the Stationery Trades Jonrnal.—“ The 
following method of prevention is, according to an 
American exchange, the subject of a recent patent: 
It consists in the use of a liquid composition of 
methylated spirits at about 63 per cent. overproof, 
glycerine, and any of the essential oils, and, in 
some cases, amber dissolved in spirit, according to 
the state of the atmosphere. The proportions which 
the inventor has found to answer well in practice 
are the following: About 80z. glycerine to about 
lgal. of spirit, the slg beg essential oil depend- 
ing upon the nature of same; but it will be 
understood that these proportions may be varied. 
Spirits of wine may be exployed, but methylated 
spirits is preferable on account of cheapness. In 
combining the above-named ingredients, the essen- 
tial is destroyed by being mixed with the methylated 
spirit, and the liquid is then incorporated with the 
glycerine. The combination is effected at the ordi- 
nary temperature, the employment of heat being 
unnecessary. This liquid composition is applied to 
the atarna] surface of the pane of glass, either by 
rubbing it on with felt or with cotton waste, and 
thus the dull and dimmed appearance of glass 
usually produced by condensation, known as steam- 
ing or sweating, is avoided.’’—E. O. B. 


[49186.]—Goods Lost at Sea.—Many thanks 
to Hammer,” p. 484; but I alluded to the many 
thousands of pac that are now imported every 

ear without either sender or consignee thinking of 
Touring, They are of small value, say from £10 
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to £40 each case, and the consignees receive them 
only one ata time. There is nothing hypothetical 
in the question, because, it being understood that 
consignee will not pay for goods he has not received, 
it resolves itself into this, What is the custom when 


cash or prt of the cash is sent with order? Is the 
order filled by the shipping of the goods, or, in 


other words, at whose risk are the goods when not 
insured’ Is there any custom? I know that many 
thousands of cases are imported in this way from 
America, but, so far, do not recollect any dispute— 
oe Peg liners so rarely mecting with a disaster. 
—T. J.P. 


[49209.|—Chemical Charcoal.—I should say 
that in all probability it is sonked in sodium or 
potassium mtrate.—J. C. BELCHER. 

{49213.]—Ice.—Messrs. Todhunter and Roscoe 
are both right to a certain extent. There are 
three different kinds of ice Ist, that which forns 
ou the surface ; 2nd, that which forms inthe middle 
of the water and which afterwards rises to the top; 
aud ard, ground-ice, which is produced at the 
bottom, aud this only takes place in violent and 
sudden colds, where the water is shallow and the 
surface disturbed in such a manner that the con- 
gelation cannot take place. No. 2 kind of ice is 
hke small hail, and on rising to the surface it 
unites in large masses. The ground-ice forms com- 
mouly in running streams, especially where there 
aro any weeds at the bottom to which it can udhere. 
—Cuas. E. M. INCE. 


[19214.]—Water Analysis.—I should advise 
the querist to place the water under examination on 
a water-bath and place a parafliu lamp beucath, by 
which means, I should say, he could evaporate the 
water ata trifling expense, and the dishes would 
keep clean. The CaO is best estimated with XII, O. 
Mix the solution under examination with sufficient 
NHCl (this is not necessary if a large excess of 
HCl be present) to prevent the formation of a pre- 
cipitate by ammonia. which is added in very 
slight excess; add NH. O as long as a ppt. forms, 
then a further portion of the same re-ageut, about 
sufficient to convert the migucsia also into oxalate 
(which remains in solution). This excess is abso- 
lutely indispensable to insure complete precipitation 
of the lime, as CaCO. is slightly solubie in solution 
of magnesium chloride not mixcd with NH. O. Let 
the mixture stand twelve hours in a moderately- 
warm place, decant the clear liquid on to a filter, 
wash by decantation, dry, ignite at a low red heat, 
aud weigh. Now moisten with a little (NH,),COs,, 
dry in the water-oven, ignite gently at a low red 
heat, and ugain weigh ; this should correspond with 
the tirst. The ppt. consists of CaCOy. If the ppt. 
is small, it may with advantage be converted into 
CaO over a good blowpipe: but when there is, say, 
5 of a grm., then it is better to weigh as carbonate. 
I think you would not manage to reduce CaO over 
a spirit-lamp without a blowpipe; you might 
manage magnesium pyrophosphate.—J.C. BELCHER. 

{49215.]—Mange in Dog.—Give the dog a 
tablespoonful of the following mixture: syrup of 
buckthorn 3 parts, syrup of white poppies 1 part, 
castor-oil 2 parts; shake well. Rub tho following 
well into the skin twice daily, viz.: green iodide of 
mercury 1 drachm to 7 drachms of lard. Do not 
leave any on the hair, or the dog may lick it off, and 
a large dose would be poisonous. Keep his bowels 
opeu with the buckthorn mixture as ae as you 
continue the ointment, and restrict meat. Give 
plenty of boiled vegetables. Sulphur is not much 
use in this caso. Sce to the kenuel—disinfect it: 
and first of all—wash the parts of dog affected with 
. with a little carbonate of soda. 
Well dry.—SEFTON. 

{49217.]—Testing Strength of Bleaching 
Solution.—The solution may be analysed by the 
following method. Preparation of the iodide of 
starch-paper:— Stir 3grm. of potato-starch in 
250cc. of water, boil with stirring; add a solution of 
Igrm. of potassium iodide, and Igrm. of crystallised 
sodium carbonate, and dilute to 500cc. Moisten 
fine white (unsized) paper with this fluid and dry. 
Preparation of the solution of arsenious 1010 
Dissolve 4136 gRrm. of pure Asz O aud grin. of 
pure crystallised sodium carbonute in 000 700ce. of 
water with the aid of heat; let tho solution cool, 
then dilute with water to 1 litre. Each eb. c. of 
this solution contains 004436 grm. of As. Oa, cor- 
responding to lec. of chlorine gas at °C. As 
arsenite of sodium in alkaline solution is liable, 
when exposed to excess of nir, to be gradually con- 
verted into arsenate of sodium, this solution should 
be kept in small bottles with glass stoppers filled 


to the top, and a fresh bottle used for 
every new series of experiments. The pro- 
cess: Measure off 50cc. of the solution of 


chloride of lime, transfer to a beaker, and add 
slowly, and, at last, drop by drop, the solution of 
arsenious acid from a burette holding 50cc., with 
constant stirring, till a drop of the mixture produces 
no longer a blue spot on tho iodised paper. It is 
very easy to hit the point exactly, as the gradually 


increasing faintness of the blue spots made on the | liberated from the NaCl combining with the copper. 
paper indicates the termination of the reaction, and! —J. C. BELCHER. 


warns the operator to confine the further addition 
of the solution of arsenious acid to a single drop at 
atime. The number of cubic centimetres used are 
read off and calculated lec. = lce. of Cl.—J. C. 
BELCHER. 


[19225.]—Nettle- Rash or Similar.—“ Tor- 
mented ” is troubled with a gouty constitution, 
which exhibits itself in an eczcmatous attack. He 
should try homwopathic Aconitum occasionally, and 
a course of arsenicum alb., say 2 drops, 3 times a 
day after a meal. This, however, should be perse- 
vered in for a considerable time. His only safe 
course is to cousult a medical man, as constitutions 
differ so much.— Meru. 


[49225.] — Nettle-Rash. — Ax extraordinary 
effect is sometiines produced by fish, especially 
shell-fish, and still more especially mussels, Au 
eruption like nettle-rash is produced among other 
results, and in some cases it is extremely dangerous. 
My own wife suffered in this way oue night, and 
had I not kuowu the fact, and at once taken the 
necessary meusures, without waiting for sending to 
look up doctors, I very much doubt if she would 
have lived to the morniug. The remarkable thin 
on that occasion was that everyone in the house ha 
eaten of the same lot of mussels, and sho was the 
only one attacked. She woke about two in the 
morning, covered with spots and swelling all over, 
and in deadly pain. J at once administered emetics 
and warm water, and got her into a vapour- bath, 
and she was all right next day ; but she never cats 
mussels now—a moral I should commend to H. 
Gornall, from whut he says.—SiGMA. 


[49228.]—Bookbinding. — Take two slips of 
hard wood and bevel off one of the edges; place 
them by the side of your book about jin. from 
back, put book with slips in your hand-screw, put 
on a little thin glue, and hammer the back round ; 
by the use of these slips a recess will be formed to 
take the cover.—TuLBINE. 


[49230.]—Softening Steel.— Lou do not state 
how you have onneuled it. You should get a metal 
box to hold your sheet-steel in, and put your steel in 
with charcoal, put iu a furnace, give it a regular 
heat, say, dark red, and, if it is possible, let furnace 
and box cool of themselves. Your box must have 
a lid to it, a good fit.—Tos. CLARKE. 


[49232.]—Eyes Glowing in the Dusk.— 
Have noticed the appenruuce mentioned several 
times. I think itis caused by the pupils of the eyes 
being much diluted—the light 1310 tho eyes of tho 
person viewing being at equal aud opposite angles 
to the retina of the eve in which it is seen. You 
may produce the appearance by keeping tho patient 
long enough in the dark to dilate the pupils, and 
v 5 effect with a small amount of light.— 
W. J. F. 


[t9235.]—Black -Letter Bible.—I have a 
quarto B. L. Bible, and like the one in the pos- 
session of our lady friend, the original title-page 
is missing; but the New Testament has a title- 
page, dated 1597. Has our friend's Bible a title 
page to the New Testament ?—LaMPLIGHTER. 


[49236.]—Screw Propulsion.—“ R. A. S.” is 
much obliged to *‘Shipwright” for his reply to 
Query No. 1, and he will now explain more full 

No. 2. I wish to support 2 ewt., including myself, 
on a raft formed of two air-tight canoes, 4ft. apart, 
and to propel the sume if possible by a Screw Pro- 
peller at the end of each, the canoes to be as small 
as the weight to be carricd will allow and not to 
exceed Sor’ feet long aud preferred from 7 to 9 
inches wide (height of canoes not included). Now 
I want to know best section to make canoes, best 
size for screw - propellers, and number of revolutions 
of each required per minute to obtain five miles per 
hour speed by my own labour. Also should like to 
know if it is important for all the screw“ to be 
submerged, or whut would be the effect if only 
half.—R. A. S. 


[49245.]—Packing Pumps.—I pack my pump 
glands with asbestos patent packing soaked amongst 
tullow, and they give no trouble, except when the 
neck and gland brasses get too much worn, and 
then they have to be renewed. If asbestos packing 
won't answer, try whitelcad and tallow melted 
together with your spuuyurn.—ENGINEMAN. 


[49246.]—Steam-Cock.—I have used ground- 
glass, but cannot make a job with it; it tears the 
plug into rings: the same with emery. Perhaps 
“L. O. V.” will say if he used oil or water with 
the ground-glass and bath-brick.—J. C. 


(419254.)—L. and S.W. Engines.—8, Vesta; 
12, Jupiter; 14, Mercury; 50, Buflalo; 56, Mentor; 
60, Sappho; 104, Tigress; 105, Leopard; 107, 
Gem; 109, Rocklia; 112, Trent; 161, Shannon ; 
all six-coupled goods engines except Gem, which is 
four-coupled, with outside cylinders, like Goth.— 
RICHMOND. 


[49258.]—Eleotrolysis.—The green liquid round 
the anode is due to copper chloride ; the chlorine 


49 262.]Locomotives.— G. N. R.: 310 is one 
of the large minerul engines, built at Doncaster, 
1872-3. It is 6-coupled, single framed ; cyls.19in. 
by 28in., wheels 5ft. lin. No. 92 is a 7ft. Gin. single 
—the only one of its class; cyls. 17}in. by 24in. $ 
it has inside frames to driving- wheels, outside to 
leading and trailing; built at Doncaster in 1870. 
No. 593 is a 4-coupled—leading and driving mixed 
traffic engine, by Kitson, 1876; coupled wheels 
5ft. öin., cvs. 17łin. by 24in. L. and Y.: 56 is a 
4-conpled side-tank, with trailing bogie, built by 
Dubs and Co., 1878; leading and driving-wheels 
5ft. Sin., cyls. 17łin. by 2uin. No. 423 is a 6- 
coupled goods, built by L. and N.W. Co., Crewe, 
for L. and Y. Co., in 1872; wheels öft. 2in., cyls. 
Ijin. by 2Jin. Holme,” 302, and “Stuart,” 
288, are 4-coupled pass. engines, single frames to 
all wheels, built by L. and Y. Co., 1801; eyls. I5in. 
by 22in., wheels 5ft. hin. N. B. R.: No. 479 is an 
express bogie-engine, Oft. in. 4- coupled; cyls. 
1Sin. by 20in. N. R.: 78 is a 4-coupled pass., built 
at Derby, 1874 (?); cyls. I7in. by 24in., wheels 
Git. Sin. 813 see back numbers. 608 and 980 are 
6- coupled double-framed goods; 5ft. 2in. wheels. 
608 —Kitson, 1857—has 16tin. by 24in. cyls. 980 
(Diibs, 1873), has l7in. by 24in. cyls. G.W.: 1651 
—Swindon, 18S2—is a 6-coupled saddle-tank for 
main line goods traffic; cyls. I7in. by 24in., wheels 
either 4ft. Gin. or 5ft. (I believe 4ft. Gin.) . 2015 is 
a B.G. 7ft. in. single. 2214—Swindon, 1882—is a 
4-coupled engine; Gft. bin. wheels, cyls. 17in. by 
24in. I have noticed lately names and numbers of 
L.B. and S.C. and L. and S.W. engines. Will the 
readers who have bren kind enough to answer the 
queries in question give a few more particulars as 
to dates, makers, and dimensions, also stating 
whether double or single-frumed? It will be more 
interesting to all “locomotive” readers. In my 
letter on * Brake Failures'' (20974, p. 455), there 
is an error. At the head of one of the columns of 
the first table, ‘reduced vacuum owing to strength 
of piston,” has been printed for“ reduced vacuum 
owiug to stroke of piston.” —METEOR. 


[19268.]—Engine Query.—Providing that the 
Im. pipe will drive your engine at a short distance, 
Ido not see what is to hiuder it from doing 80 at 
70ft.; but in place of a cock I would advise you to 
havea IB in. wheel-valve to get md of your con- 
densed water. You must have jin. dram-cock at 
your lowest level of tho steam-pipe.—THos. 
CLARKE. 


Pee, —Watch.—As soon as you open a watch 
the top plate is visible. Lf it isa full circle, with 
balance working above and through it, it is called a 
full-plate watch ; if about a quarter has been re- 
moved, and the balance works there, it is called a 
three-quarter plate; if there is no top plate, but a 
series of burs or bridges instead, it is called a bar- 
movement. The name is usually engraved on the 
barrel-bar (name-plate) in Euglish watches, but 
this isa matter of taste or caprice. If put on an 
enamel dial properly, there is no more dauger of its 
removal than of the figures.—C. M. R. 


[49277.]—Watch.—You must be a very young 
watchmaker indeed if you have not yet learnt to 
distinguish between a plate,” a full plate,” 
and a“ bar” movement. ‘The terms really explain 
themselves. A # plate is one such as is seen in 
Genove watches or levers, where the cylinder and 
escape-wheel, or staff and pallets, are exposed 
only. A full plate covers the whole, and the 
balance staff only works through it. A bar move- 
meut is in detached pieces—i.e., each wheel has a 
separate bar. As regards the naming of watches, it 
is usual with watch-vendors who have watches 
made for them to order, to have their names put on 
the dial. It is painted or printed ‘under glaze,” 
aud that being so, will last as long as the dial, be it 
in wear 50 or 100 years. If painted ‘‘ over glaze’’ 
it may be erased by wear. When the names are 
engraved on the barrel bar, you may opine that 
such watches aro chictly made for such as choose to 
buy them, and unless made throughout to order, 
are named after purchase.—ALFOJOK. 


[49279.]—Indicator Diagram.—You omitted 
to ive the scale of the diagram. Without know- 
ing it, it is impossible to say with certainty whether 
the steam is wiredrawn or not. Give the scale and 
description of valve-gear and I will help you.— 
LAnOR OMNIA VINCIT. 


[19279.] — Indicator Diagram. — You have 
omitted the most important data to enable anyone 
to fourm an opinion on the diagrams—viz., the atmo. 
line and the scale. The diagrams show exceesive 
throttling somewhere. Most probably, additional 
lap has been given to the valve without alterin 
the throw of the eccentric; the consequence o 
which is, the steam-ports are never properly 9 8 8 
Tho remedy is to put on a new eccentric sheave, 
with sufficient throw to open the steam-ports their 
full width—of course first ascertaining that there is 
room in the steam-chest to do this.—W. J. 


[419281.]—Plaster Busts.—Let the coats of size 
or varnish you have given the plaster busts peel off, 
or gently scrape them off, and then smooth them 
with No. 1 emery-cloth ; when you have got all the 
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old stuff off, and the busts are nice and smooth 
then mix a small quantity of red-lead and 
turpentine together, and paint them over with the 
mixture. As you use it, keep stirring it with the 
brush, or the red-lead will settle to the bottom of 
the pot. After they are dry you can then paint 
them any colour you like, and varnish them with 
crystal paper varnish.— J. PovUtson. 


[49282.|—Laxey Wheel, Isle of Man.—This 
wheel was constructed in 1854, by Mr. John Case- 
ment, a native of Laxey. It is 72ft. in diam., 6ft. in 
breadth, contains 188 buckets, and 48 spokes. The 
balance at the wheel-shaft is 10tons, and the to 
balance 7tons. It is 200 h.p., and is supplied wi 
water from a reservoir in Glen Drink, a short dis- 
tance up the adjacent hills.—F. T. BIDLAKE. 


49282.]—Laxey Wheel, Isle of Man.— The 
following particulars of this monster wheel are 
taken from Brown’s Guide,“ p. 196. ‘On the 
27th September, 1854, the Lady Isabella (as the 
wheel is named) made her first turn, and since then 
has been almost constantly at work, being stopped 
only for the necessary painting, kc. The diameter 
of the wheel is 72ft. bin.; breadth, 6ft. ; circum- 
ference, 217ft. 6in., and the number of revolutions, 
two per minute when required, by which it raises 
over 20 gallons of water per minute, from a depth 
of more than 200 fathoms. The wheel is an over- 
shot, and isso truly set that even a deflection of 
zin. cannot be detected. The water to supply the 
wheel is brought in pipes from reservoirs upon the 
mountains, and ascends through the circular white 
pillar to the top of the wheel; round this pillar 
there is a winding staircase, which the majority 
of visitors asceud.. -A YOUNG ASTRONOMER. 


[49282.]—Laxey Wheel.—I have several times 
visited the Islo of Man, but never left without seeing 
that noble piece of work the Laxey Wheel,” of 
which tho natives are so justly proud, it having been 
made at Laxey. The wheel is 72 feet in diameter, 
6 feet wide, making 3 to 4 revolutions per minute 
when I have seen it. It is an overshot wheel. The 
water used for driving wheel is collected and stored 
ou the hills surrounding the Laxey glen; the 
reservoir is much higher than the wheel; the water 
is carried through a main underground and up the 
centre of the stone pillar which forms the centre of 
the staircase, the water then leaves the pillar at the 
top and flows along a race under the platform over 
the wheel, along which visitors are allowed to pass 
and obtain a splendid view. The work done by 
wheel is to pump water from the mines; the pumps 
being in the mines, the water drawn from the mines 
and waste water from wheel are used to work other 
water wheels, and for ore-washing purposes. The 
natives do insist on telling visitors that the Wheel is 
worked by the water it pumps from the mine, but 
this is too good—perpetual motion all out. John 
Downe” had better go to the island for a holiday, 
as the wheel alone is wortha visit, as it would do 
credit to the finest engineering firm in the world, 
72ft. dia. and true to 4 of an inch all round. The 
mines are also worth a visit. Can give further infor- 
mation about the island if he desires it, although not 
a native.—BoswELt.. 

[49290.]—Obesity.—This is Banting's diet. The 
patient may eut lean mutton, beef, veal, lamb, 
neue, soups not thickened, beef-tea and broths, 
po , game, fish, cheese, eggs, bread in modera- 
tion, greens, spinach, watercress, mustard and 
cress, lettuce, asparagus, celery, radishes, French 
beans, peas, sprouts, cabbage, cauliflower, onions, 
seakale, jellies, favoured but not sweetened, fresh 
fruit in moderation, without sugar or cream; pickles. 
May not eat: fat bacon and ham, fat of meat, 
butter, cream, sugar, potatoes, carrots, parsnips, 
beetroot, rice, arrowroot, sago, tapioca, macaroni, 
vermicelli, semolina, custard, pastry aud puddings 
of all kinds, swect cakes. May drink: tea, coffee, 
cocoa from nibs, with milk, but without cream or 
sugar; dry wines in moderation, light bitter beer, 
acrated waters. May not drink: milk, except 
sparingly ; stout, sweet wines, and ales.—NOXEN. 


49294.|—Low-Pressure Air- Reservoir.— 

at you want is a self-acting reducing valve. 
One I know would answer well is a pateut, and if 
you like to advertise your address, I would put you 
in communication with the makers. LABOR OMNIA 
VINCIT. 

19291. —LowW- Pressure Air - Reservoir.— 
Providing the air flows from the small reservoir 
continuously and at the sume rate per second, the 
pressure in it may be kept uniform by making the 
area of the passawe between the two reservoirs such 
as to pass the necessary volume at the lesser density 
under the pressure which is the dificrence between 
the pressures in the two reservoirs. If the pressure 
in the larger reservoir varies, the variation may be 
made to increase or diminish the area of the passage 
by means of the motion of a pistonacting on one end 
of a lever, the other end acting on the valve which 
regulates the area of the passage.—C. S. 


£929.5.]—Cement.—Gluc swelled in cold water, 
and digested iu linseed oil, is tenacious, and will 
resist moisture ; red-lead may be added.—NoMEN. 


(49300.] —Wimshurst Machine.—It would not 


be dangerous (except prohably to the machine) in 
the event of children meddling with it: they mght 
give themselves a sharp shock, which would be 
beneficial and instructive, being experimental 
learning to let things alone. Neither it nor any 
other electric machine is of any use whatever for 
lighting, or for storing electricity, except in the 
way of charging a Leyden jar.—Siama. 


[49301.]}—Organ Stops.—Opinions vary very 
much with regard to the utility of the various sto 
now used in organs. Some of the stops found in 
the older organs are being omitted in newer-built 
ones—whether wisely or not is individual opinion. 
Among those omitted C. H. D.” mentions the 

rincipal ones. I think the so-called ‘‘clarionet 

ute is never now used, being only the upper 
part of a pierced stopped diapason. The“ flute 
traverso’’ is made by a few builders, but I think 
not many. One builder uses a three-cornered pipe 
—that is, two sides, a front, and no back; of course, 
of wood. Another uses a double-length open 
metal pipe, with a hole in the side half-way up the 
pipe. Both call them flute traverso, the last being 
really a harmonic flute. So much for names. The 
clarionet flute has not the slightest claim to be 
allied to its namesake, for it has not an atom of 
clarionet tone, no more than an oboe flute is any 
approach to an oboe intonation. It is 50 
cheaply-made, cheaply-voiced stopped wood re- 
peer generally y commencing at the tenor C 

ey, with a pipe lft. long, and used in the cheapest 
of work. o flute traverso is a step higher, and 
should be properly made of wood, plenn of 
Swiss pine; or, if that is not obtainable, of white 


pine, varnished inside with spirit varnish, and |} 
ade and 


outside with oak varnish. If properly m 
voiced, the tone is very pleasant; but as I observed 
before, it is not often made. The most recent 
additions to organ registers are the gamba species, 
and in my opinion, the most serviceable of any, 
and the most useful. The gamba proper is a 
straight pipe with a longitudinal aperture at the 
side, and near the top of the pipe. Why the 
gamba is taking the place of the viol di gamba and 
simple cone ba, is that, possessing the pungent 
tone of the viol di gamba, it has more body, and a 
quicker intonation, scale for scale ; itis easier voiced, 
and does not cost so much making. The salcional 
isa smal edition of the gamba, and more delicately 
voiced. The keraulophon in tone is similar to a 
mild gamba, and in my opinion is neither one 
5 nor another. In its best-known form it has 
a slide of metal at the top, adjusted to move up 
or down for tuning, and every vibration in the 
organ has a tendency to cause these slides to slip, 
and so put the pipe out of tune. It is simply a 
slotted pipe, the same gs a gamba, but with a slide 
which can be very easily dispensed with. The 
gamba species, that is, the straight tube with a 
slot, is known by various names, to distinguish the 
various scales—as gamba, viol, viola, salcional, vox 
angelica, and vox celestis. These all vary in scale, 
which makes the principal difference in tone. 
The tenor C varying from 3łin. to l¥in. The two 
ranks of the vox cclestis are made up of salcional and 
vox angelica. These small-scaled gamba pipes 
require very careful voicing, or the tone is simply 
nothing. Nothing is more beautiful than a nicely 
regulated and voiced small stop of the gamba 
species. In the smaller scales, the German bevel 
of the languid is best, and gives the best crisp tone. 
The languid edge must be hard, sharp, and clean, 
the notching so thin and widely-spaced as almost 
to escape casual observation. I certainly prefer the 
slotted gamba for general use, in place of the bell 
mba and keraulopnon, and consider it most 
ecidedly a step in the right direction. It has been 
on my mind to write a short article on the various 
registers in use, their intonation in voicing, but, as 
yet, could not fiud sufficient spare time. The 
naming of the various stops is so different in the 
several builders’ organs, that the name on tho stop 
knob is often delusive, so that if C H. D.” finds 
a bad stop with “gamba” on the label, he must 
not conclude all stops are the same. Only yesterday 
I heard a vox angelica, by a well-known builder, 
which was an absolute disgrace, and showed a poor 
appreciation of the voice angelia“ on the voicer’s 
art. I know an amateur who could produce 

tter work.—UBANIUM. 


7 Pump. — If you cannot get sufficient 
fall (2ft. to 3ft.) to work a small hydraulic ram, 
would not a windmill pump answer? The lin. 
galvanised iron pipe, |2in. under the surface, is 
both too small for hand-pump suction pipe and too 
near the surface to be safe from frost unless you had 
a small air-cock below the bottom clack, so as to 
empty suction pipe every night. If you can get the 
fall, a small American pattern hydraulic ram would 
enable you to use your lin. pipes, and you would 
have a constant water supply without pumping.— 
Lasor ONIA VNcrr. 


[49308.] — Siphon. — It acts by atmospheric 
pressure, and cousequently cannot be depended on 
for overcoming heights greater than about 30ft. 
near the level of the sea, aud a less height at great 
elevations.— NOMEN. 


[19308.]—Siphon.—It works only by the differ- 
ence of pressuro in the two legs, that is, the relative 
lengths of the two columns of water. But as the 
water is only lifted in the entering leg by atmo- 
spheric pressure it can only work under 32ft. of 
lift. Beyond this the water chargedin it would 
simply produce a vacuum in the bend.—Sicma. 


[49310.]—To ‘*Fellow Workman” or Al- 
fojoe.”—I generally proceed as follows:—Put a 
peg or anything suitable between the arms of the 
centre or fourth wheel to prevent them turning, 
then remove hands, escape-wheel, pallets, dial, &c. 
When all is clear you can remove peg, and let it 
run down ; or, as . place key on winding - 
1 grip it fi with one hand, raise the 
click, and let it (the key) revolve gently until it is 
down.—C. M. R. 

[19310.]—Letting-down Spring of French 
Clock.—To “F. W.“ OR ALFoJoE.”’—Visible- 
escapement French clocks, being rather more intri- 
cate in their make than the ordinary French clocks, 
require just a little more care in their management, 
particularly when a novice attempts to clean them. 
After removing from the case, take off the hands 
and unpin the outer dial—i.e., that having the 
figures upon it; next, place something pliant and 
small in the next wheel to the escape-wheel, and 
make it secure; then unscrew and take out the 
pallets. Now unscrew and remove the bridge in 
which the escape-wheel works, then remove the 
wheel and small inner dial. You will now be able 
to get at the clickwork. Give the click-screw a 
half-turn, just to free it; fix in the vice, or hold in 
the hand, a key secured on the arbor square. If 
rou tix in the vice, invert the key, set the square 
in, release the click, and let the clock revolve 
gently until down, keeping a firm hold upon it 
meanwhile. Do the same with both springs. If 

ou let it down by hand, hold the movement firmly 
tween the knees, and, holding the key securely, 
release the click and allow the spring to uncoil as 
far as your hand can turn; then replace the click 
in tho ratchet-wheel, and start afresh until the 
spring is down. It is easy to let a clock run down 
when the pallets are out, but a great risk attends 
this plan if it should happen that the pivots are in 
any way corroded up or rusty. Iu early days I 
rau several pivots off in this way, but know better 
now.—ALFOJOE. 


[419319.]—Astronomical.—“J. R.” could not 
possibly have two better tests for his 2in. tele- 
scope than y Leonis and Cassini’s division in 
Saturn’s Ring, and the fact that he has divided 
the one and seen the other, speaks volumes both 
for his eye and his instrument. It is, however, 
surprising that a telescope equal to the above 

rformances will not show the companion to 

olaris, which has been seen with telescopes from 
lin. upwards. “J. R.” must surely have looked 
for it under unfavourable circumstances. Let him 
try again, remembering that Webb says, 80 ona 
Ain. will show it if the eye and telescope are good.” 
The companion to Rigel is a pretty fair test for his 
instrument, but that to Vega is much beyond his 
reach. In conclusion, it may assist J. R.” to 
kuow that the least theoretical distance at which two 
stars are separable by a telescope of his size is 
2°28", and the magnitude of the smallest star fairl 
visible with such an aperture is 10:7 (Argelainder’s 
scale). These numbers, however, are almost in- 
variably respectively in defect and in excess of the 
practical ones.—A YOUNG ASTRONOMER. 


[49324.]—Joshua and the Sun and Moon.— 
Tho narrative is obviously a fictitious legend iuter- 
polated in the older books, probably first as a kind 
of note, and transferred to the text. There are 
lots of such interpolations. There is an evidence, 
which I have found for myself, that it is a mere 
legend. Tho writer of the Epistle to the Hebrews, 
now generally believed to have been Apollos, gives 
in chapter xi. a list of many thiugs, some of no 
great import, accomplished by faith.’ He says 
no word about this asserted wonder of Joshua’s. 
I think we may conclude that he knew it was not 
true; for he and most of us would agree with the 
remark in the account, There was no day like 
that before or after it that the Lord hearkeuad to 
the voice of a man.” At all events, these words 
prove that the account itself was written ages after 
the alleged occurrence.—SIGMA. 


[49327.]—Convulsions in Cats.—“ G. B..“ if 
a merciful man and really fond of animals, will in 
this ease procure an ounce of chloroform, and putting 
it on some cotton-wool at the bottom of a tumbler 
(half of it at first), hold it over the cat's nose when 
it has the next fit till a painless death supervenes,— 
F. R. C. S. 

(49328. —Blowpipe Apparatus. —I think the 
„Water“ blowpipe would suit “Fidelis.” A Bis 
a box of zinc or tin. C D isa watertight partition 
going across the middle of the box, and reaching to 
within half an inch of the bottom. The part C E 
is covered over with a watertight cover. A small 
tube goes through this (quarter-inch composition 
will do), reaching nearly to tho bottom. At any 
part on or near tho top a tap E is soldered in. Tho 
tube should be soverod with a valve of oiled silk at 
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air allowed to escape. A piece of indiarubber tube 
should be fitted on the projecting part of the tube. 
This should be blown through; the air bubbles up 
into the chamber D E forcing the water into the 
other chamber, A D, under the partition. The 
pressure of the water in A D upon the air in D E 
will force the air in a continuous stream through E. 
The box should have a wooden case, or the sides will 
bulge.—J aKAYEFF. 


(49335.]—Bi-Oxide of Barium.—Binoxide of 
barium, or BaQ,, is produced by passing air over 
Baryta, or BaO, heated in a tube. e BaO 
absorbs the oxygen of the air, and so becomes con- 
verted into BaO,.—TERRAS. 


[49340.] — Jupiter. — The t red t on 
Junie was central on Jan. 16 at about 4h. 27m. 
and lth. 23m. Therefore, the object seen by him 
at about 10 p.m. on that date could not possibl 
have been the red spot. I believe that this spot is 
now 80 faint that it is beyond the reach of his 3 in. 
refractor. He may, however, ascertain this defi- 
nitely for himself by carefully examining Jupiter 
at some of the following times, when the great red 
por will be crossing the central meridian of the 
planet :— 


h. h. 

Feb. 4... 109 Feb. 112. q: 76 
99 5 % % „% „„ 6 060 6'8 99 13 @eeesneseese 13°3 
99 6 eevee nves ene 12˙5 99 14 6 0 0 „ 06 „ 20 9˙2 
9 7 69552 2 2 „44 8:4 19 15 eeceveccoce 5:1 
99 8 S@eseseee nee 14:2 93 16 LEE EEE EE EE] 10:8 
39 9 % % 0 10:1 97 17 6 6 e 0„ 6°7 
99 10 2 E „% E 6 „6 „ 5:9 77 18 e %% „„ „„ 12°5 
93 11 (A S SE EE E E E E 11:7 97 19 eee 8˙3 


The last time I saw the spot was on Jan. 23, when 

it was estimated central at IIh. Im. It was very 

faint then. The equatorcal] white spot was noted 

central at 12h. 33m. the same night. The latter 

was very brilliant, and is now a much easier object 

ea a red spot.— W. F. Dennixea, Bristol, 
an. 26. 


49343.]—Crystoleum Pictures.— “ Photo” 

ill find a process apparently identical with the 
*“ crystoleum ” process described fully on p. 141 of 
this year's Year-book of Photography. — Cal. 
CULUS. 


[19344.|—Violin Queries.—The strings, both 
of the violin and violoncello, are tuned to perfect 
fifths. The erp eer harmouium, and organ will 
not admit of all the fifths in the scale being tuned 
perfect; but the degree of imperfection in the 
various intervals is so slight, that it does not ob- 
jectionably interfere with the notes of the open 
strings on the violin. Some of the fifths on the 
pianoforte may be tuned perfect if preferred; but it 
is better to divide the deficiency from perfection 
among the various intervals of the scale. In the 
unequal method of tuning, the intervals of certain 
keys are tuned perfect, thus throwing greater im- 
perfection among the remote keys; put this bad 
method of tuning is almost abandoned at the present 
time. When tuning the violin to chord with the 
pianoforte, it is only n to tune the A strin 
to the middle A on the pianoforte. Then, if tained 
in ect fifths, and the piano is in good tune as 
well, all will go well. I do not quite understand 
the second part of this query. iddle C, or C on 
the first ledger-line above the bass clef, is the same 
on the violin as on any other instrument. To sup- 
pose that any note can be its octave below as well 
as its own note at the same time, is ridiculously 
absurd.—G. FRYER. 


[49345.]—Hoist.— You ask for dimensions and 
probable cost of a hoist to lift 5cwt., but give no 
poe of the building, class of goods to be 

oisted, driving power, &c., &c., all of which must 
be known before any satisfactory reply can be given. 
I shall be pleased to be of any assistance to you if 
you will fully state your requirements.— R 
OMNIA VINCIT. 


[49348.] — G.E. Engines. — No. 56, tank 
4ft. 1Uin., coupled wheels, 164in. by 22in. cylinders ; 
No. 72, tank öft. 3in., coupled wheels, 17in. by 
24in. cylinders; No. 189, tank, 5ft. 6in., coupled 
wheels, 17in. by 24in. cylinders; No. 229, small 
saddle tank; Nos. 384, 400, 6ft., coupled wheels, 
ljin. by 24in. cylinders; No. 406, 6ft., coupled 


[49349.] — Clock. — As the escape-wheels of 
American clocks vary slightly in size and number 
of teeth, I cannot determine the exact number of 
teeth the pallets of your clock covered originally. 
It is a matter of little importance whether the new 
poa cover one more or less. The general num- 

rs are 7 to 10, I think. As there is a right and a 
wrong way to 15 the pallets on, just see the effect 
either way. e vertical pallet should be to the 
right and the oblique one to the left of you when 
placed on the pin, presuming that the pallets rock 
in a horizon sition below the escape-wheel. 
If placed vertically, the oblique pallet would be the 
lowest. In gauging for correctness of 8 when 
the point of a tooth ig exactly on the edge of the 
oblique pallet face, the vertical pallet should be 
exactly central between twe teeth a given number 
away, when held in a line with the wheel’s cir- 
cumference. This being correct, the drop alone 
has to be seen to. Should there be too much on one 
pallet (both should have the same amount of drop), 
shift the stud which carries the pallet-pin just a 
shade either up or down, to or away, from the 
escape-wheel. Replace pallets and try again. It 
may need moviug one way or another, according to 
circumstances. The stud is very securcly riveted, 
but will readily move when held ne with a stout 
pair of pliers. If the span of the pallets is incor- 
rect, another pair must be got. Don’t attempt 
closing or opening by force, as, being very hard, 
they would br immediately. If they need a 
little cutting down, don’t soften them for filing, 
but set them square to a fine grindstone and remove 
what is necessary, making smooth afterwards with 
Arkansas stone and oil. Be careful to leave no burr 
on the acting faces. The oblique pallet should be 
undercut, and the vertical feather-edged. This 
allows clearance in escaping.— ALFOJOE. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and tf still 
unanswered are repeated four weeks afterwards, Me trust 
our readers will look over the list and send what information 
they can for the bencfit of their sellow contributors, 


Since our last, C. M. R.“ has replied to 48610. 


43655. Model Locomotive Coupling-r. ds, p. 281. 

48656. Model Axle-boxes, 281. 

48663. Printing on Bone, 282. 

48664. The Laws of Moving Bodies, 282. 

45666. Jams and Pickles, 282. 

48669. Methyl and Ethyl Cacodyl, 282. 

48673. French Locomotives, 282. 

48677. Sharpening Gimlets, 282. 

48630. Horizontal Slot Drilling Machine, 282. 

44096. Baddles, 282. 

48702. Model Loom, 288. 

48707. Glass Colouring, 283. 

48708. Wood Turning and Bubbin Making, 288. 

48714. Hydraulics, 283. 

48717. Screw Prosses, 283. 

49045. Rig for Small Boat, 2 367. 

48919. Steam and Exhaust Ports of Compound Engines, 
367. 

48951. Drawing, 367. 

48957. To Mr. G. Tolman, 367. 

45958. Polygons, 367. 

48959. Weighted Governors, 867. 

48962. Bafety-Valve Graduation, 307. 

45965. Water-Wheel Grease, 367. 

48067, Price for Weaving Cloth, 367. 

48071, Organ Specification, 368. 

48975, Organ, 368. 

48976. To Clean off Lacquered Gum, 368, 

48078. Organs, 368. 

48282, Gower-Bel! Telephone, 308. 

45986, Microscope, 368. 

45994. Screw Cutting, 308. 

49000, Firewood Cutting, 368. 

49003, Steam Blast Cupola, 368. 

49004, Comets a and b, 368. 

49007. 


Heating by Steam, 368. 
49008. Beer, 368. 


THE relative longevity in various occupations has 
not yet been made out from the census returns of 
1881. In 1851 it appears that out of every thousand 
persons between the ages of twenty-five and fifty- 
tive, forty died on an average. Classified according 
to the most favourable mortality, and increasing 
downward, the returns gave the following tables :— 
Below the average (1) merchants; (2) weavers ; 
(3) cobblers ; (4) carpenters ; (5) blacksmiths ; (6) 

urers. Above the average: (7) miners; 9 
tailors; (9) bakers; (10) butchers; (11) liquor 
dealers. 

Messrs. TWENEY and Co., of Swansea, have 
issued a medallion portrait of Mr. W. E. Gladstone, 
Mr. H. Gladstone, and Mr. W. H. Gladstone, in 
commemoration of the flrst- named gentleman's 
Parliamentary jubilee. It is well executed, very 
cheap, and will please all admirers of the Prime 
Minister and his sons. 


[49854.!1—Medical—Galvanism.—I shall be glad 
of any advice from Dr. Edmunds, or anyone able to speak 
from experiance on this subject. I have a daughter, age 
13, ho has alway been afflicted with slight twitchings 
and trembling her hands and head. Two or three 

a doctor said he thought it was a form of St. 
Vitus ce. and advised Parish’s food, bathing, and 
outdoor exercise, and that ahe would probably grow out 
of it. He also said it might be caused by worms. No 
benefit has resulted, and there is no sign of her symptoms 
lessening. She cannot write without pressing her hand 


on the paper, causing a slow cramped hand. Can 
only sew by holding her hands against her chest 
to steady them. she cannot, in short, do anything 
that requires a steady hand. Her wrists and are 


weak, and she lacks the ordinary strength and control of 
all her muscles. Her walk is awkward, and her speech 
somewhat indistinct, To me these symptoms are pain- 
fully apparent; but te a casual observer she appears 
simply awkward and restless. Her cereral health is geod, 
and she is of quite ordinary intelligence. She has never 
had any illness, except an occasional feverish cold, and 
then the trembling increases, and she can scarcely stand. 
I am at a lose to know what to do with her, or how she is 
to earn a living. Would galvanism be likely to do her 
good, and if so, what is the proper apparatus, and how 
should 3 be applied! Ishall be grateful for any advice. 
—A. 8. B. 


(49355.)—To F. R. A. S.“ Tour polite reply to my 
inquiry does not clear up the apparent discrepancy to my 
mind about the perihelion. Finlay first observed the 
comet on the 7th &cptember, and again on the Sth and 
9th, as I understood. close to the sun; you say it wasrome 
degrees distant, which I think must have been, as its 

erihelion distance was 78,500. I calculate it would pass 
balf round the sun (180°) m N as it was close up to 
the sun on the 17th, it would be some degrees distant 
nine days previously. I am perfectly aware that when 
the sun was in opposition to the comet, the earth must be 
in a straight line between them; but then (6 January) as 
the comet was, I presume, far beyond the orbit of Mars 
and moving away from the sun, its motion would be in 
the direction of its aphclion. I did hot mean it waa 
moving exactly in a line with the aphelion—that would be 
absurd. As the earth’s longitude was on the 6th inst. 
106°, that must be tbe longitude of the comet. The 
ordinate to the axis of its orbit at the distance I assume 
would subtend an angle from the sun of only a few de- 
grees from the aphelion, its perihelion would, of ccurse, 
be 180° distant, or in longitude about 290° not 55°. Iam, 
therefore, under the impression there must be some mis- 
take in the elements given. Mr. Penrose says the early 
observations are totally discordant with recent observa- 
tions. The comet’s period was first stated to be only a 
few months, it is now stated to be some three or four 
thousand years.— C. A. B. 


149356. — Legal. Some time back, say 5 or 6 years, 
new roads have been found in this town (that is in the 
rough) and built upon—the corporation has laid down 
their water main and sewage main, and the gas company 
their main; of course, the roads by building materials 
being used has made it very rough and muddy, and 
during all this time, all rates has been paid by the 
residents in these new roads. The corporation has now 
about to kerb and make the road properly, and gravel it 
and channel it for rain water, are given or about to give 
notice tothe owners, or supposed owners, that they will 
have to pay the corporation the entire outlay of the road. 
I ought to state, last year, they (the corporation) has had 
an Act of Parliament passed, and on the stren of this, 
they intend to enforce the pima Can they make 
the owners pay the outlay !— Pour Owner, 


(49357.]—Ventilation of Room. Every ordinary 
flame burns completely about 20 cubic feet of air pa 
4 , anà hence renders at least 100 cubic feet unit for 
breathing. I wish to convey away this burnt air by muit- 
able pipes from the rooms I usually eccupy. Some years 
ago P thought of adopting ventilating globes, at that 
time extensively advertised as a patent, but the price was 
prohibitive. I, then, prop to use an arrangement of 
sheet-iron pipes, which any blacksmith could construct; 
but my family objected that the thing would beintolerably 
ugly. What is wanted is something to work well, without a 
back draught ; to be neat, and also cheap. It should not 
cost much more than a set of ncatly-made stove pipes. If 
any of your correspondents can throw out some practical 
hints on the subject, he will do much to improve the œn- 
ditions of health of your interrogator and many others 
who, in these long winter evening have to breathe con- 
taminated air in rooms absolutely without ventilauon.— 
P1-SQUARED. 


49358. Locomotive Boiler.—To Mr. T. CLARKE 
—The size of boiler I wish to have brazed together is 
1&in. long, 54in. diam., made out of thick copper, to burn 
coal, Please say how the end of tubes in the inside of 
firebox end is brazed, there not being room enough toget 
the hand in. I shall be greatly obliged for a few hints 
for this kind of model boiler making. Also say if the in- 
side of firebox should be flat on top or arched.— W. R. 


[49359.]—Bassoon.—Will any rienced bassoun 
player kindly inform me whether the ditticulty in making 
the upper notes has anything to do with the quality or 
nature of the reed, or is it bad manugement of the player’a 
lips?! These notes seem to come out more casily when 
the recd is comparatively dry ; but utter practising for a 
time they are only obtained by great pressure, and often 
will not come at all. Is this the player's or the reed’s 
fault? Ought the reed to be further into or out of the 
mouth than usual for lower aud middle notes, or ought 
it to be in the same position for the whole compass of the 
instrument! Ought new reeds to be rubbed down before 
use, or are they ready as sold! If rubbed down, what 
pert 5 y should be operated upon! Some reedds are 

road, and some narrow; some long and some short 
which are best 1 I also notice some have the corners cut 
off. What ix the object of this? In what manner cous 
TA size of the amall hole in the crook affect the tone! 
TUDENT, 


49360.]— Portable Tubes.—Can any of our readers 
oblige one in a tix with a few hints on taking out old 
tubes of portable engine and replacing same with new 
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tubes? What is the best method of securing tubes, both 
firebox and smoke-box end? I bave hud new tubes put 
in, but they do not hold, and appear split amoke- 
end. Dugson’s tube-expander was used ; both ends and 
steel rings turned and fitted tightly, and driven in fire- 
box end.—Tunx. 


f49361.)—Heating Boiler by Gas.-—I should be 
glad if any of your numerous readers could inform me 
whether it is practicable to use instead of coal for 
heating steam boilers, and what is the approximate con- 
pha, eee of gas for 12 hours, say for a 40 gallon boiler ! 
A Novice. 


49362.|—Converting Flute into Flageolet.— 
I have an excellent eight-keyed concert flute, and am 
anxious o know whether it oan be converted into a 


[49863.)-Cement to Resist Moisture.—Will 
some correspondent oblige by telling me of a glue or 
cement to resist moisture, such as coachbuilders use to 
fasten cloth on the frames of carrisge windows 1—It is 
for this purpose I require it.—H. F. L. 


(49361.]—Bamboo.—I have made a canterbury and 
some more useful little things with bamboo cane. How 
could I give it the rich brown or bright yellow colour 
that Japanese goods have 1— W. J. F. 


149365.]J— Blowing- up Vessel.—Could aay of your 
correspondents kindly give me the best methodof blowing 
up, or rather blowing to pieces the sides and bottom 
of an old vessel lying in 8ft. water at low tide, and 
noarly flowed over at high water? If dynamite is recom- 
mended, where can it be procured, and what is the 
method of using ’—R. L. C. 


49386. Hydraulic Ram.—In the construction of 
a hydraulic press, how is the cylinder for the ram made ? 
Is it in two halves or in one? If in one, how is the 
leather packing put in between the piston and inside of 
cylinder Is the leather specially prepared for the p f 
and how is it the piston does not tear it up in the wor 
when they are so close jammed together !—A. B. C. 


[49367.)—Defective Rupture Trusses.—I have 
for some time been suffering from hernia, and can onl 
find relief by wearing a spring truss. I have tried a 
kinds of so-called strap-trusses, but find them useless. 
The defect in the spring truss I have had made or pur- 
chased is, that after using for a few weeks the spring 
gets eo corroded with rust, in consequence of my per- 
aspiring so freely, that they so weaken as to be daelen or 
break. Can Dr. Edmunds inform me of any truss 
without that defect !—A Poor Tauss WEARER. 


19968.] — Solvents for Dried Leaves of Plants. 
—Will any of our chemical correspondents oblige by 
naming one or more thorough solvents for these that 
shall be innocuous to animal life, and not too expensive ? 
Mac. 


1493889. —Fireprooflng.— Wanted a very cheap 
material for general . Is phosphate of ammonia 
applicable tu anything but wood. say for mixing with 
mortar, &c., and where and how is it sold _—Mac. 


, (49870.]—Making Tuning-Fork. Full instruc- 
tions on this subject will oblige—viz. : choice of steel 
mode of working and tempering, equalising of elasticity of 
prongs, tuning, &c. !—Mac. 


4937 1. Telescope and Mioroscope.— Have 
these instruments ever been used in conjunction for ob- 
serving the surface of the moon, say by reflection from 
e as to the microscope, or in any other such 
way '—Mac. 

(49372.)—Friendl 


FIELD.— 


11 aay Societies: To e 
rill you y answer the fo owing I belo 
to a branch of the Manchester Unity Friendly Society 
which was registered in 1866. Did the Friendly Societies 
Act of 1875 cancel the former registration, and should 
it be registered !—R. J. 


(49873. }—Reain Forecasts.—I should be much 
obliged toany correspondent who may have e ented 
wi 


ith the spectroscope for rain forecasts, he would 
publish the result.— N. Pxxnosx. 


[4%374.]—Boiler.— What number and size of boilers 
(stationary) would be required to pronunce 16,000 pounds 
weight of steam at 901b, pressure !—A. 


[49875.1-Saw Hammering.—Can any reader give 
me a hint or two on saw hammering, or tell me whether 
there is a book on the same! I don’t know whether it 
has been answered in the replies, as I gave up ome | 
them for a few years, and missed the back numbers. 
have hammered four, and three of them work very well ; 
but the fourth I can't get straight. It is a little to» 
slack in the centre, and straight one way; and when I 
put the straight edge croasways it is hollow: and when I 
get. o ater straight the first way is hollow about jin.— 


[49376.)|—Moulding Rings.—Will any of our kind 
friends give me a little informationabout moulding rings, 
and how to make the mould -A Youno Mrcuayic. 


[49877.]—What Shall We Eat and Drink P 
T. R. Allinson says: Allow me to feed a person and I 
will make him dull and stupid or clever and bright, 
always ailing or in uniform good health, and even long 
or short lived, and all by diet.” Now if T. R. Allinson 
will inform me how this is done, he will confer on me the 
greatest favour, and one for which I will be grateful 
while I tive, and, I doubt not, so will many other readers 
of the “ E. M,” as I am dull and stupid about half, and 


sine, more or less, about one third, of my time !— 


langes Ji Holler. II have a small oscillating engine, 
cylinder lin. bore, and about 2in. stroke. Will you please 
tell mo what size boiler it will uire to drive it, and 
whether one made of block tin would be strong enough 1 
JJ to Ee o the Poller Saato E es 
an en eep the constantiy su 80 
that I might leave it working fora ra ig time without 
attention, while at business. Can it done? Would 


me ball-and-socket used in some household boilers do 
. Dixex. 

{49879.}—Cylinder Cover.—I have a horizontal 
engine, and am going to take the pistun out to give it 
new rings; but] am at a loss to know how tot off 
the front cover, as it has not been off for six years (the 
back cover I have had off cleaning piston). I cannot take 
the piston out at the back—the condenser is in the way. 
Will any of our readers tell me how to as I have 
known them to have been broken in ing them off — 
Axxious To Learn, 


ee) — Watchwork.— To ‘Atrosoz” OR 
“ HAulxr.“— Will either of these gentlemen instruct 
how to rivet a pi ion intoa wheel, as I have, great 


dificulty, in getting them square? I hoig the i ion in 
a ro ers, an as near u as e, an 
thin rivet, but this is very uncertain.” Do T want more 


practice, or don’t I go right way about it !—J. 8. 


{49381.]—Watch Turns.—To “ Hamurzt.” —Can I 
purchase the centres for turns illustrated on page 412, or 
are the two 1 7 9 7 centres supplied with turns for this 
purpose t y are the s@rews in the other centres for! 


(49882.)—Tonic.—Would one of cur generous 
medical contri! utors kindly say what is the best tonic to 

ive a boy nearly three years old to create ana te! 
fiis food is plentiful and varied, but like an elder brother, 
he has lost his inclination to eat for about six months, 
necessitating one feeding him, or otherwise, coaxing or 
compelling to eat. We fear the defective nutrition will 
lend, as it did in his brother’s case at the rame age, to Bt. 
Vitus’ dance. He has, of necessity. becn much indoors, 
but lately has been three hours daily in the open air 
when weather permits, and his only medicine, tincture of 
orange 1— J. B. M. 

49383.]— Boiling Water.—I want to get a supply 
of boiling water for washing purposes at the least cost of 
fuel. Can any of our readers recommend a good plan! 
T require about 70 gallons to start with in the morning, 
and in the course of the day about 200 gallonsmore. A 
friend of mine suggests the plan I have sketched. A is 


the furnace continued in the flue B. This would be made 
of fin. wrought-iron. CC is the boiler surrounding the 
furnace and flue, and made of jin. galvanised iron. D is 
a supply cistern fed with a -tap, so as to keep the 
boiler continually full. E and Gare pipes communicat- 
ing with a second cistern on same level, from which th 
water would be drawn as required, the water circulating 
constantly between the boiler and cistern. The furnace 
A would have a door and an ent by which the 
supply of air could be . off. The coke would be 
supplied through a door in the flue at F. and the furnace 
and flue, A and B, would generally be kept full of coke. 
When the water is not wanted immediately ina i 
state, the draught is to be ahut off, by cutting off the 
supply of air from the bottom of the furnace, and the 
co 1 powa to cool ie B er the heri vaated 
to in brought up iling-poin e to 
be renewed. and if needful, an artifi ciel draught can be 
introduced from a fan, to blow up the fire ee The 
affair is required to stand on a board floor an upper 
story. I shall be very much obliged for any suggestions 
as to the construction of the apparatus, or as to prevent- 
ing any risk of fire.—T. B. C. 


(49384. }— Photo Lens.—Some time ago a co nd- 
ent, in answer to a question in the E. M., said that a 
doublet for landscape photography might be made in a 
portrait lens, by taking cut the back combination 
al er, and inserting in its place a plano-ounvex lens, 

to the front lens, each lens having its convex side 
away from the other. Can some reader say how such a 
combination would answer, whether it would be made 
rapid and give a sharper picture than by using the front 
lano-convex lens alone, and in what way such a com- 
ination would differ from a rapid symmetrical lens! 
What is the usual price to give for the front plano- 
convex (thick diameter) of a itlens? And what is 
the ire plate a combination of two such lenses 
would cover, using a jin. stop? Any information on 
this subject will be valued by—T. W. 

(49385.}—Combustion.—If I rightly comprehend 
the principles of thé various “regenerative” gas-burners, 
Pota gas and air are strongly heated before combustion. 
Is not opposed to the received axiom, that, to obtain 
the best results from , the pe ay be kept as 
cool as possible, and the flame only be made as hot as can 
be! Again, is the whiteness of flame always a test of ita 
5 Do not other causes modify this colour 1 

IO. 


(49886.]—Voss Induction Machine. Has any 
brother-reader succeeded in showing, with this apparatus, 
ony of the ordinary phenomena of a on, on, 
and the reaction of points, and if so, how? I have 
practically failed with all these, and with to 
spark i „this seems to be different from the spark of 
a frictional machine, in that I can discover no heat in it; 
it will not inflame even spirit. As to the state of the 
atmosphere, Voss's machine a to be peculiarly 
liable to the effects of moisture.—Xrro. 


(49987.]—Electro-Plating.—How can I tell when 
my silver-bath requires the addition of fresh cyanide, as 
I suppose it does from time to time, and, should the 
silver ever require strengthening, if a good pure anode be 
always used! Has ony correspondent ever succeeded in 
depositing a bright silver surface, by adding. as B. P. 
Thompson says, “a minute quantity of carbon 
di-sulphide to the solution ! I presume that the scratch- 
Do would be still necessary, to insure durability.— 

TTO. 


(49888.}—Electric Bell.—How can I reduce the 
loud noise occasioned by the vibrations of the armature 
between the magnet and contact screw ? And also how 
to adjust the hammer so as to strike the bell harder ? 
Any will oblige—Amatzurm ELECTRICIAN. 


[419300.] -Grinding Cutlery, &c.—Will some 

correspondent be kind enough to give me a few hints 

how to do this! I now send all the articles brought 

to my shop out to be done, but should like to be able to 

do them at home, and should be 8 know how 
o 


I may mention the articles I have 
to grind range from a carving- to a pocket-knife, includ- 
ing razors and scissors. —IRONMONGER. 


el Automatic Cut-off Motion.—Will F. 
alker, or any other engineering friend, say which is the 
best (for an engine of quick reversals, and a load of 50 
sore power instantly put on and as quickly touk off) — a 
throttle valve or an automatic link attached to the back 
slide cut-off valve, which would be directly controlled by 
the governor: „ I should like to know if the 
automatic cut-off motion acts well with a very changeable 
load as above? If preference is given to the throttle valve, 
please give size of bottom and top valves for a foe 
spoed sd 600ft. per minute, and 18m. diameter of cylinder. 
—J. MoBRELL. 


(49991.)—Alloy for Steam-Cocks.— Will some one 
who has the experience, please give best mixture for 
steam-cocks and valves, as 1 find the steam soon cuts 
Wa Anat hare i crecli SNo for tla parpene, the EMi 

o doubt, there or urpose, the 
of experience 1—H. Kent. i á f 


4990 2.]—Mill-Stones —Will any reader of this 
paper inform me the revolutions per minute of an ordinary 
ur-mill stones ? —TuRrBINE. 


[49393.]—Beuding Press.—I wish to make a press 
for a copper-shop, to bend pipes up to 18in. diameter. I 
have one, but it ison the old screw pees le. I want 
this one to be worked by hydraulic and by Also 
to work vertical, not having room to work horizontal. 
ay ib any of your correspondents oblige by a sketch !— 

; kk. 


[49391.)—Poor Rates, &c.—I shall be glad if Mr. 
e will state, anerer oe ae 1e person 
ente n possession of a new house a 0 . 
(which "was not even completed betore 5 he 
can be legally called upon in January , to pay six 
months’ 958 rates, &c., for the full half-year, ending 
March 1883, less three weeks between December 8th, the 
day when the rate was a y made, and Xmas, 
when the house was first occupied !—or, on the other 
hand, whether he can only be compelled to pay three 
nonme rates from XInas, 1882, to March 1833.— 

N . G. 


(49395.—To Mr. Lancaster.—I have a Siemens 
H armature, 7in. by 3in., which I want to fitup into a 
small dynamo. Will you please to tell me what size of 
wire the 1 the armature, should be 
wg with, also what the ficld-magnets should be? 
W. Fasrer. 


49896.]—Regulating Atmospheric Burners. 
ow om I so regulate an atmospheric burner that the 
flame shall be blue, and at the same time use the full 
reassure of gas, without forming soot ! The burner is to 
heats copper heating boiler, and I find the smell is un- 
bearable, 1 have a chimney ending in a funnel to catch 
the fumes. I tried it with the chimney connected, but the 
down-draught put the gas out.—PERLRXII. 


49397.]—Induction Coil.—To “Mr. LANCASTER.” 
—Ì propose constructing: a coil on Ferguson's plan, 
dimensions as follows :—Core 9in. long, yin. diame er. 
No. 22 iron wire. : Two layers of No. 16 silk- 
covered. Secon : Ab. of 96 silk-covered. The 
primary and to be insulated by an ebonite 
tube zin. thick, and the dividing disc in the secondary to 
be jin. thick. Can the above quantities be improved on f 
—and what will be the respective weights of the “ oore 
and “primary”! Any remarks dly accepted.— 
CaRBONITAS. 


[49898.]—Lantern Slide.—I shall be glad if Mr. 
Lancaster or some other gentleman will give me the infor- 
mation I need. Some ago, I saw a very pretty experi- 
ment illustrating cy of vision. A disc or discs, 
pertoraied; were on the sheet, and by some motion 
the dots o light were thrown into lines of light of most 
intricate and beautiful pattern, erg are lines and curves. 
It was a beautiful experiment, and I am anxious to re- 

uce it or something of the same kind in a lecture. 

I want to know is number of discs employed, 
positions of holes, and what motions will produce the 
various patterns! Of course, if a disc were revolved on 
its axis holes arranged in regular lines would be changed 
into concentric circles. If moved up or down, or to 
risht and left, there would be lines of light, but how 


those geometrical and convoluted patterns were 
is a mystery I fain would solve. I should be grateful for 
any experiment which could be performed with a lantern 


illustrative of the as an optical instrument.” I 
have no doubt some of our readers could suggest some 
which would be interesting and instructive, will some 
one or more oblige—AvipITY. 


[49899.]—Steam-Engine.—Is an engine 12-h.p. and 
lin. stroke equal to or superior to one with one horse- 
power and 12in. stroke? Will steam at any pressure, 
say, 200lb. to square inch, do more work in a long 
narrow pis on box, or in one of equal cubical contents, 


but of greater r, containing a piston of greater 
C with a shorter struse !— 
TON, 


[49400.]}-To Fasten Glass Together.—Will any 
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readers kindly tell me best way of making plate-glass 
bath, about 18in. square? Is there any way of fusing the 
edges of the gluss plates at the required angle without 
spoiling the plate farther than din. or so up, or must I 
have it made for me by a glass-blower? The plates I 
want to use are 18in. square and din. thick, I want to 
put 9 0 five together (water tight) so as to make a bath ? 


id 


rought out by Jaques 
Now as there arc certain rules, or 


me in the . 
may, they received the game from theinventor, who resides 
in New 
word any in thedirections as to how the pieces are to be 
moved, means that they can be moved forward, back- 
wards or forwards (right or left), onto the proper square 
allotted to ench separate piece ; if so, can the pieces of the 
enemy be taken in the backward as well as the other 
moves! (2.) What does the word laterally, referred to 
in the move of the Artillery, mean? Is it that the move 
can be made in any direction, so long as the hexagons 
run on side by side, like the squares in chess, and not 
over the corners in any way, like the second square of the 
Knight's move in chess ?—1.e. it must move in any direc- 
tion through the six hexagons that surround any hexagon 
oe on the po to any distance. ner W 
exagon being the winning point, it is of a different 
colour to the others. Can a black Artillery piece, in 
commanding that point, prevent the white general from 
winning 1— i. e., Would the general be in check if placed 
there 1 Again, cana Black Infan be in a hexagon 
adjoining the winning one, and thereby prevent the 
game being won! It must be borne in mind that no in- 
structions are given as to the power of the Infantry or 
Artillery to move into the centre hexagon; so it is desir- 
able that some definite rule should be laid down to guide 
all who may have the game by them. Has any game 
properly played ever been l ? Any suggestions 
be thankfully received by—A PERPLEXED Oxe. 


49402..—Rusty Nickel- Plated Tricycle.— 
t is the best way of removing rust from a nickel- 

ted tricycle, which has become coated with rust in a 
p house 1—Tryo. 


(49408.]—Legal.—To Mr. WETRERFIELD.—I am 
surviving executor under the will of a relative, and have 
an administration suit broughtagainst me. I takenothing 
whatever under the will, and have ut 


break me down. I want to know if you will kindly inform 
me, whether I can secure to my wife what little Prope 
Ihave (consisting of personal and unrecovere ebts) 
by deed of gift, or otherwise, so that she may have it in 
case of 5 arising to me !—Exor. 


[49404.)—Barley-Sugar.—Would some practical 
person oblige me with a recipe for the above; I require 
it for feeding bees ? I have tried to make it myself, but it 
alwaysgranulates or crystalliseson cooling. I used the best 
loaf-sugar, adding a little vinegar. Cream of tartar has 
been recommendcd—would it be of any use! Also, would 
it injure the bees? I suffer the same difficulty when 
feeding with syrup composed of sugarand water; it will 
sometime kecp a few days, and then crystallise.—F, 
Searcy, Epsom. 


149105. — Thickness of Cylinder.—What should 
be the thickness of a wrought-iron cylinder to safely 
withstand an internal pressure of 500lb. to square inch, 
cylinder, 8ft. by Ift. ! Also thickness to withstand 
pressure of 750lb. and 1,0001b. ?—G. Satu. 


[49106.]— Velocity of Wind.—Is it possible to 
calculate the velocity of the wind by observing the smoke 
issuing from a chimney? From what Mr. Charles A. 
Stevenson says in Nature, it appears this can be done; 
but no explanation of the method is given.—Vis Viva. 


{19407 ]— Tension of Pianoforte Strings— 
Iron-Frame and Wooden- Frame Pianos. —I 
should like some correspondents to explain the follow- 
ing :—The tension on tbe strings of a piano with an iron 
frame is much greater than on a piano with a wooden 
frame, This theory will be readily admitted to be prac- 
tically correct. Now, as the tension on the strings of an 
iron-tramed piano is greater than that of one with a 
wooden frame, is it to te supposed that the wires can be 
drawn tighter in the former case before the strings will 
bruak? In a woodes-frame piano, how is it that it will 
not resist the sume tension as that of one with an iron 
fraine? The iron frame ia undoubtedly of great support 
to the tension of the strings; but, in either case, the 
strings will only bear a certain strain before they will 
break. The question is, In what part of the wooden 
frame is the defciency ’—G. Fryer, Swansea. 


(49108. ]—Cylinders.—I have two cylinders 1in. bore 
for 3in. stroke. What amount of hP: would they give 
with 101b. of pressure, and what would the size of a Single 
cylinder be to pruduce same amount !—TeELruRaruisr, 


[494°9.}—Froude on Resistance of Fluids.— 
To Sturwricur.’’—Can you tell me any way in which I 
may find out the amount of h.p. that would be required 
to driveany body submerged at such adepth asto produce no 
surface disturbance, at, say, five miles per hour, and if by 
multiplying the h.p. would the speed be increased at 
same rate Alzo please say what the per-centage of loss 
of speed would be by going to greater Menthe or rising to 
the surface! Your kind asistance will much oblige— 
BWINDONIA. 


{49410.])—Eyepiece for Gregorian Refiector.— 
I have an cyepicce trom which two of the lenses are lost, 
leaving only onc—viz., a double-convex one, in the tube. 
Would any correspondent kindly advise me what lenses, 
with focus, I must provide to complete it! The tube is 
Ain. long, and 12in. dinm. ; 1 7-16in. from small eye- 
stop to crew for middle lenses (the lost ones), and 2Zin. 
from that to front one (the double-convex). The specula 
are 20in. apart in the tube.—A. J. W. 


[49411.]—Portrait Lens.—To Ma. LaxcASTER.—I 


notice an opacity in my lens, which, I suppose, arises 
from the cement that joins the planes having penneg 
If this is so, how can I take the plane apart, polish, and 
put them together again !—INTELLIGENT AMATEUR. 


| —Lump on Knee.—If any reader could 
help me in the following case, I should be very thankful 
for me i ce :—My mother, who is 63 years of age, 
noticed a little pimple about the sizo of a pea on 
her knee, just below the knee-cap. This was about 16 years 
ago. She did not feel any pain or think anything of it then; 
but about six years ago it had got 1 r, and pained her 
a little. So she went to the doctor: he said he could do 
nothing to in and finished off by saying that it would get 
larger, and the pain would become unbearable, which, I 
am sorry to say, is now the case. I cannot think myself 
but what it can bo cured, and if any reader can help me, 
Iam quite willing to pay them.—C. Daviss. 


{19413.]—Timber.— Can anyone tell a circular sawyer 
which is the best place to go abroad? I have had 15 


years’ experience in the timber line, and have had ch arge 
of sawmill for a number of yeags, and a good knowledge 
of machinery. Any information regarding the above 
will oblig OTCUMAN, 


[49114.)—To Dr. Edmunds. In consequence of an 
accident, I have for a long time been unable to take 
exercise, and although I live very plainly and take no 
suppers and no stimulant of any kind, except about half 
a glass of good old whisky about three or four times a 
weck, there is a tendency to the formation of gouty 
matter: the blood gets poisoned with it, and the con- 
sequence is that I often suffer from Arend aly Joe 
spirits, depression and despondency. Could you dly 
suggest a remedy suited to my peculiar circumstances ? 
Any suggestion you may have the goodness to make as to 
food, I will also be grateful for. I have been recom- 
mended to use lemons; but they cause acidity in the 
stomach. Perhaps you wonld kindly say what is the best 
way to use them to prevent such an affect, This would 
be useful to many.—B. THOMAS. 


„pao: Naw Ready Reckoner.—Can any one 
inform me whether any new kind of r reckoner of 
weekly wages has been brought under public notice since 
the year 1880, and if so, whether any have been patented 
or provisionally protected, or could any one inform me 
how to find out the same !—H. 


(49416.]—_Harness.— Will any of our mechanic 
readers oblige writer by giving lengths of double set of 
harness on last style —A. J. 


49417. Patent Knotting.—Can any of our 
readers tell me how to muke what is called patent knot- 
ting 1—Perrtro. 


[49418.}—Growth.—At what age does a man stop 
growing, and what is most conducive to promote the 
same !—NowneEw. 


. any of our readers explain: A 
tank 18ft.x18ft.x9ft. deep, full of sewage with two 
plunge pumps in it; at times when the pumps are going 
the sewage flows backwards and forwards? At times it 
will continue for a half-hour, at other timesa few minutes. 
Is it when the pumps are in bad order or in good 
order, or something got into valves 1— L. C. W. 


[49120.|—Positive Element. &c.—Will Mr. Lan- 
caster, ‘‘ Sigma, or other practical reader of the E. M.,“ 
kindly réply to the following !—(1) What is the effect of 
the zinc element of a battery, in the form of a cylinder, 
in the centre of which is placed a porous cell, and would 
this form give greater power, and be more constant than 
the ordinary arrangement of zine rod und porous cell, as 
with the Leclanché battery?! (2) What distance should 
the cylinder or rod of zinc stand from the porous cell, to 
obtain the best result! (3) Should the mixture of mane 
gunese and carbon be packed in the porous cell, loosely 
or firmly No Name. 


[49421.)—Portland Cement.—Can any one give 
information as to manufacture of this artiticial cement! 
Is it necessary that the clay employed should contain 
potash ? Are there any good works published on the 
subject in English or French? Any information will 
oblige—WaLter DEAnDEN, Trinidad, Colo. 


[49422.]|—Pleuro-Poeumonia.—Can any of your 
readers kindly furnish me with a remedy for pleuro-pncu- 
monia amongst horned cattle, or give me any informa- 
tion relative to the di its causc, cure, and preven- 
tion 1—F. A. MunlLENHBECk, Cape Colony. 


[49423.]—Ventilation.—There are two airways, the 
first Sft. square, and the other 10ft. x 4ft., and I want 
the same quantity of air to pass in each airway. Tho 
water-gauge stands at 2in. in the first airway, What 
will it indicate in the second case ?—Nos VALEO. 


(49424.)—Broken American Watch.—I have one 
of the cheap American watches which are now being sold 
and in winding it up one night the main spring slipped 
off the little pinhead-like which holds it on the spindle. 
Can you tell me how to fasten it on aguin ? Must I bend 
the end of spring more over, or drill out pin and put new 
one in ? Will you also please say how I am to take works 
out of case to put on long hand, which has flown off I—as 
the glass front will not open.—Ama1EUB WATCHMAKER, 


[49125.—Battery for Electric Tight. Me. 
Heny E. Hawkins or other reader of the E. M.“ will 
greatly oblige by the following information respecting 
the * New Form of Cheap Battery” described in the 
“E.M.” of April 22, 1482 :—(1) What size porous cell 
should be used? (2) Proportions of iron borings and 
manganese, and should the latter be the powdered or 
**necdle ’? 2 (3) Size Swan lamp referred to in parti- 
culars given — No Name. 


[49426.]—-Wimshurst’s Influence Machine.— 
To Mr. Lancaster.—A friend of mine is making one of 
these machines, as described in No. 929, and would be 
glad to have a little further information, if you will 
kindly oblige. How to obtain the exact size for the brass 
sectors ? Will marine glue do to fasten them on, and 
what is the best transparent varnish to coat the plates, 
before putting on the brass sectors? What thickness 
should the brass rods carrying the brushes be, and of 
what and how are the brushes made ? Working in metal 
is no difficulty to him, and he has plenty of material and 
means at hand, and wants everything done well. If this 
machine answers so well, would one be likely to be success- 


ful if made after the same model as Wimhurst’s 
Machine,” described on p. 153, No. 917, with twelve pair 
of dises, each provided similar to the one described in 
No. 929. How are the discs fastened to the wooden boss 
they revolve with, and what size is the hole in dise—Sin. f 
—URrasiust, 

[49427.]—Legal.—Will Mr. Wetherficld kindlyadviee 
in following case !—Three rs ago I took ata yearly 
rental, and 99 years lease, half of a field, being a bank- 
side, to work out the clay. 1 worked at the foot of 
the hill first, the bank is sliding down, and in ger of 
breaking the land above, beyond my boundary railings. 
I have offered either to rent, pay royalty, or come to an 
other reasonable agreement about it; but my landlo 
will do nothing. When his part of field breaks and 
moves downwards, what kind of damages can he claim 
from me {—CLay-WorkER. 


(49128. ]—To Dr. Edmunds.— What is the best ap- 
plication for Psoriasis in? I do not handle cold 
metal, and cannot account for the attack, my skin bei 
usually very soft. Should I take acids or alkalies? Age 
80.—DRaAreER. 

(494:9. — Archimedean Screw-Pump.—I saw a 
few days back a model Archimedean screw-pump, the 
screw being placed at an incline of one in three. It 
seemed to throw a considerable quantity of water with 
the expenditure of very little power. Can you tell me if 
such pumps are in use, if they answer well, can be 
counted on as certain to work day and night overa con- 
siderable period without much repair or attention? Are 
they suitable to throw a considcrable quantity of water 
up a rise of 5 or 6ft., and at about what force are they 
most efficient ONE Wao VaLues Your ADVICE. 


149430.]— Water Engine.—Will some one be kind 
enough to tell me whether a steam- cylinder could be 
made to work by the pressure of a good head of water, 
which is available? In what manner should the piston 
be packed! Any details (if the above is feasible) would 
be thankfully received. Would an oscillating and slide- 
valve cylinder do equally !—A. Sixs. 


49131. High-Pressure Heating Apparatus. 
I have got one of the above-named ap tus fitted up 
in an establishment of mine. I got printed rules alo 
with the same how to work it. One sentence says: 
kept regular at work, it must be refilled with water at 
van a eios a weck. Where does the water go to — 

149432.) — American Olocks.—How can I regulate 
American lever clock !—it is gaining one hour daily. If I 
draw or slacken hnir-spring through the stud, it p the 
pin on balance-wheel out of reach of the fork that works 
the lever ?—H. Fry. 

49483. —- American Clock.—I put new to 
American 30-hour co clock, but cannot te with 
the same pendulum. Although Ihave put longer pendulum 
rod, it gains over two hours a day; now the pendulum 
nearly touches the bottom of the case, I took olà pallet 
for size of new one—how can it be altered !—H. Fry. 


(49431.])-To Mr. Wetherfield.—A man is æn- 
tenced tofive years’ imprisonment. After having served one 
year, his father dies, leaving in his will £10 for his son, who 
is still in prison. Now he wants his wife to get the money 
left him for her personal benefit. Can she get it with his 
permission before the dead year is up? If so, which is the 
proper way to obtain it? Or will she have to wait until 
the dead year is up; if so, which is the proper way to 
obtain it then ? Also, which is the best way to get to 
have a look at the will, and the cost, and the right time 
and place to go to -A FITTER. 


49135. Angle of Boring Collars.—I should be 
glad to know the best angle for conical holes in boring 
collar. I propose making one for my lathe in the form 
of a simple standard with a large conical hole, into which 
fit a nest of conical rings. This form will, I think, be 
easier to fit ups and steudier in use than that with a 
rotating disc; but I should be glad to know if there are 
any objections toit [—Faser, 


149436. — Sizes of Nuts.—Will any of ours oblige 
with a table of the standard sizes of nuts 7—Faser. 


(49437.|-To F. R. A. S. or Some Other 
Authority in Telescope Matters.—I would be 
very much obliged for information on the following 

oint :—Is a table such as that calenlated by Dawes from 
us 4'56, aperture formula, and which is given in Mr. G. 
F. Chambers’ * Descriptive Astronomy,” a sufficient 
guide as to the probability of gond o.g. of a given uperture 
dividing a given double star? What I mean is thie, Ma 
I confidently expect that, if my glass be a good one, an 
the distance of the components within its range, acccord- 
ing to the table, I will split it; or do other circumstances 
come iu to modify the result? Suppose a telescope split 
theorctically to 1°05‘, could I feel sure of sceing a star 
measured at that 7—Cerueva. 


(49438. 1—-L. & S. W. R. Engines.—Can “ Clyde,” 
or any other render, give me the following particulars !— 
Weight und coal und water capacity of 100, 190, 375, 140, 
and 355 classes? Also weight and principal dimensions 
of 394 and 412 classes? Also names nnd particulars of 
the following engines :—388, 45, 47, 55, 82. 90, 93, 106, 125 
129, 147, 150, 155, 156, 159, 167, 170, 174, 228, 216, 248, and 
numbers of 594 and 355 elnsses.— S. W. R. Loco. 


HN ] —- Ancient Astronomy. — Where could I 
get full information concerning the t Zodire at Dendenth,” 
and the Babylonian “ Zodiacs,” of which one is pictured 
by Prof Rawlinsun f—Srica, 

(49440.]—Cod-Liver Oil.—I am very delicate, and 
derive much benefit from cod-liver vil. J] have, however, 
a difficulty, frequently, in taking it. This comes in part 
from its sincl, but mostly from its viliness, Can any 
reader suggest a ready means of overcoming this dittculty? 
I have often taken a little sugar along with it. Would 
any harm result if this practice were made constant, and 
the quantity of sugar rather large? What I want is 
some means of rendering this ou less disagreeable to 
take, and I have no doubt many other readcrs would 
like the same information, —HELICOTE., 


[49441.] — My. _Lancaster’s Lecture at 
Birmingham on Electricity.—To Mu. IAN YA Ru. 
—You say that the electro-magnet was invented by 

go in 1820. “S8abine’s Telegraphy says it was 
discovered by Sturgeon, of London, m 1825; which 
ig correct — R. HANNEN. 
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ANSWERS TO CORRESPONDENTS. 


——oe—— 


„% AN communications should be addressed to the EDITOR 
of the ENGLISH MECHANIC, 31, TZavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1, Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper, 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replics, 4. Letters or queries asking for ad- 

sses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
intormation is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers, 

% Attention Is eepecially drawn to hint No. 4. The 

devoted to letters, queries, and replies is meant for 
the general guod, and it is not fair to occupy it with ques- 
tions such as are indicated ubove, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our rcaders will avail themselves of it. 


BACK NUMBERS. 


We receive so many queries asking for directions how to 
mike many instruinents and appliances which have 
been fully described in back volumes that we have com- 
piled a list, which we shall insert in this column at inter- 
vals, of those most frequently sent, and as the numbers 
wre still in stock, new subscribers should consult the list 
before sending their questions. 


Batteries: Nos. 715, 718, 721, 724, 728, 731, 734, 741. 
Bellows camera: Nos. 475, 480, 894, 897. 
Bookbinding : Nos, 613, 627, 770. 

Cements : Nos. 377, 729. 

Coils, induction: Nos. 613, 620, 636, 640, 779, 797, 832, 885. 
Coils, medical: Nos. 814, 898. 

Copying processes : Nos. 750, 753, 761, 762. 

Electric bells: Nos. 545, 558, 797. 

Electric machines : Nos. 368, 880, 628, 759, 840, 816. 
Electro-magnets: Nos. 750, 772, 783, 864, 872. 
Electro-plating : No. 833. 

Lacquers : Nos. 429, 475, 622, 866. 
Mavrneto-clectric machine: Nos. 376, 589, 783, $26. 
Nickel-plating: No. N, 811. 

Silver- lating è Nos. 830, 868, 869, 870, 871. 874. 
Varnishes : 321, 478, 619, 675, 691, 723, 775. 


The following are the initials, &c., of lettcrs to hand u 
to Wednesday evening, Jan. 31, and unacknowl 
elsewhere :— ` 


G. TowxRkND.— B. Baugh.—W. F. Stanley.—A. F. Fuller. 
J. Calvert.—W. H. Nelis.— W. H. Sellens.— E. P. 
Alexander. — F. C. Farrow. — D. Simms.—F. W. D.— 
W. H. Stephens. — Timber Merchant. — Ap ntice 
Watch Jobber.—High Speed.—Ego Alpha.— Mechani- 
can.—C. E. A.—Rera.—Torment.—G. (i. Blackwell.— 
Sic est Vita.—A New Reader.—Young Engine Tenter. 
—M. M. 8.—London.—W. Howos.—Cabinet Maker's 
Apprentice.—G. VV H. 
Ince.— Molo. — 8. 8.— G. T. B. — Tine Will Show. — 
L'Epicier.—J. H. -T. K. - Want ing Steam.—J,. Joby. 
—Cefer.— II. E. — Galbus. - Gut Bow. — Gas Engineer. 
J. C. C. — G. C. P.— L. L. L.— S. M. B. G.—Prismatique. 
W. J. Grey. 


TPRnWAxN0O. 0 method is illustrated in nearly all text- 
books of chemistry aud clectricity. Put a few drops of 
acid in the water; join the carbon of one cell to the 
zine of the other; then take the wire from the carbon of 
the latter to the platinum electrode in one of the tubes 
ot water, and the wire from the zinc of the other cell to 
the electrode in the other tube. Any handy size of wire 
will do.)—W. 8. (See p. 520, No. 749, for a blucking 
varnish. 2. For utilising old tins and tinplate cuttings, 
there are several processes; some patented. See 

p. 459, 602, last volume; p. 27, No. 88, and the in- 
fives generally. 8. First rub over with cinder-dust and 
water, then polish with bath-brick or whiting and a 
leather.)—H. Frevp. (The question has been answered. 
The remedy is to give any of the well-known pune 
and to wash out the lower bowel, after they have acted, 
with an cnema of salt water.)—J. E. A. (Rather too 
simple. Much more complete arrangements illustrated 
and described in back volumes.) — GLASCOW. (Any of 
the electric lighting companies would be glad to give an 
estimate, and you can tind advice in back numbers. 
You do not say whether it is a workshop or what, nor 
yet the price of gas.)—Avo.irscens. (You want a 
practical acquaintance with chemistry and dyeing, and 
you can only get that under some analytical chemist. 
2. No, they don’t pickle their hands in it.) TunRL.ER. 
(Rather old. Not much doubt it is caused by thinking 
what it ought to do. Try it by suspending from a fix 
support.)—A. B. C. Sa M. Jonks. (See list of 
Back Numbers above.)—Hovsexerrer, (By adding a 
little white wax to the starch and using a polishing 
iron.) — E. II. Fry. (It isa matter for experiment; but 
apparently the mercury would run down until the pres- 
sure agninst it became equal to its weight.) —Movr- 
CATCHER, (Try the recipe on p. 191, No. 810. The 
chalk should be in powder. Why tan them? You can 
do that by wiping them over with strong decoction of 
ovk-bark, thoroughly wetting und allowing to dry. 
Apply, say, six times, drying between cach.)}—E. H. H. 

. (dee pp. 112, 142, this volume. The climate is mild, and 
clothes are dear.)—G. W. (Carbolic acid is distilled 
irm con oil. Creosote is manufactured from wood- 
tar. Cornmercial carbolic acid is mixed with water for 
disinfecting purposes.) — Bricea-Brac.  (Logozriph is 
a Sort Of riddle in which the original word (whole) is to 
be discovercd by guesses at other combinations of letters 
included init. Thus, plate“ includes late, tale, pate, 
peat, Ke. Literally, it means “ word-riddle.“)— 
H. O. N. (What is the apparatus you mention! There 
are several recipes in back volumes; but if you want 


fine ink, why not use Indian ink rather thick ? Ordinary 
e ink with more gum added might do.)—T. D. (The 
lime-water of the Phanuacopwia is made by taking 
half a pound of lime, slaking it by eprinkling with a 
portion of twelve pints of water, and then adding the 
remainder. Shake well together several times. Cover 
the vessel and set aside for three hours. When any is 
required for use, draw off from the clear portion, and 
add equal bulk of cold water, shaking as before.)— 
AVIDITY. 185 do not think it would do. Why not 
place the cells one above the other and let the solution 
run over on to the next lowest, and so on, 
siphons. )—Covrier. 


Some use 
(You do not say whether enamel 
aint or a vitreous enamel is meant. What is it used 
or?)—PLovauman. (lf you cannot look through back 
volumes, you should send for one of the catalogues of 
those who make them.) — Ton. (Two illustrations of 
accordion stand in No. for August 26, 1870. Can be 
had for five halfpenny stamps.) —-W. R. May. (We 
much regret that such a use should have been made of 
our advertising columus; but it is almost impossible to 
exclude such black sheep, owing to the facility with 
which they alter their advertisements and change their 
addresses. They also anil so near the wind in the pro- 
duction of their questionable specialities as to render 
the interference of the society mentioned not infre- 
quently fruitless, and the insertion of your letter might 
subject us to an action for libel, and would do harm by 
attracting the attention of fresh and less unwilling 
dupes.)—J. Iforner. (We should be glad to receive 
the proffered papers.)—J. D. (A drawing will be 
necessary, but your patent agent will prepare that. It 
is generally cheaper in the end and safer to employ a 
respectable agent, and any of those who advertise in 
these columns may safely intrusted with your busi- 
ness. Write to cither of them for a copy of their in- 
structions to inventors, which will give you all the in- 
formation you require.)—A. M. W. (The testament is 
of no great value. We do not recognise the mark; a 
dealer in old silver might.)—J. P. (Such recipes are to 
be found in most cookéry books. See p. 600, last 
volume. To 4lb. of parsnip take 1 gal. of boiling water. 
To each gallon of liquorudd boz. of cream of tartar and 
8lb. sugar. Ferment and add 3 to 5 per cent. of brandy or 
lain spirit.)—J. H. A. ANRE plant is advertised. 

he process is described in every cyclopredia.)—S. 
Moss. (Most likely it is Portland cement. Don’t use 
any cement at all, but leave the filter so that you can 
easily clean the charcoal. Use fresh-burned animal 
charcoal, and clean it once a week, say. Such filters 
are really uscless, as the sponge and the charcoal col- 
lect the dirt, and get into a fearful state.)—Exquiren. 
10,000 cubic feet. See Dr. Siemens's address to the 

ritish Association, p. 566, last volume.)—R. E. 8. 
(Tho punches are set out on barrels, which are divided 
by lines so that the exact position and size can be found. 

ou can easily cut others, if you have a pattern, by 
means of a penknife. There are several patented 
machines for the purpose.)—Bouvapia. (Black seal- 
ing-wax dissolved in methylated spirit. Vegetable 
black ground up with copal ; asphaltum, shoemaker’s 
heel-ball, and many other things.)—S. S. (No: see the 
indices. By exposing phosphorus in a moist atmo- 
sphere; by passing electric charges through the air. Sce 
P. 188, last volume.)—Daxpir Dixuost. (We cannot 
elp you. Probably it is one of the new German pro- 


ducts. Do you mean the letter inserted in this No.?) 
Litt. (You should get booksellers’ lists. Carpenter's 
is full. and Beale’s is a good work. Perhaps Davis's 


Practical Microscopy,” Bogue, would suit.) A 14 
Years’ SunschinEn. (Half man- power. Very little 
trouble. Most require the tlywheel to be turned round, 
but, practically, they all start by lighting the gas.) — 
Leo. (Only galvanising or painting.) — BROWN. (As 
you have tried cold sponging, you had better consult a 
medical man. Perhaps, if you thought nothing about 
it, you would not be troubled. Dr. Edmunds replied at 
length on p. 441, No. 851.)—Nemu. (For painting bath, 
see p. 152, No. 708.)—J. N. (Marine glue, we suppose, 
or gelatine dissolved in acetic ucid. Cannot you get an 
idea from the illustration! The size is not material. 
2. The soap-bubbles are made ofa solution of Castile 
soap, to which glycerine is added. Bee back volumes.) 
—J. Poutsoyx, (See the indices. We believe benzoline 
is as useful as anyth ing.) —. IU HAN. (We have a letter 
in type; but you will tind several methods in back 
volumes.) —SunschingR. (The temperature should be 
about 100—103’ Fuhr. Fowls, 21 days; ducks, 28; 
turkeys, 30; but the relative freshness of the eggs will 
make a difference of a day more or less.) —SELr- 
Learner. (The“ uso“ of the stop is to sell the instru- 
ment. Surcly you can look inside and see how it is 
made to work. Most likely it does all it was intended 
to do.)—B. 8. (No seal is required at all to a will.)— 
J. E. (Queensland is a fairly thriving colony—one of 
the best of the Australian colonies, but there are no 
pecial openings in the directions you indicate.) Tun 
AMATEUR MecHaNicaL Society. (Mr. J. H. Evans 
wishes us to state that his offer to the council included 
a Jull set of screw tackle, including stocks, dies, taps, 
wrenches, &c., und not screw tools only, as our report 
mentioned.)—J. SIMSON. (Better have it examined by 
a surgeon. The tendons are probably strained, and 
will take time to get all right aguin.) Joux WiLsos. 
(Be contented, and do not attempt tostop it unless you 
want the rheumatism back again, Nature is doing her 
best to rid you of your enemy, and you must not hinder 
her. Drink as little as you can, take care to not catch 
cold, and the inconvenience complained of will soon dis- 
appear. j—Epw. FAN RIIN. (The skin discase you men- 
tion seldom attacks the face. See a medical man—they 
are often puzzled by skin diseases, and ignorant persons 
who attempt to doctor themselves are sure to do mis- 
chief.)—F. W. G., L. Akcuuutt, Fippter. (In type.) 


M. M. 8,—Architectus.—Sam,—Fenella.—R. Howard.— 
J. N. Dufty.—R. Mannen.—Castle Mona.—W. L.— 
T. H.A—J. W. W.--J. W. S. L., and others have 
already replicd to queries already similarly or 
adequately answered, 


Holloway’s Pills possess the power of expelling 
all pestilential humours froin the human system, wherefore they 
become necessaries in every household at those times when fous 
ans other atmospheric impurities taint the blood during its pas 

sage through the lungs. The purification effected by these Puls 
will prevent pleurisy and chest complaints. 


CHESS, 


— — 


Are Communications for this department must be 
addressed to the Chess Editor, at the ottice of the 
> 1990 Mrcnanic, 31, Tuvistock-stroct, Covent-garden, 


Gare between Messrs. J. Pierce and W. T. Pierce in 
the ENGLISH Mecuanxic Correspondence Tourney. 
(Scotch Gambit.) 


Whi e (J. Pierce.) Black (W. T. Pierce.) 
P-K 4 P-K 4 


1. 1. 
2. Kt-K B3) 2. Kt-Q B3 
3. P-Q 4 3. P takes P 
4. Kt takes P 4. B-B 4 
5. B-K 3 5. Q-B 3 
6. P-Q B3 6. K Kt-K 2 
7. Q-Q 2 (a) 7. P-Q 3 (b) 
S. Kt-Kt 5 8. B takes B 
9. & takes B 9. K-Q sy 
10. Kt-Q 2 10. R-K sq 
11. B-K 2 (o) 11. Kt-B 4 
12. Q-Q 3 12. Kt-K 4 
13. Q-B 2 13. Kt-R 5 (d) 
14. R-K Kt sq 14. Q- 5 
15. Castles (e) 15. Q takes BP 
16. R- 4A 16. P-Q B4 
17. Q R-K Bsq 17. Q-K 6 
18. Kt-K B3 18. Q takes B 
19. Kt takes K Kt 19. B-K 3 
20. P-Q Kt3 20. R-Q B sq (f) 
21. P-B 4 ig) 21. R-B 3 
22. K-Kt sq 22. R-Kt 3 
23. R-K aq 23. Q-B7 
24. Q Kt-B 3 (h) 24. Q takes Q 
25. K takes Q 25. Kt-B g 
26. K- 3 26. P-Kt 3 
27. P-K 5 27. P-Q 4 (i) 
28. P takes P 28. B takes P 
29. R-Q sq 29. Kt-K 2 
30. Kt-Kt 5 (k) 30. K-B aq 
31. Kt takes R P (l) 31. R-R sq 
32. Kt-B 6 32. K Rtakes Kt (m) 
33. Kt takes B 33. R-K 3 
34. Kt tukes Kt H. R takes Kt 
35. R-Q 5 35. P-Kt 3 
38. R-K sq (n) 36. R takes R P 
37. 2 37. R-R 4 
. P-Q Kt 4 38. P takes P (ch) 
39. K takes P 39. R-R 5 (ch) 
40. K-Kt 3 40. R-Q 2 (9) 
41. R-Q 6 41. K-Q sq (p) 
2. K R-Q 2 42. R takes R 
43. R takes R (chb) 43. K-K2 
44. R-Q B6 44. R-K Kt5 
45. R-B7 (ch) 45. K-K 3 
46. R takes R P 46. R takes P 
47. R-R 6 47. P-Kt 4 
48. R takes P (ch) 48. K takes P 
49. P-R 4 49. R-Q 7 
50. R-Kt 8 50. R-Q 8 
51. K-B4 51. R-Q R8 
52. R-QR8 52. P-Kt id 
53. K-Kt 5 53. P-ht 6 
51. Resigns (q) 
NOTES. 


Ir is right to mention that the greater part of this 
cue was played not by correspondence, but over the 
0 


ard. 

(a) Mr. Blackburne's new move. 

(b) The only move to avoid a certain loss of position is 
P-Q R 3, but this gives White too much time. It may, 
perhaps, be doubted whether Black does not obtain an 
equivalent or a quicker development by the move in the 
115 thun White, although he is forced to move his 


g. 
(e) Perhaps castling at once is better. 

(d) Black has already wrested the attack from his op- 
Ponent. 

(e) This, in a measure, relieves White, although at the 
cost of u Pawn. 15 P-K Kt 3 would be answered by 
K Kt-B 6 (ch) and after the exchanges, White's King’s 
Pawn must fall. 

(t) Q-R 3 is stronger. 

(g) Well played. 

(h) Forcing the exchange and paralysing the attack. 

(i) This looks risky, but it was much better than taking 
the Pawn which is isolated and ought to fall. 

(k) The position at this point is very interesting and 
critical for both sides. 

(1) Temptmg. but unsound, as thereby Black again 
recovers the attack : R to K B sq is better. 

(m) Here we think Black misses an opportunity, 32. 
B takes Q-Kt, P recovers the Pawn with a good game, for 
if in reply White play 33 P takes B, then 33 K-R takes Kt, 
and if then, 31 R-Q.7, 344 R takes Kt, 35 R takes At, 35 
eee 3, 36 R takes B P. 36 R takes K P, and Black ought 

win. 

(n) An error, 36 P-K Ra is the right move: if then 36 
R-K 5, 87 R-K B sq and Black cannot tuke the Pawn 
without losing his own. 

(o) To get the King round so as to attack the At 
with it. 

(p) R-Q 5is alsoa good move. 

(a) For if 54 R-K Kt 8, 54 K-B 5, 55 P-R 5, 55 P-B 4 
(best) 56 P-R 6. 56 K-B 6, 57 K-Kt6, 67 P-Kt 7, 58 
P-R 7, 58 R takes P, 59 K takes R, 69 P-B 5, &c. 


SE ee ee) 


Throat Irritation.—Soreness and Dryness, Tick- 
ling and Irritation, inducing cough and affecting the voice. For 
these symptoms use bpps's Glycerine Jujubes. In contact with 
the glands at the moment they are excited by the act of sucking, 
the Glycerine in these agrecast te confections becomes actively hral- 
ing. Sold only in bones, 7d. tins, Is. id., labeled ;“ Jawes Erre 
and Co. Humuopathic Chemists, London.“ A letter received :— 
„Gentlemen It may, perhaps, interest you to know that, after 
an extended trial, I have found pour Glycerine Jujubes of cun- 
siderable benefit (with or without medical treatment; in almost all 
forms of throat disease. They soften and clear the voice.— Yours 
faithfully, Goros Hotes, M.D., Senior Physician to the Muni 
cipal Throat and Ear Inflrmarv.“ 
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CHARGES FOR ADVERTISING. 


Thirty Words 2 „ ee . 4 ee ee ee 83 2 6 
Every additional eight words. . we $e es i 


Front Page Advertisements Five Shillings for the first 48 words, 
afterwards 9d. per line. Paragraph Advertisements One Shilling 
No front page or paragraph advertisement inserted for 
ess Lhan Five Shillings. Reduced terms for series of more than 8 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—fer 


s. d. 
Twenty-four words Ds i% . 93 
For every succeeding Eight worda es - .. 0 8 

AVERTISEMENTS in the SIXPENNY SALE COLUMN: 

ed. 
0 6 
6 


Siaztecn words .. oe ae Sen, ae Sas es 
For every succeeding Eight Words et te 


„„It must be borne in mind that no Displayed advertisements 
can appear in the“ Sixpenny Sale Column.” All advertisements- 
must be prepaid; no reduction is made on repented insertions ; 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and not 
stainps. Stamps, however (preferably halfpenny stamps), may 
be sent where it is inconvenient to obtain P.0.0's. 

The address is included as part of the advertisement, and charged 


for. 
Ad vertisementa must reach the office dy I p.m. on Wednesday 
to insure insertion in the fulowing Friday's number. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE, 


ba. Od. for Bix Months and lis. for Twelve Months, Post-free te 
any part of the United Kingdom. For the United States, 13s., er 
3 duls. 25e. gold; to France or lielgium. 13s., or 16f. 50c. ; to India 
via Brindisi, 15s. 28. ; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 136. 


The remittance shoald be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
dd. each to cover extra postage. , 


Mesars. James W. Quien and Co., of 924, Chestnut- street, Phila- 
dalphia, are authorised to receive subscriptions for the United 
States fur the ENGLISH MECHANIC, at the rate of 3 dols. 
25“. gold, or Thirteen Shillings per annum, post-free. The copics 
will ve furwarded direct by mail from the publishing office in 
London, All subscriptions will commence with the number first 
fesucd after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rute ef 
4d. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVII., XXX., XXXI., XXXII., 
XXXIIL., and XXXIV., bound in cloth, 78. exch. 
(Vol. XXXV. now ready, price 78.) 


All the other bound volumes are out of print. Subscribers 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run Hut of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 24d. cach, post-free 
from the office (except index numbers, which are 3d. each, or 
port - free. 34d.) 


Indexes for each half - carly volume up to Vol. X. (except Vols 
II., III., IV., V., and x3 inclusive, 2d. cach. Port frec 24d. cach 
Indexes to subsequent vols., 3d. each, or pest free, 34d. 
binding, la. 6d. cach. 


. Subscribers are requested to order Cases and Vols. through 
their hookscllem, and not to send direct. The regulations of the 
Pust Office prevent their transmission through the Post. 


NOTICE TO SUBSCRIBERS. 


Subscriber receiving their copies direct from the office are re- 
quested to observe thut the last number of the term for which 
their subscription is paid will be forwarded to them in n PIS 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is desired te continue the Subscription. 


for 


OUR EXCHANGE COLUMN. 


——_ + — 


The charge for Exchange Notices is 3d. for the first 21 words, 
and 3d. for every succeeding & words. 
— — 


Sewing Machines. — Thomas's Tailoring Machine, 
cost E10. 1 Dressincking machine, Wheeler Wilson, Cost di lis. d., 
botn in goud order. What offers in goodsi—Crarton, Plough 
Corner, Celchester. 


All kinds of Scientific Apparatus cxchanged for 
others - Car HA TZI, Feicnee Depot and Exchange.—Chenice- street, 
Tottenham-court- road. 


Wanted, a first-class amateur's I athe, by a good 
maker. Will give a3s-lu refracting telescope, with equatorial 
stand, four astronomical and two terrestrial cycpicces, the furmer 
all fitted with sun shades The instrument is in first class order, 
and cost ID. Maker, Dollond, London. -G. F. KIDDIIORb, 
F. IT. A. S., Barnwood Lodge, Gloucester, 


Lot Photographs, about 50, Cathedrals, Abbeys, 
and Buildings. Cabinet, 7 by 4 size. What offers ?—Addrene 
e Puotu., 18 , Trongate, Glasgow. 


5-speed turned Wheel, crank and treadle, very heavy. 
Eade’s pee. pulley blocks, lift ton. Exchiuge mutual 
approval. — W. Sauces, Bilston- road, Wolverhampton. 


What offers for Leclanche Battery, Bell, two 
Pushes, and 100 fect of Indiarubber and Cutteu-covcred Wire, 
uc W.— ELECTRIC. 4, Moray-road, London, N. 


„British Pharmac: poia,” 1884. London Dis- 
penzsatory, 2 Vols., balf-caif, both goud condition, Olfers in ex- 


change.—d. W. BOS p. 51, Devonshire-street, Lisson-grove. 


Mackenzie on Diseases of the Eye,” pub- 
lished 23s., wants rebinding. Exchange offers requestcd.—W. R. 
Hic xx, 34, Christchurch Residences, Lisson-grove. N.W. 


Dynamo, 6-light, value f 10. Exchange Foot Lathe, 
or other Eukint er's Tools. — . Owen, 2, Albany road, Ley ton. 


Electricity, costly Apparatus, 24in. plate machine, 
equal to new, 7 large Leyden jars, stoul, and ot. er accessories. 
Uilurs.— Mr. Wurzern, Calne. 


Half-horse Engine, partly finished, brass double- 
acting pump, governors, stop-valve, $e, ornamental tank for 
engine to stand on, all parts complete, about Zowt. Will exchange 
for Magic Lantern of Musical Hox, or offers to value 45.— . 
Lamprur, 22, Hurpy street, Mise Curr, Darlington. 


Dental Instruments wanted, mnst be in good 
order. Dwchange otrs, Forceps aud sStoppery.—Macaice Lax- 
BLUT, J0, Colle ge- pluce, Yahlcy-square, N. W. 


Quantity of Electrical Apparatus, including 
Jarce Pinte Machine , useless to owner, Wilh be exchange for 
best usctul offer.— At. HARAISs Funsaa, Kew- road, Michmond. 


„Facts in Mesmerism,” containing over 300 
12mo. pages. Exchenge for Chemistry books, er uifers.—G. 
Pirrs, culry, Ayr. Ii e. 


Lathe, 3in. back-geared, gap bed and accessories, in 
Soulourder. Exchange for bicycle or Tricycle. —Bessas Pannes, 
1, Meedcrick street, Caledon -ruad. 


Oabinet Rolling: Presse, Gin. rollers, nearly new, 
cost 50s. What offers ?—H. C. Fert, Market Rasen. 


Wanted. second-hand 10in. Slide-Rest. Exchan 
loin. brass Oval Chuck, with iron guide, in good condition.—E. 
Honmszy, 15, Abbey road, Torquay. 


Forty to fifty Comic Songs, published at 3s. and 4s., 
for exchange? What offers for whole or part ?—F. R. Don8 Ex, 
18, Market-place, Newark. 


Air-‘ane, with pump, complete; rim-flre rook rifle, 
and cash, for Luthe with slide- reat and back-gear.— W. Townsgnv, 
Bury St. Edmund's. 


Wanted, a small Printing Press. Exchange Photo- 
graphic Apparatus.—Jamuan Tuomson, Tynet Mills, Fochabers. 


Wanted, a large Hand Bell or Violin, in exchange 
fora 9-inch Patent Earth Borer worth £1 106.—E. R. D., God- 
manstone House, Dorchester. 


Induction Coil.—Will exchange a first-class Coil 
for a Frictional Machine or Plate.— GEO. I IXURILL, 21, Victoria- 
terrace, Bolton-road, Bradford, Yorks. 


Wanted, a small Marionette Show, with figures, 
suitable fora bazaar; give size and al) particulars ; good cx- 


chauge.—Firra, Kirkgate, Wakefield. 


Boiler Fittings and Pump for model locomo- 
tive, worth 258. Offers.—C. Braxcnanp, 3a, Little Church-street, 
Edg ware · roud, London. , 


Wanted, Large Portrait and Cabinet Lens; exchange 


lathe- planer, engineer's touls.—K., 2, Clarendon-rouad, Jersey. 


Lathe Standards. Four-Speed Turned Wheel 
crank. turned treadle, complete; maker, Henfrcy, engineer, 
London: exchange, mutual approval.—W. Sita, Bilston- roud, 
Wolverhampton, 


Indiarubber Gas Bag, holds 5 cubic fect, nearly 


new; cost s.; offera—W. Rayner, 5, Eden-yrove, Hexthorpe, 
Doncaster. 


Double-Webbed Crank-Shaft, 3in. throw, centres 
between webs 3iin., 1 3-16in. diam., length IIzin. (forged ntate); 
what offers 7—W. Rarnxn, 6, Edeu-grove, Hexthorpe, Doncaster. 


Offers requested, anything useful, for complete copies 
of the Engineer, January d to January W inclusive, perfecuy 
clean.— W aap, Peei- terrace, Stafford. 


New 4-Horse Horizontal Engine, Vertical Engine, 
palr of guod heudstocks fur lathe, watchinaker's lathe ; offers.—J. 
ABsMAaLL, Grectland Vicarage, Halifax. 


Wanted, Portable Harmonium, 2 Black Hamburg 


Hens, Modern Double Perumbulntor; exchange, or part cash.— 
R. W., 10, Hyudman-place, Hyndman-street, Old Kent-rond. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the rata of 
6d. for the first 16 words, and Gd. for every succeeding 
S words, 


For Sale. 


Electric Machines, Indicators, Bells. Batteries, 
Wires, Switches, Terminals, Carbons, &0.—Kino and Co., Elee- 
triclans, Bristol. (List Twopence.) 


Tricycles Bicycles. — Sets of Wheels, Parts. 
1 = st W. OwIXXETT and Co., Wednesfleld- round, Wolver- 
ampton. 


Turned wrought-iron Pulleys, not polished on a 
rindstone like those generally sold. Cheap, strong, true.—J 
aGshaw and Sons, Batley. 


Friction Pulleys dispense with fast and loose 
ullvys—one answers for both. Invaluable fur ropes und belts. 
lhustrated circular free.—Bausuaw aud Sone, Batley. 


Violin Strings, real Italian, unequalled for dura- 
bility and tone, 3 firsts, 13 staumps.—ALr vxor Cary, Newbury. 


Collin-Mezin Violin. The finest new violin made. 


Descriptive list post free.—-ArPnoN ex Caus, Importer, Newbury. 


American Organs, by Cornish and Coy. Pipe- 


like tone, and reasonable price.—Sole agent, ALPHONSE Cany, 
Newbury. 


Brass Band Instruments, Drums, Flutes, 
Violins, &¢.—Atruoxsr Ciny, Musical Instrument Manufacturer, 
Newbury, Berks. List sixpence. 


Transfer Gold Leaf, the best leaf-gold, prepared 
for writers and decorators. Sample book post tree lo. 6d.—Hix, 
Goldbeater, Stoke Newington-road, London. 


Minerals.—Hundred scparately named varieties, in- 
cluding emerald, opal, supphire, ruby, los. Apply for list. Blow 
ipe specimens, separately named, pest free, 200, 6s. ; 100, 2s.— 
JULLECTOR, 42, Tachbrook-street, Pimlico, Loudon, 


Microscopic Objects for mounting. Sample 20 
preparations and price list ls. 2d.—R. Puii, Gruve-strect, 
Stepney, Hull. 


10.000 Tantern Photographs, Gd. plain, 1s. 
coloured. New Lists and Apparatus, I888.—A. ILCMTUAUTI, Eulily- 
street, Birmingham. 


Lantern Manipulation for 3 stamps. Gives all 
req uere instruction for OU and Lime Light.—A. Pumruner, Bir- 
mingham. 


Ethoxo JLimelight, one bag only required. 16s. 6d. 
Sketch and particulars.—-A. Prxruuxr, Emily-street, Bir- 
ming ham. 

Five gin. Chromatropes, suited for lime or oil light, 


for los.— A. PunrhARX, Emily- street, Birmingham. 


Popular Lantern Readings, free 1s. 6d. ; contains 
seventy readiags: humerous, poctical, and prose.—DPumruney, 
Lmily-street, Kirmingbam. 


Photograph Taken in 100-fold Camera, and parti- 
culars, Id. Apparatus, 218s. upwards.—Puxrouner, Emily-strect, 
Birmingham. 


Antakos, cures Corns, Warts, and Bunions. A 
marvellous and unfailing remedy. Numerous testimonials, iu- 
cluding one fromthe Very Rev. Dean Kiernan and sir Henry 
Chamberlain, Price Ik. Ida. per box, of all chemists, or dircet froin 
Tux AN TARO Co., Kroadclyst, Exeter, 


Pyrotechnic and Tr: de Chemicals. Lowest 


price at Gauspeur and Aiccr's (late Page), 47, Black friurs- rund. 


Violin without a Soundpost, loud round tone, 
168. 2Us.—Fippixn, lu, Leopold - street, Burdett-road, E. 


Peat.— Onterell and Son’s selected for orchids, ferns, 
greenhouse plants, &., in large or mall quantities. Prices on 
uppliention. - Address, Bisterne, King wood. 


Fretwork Saws.— The Celebmted “ Ftar” Blade. 


Sample dux. free fur ö suunps.—H anurun Brus., Settle. 


Stammering cffectually Cured by Correspondence, 
and Manual of Instruchons, or personally. Guarantecs.—Voxr M, 
Aubert Mark Library, Highbury, N. 


Microscopic.—Gad-fly, Drone-fly, Glow-worm, in 
spirit ; the three, 6d.—Machilis polypoda, two specimens, S5d.— 
Cuas. WATKINS. 


Microscopic: Labels, for covering and namin: 
slides. Samples, 20 kinds, stamp.—Cuas. Warna, Kingsmill, 
Painswick, Gloucestershire. 


For gale, cheap, a most excellent Rose Engine.— 
Apply to Capt. lopzzx-Srxonps, Hinton Manur, Faringdon. 


For Sale, a first-class Amateurs Lathe, with eccen- 
tric, oval, geometric, spherical, and other chucks. Full set of 
cutting frames, spiral apparatus, two slide-rests, &c., &c. All 
equal to new.—Gxo. Praxrand Son, Nelson-strert South. Bir- 
mingham. 


Ready-Sensitised ‘Paper (60gr.), 128. 6d. per 
gun Sumple of 6 quarter shects, ls., post frec.— W. Roaissus, 
r., 40, Smithdown-road, Liverpool. 


Secret Correspondence System, with Recipes 
(or WAKING, Invisible inks, 7d.—A. Ruxr, King-street, Thetford. 
Oriolik. 


Screws for making models, &c. Sample packets, 
containing one dozen brass and stecl screws (assorted sizes), frre. 
7 stamps. Screws made any pattern to order — H. F. Lovr- 
Grove, Optician, High-street, Slough. 


Gent's Signet Ring, diamond set in claw, 16carat 
cased. Price 3s. Cd. -B. Heatosx, Athlone, Ireland. 


Conjuring Tricks.—20 Parlour Tricks, cost 80s. ; 
price Ws.—H., W, Chancery-lanec, London. 


Micro. Photos.—List of 350 cne penny stamp.— 
E. and A. Dancer, 4%, Stockport-road, Manchester. 


Moustache Raised in a few days. Send fourteen 
stamps tu BaRcLA and Hamasay, 10, Lady-Line, Watertord. 


Boxwood Reels, wholesale, cheap.—Invix and 


Szuvreas, Preston. 


Splendid Electro-Magnet: off Siemens“ instru- 
e also lots of cores, bubbins and Vire.— XII AID Caur cs, 
ver 


Photo hs (views), great variety, extraordinary 
value, in. grap size, id. cach.— Fix Lay, 17. Renfre w- street, 
Glasgow. 


Gelatine for tracing magic lantern slides, 3}in. size, 
44d. per doz. filuus.—Address * Pubro, 132, Trongate, Glasgow. 


Wonderful Luwinous Watch Box, shows time 
in the dark, pust free, ls.—P noro., 182, Trougate. 


French Polishing Staining, Varnishing.—Forty 
Recipes. Full instructions. Frer, Is.—J. Tuscin, 12, Cavendish 
terrace, Hurnsley. 


Electric Bell, Leclanche Battery, Push, and 25 
yards wire, Es. 6d. Barglar alarım, 26.—Buntinxe, Didsbury, Man- 
chester. 

Stocks and Dies, 4, 7-16, in., Whitworth, new, 
cost 21. 6d. Price 17s. 6d.—F. ALL. KOI T. Oswestry. 


Injectors, 1 and 2 H.-P. Certain in action, easily 
fixed, 153., Mee.—E. POwWELL, Engineer, Tunbridge. 


3} Cooke Telescope. excellent definition, two astro. 
. one terrcetrial, garden stand.—T. Craviam, Aust wick. 
neaster. 


Skates! Skates !! to clear out. Genuine Ameri- 
can Canadian Club, d, in., Js. bd. ; 9, 1. ds, per pair. Acme Club 
Skates, all sizes, ds. Cd. palr.— W. Correy, 125, Murk-laue, Laver- 
pool. er 

Electric Lamps, Dynamos, and every requisite for 
lighting, made to order for inventors und the trade.—Uri ERNMAAN 
uo uE RB. 


Dynamos to light six 10 candle-power Swan Lamps. 
Can be driven frum fuot lathe, £6.—Urrenwann Dauturks. 


The new patent Arc Lamp, from £5 5s. The best 


steadicst, cheapest lamp extant. — Or ERMANN Dror ners, 


Inventors can have use of Steam-Power for experi- 
ments.—OrPkaMaNn Buorurss, 172, St. John-street, London, k “ 


Ventriloqual Figures in great variety. List one 
stamp.—Ep. LI Maun, 28, Coupiind-etreet, Manchester, 


The Mysterious Skull, the latest novelty in con- 
juri g.— Eb. Lie Maus, 28, Couplind-street, Manchester, 


The Mystic Jester, a marvellous trick. Particulars 
frec.— Ev. Lr Manar, 25, Coupland street, Manchester, 


Metallice Violin Strings. Acknowledged success- 
Six“ A or E,“ post free, Is. on Evanco, , Relvin-greve ” 
Liverpool. g i 

Violin for Sale, magnificent solo tone, suitable for 
lady or gentleman.  Lubellcd “ Antonius Stridvurius, Cremona, 
10%, with very oud bow, only 25s. Sent ford days’ approval 
willingly. —C. Tyrer, 10, Jerusalim - passage, Clerkenwell, London. 

Microscopical Preparations, hizhly finished, 
Histological avd Puthoogical, inel ding many rare spectra, 
lv. dozen; Is. each, Educational aud Popular Objects, ss. cozen, 
lod. each. Boxes and Postage extra. List und twa saniples, tree, 
Ye. —Furperick Mantis, Clevedon. Notice. T. M regrets being 
obliged to slightly ndvance the price of bis 97 85 in ons quence 
ofthe high price of chemicals, and materials em ployed us thes 
preparation. 


Lantern Slides, job 
12. “Pilgrim's Progress,” 12 ) 
set, in mahogany frames, full Mze.—SrIX LEX, 
Apbroach, Loudon Bridge. S.E. 


10,000 Artistic Photographs. Popular celebrities, 
Actresses, Celebrated Piantings, Antique nd Mowein Sculpture, 
Classic Studies for Artists, Kr. Unrivalled collection. Packets 
are sent for selection, post free —Cataloguc and specimens, td. 
—T. WII IIa uA und Co, Photogiiphic Publushcrs ( 12), bridy- 
north. Agents wanted, 


Violinists should use Stuttaford’s New Spheric 
Resin and Case, Convenient, cleanly, hair spreads on it instead 
of gathering and forming a notch , does not injure the bow-atick; 
secure from fracture, and consequently cheaper in the ead. Pree 
%.—J. Srurmarokp Inventor aud Patcutee), Sumersct-road, 
Barnet, London, N. 


New Scries.—Prepared Material for Microscopic 
Mousiine, Injected and Stained Pathological and Anatomical 
Preparations, Scrics A Z. S first-class tions illustrating the 
nmal anatomy of the Jung, with instructions for mounting, 
post free, Is. Id Sample. Ih miscellaneous P e Ibe 
structions), Is. Id -R. Mason, 38, Park- road, Clapham, S. W. 


Concertina, powerful tone, 10-guinea, silver-plated 
top, 3 keyed, Anglo, steel vibrators. contumag all the Jatt im- 
provements , equal to new; in resewoud case. Cuab, only 8. 
Approval. J As. 5u rasy, Wellington, Somerset, 


Iron Lathe, Ain. centres, back-geared, double 
throw endless chain treadle, three speeds for belt, bed S fect, slide - 
rest, two tee rests, tools, faceplate, drill chuck, buttertly and 
square centres, driving plates, brass bell chuck | cust ai; prire 
£ii; too large for owners prescot use.—daaitawalre, Jd, Kine 
Willlam-stieet, London Bridge. 


Imperial Embrocation.—Should be in overy 
home. The best remedy for broblatis, sure throat, gout, rhous 
mutism. aprains and bruises, puns in the back, side, or part of the 
body , also sbhghbt burns and chilblains where the shin is bot 
broken, bites OF Inscets, headaches Ac Price spl per battle. oF 
ant free for l2 stamps l'. — Agents wonted, - Mupusac tural 
only by J. Goar, lla, Gray's-inn-tuad, Loudon, W.G 


lot. Hop-o’-my-Thumb ““ 
„uss in Duotas,” li, lus dl. per 
13, Railway 
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i 14 being at the same pitch as the inner skin of the of Westminster Bridgo - road, show a 
The English Mechanic 5 side. This method of construction varied collection of Thomas and Bezer's 
l not only makes a very strong boat, quite 


slip links—a humane device by which a fallen 
AND WORLD OF SCIENCE AND ART. roof against blows which would make a horse can be released instantly by touching 
hole in boats built in the ordinary manner, 


5 a spring, instead of being half-strangled by 
e but also especially adapted to prevent the collar. These links are now extensively 
warping and leakage in hot countries the 


used by all the large carriers, and by many 
“ planks ” in breadths of about 4in. crossing 


, firms doing their own cartage. We must 
THE SPORTSMAN’S EXHIBITION. each other and holding the whole together | also direct “attontion to the patent saddle- 
1 Sportsman's Exhibition, which, for the very firmly. The Berthon boat has been bars intended to prevent the dragging of 
second year in succession, is open this | described several times in our columns, but the rider in the event of falling or being 
week at the Agricultural Hall, Islington, is | those who see it for the first time are rather | thrown from a horse. These Ta ei are 
one of the most popular exhibitions now held | surprised to find that a 7ft. fishing-boat, | ingenious, but are scarcely perfect, for 
annually at the great building in the Liver- | which is 3ft. 6in. beam, shuts up into a although it is claimed that the stirrup and 
pool-road. Last year, we understand, about | width of õin. Boats on the Berthon prin- | the leatber are instantly freed in whatever 
80,000 persons paid for admission—a suffi- | ciple are now constructed of all sizes, from | position the rider may fall, it is obvious 
cient indication of the interest which is the smallest canoe to a troop boat capable | that if the pressure is brought on the stirrup 
taken in all matters of sport. It must not, | of carrying 100 hands. They are exhibited in the perpendicular line it will not be 
however, be supposed that the visitors were | by the Berthon Boat Co., of Aldersgate- released, or it would be useless as a stirrup. 
all sportsmen, for very many, no doubt, strect, E.C. H. F. Speed, Esq., lends| Most of the well-known gunmakers are 
went to “take stock” of the exhibits, to; modcls—one of the single-handed cruising | represented with improvements chiefly in 
observe what progress had been made in canoe Viper, 20ft. long, öft. 5in. beam, with | the form of hammerless guns, with cartridge- 
construction, and what new ideas had been |a draught of 3ft. 2in. The Viper has made | extractors and safety-actions. In this 
introduced. It is mainly on those grounds | three voyages between Erith and Lyming- | branch of sporting exhibits there is great 
that we propose to give a general sum- ton. At same stand, C. Penrose, Esq., | competition, and while several of the makers 
mary of the exhibits, which, with the exhibits his model tent for canoes and small | show ingenious arrangements for ejecting 
exception of the bicycles and tricycles, | half-decked boats, which works on the the cartridge as soon as the gun is opened, 
were, with commendable punctuality, | principle of a carriage hood, can be fitted | Messrs. Kynoch and Co., of itton, 
ready for inspection on the opening day. in a couple of minutes, and raised or lowered | near Birmingham, exhibit an improve- 
Entering at either door, the most pro- in 30 seconds. The Loan Exhibition also ment in another direction —viz., a per- 
minent objects are boats and carriages, contains a number of racing yachts regis- fect” reloading metallic cartridge. Sports- 
the latter of all shapes and sizes; but the tered in the Model Yacht Sailing AssO- inen have thus a choice of using a 
boats restricted almost entirely to those used | ciation. that ejects the cartridge, or one that 
for pleasure purposes—racing craft being| Carriages and carts of all sorts and sizes | does not eject, but preserves the cartridge 
noticeable by their absence. Viewing the occupy by far the largest space of any kind | for future use. The only real novelty in 
exhibits of the boat-builder’s art as here of exhibit. Mr. H. Whitlock, Holland-gate, | this department is the Gye ” gun, exhibited 
shown, it is impossible to deny that it has | W., strikes a new line by showing a four-in- | by Messrs. Gye and Moncricff, of St. James's- 
reached a high degree of perfection, both as | hand drag finished on one side only; so that street, S. W. The gun was not in the build- 
regards model, construction, and finish. | the workmanship and the quality of the}ing at the time of our visit; but judging 
Searle and Sons, Stangate, S.E., show their | materials can be inspected before they are | from the description we obtained, the im- 
water velocipede for one passenger and one | covered up by the painter. Mr. Carpenter, | provement consists in the loading arrange- 
driver. It consists of two light-decked | Staines, shows a drag which is hung very ments. The inventors compare it to a loco- 
skiffs firmly braced together, with paddle-|low, and is stated to weigh about 18cwt. | motive by pointing out that in the latter a 
wheels extending beyond the combined only. Of specially light vehicles, however, | small door is opened and the fuel inserted. 
breadth, which are driven by an ordinary| we may note a few ‘‘ buggies” of the In an ordinary brecch-loading shot gun the 
pedal crank in the centre. The driver of | American type—scarcely likely, we think, to | barrels are allowed to drop in order to insert 
necessity sits rather high, but as great sta- | find much favour in this country, although | the cartridge, which is analogous to moving 
bility is obtained by the use of the two some of our best makers have lavished all | the whole engine and leaving its door stand- 
‘ holds,” there is no fear of the vessel turn- | their skill on them. Some of the dog-carts|ing. The barrel, then, in the new gun is 
ing over. The paddles are connected by the are fitted with brakes (patented); others rigid, the improvement consisting in the 
same shaft, and the two rudders are also | have appliances for shifting the weight on | breech mechanism, which dispenses with 
linked together. On still water, a speed of | going down- or up-hill. Cook and Casson, levers and grips, and admits of the gun 
about five miles an hour con be reached; of Malvern, exhibit a cart and working | being reloaded without altering the position 
but we suspect it is rather hard work if con- model of the latter’s patent brake for two- |in any way. In connection with the shoot- 
tinued for any time. Pair-oared gigs and | wheeled vehicles, which, while it re-|ing department is tho Ligowsky “clay 
skiffs, fitted up for the conveyance of|tards the wheels, takes all weight off pigeon and trap. The trap consists of a 
pleasure parties are notable for their num- | the horse. The shafts in this case are tripod and pedestal, the latter being capable 
ber; but the more interesting exhibits in the | hung outside the body, and the driver, of movement in all directions. At the top 
boat line are the canoes. Mr. Tagg, Molesey, | by means of a lever working on their ends, | of the pedestal is a coil spring which, by 
shows a large North-American style canoe, | throws the weight off the horse’s back, and | means of a notched sector and trigger, can 
culled the “Niagara,” which is especially | brings the wheels against a fixed brake. | be set to four different tensions. Attached 
adupted for work on rapid streams. It has} Atkinson and Philipson, of Newcastle-on- to the sector is the sling arm which throws 
Clasper’s swivel rowlocks, and a shifting | Tyne, amongst other exhibits, show a Cape the ‘‘ pigeon,”—a saucer-shaped piece of 
centre keel to koep it steady while shooting | dog-curt, fitted with adjustable pole and|hard-baked clay, with the rim rounded in 
rapids. Rowland Ward and Co., Piccadilly, | shafts, for one or two horses, and the in such a way that the air is compressed, as 
show native-built Canadian canoes, which | Mortimer patent brake; Thorn, of Nor-|it were, within the hollow part by the 
can be compared with those constructed on|wich, exhibits a Norfolk shooting-cart, | rotary motion. The “clay pigcon,” after 
the same type by Messrs. Burgoine, of and a car fitted with patent adjusting its first rapid flight, which is in the direction 
Kingston. The former (amongst other|shafts; while Mulliner and Co., of Lea-|to which the sling-arm is pointed, sails or 
curiosities) show a Welsh coracle, which mington, show a Whitechapel, in which the | skims in the air, and unless hit and broken, 
will interest many boating men, while the | driver can exactly regulate the balance“ | settles gently to the ground. It is thus an 
latter exhibit the Thames gig Violet,“ by turning a small crank immediately in | economical device, as well as commendable 
lent for the purpose by its owner, as ar- | front of the seat without interfering with | on humanitarian grounds. 
ranged for camping-out purposes. Just the hanging of the shafts. There is, how-| In the gallery, which, owing to the ma- 
here we may direct attention to the double- | ever, no brake in this instance. A novelty | chines being mostly at the Albert Hall, was 
roof boating tent, shown by B. Edgington, | in this department is the device shown by | only partly tenanted last week, will be found, 
Duke-strect, S.E., constructed of the} Aves and Moss, of Barbican, for reducing | besides the bicycles and tricycles we noticed 
‘* Willesden” water repellent and rot- the vibration imparted to the wheels. In|recently, a decided novelty in the shape 
roof canvas. The tent is erected and | this invention, the wheel proper is really of the Remicycle,” the invention, we be- 
© wa with its outfit of utensils, &c., for | encircled by the rim of another, which is|lieve, of Mr. F. Woodhams, Larkin Hall, 
camping out, or for use by travellers and | made to bear upon and clasp it by means of | Frindsbury, Kent. The machine is a true 
explorers. Amongst the exhibits of Mr. H. | sheet-steel springs, free to move at one end, | rowing tricycle, the levers by which it is 
Woodhouse, of Maidenhead, we note a] and riveted to the outer tire at the other. propelled resembling in their shape and 
beautifully finished punt for fishing} Wheels made on this plan are also said to action as nearly as possible the handles of a 
and pleasure purposes, constructed of] prevent the humming noise heard in closed pair of sculls. Loose on the axle at each 
mahogany, with white pine fittings, and | vehicles, and to be as useful as rubber tires | side is a grooved pulley, which gears into 
nicely-marked teak lids to the lockers and | at one-fourth of the cost. The invention is the driving mechanism when it is turned 
other prominent parts, This builder also also shown (in the gallery) applied to around for forward propulsion, the motion 
shows à double skin ribless skiff, in which | bicycle wheel. Of saddles, harness, and being imparted by a “band,” which also 
the planking is arranged diagonally from | other accessories, there is little to be said, passes around a wooden pulley attached to 
keel to gunwale, the outer skin of one side] except to note that Alexander and Co., the oar or scull. The fulcrum end of the 
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latter slides in guides, so that a long stroke 
is gained, and the cord band being s0 ar- 
ranged that the motion of pulling the levers 
towards the breast revolves the driving- 
peek the rider advances face foremost. 
he steering is effected by means of levers 
within reach of the heels; but, as a matter 
of fact, the practised rider will steer with 
the sculls, just as if ina boat; for each scull 
is independent of the other, and, conse- 
quently, the wheels also. The brake is 
applied by means of a lever within reach of 
the toes of either boot. The loss of power 
in friction is no doubt considerable; but the 
machine has many features to recommend it 
to those who require such exercise as 
rowing affords without going upon the 
water. The Leicester Tricycle Company 
exhibit Kirby’s patent safety tricycles in the 
folding and rigid forms. This machine is a 
front steerer, with a frame of peculiar con- 
struction. From the axle at each side rises 
a bar in an oblique direction, and extending 
to a horizontal or safety-bar, on which the 
hands of the rider rest while he grasps the 
steering-lever with his thumbs. From the 
centre of the horizontal bar depends a verti- 
cal bar which forks to pass the backbone and 
to form bearings for the crank and spur- 
wheel, the rider sitting right over the pedals 
and a little in advance of the axle. The 
double driving is effected by differential 
gear, and the action is the same both back- 
wards and forwards. The machine is 
mounted from behind, a safety-leg being 
provided to prevent a capsize in that direc- 
tion. The mounting requires a little practice, 
as both feet must be placed on the axle and 
the knees bent until the saddle is reached, 
when the legs are passed down in front of 
the axle to the pedals. Dismounting is 
vory easy, and is practically safe at any 
speed. The folding machine can be taken 
to pieces in about half a minute, and re- 
duced to a width of 15in. The brake, a 
5 one applied to the tires, is put on 
y a motion of the left wrist without movin 
the hand from the safety-bar. Mr. W. 
Scantlebury, of Lea Bridge-road, exhibits 
his patent safety bicycle, or rather safety 
appliance, as it can be added to any two- 
wheeled machine. It consists of a little 
rubber wheel held in a cage at the top of 
tho fork, just in front of the head. This 
contrivance, while permitting the driving- 
wheel to run freely through the fork, will 
not allow the latter to turn over in front of 
the wheel, the little rubber ball jamming it 
tightly. Thus if the rider comes across a 
brick, the back wheel is not thrown over 
his head; but if he is going at high speed 
wo are afraid this device will not save him 
from being thrown over the handles. Aves 
and Moss, Barbican, exhibit a tricycle in 
which motion is imparted to the axle, through 
chain gcaring speeded up, by means of 
levers driving the shaft by a clutch action. 
The levers are returned by spiral springs. 
Both fect can be worked at once, if desired, 
or one only, while the stroke can be long or 
short. The South London Machinists’ Co. 
exhibit their new machine the Challenger,“ 
in which the connection between the cranks 
und axles is made by means of four universal 
joints and an upright shaft. The arrange- 
mont is ingenious, and is patented. 


OBJECT-GLASS WORKING.—IV. 


By ‘ PRISMATIQUE.” 


HE two forms of o. g. s given ina former paper, 
are so arranged, by curvature, as to combine 

as near as practicable the C and G lines of 
the spectra. The outstanding colours cannot 
be combined to corroction in any form, by 
tho glasses yet made. For a fuller account I 
must refer our readers to some very excellent 
articles from the pen of ‘‘ Orderic Vital ” printed 
in the ENJOLISU Mecuanic a few months since. 
Oa tho ‘‘Irrationality of Equal- Length Spectra.“ 


curves in the second form, in equal proportion. 
The final corrections for colour are extremely 
minute, to obtain a very near approach to perfect 
achromaticity. The consideration of a number 
of diagrams, in which the red and blue rays 
are drawn out of 
in testing, and also give an idea of theextreme deli- 
cacy of the alterations necessary. These alter- 
ations have always been, and I think must always 
be, experimental, but conducted with judgment. 
Figs. 2 and 3 show two conditions of error: Fig. 
2 when the blue raysare too near the focus, Fig. 


proofs of undercorrection of greater and lesser 


We have, then, to consider the effect of these out- 


standing colours, the flint lens effecting a greater 
dispersion of the violet end of the spectrum than 
the crown, the latter an almost proportionate 
greater dispersion of the red end. This fact gi vos 
us an approximate rule or guide to balanco our 
combination, testing, as before described, on the 
mercury: filled bulb. In trade parlance the colours 
are called ‘‘ red ” and ‘ blue.“ 
terms to avoid complexity. Taking for granted 
that the centre of the ray is achromatised as near 
as can be by our calculation, we must in prac- 
tice correct, until the blue and red edges of the 
pencil emerge as nearly parallel with each other 
as can be, to insure the most colourless image. 
We must now consider the action of two lines 
when parallelism is obtained. 
of the ray will be visible just inside the 
visual focus, and the blue edges just outside. 
Tig. 1 explains this. 
line F, the visual focus. The appearance, end 
on, will be, that the luminous point expands into 
red rings inside the focus witha blue fringe; outside 
the focus the positions are reversed, as a mo- 
ment’s consideration will prove when we look at 
the diagram. If bluo is present at the visual 
focus, the prismaticity of tho flint lens must be 
increased by lessening the radius of the flatter 
curve of the flint lens in the first form I give, and 
by increasing tho radius of both convex outor 


I shall use these 


The red edges 


R, red edge; B, blue; the 


elism, will assist much 


3 when the red rays are too near; yet both 


degree, needing similar treatment—viz., greater 
prismaticity of the flint lens. It will be seen 
that the conditions can vary immensely with every 
dogree of nearness, and much difference ot 
opinion exists, even amongst opticians as well as 
astronomers, as to the best appoarance on test to 
show a naturally coloured stellar body. I am of 
opinion that the best correction is when the out- 
side fringes aro cqual in width, with the forms I 
give; thus proving, as nearly as practicable, ab- 
solute 3 8 5 
(To be continued.) 


CALIPERS AND CALIPERING.’ 
By JosnHua Rose. 


POINT of great importance in a pair of 
machinists’ calipers is stiffness—not stiffness 
in the joint particularly, but stiffness of shape or 


From Mechanics. 


form. Nobody complains of the weight of the 
caliper gauge that is used for fine standard measur- 
ing, and yet ninety-nine out of a hundred pairs of 
ca bee are light, flimsy things that will spring 
readily, even with the small amount of contact 
pressure that the average machinist gives in the set 
of his calipers. It is the amount that calipers will 
spring under a certain contact pressure which 
necessitates that men must become used to a pair of 
calipers before they are enabled to make correct 
measurements with them ; and it is remarkable how 
correctly some machinists will measure, notwith- 
standing that they set the calipers with much more 
forcible contact than is really proper, because, 
although they may transfer measurements from 


one piece to another and make them a good fit, yet 
from the spring of the legs the measurement to 
which the calipers are set will be found, if tried on 
a Brown an 
affected by the spring. 


Sharpe steel rule, to be sensibly 


Take a piece of work, for example, of say 4in. 


diameter, and let the calipers be set so as to have 
sensible pressure on the work, and take the measure- 
ment on the hundredth divisions of the measuring 
rule. Then reset them so that contact is barely 
perceptible, and on again applying them to the rule 
the difference will be clearly noted if an ordinary 
eyeglass is used. There will be a certain amount 
of spring in any pair of calipers if the joint 1s stiff 


enough to permit the calipers to be handled freely 
without fear of the set altering ; but if the legs are 
broad enough and the washers and pin are sufti- 
ciently large. and at the same g 
calipers may be closed upon tho work by the hand, 
as in Fig. 5, 


time a good fit, 


and set to the required size at once 


without requiring any farther adjustment, all that 
is necessary being to close them upon the work with 
a proper degree of force, which is soon learned 
by practice. 
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A good form for outside calipers is shown in Fig. 
3, the pin and washers being much larger than is 
usual, The holes should be slightly taper, and the 

in fit made by forcing it in by hand while rotat- 
ing back and forth, applying oil to keep it from 


cutting. The pin should fit so well as to make the 
joint very nearly tig cnough, independent of the 
washers. Calipers ‘thus made will last many years 
without getting loose-jointed. The pin, however, 
will get loose in time, and in the larger calipers it 
is a good plan to drill a hole through the pin, so 
that a punch may be drawn through to tighten the 
joint when necessary. The legs of the calipers in 
Fig: 3,as will be noticed, are much wider than 
usual, which is done to prevent spring. . 

In applying calipers to work of Zin. or 3in. diame- 
ter, the little finger should project beneath the 
piece, as in Fig. 6, so that the lower caliper leg can 


Dbe rested against it to steady it and enable the 
upper leg to be very finely adjusted. A lighter 
contact is thus attained. This is a much betterplan 
than trusting to the calipers to adjust themselves, 
as will be the case iftheyareap TA Pn in the figure. 
‘The calipers should be held lightly, because the hand 
is more sensitive to thecontactthenthan it would be 
if they were held with a firm grip. The points 
should, for ordinary work, be slightly rounded, 
as in the end view iu Fig. 3, so that the calipers 
ray be moved sideways to try the set, on work of 
from din. to Ĝin. in diameter, the difficulty of 
accurate measurement increasing with the size of 
the work, especially in cylindrical work. The ends 
should be spered to a purple and bevelled off 
from the outside, as shown, and not from the in- 
side, because in that case it is difficult, when they 
are opened out very wide, to know just where to 
locate the point of contact for the inside calipers. 
In trying outside with inside calipers, the sizes 
being between Zin. to din., the calipers may be held 


as in Fig. 1, the point of the ‘‘insides’’ resting on 
the fingers in such position that the point of the 
“ outsides?” may be rested there also, and both 
will be steadied. The forefinger supports one 
leg of the outsides, and the middle finger supports 
the other. The insides may beheld vertically or 
horizontally, the latter position being preferable, 
as the light will be better. For larger sizes the 
set should be tested in the position shown in Fig. 
7. the insides and outsides resting on the forefinger 
of the left hand and both legs of the “ outsides ”’ 
being ene us shown. 

A good form for inside calipers is shown in Fig. 4, 
the points being at an angle and not rounded, asin 
Fig. 2, the difference being that the extreme points 
of the angle will measure clear to the back ofa hole, 
which the curve of rounded points prevents. The 
Pratt and Whitney Company have found that a 
machinist can with a good pair of calipers measure 
within the twenty-thousandth of an inch -a degree of 
accuracy sufficient for nearly all purposes, 


NURSING THE SICK. 


R. J. HALLIDAY CROOM recently lectured at 
Edinburgh on ‘‘ Nursing the Sick.“ Dr. Croom 
began by pointing out that the three great factors 
of life were air, heat, and nourishment, which were 
almost entirely in the hands of the nurse who was 
constantly with the sick persen. He then gave 
some hints as to the choice of a sick-room, the 
regulation of temperature, the cleanliness of the 
room, and the personnel of the nurse. Among other 
advices to the nurse, he remarked that none could 
be more important to her than the avoidance of all 
forms of alcobolic stimulants while she was engaged 
in nursing. There could be no question that long 
physical fatigue and anxious watching were better 
maintained on teu, coffee, or cocoa than by the use 
of any form of alcoholic or malt liquor whatever. 
The nurse must, for the time being at least, become 
a total abstainer from alcoholic drinks. The 
patient’s bed, he insisted, should be made at least 
once a day, however ill the patient might be, unless 
the doctor absolutely forbade it. If possible, the 
patient should not have a feather bed, a hair or 
straw bed being far more comfortable for him. He 
described the best way of making a bed so as to 
give the least possible disturbance to the sick per- 
son ; and, in order to prevent bed sores, laid down 
these rules:—(1) Keep the sheet below the patient 
perfectly smooth; (2) wash the parts where the 
bone is prominent daily with soap and warm water, 
dry them well, rub them over with a little spirits of 
wine or whisky to harden the skin; (3) change 
the patient’s position frequently ; (4) never let him 
lie on a blanket ; a freshly-made bed, a good sponge 
over with vinegar and water, would often, after a 


restless, sleepless night, have the good effect of 


making the patient fall into a sound sleep. He 


gave directions as to making linseed, mustard, and 


other poultices, and also fomentations. Nourish- 
ment was the third great factor of life, and food 
played a most important 


and attending carefully to the quantity of food an 


the effects of it. Milk was the most valuable article 
of diet in the sick-room. About half a pint of milk 


was equal to about a quarter-pound of beef in 


nutritive value. Beef-tea was not of so much 


intrinsic value as milk, but was useful, as a stimu- 


lant as well. In giving sick people medicine he 
laid down three points which ought carefully to be 
remembered—namely, regularity, punctuality, and 


exactitude. To those imtrusted with the adminis- 
tration of medicine to sick 


administering the medicine. B 
might probably save themselves a lifelong reproach. 
Addressing a few words on the nursing of children, 


he remarked that this was a much more difficult 


task than to nurse a grown-up person, who could 
tell exactly how he felt, and where his pains and 
aches were. Frequently the only indication of a 
child being ill was its fretfulness. If the child was 
usually happy and good-tempered, and suddenly 
became cross and fretful, then they might be quite 
sure he was ill, and instead of scolding him, as was 
unfortunately too frequently the case, they ought 
to set themselves to try and find out what was the 
matter. Children suffered from the same causes as 
grown-up people, but much more quickly and 
seriously ; nothing did them more harm than bad 
air. This was specially so at night; nothing could 
be worse than putting them to sleep in a close, 
shut-up room. The disease which they all knew 
as ‘‘rickets,’? and which was unfortunately very 
common amongst the poorer classes of our large 
cities, was mainly brought about by a want of pure 
air and light, as well as, no doubt, by insufficient 
food. Now, the two first of these requisites cost 
nothing, perhaps only some trouble and thought; 
and because these were not attended to our hospitals 
and dispensaries were crowded with children stunted 
in growth, with deformed chests, crooked backs and 


rt in the treatment of 
all illnesses, more especially fevers. The nurse 
must devote much of her attention to the subject 
of diet, observing carefully the patient’s spate, 


rsons, he offered the 
hint to always read the label of the bottle before 
doing so they 


legs, and altogether in a miserable condition. In 
the case of infectious diseases, he gave directions as 
to treatment, and particularly the measures that 
ought to be taken to prevent the spread of infec- 
tion. Infection in scarlet fever was conveyed by 
the flakes of skin shed when desquamating ; those 
might be carried long distances, and be conveyed 
from one 
books, clothes, &c. When desquamating, if they 
rubbed the 
phorated oil it would help greatly to prevent infec- 
tion spreading. Inm 
be carefully 
very light—plenty of good milk, beef tea, &c., 
until quite convalescent, then a little fish was 
always a good thing to begin with. When typhoid 
fever bro 
wrong with the drainage, water, milk, or it might 
be the dirty, badly-ventilated state of the whole 
house. Typhus was a preventible disease, and was 
caused b 
dirty condition of houses, clothes, and people. No 


rson to another by means of letters, 
tient all over twice daily with cam- 


es, while draughts should 
ed against, the diet should be 


out, one should suspect something 


overcrowding, bad ventilation, and a 


one should ever go near a fever-patient fasting. 


PRELIMINARY NOTE ON A THEORY 
OF MAGNETISM BASED UPON 
NEW EXPERIMENTAL RE 
SEARCHES.“ 

By Pror. D. E. Hanks, F. R. S. 


N the year 18791 I communicated to the Royal 
Society a paper On an Induction Currents 
Balance and Experimental Researches made there- 
with.“ I continued my researches into the mole- 


cular construction of metallic bodies, and commu- . 


nicated the results then obtained in three separate 
papers} bearing upon molecular magnetism. 

o investigate the molecular construction of 
magnets required again special forms of apparatus, 
and I have since been engaged upon these, and the 
researches which they have enabled me to follow. 


From numerous researches I have gradually 


formed a theory of magnetism entirely based upon 
experimental results, and these have led me to the 
following conclusions :— 

1. That each molecule of a piece of iron, steel, or 
other magnetic metal is a separate and independent 
magnet, having its two — * and distribution of 
magnetic polarity exactly the same as its total 
evident magnetism when noticed upon a steel bar- 
magnet. 

2. That each molecule, or its polarity, can be 
rotated in either direction upon its axis by torsion, 
stress, or by physical forces such as magnetism and 
electricity. 

3. That the inherent polarity or magnetism of 
each molecule is a constant quantity like gravity ; 
that it can neither be augmented nor destroyed. 

4. That when we have external neutrality, or no 
ts magnetism, the molecules, or their 
polarities, arrange themselves so as to satisfy their 
mutual attraction by the shortest path, and thus 
form a complete closed e¢ircuit of attraction. 

5. That when magnetism becomes evident, the 
molecules or their polarities have all rotated symme- 
trically in a given direction, producing a north pole 
if rotated in this direction as regards the piece of 


steel, or a south pole if rotated in the opposite 
direction.. Also, that in evident magnetism, we 


have still a symmetrical arrangement, but one 
whose circles of attraction are not completed ex- 
cept through an external armature joming both 
es. 

P The experimental evidences of the above theory 
are extremely numerous, and appear so conclusive, 
that I have ventured upon formulating the results 
in the above theory. 

I hope in a few weeks to bring before the Royal 
Society the experimental evidence which has led me 
to the conclusions I have named; conclusions which 
have not been arrived at hastily, but from a long 


series of research upon the molecular construction. 


of magnetism now extending over suvoral years.. 


— 


ON THE USE OF INCAN DESCEN OR 


LAMPS AS ACCESSORIES TO 
THE MICROSCOPE. 


By C. H. Srrarn, F.R.M.S. (Swan United Electric 
Lighting Co., Limited). 

\ \ THEN, in 1871, I first commenced the study of 

the physics of high vacua, it was with the 

object of investigating the law governing the 

arrangement of the lines in the spectra of rarefied 

gases; but after my mecting with Mr. J. W. 


i A Communicated to the Royal Society, January 27, 


+ Proc. Roy. Soc. Vol. XXIX., p. 56, 1879. 
t Proc. Roy. Soc. Vol. XXXI., p. 525; Vol. XXXII, 


pp. 25, 213, 1881. 


From the February number of the Journa’ of the 
Royal Microscopical Society, 
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Swan, in 1877, I entered with him u an 
investigation, having for its object the dis- 
covery the conditions under which thin 
carbon conductors could be rendered perma- 
nent whem made incandescent by an electric 
current in the most perfect attainable vacuum. 
With what success that investigation was attended, 
my ool esgus has already described in his lectures 
sad pamp lets. I hope to show that microscopists 
need not wait for the realisation of the hopes of 
the shareholders in electric companies, and the fears 
of those interested in gas companies, but may at 
once discard their troublesome oil or gas lamps, 
with many of their accessories, and proceed at once 
to avail themselves of the advantages of electric 
illumination. I am aware that Dr. Van Heurck, 
of Antwerp, has anticipated me in the application 
of our lamps to the microscope ; but, as those em- 
ployed by him were of comparatively large size,® 

e battery power necessary to render them incan- 
descent would, till electricity is supplied from a 
central station, constituto a bar to their general 
use. 
There can be no advan in using a large light 
at a distance from the obſect, when a small one 
near to it will give as good, or better, results, and 
will at the same time require the expenditure of so 
little electrical energy, that the trouble attendant 
on the use of the battery is almost inappreciable ; 
and in this way the lamp can be made a permanent 
attachment to the microscope itself. 

The anpe I have constructed for the purpose are 
shown full size in Figs. 1 and 2, and in situ on the 


Fie. 1. Fia. 2. 


microscope in Fig.3 at A, B, and C. Thelength of the 
incandescent filament is min., its diameter ,2,in., 
and its superficial area about 13 sth of a square inch. 
Two Bunsen or four Leclanché cells are sufficient 
to render them fully incandescent ; but for general 
purposes it will be best to use an additional cell, 
regulating the intensity of the light by means of 
the adjustable resistance coil D interposed in the 
battery circuit, and attached to the base of the 
m c oscope. 

As the duration of the lamps is in an inverse 
ratio to the temperature at which they are main - 
tained, it is desirable that the most intense light 
that the lamp will give should only be employed 
for a very short time when a special effect is re- 
quired ; such, for instance, as for purposes of 
ane lS be She oi If the lamp is at other times 
used no brighter than is necessary to obtain a white 
light, and the current turned off when observation 
is not going on, the lamps will last a very long 
time, as experience has shown that a life of more 
than 2,000 hours of continuous and brilliant incan- 
descence is frequently exceeded by Swan lamps. 
It is possible to obtain a light of 2} candles from 
the tiny surface just mentioned, with an electro- 
motive force of 3$ volts, and a current of 1} am- 
père. It would, however, at a safe temperature, 
give a light equal to one candle. 

It will be found the most convenient plan to keep 
more than one, say three, of these lampe on the 
instrument, so that by merely turning a switch the 
position of the light may be varied. 

(1.) For the illumination of opaque objects the 
lamp A (Fig. 3) is attached by a jointed arm E, to an 
insulated collar a, which screws on above the ob- 
jective. The source of light can then be rotated 
around the object while under examination, so that 
delicate surface markings can be readily brought 
out. 

(2.) On moving the switch J from the central 
position to the right, contactis made with another 
stud, and the current passes to ẹ second lamp B, 
mounted on a platform fitting into the substage, 
and capable of rotation and lateral adjustment, 
so that direct or oblique illumination at any angle 
may be obtained. 

As the source of light is almost a point, and the 
lamp can be brought very nearly into contact 
with the slide, a greater degree of rt ie the 
illuminating rays can thus be obtained than by 
almost any other method, and hence blackground 
illumination is shown with great beauty, and 
many of the diatonis display diffraction colours 
with unusual splendour. e resolution of test 
objects becomes very much simplified, as most of 
them can be resolved by the lamp alone, without 
any accessory apparatus. 


Since the above was written, Dr. Van Heurck has in- 
formed me that he has used lampe requiring an electro- 
motive force of not more than 7 volts. 


Fia. 3. 


(3.) For use with the polariscope, a third lamp 
C, of slightly larger size, is placed in the position 
of the usual mirror ; itis put in action by movin 
the switch to the left, so as to make contact wit 
the third stud. This lamp requires an additional 
cell so as to develop a light of about four candles. 

As the sockets of the lamps are all made to a 
standard size, it is easy if more light be required 
than is given by the smaller lamp to the 
larger one to either of the other positions and use 
the full stre of the battery. If it is found 
desirable with tho lower powers to Pr oy espa 
or convergence to the rays, a very lens can 
be mounted in front of the lamp. 

If a more simple mounting is desired, tke forms 
shown in Figs. 4, 5, and 6 may be adopted ; and the 
lamp can be thus placed in any position above or 
below the stage. 

If it is required to maintain the lamps for several 
hours at incandescence, the most satisfactory 
battery to use would undoubtedly be a Bunsen or 


ERS 


"4 


N 


Fro. C. 


If, however, the switch is turned off 


Grove. 
whenever an observation is completed, a recent 
modification of the Leclanché answers admirably ; 


for if exhausted through polarisation it recovers 
itself when left for a short time, and will, when once 
filled, keep in good order for several months. It is 
best to use five of these modified Leclanché cells, 
controlling the strength of the current by means of 
the resistance, and diminishing it as the potential of 
the battery falls. For all ordinary work these 
Leclanché cells will be found to meet all the re- 
quirements of the microecopist. The Swan-Sellon, 
or Faure accumulator, will also be found convenient, 
but these are at t rather expensive luxuries ; 
and though they 1 5 a 5 time ahaa 
charged, the trouble of charging at intervals wo 

probably counterbalance the advantages gained in 


other ways. : 
I have 1 able to light the lamps satisfactorily 
with a small dynamo, about five inches in length ; 


and if it be possible to obtain a spring which can be 
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wound up by hand, and will drive it for half an 
hour without occupying too great a spac, this may 
probably be a very convenient method of obtaining 
the current when required. When, however, we 
consider that to obtain the amount of electrical 


Frc. 5. Aa i 


energy represented by the product of 3} volts and 1} 
eh we should have to expend about 4 or 
5ft.-lb. of mechanical energy per second, the 
probability seems rather remote; and, both for 
convenience and economy, the modified Laclanché 
cells off the palm at present, so far as micro- 
scopical illumination is concerned. 


R MACHINERY.— 


By Prof. S. P. THOMSON, B.A., D.Sc. 
(Continued from p. 494.) 
The Brush Dynamo. 


BFORE ing on to the d os of the 
B second das i have some 8 make on 
that much mis- unders and mis - described 
machine, the Brush d Ite armature—a 
ring in form, not entirely overwound with coils, 
but having projecting teeth between the coils like 
the Pacinotti ring—is unique. Though it thus 
resembles Pacinotti’s ring, it differs more from the 
Pacinotti armature than that armature differs from 
those of Siemens, Gramme, Edison, Biirgin, &c. ; 
for in all those the successive sections are united in 
series all the way round, and constitute, in one 
sense, one continuous bobbin. But in the Brush 
armature there is no such continuity. The coils 
are connected in pairs, each to that diametrically 
oppona it, and carefully isolated from those 

jacent to them. For each pair of coils there is a 
separate commutator, so that, for the ordinary 
ring of eight coils, there are four distinct commu- 


tators side by side upon the axis—one for each pair 


of coils. The brushes art arranged so as to touch 
at the same time the commutators of two pairs 
of coils, but never of two adjacent pairs; the 
adjacent commutators being always connected 
to two pairs of coils that lie at right angles to one 
adiod graphically fromthe diagras given t Fe 
gra y from the ven in Fig. 
26. In the figure, the eight coils 3 
as four pairs, and each pair has its own commutator, 
to which pass the outer ends of the wire of each 
coil, the inner ends of the two coils being united 
across to each other (not shown in the diagram). 
In the actual machine, ir of coils, as it 
passes through the position of least action (i.e. 
when its plane is at right angles to the direction o 
the lines of force in the field, and when the number 
of lines of force passing ugh it is a narimum, 
and the rate of change of these lines of force a 
minimum) is cut out of connection. This is accom- 
pened by causing the two halves of the commutator 
be se ted from one another by about one- 
eighth of the circumference at each sde. In the 
it will be seen that the coils marked I, l, are 
cut out.“ Neither of the two halves of the com- 
mutator touches the brushes. In this ition, 
however, the coils 3, 3, at right angles to J, l, are 
in the ition of best action, and the current 
pow y induced in them flows out of the brush 
marked A, (which is, therefore, the negative brush) 
into that marked A’. This brush is connected across 


Extracted from the Cantor Lectures, delivered before 
the Society of Arts. 
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DIAGRAM OF THE BRUSE Dynamo. 


to the brush marked B, where the current re-enters 
the armature. Now, the coils 2, 2, have just left 
the position of best action, and the coils, 4, 4, are 
Beginning to approach that position. Through both 
these pairs of coils, therefore, there will be a partial 
induction goingon. Accordingly it is arranged 
that the current, on passing into B, splits part 
going through.coils 2, 2, and part through „4, 
and re- uniting at the brush B', whence the current 
flows round the coils of the field-magnets to excite 
them, and then round the external circuit, 
and back to the brush A. (In some machines 
it is arranged that the current shall go round the 
field-magnets after leaving brush A’, and before 
entering brush B ; in which case the action of the 
machine is sometimes, though not correctly 
described as causing its coils, as they rotate, to feed 
the field-magnets and the external circuit altern- 
ately.) The rotation of the armature will then 
bring coil 2, 2, into the position of least action, 
when they will be cut out, and the same action is 
renewed with only a slight change in the order of 
operation. The following table summarises the 
successive order of connections during a half- 
revolution :— 


First position. (Coils 1 cut out.) 
A -3 - A; B <<>> B; Ficld-magnets 
— External circuit — A. 
Second position. (Coils 2 cut out.) 
A C } © 4;B-4 —B; Field-magnets 
— External circuit — A. 
Third position. (Coils 3 cut out.) 
A-1-A;B 25> B; Field-magnets 
— External circuit — A. 
Fourth position. (Coils 4 cut out.) 


A <i> A; B-2-B; Field-magnets 
— External circuits — A. 


coils is in the P of best action, is 1 
whilst the 


One uence of the peculiar arrangement 
thus adopted is, that measuring the potentials 
round one of the commutators with a volt- 


meter gives a wholly different result from that 
obtained with other machines. For one-eighth of 
the circumference on either side of the positive 
brush, there is no sensible difference of potential. 
There then comes a region in which the potential 
appears to fall off ; but the falling off is here partly 
due to the shorter time during which the adjustable 
brush connected with the voltmeter and the fixed 
positive brush are both in contact with the same 
part of the commutator. Further on there isa 
region in which the voltmeter gives no indications 
co nding to the cut out position ; and again 
on side of the negative brush, there is a region 
where the polarity is the same as that of the nega- 
tive brush. Fig. 27 isa diagram of a6-light Brush 
taken at one commutator, the main + brush being, 
however, allowed to rest (as in its usual position’: 
in contact with both this commutator and the 
ejua! one. 

m the foregoing considerations, it will be clear 
that the four pairs of coils of the Brush machine 
really constitute four separate machines, each 
delivering alternate currents to a commutator 
which commutes them to intermitten uni-directio 
currents in the brushes ; and that these indepen- 
dent machines are ingeniously united in pairs by 
the device of letting one pair of brushcs press 
against the commutators of two pairs of coils. 
Further, that these paired machines are then con- 
nected in series, by bringing a connection round 
from brush A’ to brush B. 

The following experiment illustrates the indepen- 
dence of the four pairs of coils in the Brush 


dynamo.* The usual commutators of a small 
Brush d o were removed and replaced by eight 
brass collars, to each of which was united one end 


of one of the four pairs of coils. Against these 
rings pressed eight separate brushes, and the circuit 


This experiment was first shown me by Mr. 
P. Allen, who kindly fitted up the little Brush dynamo 
with the eight collars for this occasion. 
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of each of the four pairs of coils was completed, as 
shown in Fig. 28, through an ordinary detector 
galvanometer. On rotating the armature by hand, 
at a moderate speed, the needles of all four detectors 
areset vibrating to and fro by the alternate currents, 
not synchronously, but one after the other. Ifany 
one of the four circuits is broken, the others go on 
as before. 


Dynamos of the Second Olass. 


I now on to dynamos of the second class, in 
which coils are carried round to different parts of a 
magnetic field, whose intensity differs im different 
regions, or one, in different parts of which the lines 
of force run in opposite directions. In the early 
machine of Pixii a single pair of coils was mounted 
so as to pass in this-fashion through parts of the field 
where the magnetic induction was oppositely 
directed. Such a machine, therefore, gives Arne 
currents, unless a commutator be affixed to the 
rotating axis. Niaudet's dynamo, which may be 

ed as a compound Pixii machine, having the 
separate armature coils united as those of Gramme 
and Siemens into one continuous circuit, is furnished 
with the radial collector mentioned above. Inthe 
Wallace-Farmer dynamo, there area pair of poles 
at the top arranged so that the north faces the south 
pole, and another pair at the bottom where the 
south faces the no pole. The coils are carried 
round, their axis being always parallel to the axis 
of rotation, upon a disc; there being two sets of 
coils en opposite faces of two discs of iron set back 
to back. They are united 1 as in Niaudet's 
d o, and each disc its own collector. 

bar of the collector is, moreover, connected, 
as in the dynamos of Pacinotti, Gramme, Sicmens, 
&c., with the end of one coil, and the beginning of 
the next. In fact, the Wallace-Farmer machine is 
moye double Niaudet dynamo with cylindrical 
collectors. There is a serious objection to the em- 
ployment of solid iron discs such asthese. Inave 
short time they grow, hot from the eddying Foucault 
currents engendered in them as they rotate. This 
waste reduces the efficiency of thedynamo. In the 
dynamo of Hopkinson and Muirhead, the disc- 
armature takes a more reasonable shape. Instead 
of a solid disc of iron to support the coils, there is 
a disc built up of a thin iron strip wound spirally 
round a wooden centre. The coils, of approxi- 
mately quadrangular shapo and flat form, are 
wound upon the sides of this compound disc. The 
dynamo of Ball (the so-called Arago-disc ” 
machine) is similar in many respects, but has no 
iron cores to the armature coils. 


(Zo be continued.) 


THE MODERN LATHE: ITS MANU- 
-~ FACTURE AND USES.* 


By J. H. Evans. 


T should be known that the size of the lathe is 
named after the radius of the cylinder that 
can be turned upon it—i.e., the distance from the 
axis of the mandrel to the top of the lathe-bed ; 
thus, when the distance is 3in., the lathe is called a 
Zin. lathe, if Sin. or 10in., it is called an din. or 
10in. lathe. For all ordinary amateur and orna- 
mental turning, a 5in. lathe is to be recommended. 
The lathe-heads and bearers of a bin. back- 
centre lathe are made of cast-iron. The bearers 
or bed should be 3ft. Gin. long, solid enough to be 
perfectly rigid when finished and planed up at the 
top and bottom, and squared at the ends. The top 
surface of the bed should be finished off and sur- 
faced truly ; the slot between the bed should also 
be carefully finished and left parallel to its sides 
and square to the surfaces, and the outside edges o 
the bearers are also planed true. The bed should 
be supported on cast-iron standards, firmly bolted 
at the ends. 
The shape of the mandrel and 


ppet-heads is 
shown by the examples upon the 


ble; the man- 


Paper rend befure the Society of Arts on Wednesday, 
Feb. 7, 1823. 
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has a ring of shear steel welded on the neck where 
it rans in the collar, and at the end another piece of 
shear steel for the back centre. 

Having carefully centred it, it is turned up all 
over, and the nose partially screwed. The neck is 
then fitted to the collar, but leaving sufficient to 
allow for the contingencies of hardening and final 
fitting. Now the mandrel neck or bearing must be 
hardened, also in clear cold water, and if the result 
be successful—though failure at this point at 
times occurs—the back centre is corrected, 
and countersunk to 65°, and finished, bein 
hardened in the same way. The mandre 
will generally have been distorted and rendered 
uneven in ee gence of hardening. This has now 
to be corrected by the process of grinding up by ae 
emery-wheel, which is used quito dry and free from 

, and revolving at a very high The 
emery-wheel should revolve in a frame held in the 
slide-rest, the mandrel also being revolved between 
dead 55 a small temporary pulley, in a 
direction opposite to that in which the emery-wheel 
is revolving. In this way the neck of the mandrel 
is ground perfectly true upon its back centre, and 
so as to enter the collar almost completely. This 
done, the back centre cylinder sliould next be taken: 
this is composed of cast steel, forged to the desired 
shape; it is turned all over. and the cylinder accuratel 

und into the hole in the back of the mandrel- head. 
Fhe point is then turned up to correspond with the 
centre in the mandrel, 55°, by means of the boring 
collar, and is then hardened. The cylinder slides 
truly in the hole at the back of the mandrel-head, 
and is brought forward by means of a circular nut, 
working against the front fuce of the casting, which 
has been trued by the cutter, as before mentioned. 
Now, the final adjustment of the mandrel in its 
collar has to be effected by grinding in, which is 
done with oilstone powder, or, in some cases, with 
very fine emery. doing this, the mandrel is 
kept up to its collar by means of its own back- 
centre cylinder sliding truly in the back part of the 
mandrel-head. Great care must be exercised in 
this process, the mandrel being worked back- 
wards and forwards, by the hand until its obtuse 
cone is brought up into its seat. Lastly, the face 
of the mandrel and the thread upon its nose is 
finished off. 

A steady-pin now has to be fitted to the body of 
the mandrel for holding the pulley, which is fixed 
by a nut and washer from behind ; tho pulley may 
be of wood, brass, or iron ; but for general purposes 
I prefer iron. The face should be broad enough 
to o clearly the necessary number of dividing 
circles. 

The poppet-head must then have its cylinder 
finally fitted in. This having been done, the 

Jar is bored out to within an inch of its rear 


drel-head should bo 9 in. long at the base, and the 
poppet- head din., both having a solid tenon of such 
size as to true up to fit into the interval between 
the bearers. The mandrel- head must then be care- 
fully set out, its base and tenon planed true and 
accurately fitted to the bed, and its face planed u 

at a right angle to the lathe-axis. The poppet-hea 

is then bored out with a hole jin. in diameter, and 
accurately und out to receive the sliding 
cylinder; this hole is then used to carry what is 
termed the centring-bar, a long cylinder witha 
point at each end, which is used for the p se of 
setting the poppit acad perfectly true, both ver- 
tically and horizontally. It must then be planed 
up correctly, and carefully fitted to the lathe-bed, 
and in fitting its base and tenon it is necessary 
that great perfection is obtained, as the ultimate 
truth and accuracy of the lathe depend upon this 


int. . 

a the poppet-head thus fitted to the lathe- 
bed, and centred to the axis, and the mandrel- head 
also accurately fitted, the heads are firmly bolted 
down upon their own lathe-bed. In this condition 
the heads — still firmly bolted to their own bed—are 
set up truly between the centres of another powerful 
and accurate lathe. A long drill, with its shaft 
accurately fitting the cylinder-hole of the poppet- 
head, but actuated by a square hole chuck upon the 
large lathe mandrel, is passed through the front of 
poppet-head, kept facing 
the same way, is then lifted over to the other side 
of its mandrel-head, and again bolted down upon 
its own bed; then the long drill, having been 
1 is passed through the back of the mandrel- 
read. 

We now have the three holes of the same size 
with their axes approximately in the same line, and 
in a plane parallel to their own lathe-bed. For the 
long drill, a boring-bar is now substituted; this 
boring-bar is a cylindrical shaft, which accurately 
fits the hole in the poppet-head ; but it is mortised 
through, so as to carry flat steel cutters of various 
shapes and sizes, for the se of shaping out the 
aperture in the front of the head to receive the steel 
collar in which the mandrel is to permanently run. 
Other cutters are also used to face up the mandrel- 
head at the back, so as to finish all the faees or 
bearing-parts true and square to the lathe axis. 

The finished hole in the front of the mandrel- 
head, to receive the stoel collar, is tapered about 
Win. in its length, which is about lin., and the back 

tt is shaped out to a curve to leave the right 
ength of collar bearing. Finally, a vertical hole 
has to be drilled through from the as a passage 
for the access of oil to the mandrel. The back- 
centre cylinder is left carefully true by the drill. 

In making the steel collar, a suitable ring of cast 
steel having been forged and properly annealed, is 
chucked and turned out true, the inside bein 
slightly tapered from behind forward, and the hin 

turned out to receive an obtuse cone of 45° 
om the axis; the collar is then fixed upon a true 
steel arbor and turned outside to fit the tapered 
hole in the mandrel-head ; it should be of such size 
as to fit into the hole to within pin. of its intended 
position. The front edge of the collar is then 
rounded off, and a hole is drilled through it to 
correspond with the hole drilled through the man- 
drel-head, and a slight groove for the passage of 
oil is filed parallel to its axis. 

The collar is then hardened, by being made hot 
in a clear fire, and dipped into clean cold water. 
In order to fix the collar in its place, the mandrel- 
head is placed upon a hot-plate or stove, until the 
face becomes too hot to touch. It. will then be 
found that the cold collar can be easily driven up 
to the desired position, and the head, on being 
cooled, will retain the collar in its place. The collar 
must, of course, be inserted so that the hole which 
has been drilled in it is in a line with the oil-hole in 
the mandrel- bead. 

The inside of the collar, having been turned with 
both its cones fitting a steel gauge plate, to which 
counter-gauge plates have been made, we use those 
gauges for turning up the correspondivg cones on 
the mandrel. . 

In proceeding to make the mandrel, which is made 
of the very best Lowmoor iron to be procured, it 


which, as Dr. Edmunds has remarked, is of great 
value for accurate boring and other scientific 
ses. 

s aving thus briefly described some of the most 
important points making a lathe of this character, 
we will consider for a few moments a few of the 
simple tools adopted in metal-turning—that is, 
iron, steel, &c. e lathe will, of course, be the 
same as used for wood-turning, although for heavy 
work a back-geared lathe is to be preferred; but 
this must be according to circumstances. As for 
hand-tools, a graver, chisel, round nose, triangle 
tools, and parting tool, will be sufficient for practi- 
cal purposes. The graver is made of square steel, 
and ground to a diagonal or diamond shape. Now 
as to the correct angle at which such a tool should 
be ground. This is, and always has been, the 
subject of great comment; but my experience as a 
practical turner is that after a very little practice, 
a workman will grind up tho tools to such an angle 
as will suit his purpose, and cut clean and sharp 
without paying any attention to the many theories 
laid down by various authors. 

In centring a piece of iron or steel, it is import- 
ant that it should be drilled up and counter-sunk. 
This is done with a small drill in the first place, and 
a half-round counter-siuk to follow. o object 
of it is to prevent the point of the centre working 
against the bottom of the hole. The 5 process 

be to face the ends up true. This is one with 
a triangle tool, which is a tool easily madè from a 
worn-out saw-flle; I say a saw-file, becauò these, 
for the purpose for which they are used, Re left 
harder than one files of tho eii shapa and, 
consequently, only require grinding. I Wave 
5 a iw here to illustrate what I nan. 
Two sides are ground up sharp, and the ad 
diagonally. This tool can be used for either t'® 
right or left side of the work. 

e object of facing the ends of the ma'crial is td , 
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prevent its running out of truth, which it will soon 
do from the unequal pressure upon the poppet-head 
centre, caused by an unequal surface. e best 
way to hold this tool will be thus:—The handlo 
grasped firmly in the right hand, with the knuckles 
upwards, and the tool itself passed between tho 
thil and fourth fingers of the left hand; the lower 
edge of the tool is then brought firmly on to the 
rest, and by inclining the cuttiug edge towards the 
work, it is brought into contact, and those parts 
that are uneven ure soon reduced to flat surface. 

To turn a cylindrical piece of steel or iron, the 
graver is necessary ; this tool it held in a similar 
way, only brought to a different position; the right 
hand must be more to the front, and the T-rest so 
arranged that the point of the graver can be brought 
to the centre of the work. Tho character of this 
tool, like many others, will greatly assist the opera- 
tor in finding the position of the rest that is most 
suitable to the diameter of the work being turned. 
With these few remarks upon turning iron and steel, 
and holding the tools, I will take another branch of 
metal-work—that is, drilling and boring. 

In this branch of turning, which is a very im- 
portant matter, there are various ways and means 
adopted: work that is held in a chuck must have 
a centre formed with a triangle tool, and the drill 
is made to pass through it by means of the poppet- 
head; if the drill is used between the centres, it is 
held either by a carricr or u wrench, and sufficicut 

ressure maintained by the poppet-head to keep the 

nll always cutting. In using a drill thus, it will 
be necessary to be careful to keep the pressure 
against the centre when withdrawing it: if it is 
allowed to get free, the revolution of the lathe will 
cause it to catch and break the drill, and probably 
damage the operator’s hand. 

When a long cylinder is required to be bored, the 
boring-collar must be brought into use; this is a 
circular plate, with a series of holes coued out from 
the back. The work is rounded on the front edge, 
and runs between the plato and the runuing centre. 
The centre must be formed in similar manner, and 
the drill passed up in the same way; after which, 
a half-round bit must be used. The mouth of the 
hole is turned out to tit the bit, which is held in the 
sime way as the drill; for steel and iron a 
lubricant of some kind is necessary; either oil or 
soap-suds will answer. 

I have great pleasure in saying that, as for the 
various chucks for holdingdrillsand small work, our 
American cousins have made such rapid strides, that 
they need no commcut from me; suffice it to say, that 
they are a most useful adjunct to any lathe, and as 
Mr. Churchill is, I am glad to see, in full force and 
so able a representative of the American trade, I 
will leave this matter in his hands, and proceed to 
give a few details on screw-cutting. 


Screw Cutting. 


I think a word or two on striking and chasing 
screws will be of interest to many, especially those 
not far advanced in the art of turuing. This, then, 
formsa very unportaut part in general turnery ; 
screws cut upon ivory or hard wood, for such purposes 
as boxes, can be cut with a screw-tool or chaser, 
without the assistance of any special ap tus; but 
to do this of course requires considerable practice, 
and is what is termed striking a thread. 

It will be policy, in the tirst place, to practise 
upon inexpensive material ; and for wood-screws 
boxwood will be the best material, having the wood 
chucked in a cup-chuck. A plain cylinder, without 
a shoulder or obstruction of any kind, will be the 
best to begin with, about Yin. long and lin. in 
diameter, aud the chaser should have about 20 
threads to the inch. ‘The tool will require to be 
held somewhat differently to the graver and chisel : 
the handle is held by the right hand, with the 
knuckles underneath; the left hand is passed round 
the body of the rest, and the thumb placed on the 
top of the screw-tool. ‘The rest is placed parallel 
to the work, and not quite close to it, the height 
being so adjusted that it will allow the cutting face 
of the tools to be held ata slight angle. When 
central to the diameter of the material, when about 
to start the thread, the tool should scarcely touch 
the flat of the rest, but must be guided by the first 
finger of the right hand and the thumb of the 
left hand. When thus supported, it is moved in a 
curved line, in the opposite direction to the rounded 
edge of the end of the iron, which must be rounded 
off. Now, this action, it will be readily seen, 
necessitates tho movement of both wrists, the right 
going forward for the purpose of advancing the 
tool, while the thumb of the left hand regulates 
the speed at which the tool traverses, which rate 
will also mainly depend upon the pitch of the 
screw that is being struck. 

It will be seen ut once that the tool being moved 
in the opposite direction to the rounded edge of the 
work, that the cut only takes place in the centre 
of the width of the 105 8o that the greatest depth 
of cut 18 obviously there. Supposing that, what is 
termed a true lead, is obtained, the same action 
must be repeated several times, to gradually lead 
the thread on to the cylindrical part of the work, 
where if is of course required. When practising 
striking screws it will form an important feature of 
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the work, that the hand and foot work, so to 
speak, simultaneously; by this I mean, that the 
speed of one should coincide with the others. By 
way of further illustration: it would be impos- 
sible to cut a screw of, say, twenty threads to the 
inch, with tho lathe running at a high speed. 

I need scarcely add that the practice of striking 
threads is productive of some very curious results, 
such as double where single threads are wanted, 
treble, and what is commonly known as a drunken 
thread: thig latter is, I may say, tho most pro- 
mineut result; and although the term is, I am 
aware, extremely inelegant, I will ask you to 
pardon it, as it so forcibly expresses the meaning, 
aud J venture to say that as long as the practice of 
striking screws by hand is coutinucd, it will be 
heard far and wide. I will ask the tyro not to be 
dishcartened if his first trials prove fruitless, but to 
make a determination to overcome the difficulties 
of what will prove to him a most usefal branch of 
the art of turning, and to bear in mind, at thesame 
time, that if there were no difficulties to contend 
with, there would be no ment in endeavouring to 
become efficient. 

I will now proceed to describe the traversing 
mandrel, which offersa means of cutting such screws 
mechanically. This is largely needed by amateur 
turners, as striking screws with certainty requires 
continual practice. It will be found to overcome 
all difficulties, and to be extremely handy. 

In the traversing mandrel the lathe-head casting 
is about the substance of the ordinary back-centre 
lathe, but both ends are more nearly alike. The 
mandrel, however, is made sufficiently long to pro- 
ject at the rear. Itis made of the very best cast- 
steel, and should always be borcd throughout ; its 
bearings are cylindrical, and its cylinder is hardened 
at those purts which run in the collars. ‘The front 
of the mandrel has a cone left on it of 45° fitting 
to a corresponding cone in its collar, and 
which stauds in the reverse direction to the 
obtuse cone of the hack-centre lathe. When being 
used for plain turning it is kept in its place by a 
steel cap, fitting over the back end of the mandrel, 
and bearing against that face of the collar. This 
cap is prevented from turning round by a steady- 
pin in the end of the mandrel passing through a 
corresponding hole in the mandrel, and is retained 
there by a screw which fits into the eud of the 
mandrel. On the end of the maudrel, steel screw- 
guides may be substituted for the cap, and secured 
by the same screw. Six of these geucrally accom- 
pany a high-class lathe of this kind, and are found 
to be suflicient for all practical purposes. The 
conductor is made of either brass or gunmetal, 
and consists of a ring cut into segments, and 
severally screwed to correspond with the steel 
guides; the ring is then fitted on to an eccen- 
tric mounted on a stud under the centre of the 
mandrel at the back of the head. The metal 
guide works freely on the eccentric, but to fix the 
guide selected for use in contact with the stccl 
screw -guides, it will need the use of a lever. By 
means of this guide the mandrel is quite under 
control of the conductor, and, with the guide on 
the mandrel, is compelled to work backwards and 
forwards, according to the pitch of the guide and 
the direction in which itisturned. I have now 
abolished the obsolete fractional pitches, and screw 
these guides with six convenient aliquot threads, 
each guide being branded with a figure giving the 
number of threads to the inch which it cuts. 

The pulley, which is also made of brass or gun- 
metal, should receive careful attention in its con- 
struction. It is made hollow to avoid weight, but is 
turned all over inside, so that it is equally balanced 
when put together. The best way to put sucha 
pulley together is to shrink the face in. Some 
makers solder them, but the former way is prefer- 
able. The inside having been carefully turned all 
over, the front is then turned out ‘tha deep, and 
under- cut. The face is then turned toa corresponding 
angle, and left ono ,\.th larger than the recess. The 
body of the pulley is then placed on a heating-stove 
until it expands sufficiently to admit the front, 
which is pushed in, and then allowed to cool, when 
it will be as solid as if it were one piece. The centre 
hole is then turned out taper, and the mandrel 
titted accurately to it. As only a small face can be 
left on the mandrel, it is necessary to fit to it a 
steady-pin and, the pulley being cut out to fit it, a 
nut and washer behind fix it securely to its place. 

On the face of the pulley eight circles of divisions 
are drilled—viz., 309, 192, 144, 120, 112, 96, 60, 12, 
an adjusting index is also an indispensable addition. 
I may mention that I put the division of 12 for 
dividing square and hexagon, as it saves the wear 
of those that are required for ornamental turning. 
Such lathes are usually mounted on a strong double 
frame of mahogany, which checks vibrution and 
deadens sound. 

(Zo be continued.) 


SPIRIT of turpentine is now made from sawdust 
and refuse of the saw-mill. It is extracted bya 
sweating process, and yields 14 gallons of spirits, 3 
to 4 gallous of resin, and a quantity of tar per cord. 
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SCIENTIFIC NEWS. 


— — 


HE great comet was observed by Mr. Com- 
mon on the 27th ult. with the 3it. reflector, 

and under a high power the condensation wis 
found to contain five distinct nuclei in a straight 
line, each about equal to a star of the eleventh 
mag. Mr. Common thinks the comet may be 
visible with a modcrately-large telescope during 
the dark nights now prevailing. Herr Stechert 
has calculated an ephemeris from the elements of 
Dr. Kreutz; but one position will probubly 
suffice— Feb. 10, R.A. 6h. Om. 17ste.: N. I'. I)., 
109° 35’, Berlin midnight. The comet is thus in 
the constellation Lepus, near the south-west 
horizon. A History of the Discovery and 
Appearance of the Great Comet of 1532, by the 
Rev. T. E. Espin, B.A., forms No. l of the 
Transactions of the Liverpool Astronomical 
Society, published by Adam Holden, Liverpool. 


D' Arrest’s comet is expected to return about 
June 12, and M. Levean is preparing an 
ephemeris fur April 23 to November 25; but 
other calculations place the next perihelion on 
Jan. 13, 1884. 

The new comet, which we mentioned last week 
as having been observed from Puebla, Mexico, 
has not been picked up, and is probably a'myth 
or a nebula. 

A telegram has been received from Prof. 
Lemstrom, chief of the Finnish Meteorological 
Observatory at Sodankyli, in which he states 
that he placed a galvanic battery with conductors 
covering an arca of 900 square metres on a hill, 
and found the cone to be surrounded by a halo 
which faintly but perfectly yielded the spectrum 
of the aurora. He regards this, «nd some sub- 
sequent results, as direct proof of thy electrical 
nature of the aurora. 

A valuable memoir on tho observations of Den- 
ning’s Comet (V. 1881) has been published in 
Copernicus by Mr. W. E. Plummer, of the Oxford 
University Observatory. The author's opening 
remarks are very interesting. Ile says :— OË 
the several periodic comets with which wo aro 
acquainted, that whose orbit is discussed in the 
following pages, and for whose discovery we are 
indebted to Mr. Denning, will probably prove to 
be not the least interesting if continucd observa- 
tion at successive returns be practicable. Accept- 
ing, for the present, the elements of Dr. Hart- 
wig, published in the Astronomische Nachrichten, 
No. 2405, which are very approxunate, we have 
the following data :— 

T = 1881, Sept. 13, "4203. Berlin M. T. 


m — Q = 312 39 36:2 
83 = 6) 54 Lid 
c= 6 50 45-4 
ġ= 56 7 44 

log. a = 0630750 

Period = 8 '8uceu years. 


These elements present some striking pecu- 
liarities; for, in the case of the comets of short 
period hitherto observed, the aphelia have grouped 
themselves at a distance froin the sun, but 
slightly removed from the orbit of Jupiter, or, 
as in the case of Tuttle’s Comet, near the orbit of 
Saturn; but this division, hitherto marked with 
tolerable distinctness, is, to some extent, removed 
by the discovery of a comct whose mean distance 
corresponds to a period of nearly nine years, and 
which considerably bridges the gap hitherto 
noticed in the aphelion distances. ‘The period 
exceeds more than a year that of Faxe's Comet, 
the most distant of tho short-period group (pro- 
perly so-called), and falls about midway between 
that of Encke and Tuttle, indicating a mean 
motion differing considerably from that of any 
comet yet observed. The inclination of the orbit 
to the Ecliptic is so small that the comet's dis- 
tance from that plane is never very great; and, 
consequently, its approach to cach of the planets 
can be within very narrow limits. If, therefore, 
the comet hus been a member vf our system for 
any considerable time (and considering its faint- 
ness at the last apparition this is not improbable), 
the orbit must have sutfered considerable per- 
turbation from any or all of these planets: a fact 
which, while it may account for the unusual 
mean distance that the comet now has, renders 
any attempt to inquire into its past history, with 
precision, a matter of great difliculty and uncer- 
tainty.” Mr. Plummer then proceeds to an able 
and rigorous discussion of 36 observations of this 
comet obtained during the seven weeks it re- 
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mained visible, and gives the period of revo- 
lution as 3,235 days, after applying certain 
corrections. 


The members of the Greely Colony Relief 
party have been selected, and will sail from 
St. John’s about June 15 next. The Greely 
Colony was not relieved last year, and it 
is important that they should receive fresh pro- 
visions this year, as it is desired to continuo 
the observations until the autumn of 1884. The 
expedition will endeavour to reach Discovery 
Bay; but failing, will seek a suitable shelter, 
and endeavour to communicate with Licut. 
Gruely by sledges, 


At the last meeting of the Physical Society, 
Prof. G. C. Foster read a paper On the Deter- 
mination of the Ohm, in which he described a 
method he proposed in 1874, which consists in 
balancing the E. M. F. set up ina coil of wire, by 
spinning it in the earth’s magnetic field against 
the E.M.F. of a battery ina wire the resistance 
of which is to be detcrmined. The general 
results are so satisfactory that the experiments 
are to be continued. Mr. Glazebrook stated that 
the Cavendish Laboratory at Cambridge would 
soon be in a position to test and certify any 
resistance coils sent there. 


According to Herr Stefan, a magnet placed in 
a hollow sphere of iron magnetised by external 
forca is screened from the action of other magnets, 
but not from the influence of the earth. 


A catalogue of the Library of the Royal Geo- 
logical Society of Cornwall has been compiled 
by Mr. W. A. Taylor, the assistant curator and 
librarian. The books, papers, &c., aro entered 
under the authors’ names. 


At a recent meeting of the Institution of 
Civil Engineers, Mr. John Fernie, member, 
read a paper on mild stecl fireboxes in American 
locomotives, in which he stated that the uso of 
mild steel was now general, although the outer 
shells were made of iron in many cases for 
economy. The actual cost of steel fireboxes is 
about one-fifth that of copper, but the work- 
manship costs a little more. 


M. G. Tissandier has lately been studying, 
with his brother, the application of dynamo- 
electric motors to aërial navigation, and in a 
paper read to the Paris Academy, he describes a 
pia designed to drive along, in free air, an 
elongated balloon of 900 to 1,000 cubic metres. 
It comprises (1) a screw-propeller with two vanes, 
made of steel wire and varnished silk; (2) a small 
Siomens dynamo (minimum weight), which 

makes 1,200 revolutions for 120 of the propeller ; 
(3) a bichromate battery, of 24 elements, mounted 
in tension, and divided into four series. An 
element consists of a vulcanite case, holding ten 
zinc and eleven carbon plates alternating. Tho 
liquid, a very concentrated acid solution, is sup- 
pled through tubing from a vessel that can be 
raised or lowered at will. A commutator and 
two instruments for electric measurements are 
added. With a total weight equal to that of 
three men, the system is capable of furnishing 
regularly, during three consecutive hours, the 
work of 12 to 15 men. 


According to the Eisen Zeitung, the horse- 
power costs per hour (1) in the case of small 
stcam-engines, about 31˙6 pfennige (10 pf. = 
about Id.); (2) hot-air engines, 28°5 pf.; (3) 
Otto’s new gas-motor, 25 pf.; (4) water-motors, 
with artificial high-pressure supply, 95:5 pf. ; 
(5) horse work, per time and work unit, 45 pf. ; 
(6) wheel turners (8 men calculated per horse- 
power), 200 pf.; (7) large better class steam- 
engines, of at least 50 h.p., consuming 5lb. coal 
for the time and work unit here considered, 
8-5pf. Thus the large steam-engines are pecu- 
liarly economical; and if electric transmissions 
become available for small industries, the large 
steam-engine will always be cheaper than the 
cheapest small motor, as in such transmissions 
half the mechanical power is still lost ; the horse- 
pe per hour may be put at 17pf. to 20pf. 

ossibly in the future steam-cngines may be 
surpassed by gas-engines in some casos. From 
the Deutz gas-motor works a sugar-factory has re- 
cently been supplied with two 50 horse-power gas- 
engines and special gas-works; and this system 
has shown a coal-consumption of 0°8kg. (say 21b.) 
per h.p. per hour. 


At Erlangen, in Bavaria, a committee has 
been formed, with the burgomaster as president, 
to consider the feasibility of making an electric 


railway bet-veen Erlangen and Gracfenburg, a 
few miles to the east. 


A competition has been recently opened (till 
3rd April) by the Roumanian Government, for 
the construction of two metallic bridges on the 
railway line from Bucharest to Kustendje; one 
over the Danube, about 2,600ft., opposite Czern- 
avoda ; the other, 900ft. over the Borsea. Three 
prizes, of 40,000f., 30,000f., and 20,000f. are 
offered. : 

A committee has been formed in France to 
organise an international exhibition of appa- 
ratus designed to insure the safety of travellers 
on railways. The objects exhibited will be in 
three classes—(1) various systems of couplings; 
(2) signals; (3) brakes. 


Paris decided to try wood-paving last year, 
and a part of the Boulevard Montmartre was 80 
paved. The system has since been introduced in 
the Champs Elysées, between the Place de le 
Concorde and the Rond Pont (surface about 
27,000 metres). The English Company employed 
undertakes to maintain the paving in good con- 
dition during the 18 years of tho contract, for 
4fr. 85c. per superficial metre and per year. 


The direct photography of sound-vibrations has 
recently been effected by Prof. Boltzmann, as 
follows:—A small, thin platinum plate was 
attached perpendicularly to the centre of a thin 
iron plate, which, as in the telephone or phono- 
graph, was fixed on a wall-piece and vibrated to 
sound, With a solar microscope an image of 
the platimum-plate was focussed on a screen. 
Then a prepared photographic-plate was quickly 
moved across, in the plane of the screen, by a 
strong spring, while the mouthpiece was spoken 
to. A bounding line between light and shadow 
was so obtained on the prepared plate, forming a 
curvo which closely corresponded to the sonorous 
vibrations. To the vowels pretty simple curves 
correspond, often approximately curves of sincs, 
often interference curves of two or three curves 
of sines. The consonants give vory multifarious 
curves. 


A Franco-Italian Exhibition is to be held at 
Nice next winter. 


The adoption of the repeating rifle (Mauser 
system), has almost been decided upon in Russia. 
It is estimated that the required modifications in 
the existing armament will not involve serious 
expense. 


The Japan telegraph lines have, roughly, an 
extent of 4,475 English miles, with a wire length 
of 10,551 miles. In the last working year there 
were sent 1,935,320 telegrams, of which 
1,888,438 were in the Japanese tongue. The 
telegraph staff numbers 1,802 officials. 


The Dervaux epurateur-bourbeur (so-called) 
has for its object the automatic extraction of 
deposits which form in steam-boilers. ‘The 
apparatus consists essentially of a plate- 
metal reservoir communicating on the one hand 
with tho feedwater, and on the other with the 
boiler; in the latter case by two vertical tubes, 
one of which penetrates to the bottom of the 
boiler, while the other terminates a little below 
the mean water-level. This arrangement results 
in a circulation of the boiler-water, which rises 
to the upper part of the receiver, where, finding 
a sudden increase of section, the eedimentary 
matters fall to the lower part of the decanting 
reservoir; then the purified water returns to the 
boiler by the second pipe. The system is said 
to work admirably. Details are promised by 
Annales Industrielles in an carly number. 


The observation has been recently made b 
Herr Noack, that zinc-powder heated to 400° 0. 
abundantly reduces carbonic acid to carbonic 
oxide. The reducing action of highly heated 
zinc on CO, has long been known; but zinc- 
powder does not appear to have been tricd in this 
way. Herr Noack considers the method, on 
account of its cheapness and the t purity of 
the carbonic oxide gas produced, to be vastly 
superior to other methods of obtaining the gas. 
The mode of operation ig described in a recent 
paper to the Berlin Chemical Society. 


Last year, according to the Industrie Zeitung, 
1,790 shipwrecks occurred, in all seas, as against 
2,039 in 1881, 1,680 in 1880, 1,688 in 1879, and 
1,594 in 1878. These wrecks, 576 of which were 
on the British coasts, involved the loss of 4,129 
men’s lives. During the last five years no fewer 
than 21,763 men have perished by sea. 


The Prussian Society for Encouragoment of 


Industry has offered a prize of £300 for the best 
account and estimation of the methods of working 
coal mines, also of modes of ventilation, and pre- 
cautions taken to insure the safety of miners. 
The Society for the Protection of Animals in 
Copenhagen offers two prizes of about £75 and 
£38 for the two best memoirs on the possibility, 
with the view of physiological investigation, of 
substituting for vivisection the section of animals 
newly killed. 

It is gonerally recognised that rain-water takes 
up ammonia from the atmosphere, which pro- 
bably contains the substance in tho state of 
saline matter; but there is discrepancy as to the 

roportion of ammonia present. M. Houzeau 
who recently received rain-water from Algeria 
containing not a trace of ammonia), says the 
time that has olapsed between obtaining the 
water and analysing it is an important factor. 
Another important consideration is the amount 
of monthly rainfall. M. Houzeau's tables show 
that the less it rains, tho richer in ammonia is 
rain-water. 


An instructive series of articles on Turbines,” 
by M. Richard, is now appearing in La Lumiere 
Electrique. The same journal (20th Jan.) has an 
account of a control apparatus for measuring the 
velocity of trains on large railway bridges. It 
iş the invention of M. Waldorp, a Dutch engi- 
neer; and a few months’ trial of it on the South- 
Eastern Railway of Holland, at a bridge over the 
Meuse at Karostein, has proved its efficiency. In 
Holland, the limit of speed for trains ing 
over bridges is 30 kilometres (say 19 miles) an 
hour. The apparatus referred to acts automati- 
cally; gives the record of a series of trains during 
24 hours without requiring altoration; and the 
curves it gives indicate the velocity of the train 
at different parts of the bridge separately. 


With its harbours considerably enlarged, its 
vast docks, its hundreds of ships from all parts 
of the globe, Hamburg is a striking picture of 
maritime activity. In front of the principal 
part of the town, along the opposite bank of the 
Elbe, oxtends tho island Steinwerder, which is 
occupied with numerous docks. Steamers ply 
Ferula between it and Hamburg. It is now 
proposed to make a tunnel under the Elbe con- 
necting the two banks. The length will be about 
2,666ft., and the cost about £900,000. 


The Exciting Properties of Oats.—Experi- 
ments have been recently made by M. Sanson with 
a view to settling the question whether oats have or 
have not the excitant property that has been at- 
tributed to them. he nervous and muscular 
excitability of horses was carefully observed with the 
aid of graduated electrical apparatus before and 
after they had eaten a given quantity of oats, or 
received a little of a certain principle which M. 
Sanson succeeded in isolating from oats. The chief 
results of the inquiry are as follows :—The pericarp 
of the fruit of oats contains a substance soluble in 
alcohol and capable of exciting the motor cells of 
the nervous system. This substance is not (as some 
have thought) vanilline or the odorous principle of 
vanilla, nor at all like it. It is a nitrogenised matter 
which seems to belong to the group of alkaloids; is 
uncrystallisable, finely granular, and brown 
in mass. The author calls it avenine.“ All 
varieties of cultivated oats seem to elaborate it, but 
they do so in very different degrees. Theelaborated 
substance is the same in all varieties. The differences 
in quantity depend not only on the variety of the 
plant but also on theplaceof cultivation. Oats of the 
white variety have much less than those of the dark, 
but for some of the former, in Sweden, the differ- 
ence is small; while for others, in Russia, it is con- 
siderable. Less than 0:9 of the excitant principle 
per cent. of air-dried oats, the dose is insufficient to 
certainly affect the excitability of horses, but above 
this proportion the excitant action is certain. 
While some light-coloured oats certainly have con- 
siderable excitant power, some dark oats have little. 
Determination of the amount of the principle 
present is the only sure basis of appreciation, though 
(as already stated) white oats are likely to be less 
exciting than dark. Crushing or grinding the grain 
weakens considerably the excitant rty, 

robably by altering the substance to which it is 
ue ; the excitant action is more prompt, but much 


less strong and durable. The action, which is im- 
mediate and more intense with the isolated principle, 
dose not appear for some minutes after the eating 
of oats; in both cases it increases to a certain point, 
then diminishes and disa The total duraton 
of the effect is stated to be an hour per kilogramme 
of oats ingested. 


ACCORDING to a German contemporary, a brass 
capable of being forged hot, may be made with v0 
parts copper, 38} zinc, and 11 iron. 
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LETTERS TO THE EDITOR. 


— — 

[ We do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

AU communications should be addressed to the EDITOR of 
5 N MECHANIC, 31, Tavistock-atreet, Covent-garden, 

All Cheques and Post-ofice Orders to be made payable to 
J. Passmore EDWARDS. 

„“ In order to farilitate referenca, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which ii appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular kno and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to kcep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive ir original,” 
—HMontaigne’s Essays. 

— — 


ASTRONOMICAL—CORRIGENDA FOR 
“ CELESTIAL OBJECTS.” 


121031.I HAV d been requested by a friend, 
who had failed with a smaller instrument, to 
examine the star 6 Auriga, I attacked it on Jan. 
30 with my beautiful 94in. ‘‘ With’? mirror. The 
night was not sufficiently favourable for the pur- 
pore there being much of what I believe Sir J. 

erschel called ‘‘brandishing ’’ about the object. 
A fine power of about 210 showed me nothing ; but 
with 450 there was a sufficient indication, which 
better air would have converted into a certainty, of 
a minute companion, the position-angle of which 
I guessed at 5 or 10°. Subsequent reference to 
O T's work gave a mean of 5°55°, so that there 
could be no doubt as to the object. But it certainly 
appeared much too small for his assigned mag- 
nitude of 7°) (7:8 on one occasion), correspondin 
with a little less than 8 of Smythe scale. Will 
gome observer, provided with superior means, 
examine itf I have reason to suppose that in the 
immediate proximity of a brilliant star, I am apt to 
under-rate the magnitude of a smaller companion. 
15 ai thcre may be a probability of variable 

ight. 

Notwithstanding the general state of the weather, 
there have been a few tine intervals this winter, 
and I have repeatedly glimpsed Encke’s division ou 
the outer ring of Saturn; on one ion (Dec. 9) 
it was held so firmly that I could seb that it formed 
an unequal division of the ring. The variable S 
Ononis is extremely small at the present time. 

I have noticed, with regret, an omission of some 
importance in my Celestial Objects.” It should 
have been stated, on p. 7, that Dawes’s value for 
separating power was intended to apply to 6-mag- 
nitude stars. 

The pretty pair mentioned on p. 228, under 
PAIX. 144 is, I am informed, X 2531, and that on 
the next page. under PXIX. 241 is ¥ 2544. 

Hardwick Vicarage, Feb. 3. T. W. Webb. 


THE GREAT SOUTHERN COMET OF 
1882. 


[21032.] — Tis magnificent and interesting 
object, which, long ere this must have disappeared 
from your Northern sky, is still a conspicuous 
oruament to our Southern heavens. Having given 
a considerable amount of attention and study to the 
subject, and, as there is not a scientific journal in 
our colony, I beg leave to submit, through your 
columns, my theory of the period and previous ap- 
pearance of the comet. 

The fact of the orbits of the three great Southern 
comets of 1843, 1880, aud 1882 being similar, affords 
reasonable grounds for a suspicion of their identity: 
and this suspicion is confirmed by the fact that the 
period between the perihelion passages of the 
comets of 1880 and 1882, measures the period 
between the perihelion ges of 1843 and 1830; 
it will not, however, satisfy the appearance of the 
comet of 1668, the orbit of which comet is found to 
be similar. A third of this period, however, will 
measure all four of these comets, and, moreover, 
account for others that have appeared. In Webb's 
„Celestial Objects“ is a record and carefully- 
executed drawings of the trunsit of a comet across 
the sun, observed on 20th June, 1819; aud I find 
that the period above-mentioned measures the 
interval between that observed transit and the 
perihelion passage of the present comet; the earth 
was also so situated that a transit of the comet 
across the Sun would occur at perihelion. 

The period of 321 days also satisfies the obeerved 
transit of a dark body across the sun on June 6th, 
1761. The comets recorded to have appeared in the 
Southern heavens in the years 1132, 1618, and 1689 
satisfy the same conditions, and I have little doubt 
that when the list of observed comets is more 
critically examined, others will be found cs 
cee to identity with the great Southern comet 
of 1882. 
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Considering the extreme difficulty of computing 
the eccentricity of an ellipse so elongated, we may 
have to depend upon such a method as the fore- 


going for the period. 
Stanmore, N. S. Wales. G. Butterfield. 


THE GREAT COMET, 18828—NEW 
COMET, 1883 (P). 


[21033.]—IT was stated some time ago that the 
great comet of 1882 would not likely be seen during 
the latter part of January, except in the most 
powerful telescopes. The nights of the 30th and 
3ist being very clear, I turned the 4:3in. Wray 
equatoreal, armed with a power of 65, on the place 
indicated in the ephemeris (Dr. Oppenheim’s) 
given in the Dun Echt Circular, No. 67, and in- 
stantly found the comet in the centre of the field. 
It was certainly not very bright nor well defined, 
especially in the n. f. side, which faded away in the 
direction of ition-angle 50°, the s. p. side being 
better defined and more condensed, but no nucleus 
could be detected. It would be difficult to measure 
the extent of the ‘‘nebulous’’ mass, but it was 
estimated at 5’ to 6’ long, by 3’ to 4’ broad, with 
my optical means. 

As it may likely yet be seen with 4in. telescopes 
before the next moonlight, I give an extract from 
the ephemeris for the last three nights of next 
week, viz. : 


HOUR. H. M. 8 8 
Feb. 8, 11 R. A. 6 2 40 D — 20 4°2 
Feb. 9, 11 „ 6 148 D = 19 486. 
Feb. 10,11 „ 6 1 0 P — 19 331 


These pices with regard to reighbouring stars, 
can read 5 be found from Proctor’s Star Atlas, in 
case the observer has not an equatorial mounting. 

A correspondent of the (Globe newspaper writes 
this week that he had (with a 6}in. telescope) seen 
the new comet reported to have been discovered at 
the Puebla Observatory, Mexico, about 1}° south- 
east from Jupiter. Dunng a short interval between 
breaks in clouds this evening, I examined this 
region, and the only object I could find resembling 
a comet was the well-known Crab Nebula 
(M.1), which has more than once led tyro ob- 
servers astray in supposing they had discovered a 
new comet. The sky becoming entirely overcast, 
5 me looking in other directions around 


upiter. 
Belfast, Feb. 3rd. Isaac W. Ward. 


[21034.]—Havr any of your readers succeeded 
in picking up the comet described at the Puebla 
Observatory, Mexico, on about Jan. 23, and said to 
be situated near Jupiter? The only comet (?) 
I can find in the neighbourhood of this planet is 
the celebrated ‘‘crab’? Nebula ( = Messier 1 
and No. 1157 of Sir John Herschel's general cata- 
logue, 1864). An English observer is also said to 
have seen the comet on Jan. 27, about 1} S.E. of 
Jupiter. It was then somewhat faint, and about 
4’ diameter. This corresponds to the nebula 
referred to, and I should have considered the whole 
matter as one of mistaken identity, were it not that 
the original telegram emanated from an observatory, 
where, most assuredly, some meaus would be 
adopted to avoid the chances of such au error. The 
nebula referred to is such a well-known object, 
and the means of identifying it so easy from its 
position, about 1° n.p. Zeta Tauri, that it is difficult 
to understand how it can have been mistaken fora 
comet. Moreover, the means of distinguishing a 
comet from a nebula are so well known, that one 
can hardly believe them to have been entirely 
overlooked on this occasion. Still, there is an 
ominous silence from Dun Echt, which gives 
strength to the inference that a mistake has been 
made in regard to this alleged comet by the Mexican 
observers. Perhaps, however, one of your readers 
is in a position to explain the matter? 

Bristol, February 5. W. F. Denning. 


(21035.]—Ir may interest our readers to hear 
that the comet was seen here to-night, at about 9h. 
with the l0in. dialyte. It was brighter than I 
expected to find it, lying between two 10 mag. 
stars, and ap as an elongated streak of 
nebulous light surrounded by a faint coma, which 
streamed away in a north following direction, and 
lost itself about 0’. Power 110. 

Herbert Ingall. 

Champion-hill, S.B., Feb. 3. 


FEATHERY MIST ON MOON. 


[21036.]—PLEasE indulge me in a brief response 
to the polite letter (20462) of M. A.“ in your 
issue of Sept. 8, 1882. ‘The reason it has been so 
long deferred is that I had allowed my subscription 
to your valuable journal to expire, and did not see 
the letter for some time. I have since renewed the 
subscription ir my son’s name, and will probably 
soon order another copy in my own; since I find 
it inconvenient not to have its weekly visits. 

“M. M. S.” says, “I cannot understand how 
Mr. Jackson can be sure that what he thought was 
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a feathery mist on the moon was not ea 
long hill or high ground of some kiud faintly illu- 
minated,” and he ‘‘ only asks for information as to 
[my reasons for judging it to be mist.” 

ly admit that it is difficult to be certain of 
anything touching the matter, and only say that it 
was called a mist or cloud because it looked so ex- 
ceedingly like one. 

That hare is a ridge or roll of high lands in the bot- 
tom of the Mare Crisium parallel with the Promen- 
torium Agaram, and nearly corresponding in poni- 
tion to the mist we saw in May last, appears be 
true, and since reading that startling work ” of 
Mattieu Williams The Fuel of the Sun,” and his 
chapter on Meteorology of the Moon, &c.,” Iam 
inclining to the view that the appearance sop 
stead of being of volcanic origin, was ausa by a 
it of hoar 


frost migt arising from a dense de 
by the rising 


frost on this roll of land just stru 
sun. 

The great southern declination of the moon and 
its ander dan position during the summer and 
autumn last , prevented good observations 
being repeated at the proper time ; and now 
that she is again assuming her more northerly 
declination at the time of new moon, it is to be 
hoped that all observers will keep a watchful eye 
about two days after conjunction, that they may 
catch the ‘“‘ terminator ” near the westerly side of 
the ‘‘ Mare,’’ and assist in determining what causes 
the ae in question. 

„M. A.“ remarks, “the light is very misty and 
transparent (r) sometimes when it is just be ing 
to rest on the top of some high object.“ ill not 
the presumed deposit of hoar frost during the lunar 
night, just struck by the sun’s rays, account for 
these misty appearances also ? 

Whether the greater depth of the Mare Crisium, 
and hence heavier deposit of frost, naturally pro- 
duces the marked appearance I twice witnessed, 
remains to be determined. 

We had a glorious time in our country watch- 
ing the Transit of Venus, since it came nght 
in midday, and we saw all the contacta. My ob- 
servations with an imperfect amateur outfit were : 


First external contact, Dec.6 .. Sh. 56m. 218. 
First internal „ a .. dh. 15m. 238. 
Second internal (approximation) 2h. 41m. 516. 
Second external..... . 2h, 59m. 538. 
Washington time obtained by telegraph. 


At the first internal contact we saw the line of 
light entirely surrounding the disc of Venus before 
she fully entered upon the sun, and noted the con- 
tact by the seeming coincidence of that light line 
with the edge of the sun, and not by the severance 
of the black drop. An idea occurred to me that 
the most accurate method of taking such contacts 
would be to provide a proper automatic arrange- 
ment connected with a time-noting pendulum, 
whereby an instantaneous photograph of the sun 
could be taken every second of time, about the 

riod of each contact. Let the different observers 

provided with the same apparatus so that the 
images would be similar in size. If such an arrange- 
ment could be perfected, by trial on transits of 
Mercury, and ready for our great-grandchildren in 
A.D. 2004, methinks the compurison of times at 
different stations might be much Pa 

G. Jackson. 
Hockessin, Del., U.S.A., January 16th. 


SIZE OF FLAT IN NEWTONIAN 
TELESCOPES. 


(21037.J]—In reply to letters from 21006 to 21009, 
of course I am wrong, for Mr. Calver says I am; 
and who would fail to be silenced, if not satistied, 
by such a dictum, from such an authority? But I 
will ask him to inform me how it is that my mirror 
will give me an image of sun or moon when all but 
the extreme margin is cut off by a stop, if my flat 
is too small? And as most seem to allow that all 
parallel rays are reflected by it, and as my telesco 
tube has an opening in front only as large as 
mirror—and most others are made 1 mine in pa 
respect—I ask, How any but parallel rays can 
ite it from any object sa which it is pointed? I 
believe also that my error is ¿hat of all the old 
makers. I have a I0in. reflector of Herschel's, of 
loft. focus, and the flat of that is only lin. in 
minor axis; also another of 6}in. aperture, and 
tft. focus, by an old maker, witha flat of only jin. ; 
so that it is very evident that those old makers did 
not understand what they were about, for I believe 
Mr. Calver will be puzzled to find any old 
of 12in. aperture with a flat of 2}in. in minor axis. 
And until I am shown how the converging rays 
from sun or moon, or any other object, can get to 
my mirror, I shall be contented with a flat that 
reflects ull the parallel rays into the eyepiece. 

Philip Vallance. 


[21038.]—Ix the Fig. in my last (21006), the line 
near the centre is placed there in mistake. 

I only take exception in Mr. Bell’s letter (21007) 
to his expression, that the centre of the mirror is 
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where you can best afford to lose light, and to his 
drawing his conclusions apparently from theory. I 
should say that the centre is the most valuable and 
critical part of the mirror, and I believe that 
makers will bear me out in this. Who would think 
of putting ina disc, which a flat virtually is, in- 
stead of a stop, to improve his definition’ What 
charming dises also you get with a largo mirror 
and an eccentric stop—in which case the central 
rays are all there aud perfect. My remarks on the 
subject have simply resulted from my own experi- 
ence. 

My mirror is 122 sq. inches area, 2}in. flat, 4-908 
sq. in., and 1% flat. 2-405, or rather less than half. 
The loss of 23 in. of light seems very little on 122; 
but the result with the 14, as I have before said, is 
unquestiouably de eases on all points—light, deti- 
nition, colour, and discs. 

My 23 flat is Al, and is the right size to take all 
the rays from cone 32“ angular object. My 1} 
takes all the rays from 19“; but there should always 
be a margin, and I should not consider that I get 
the very fest from my mirror on more than 127 to 
1G’. This gives very ample field, 12’ being 16 times 
the diam. of Jupiter. 11 I wanted more I should 
use the 22 in. flat. 


Fordingbridge. T. Westlake. 


SIZE. OF FLATS IN NEWTONIAN RE- 
FLECTORS—EYEPIECE LENSES FOR 
GREGORIAN. 


{21039.]—As the view I took of the principle on 
which the size of the flat should be determined is 
so abundantly confirmed by Mr. Calver and others, 
I need say but little more on the subject. I wish, 
however, to refer very brictly to certain remarks of 
Mr. Westlake und Mr. P. Vallance in your issue of 
February 2nd. 

Ur course, if Mr. Westlake likes to have two or 
more flats, and to go to the trouble of changing 
them, he can use a small one for the stars, and a 
larger one for the suu or moon; but I quite agree 
with Mr. John Bell that the gain of light before 
reflection must be infinitesimal in substituting the 
lesser obstruction, while, as regards the loss of light 
af(cr reflection, the amount is, as I have shown, 
very considerable. 

On what authority Mr. Vallance states that the 
stops ina refractor are fixed without any reference to 
the size of the focul unage, I know not. If they ere so 
fixed, then they are wrony/y fixed. Certainly, “if” a 
flat will reflect all the parallel rays which fall on 
the large mirror, it is large enough for that mirror; 
but if you use it for a larger mirror of the same 
focus, it is xut large enough. 

Again, if you have a longer focus as well as a 
larger mirror, you may, perhaps, fiud the same 
flat sufficiently largo for the stars, but »ot for the 
sun or moon. In fact, the size of flat depends on 
three conditions, which may vary considerably in 
different telescopes. Firstly, on focal length of 
largo mirror, which determines the size of the 
inage; secondly, on the diameter of the mirror, 
which, in conjunction with the size of focal image, 
determines the form of the frustum of the cone of 
ruys; and thirdly, on the distance to which the 
image is to be projected outside the tube, which 
determines at what part of the cone the flat has to 
be placed. 

II A. J. W.’ (query 49410) finds by trial at 
what distance from his lens (when removed from 
the telescope) he gets the smullest image of the sun, 
he will kuow its focal leugth, and the other lens 
ought to be three times such focal leugth. 

A. S. L. 


[21019.]—Ir Mr. Brashear will collect about loz. 
from llb. of best rouge of good purple colour, he 
will find it will not scratch. A pad once rubbed 
with rouge and shaken out lasts for many mouths, 
and will polish beautifully. Of course, always use 
a pad without rouge to fiuish ; but it is merely a 
fonn, for it doesn’t appear to require it. If the 
bath acts well, a couple of minutes suffice to do the 
Weis polishing—it often hardly nceds touching 
at all. 

I get best results with 25 grains of potash to 50 
of silver. I have often given a mirror two baths. 

I sec Mr. Bell and Mr. Westlake have fully and 
clearly dealt with Mr. Vallance’s flat question, and 
I need only remind him that he is quite wrong in 
stating that uo provision is made for the image of 
the moon in tbe diaphragm of a refractor—that 
provision iw made by those who know how to 
mouut them. I shall be interested to sce Mr. 
Vallance accept Mr. Bels challenge. 

G. Calver. 


OBJECT-GLASS—COLOUR-TESTING— 
FLATS. 


(21041.J—Tr figures on the glass of M. Feil are 
rather a mystery to me—I mean by“ brand” 
in the case ot Messrs. Chance's glass, the red and 
blue chalkemarks L.F., H.F., &e., and the gum 
labels on XI. Feil’s glass. I have some 364 density 
numbered 1307, and some very light crown, 1401. 


The only thing to go by is the paper label, and I 
should say M. Feil could say what the glass is if 
the numbers were scnt to him—ho is very obliging. 
The querist, J. C. L.,“ is not doing so badly with 
his fluts ; when he gets a flat, and not before, the 
appearances of that sized plate will be a succession of 
straight rainbow-coloured bands, with a space quite 
colourless between each; there seems a difference 
to me inexplicable in the intensity of the colours, 
as wellas the shades. I should hold the plates 
vertically, and place them together without slip- 
ping, and let thea stand a bit. Use no pressure 
at all; but very carefully clean and brush the sur- 
faces before attempting to try them. Mr. Brashear, 
I have no doubt, will give us more information 
when he writes. Prismatique. 


WHAT SHALL WE EAT AND DRINK? 


[21042.]—Dr. ALLINSON will probably not need 
any aid in maintaining bi ound against all 
comers, ‘ A London Medical Student““ included; 
but the question now raised is really of such ex- 
treme importance, that I trust you will find space 
for my sinall contribution. 

The question I refer to is:—May we, as a com- 
munity, place ourselves, our wives, and our children 
unreservedly in the hands of the medical profession 
in regard to what we shall eat and drink? 

The question, so stated, seems to infer that it is 
the general custom to seek professional advice 
specially upon this point, which is not, of course, 
quite the case; but it cannot be gainsaid that the 
family doctor does wield an immense influence in 
this respect. Few families pass twelve months with- 
out some member requiring surgical or medical aid, 
aud then the doctor’s influence comes iuto active 
Tey and, in most families, the doctor’s word 
is law. 

The importance, therefore, of each member of the 
medical profession being possessed of the highest 
obtainable knowledge of the science of life in all its 
branches is obvious -t are they ? 

And, further, no one, either in or out of the pro- 
feesion, will, I imagine, deny that it is not only 
incumbent on the doctor to cure, or do his best to 
cure, the malady for which he is called in or con- 
sulted ; but that it is also his duty to advise his 
ponent how best, by a proper and scientitic mode of 
iving, to avert evil consequences in tke future— 
but, as a body, do they ? 

I should like to put two test questions to “A 
London Medical Student ’’ on these two heads. 

First, is it not now an acknowledged fact 
amongst all authorities on the subject of nutrition, 
that ordinary beef-tea “ is nearly, if not quite, use- 
less!“ (to quote the words of a recently published 
medical publication), and can our student give us 
an estimate of the number of cases (inauy of which 
must necessarily be critical) in which it is probable 
that during the past week the family practitioners 
throughout the country have ordered, counselled, 
or permitted an oxclusive, or nearly exclusive, diet 
cf this useless decoction? 

And, secondly, is it not within the knowledge of 
every qualified practitioner (for I believe they are, 
or have been, so far instructed) that bread made 
from tine flour is not only defective in most import- 
ant nutritive elements, but is, in many cases, 
positively deleterious; whereas bread made from 
whent-meal possesses every constituent necessary to 
the building up and sustaining of the human frame. 
But do they tell usthis? Do they, when attending 
a family of children, point out and impress upon 
the parents what an infinitely greater chance t iey 
would have of rearing their children if they adopted 
this very simple change of diet? A glance at the 
bakers’ shop windows, remembering the influence 
and force of a doctor’s dictum, will answer this 
question. 

I believe that this question of tho amount of 
reliance that may be placed upon the dicta of the 
medical profession of the present day, in regard to 
diet, is of paramount importance, aud I trust you 
5 think it sufficiently so to find space for my 
etter. 

The unnecessary application of the word “ ab- 
surd,“ applicd to the theories that Dr. Allinson 
champions, tempts me to suggest that our young 
demonstrator may have, in the course of the long 
lite before him, to v/earn a few of the theories he 
ix now in the habit of expounding, and abaudom 
them on the ground of realabsurdity. Time will 
show. Libertus. 


(21043.]—Dr. ALLIXSON (21026. p. 502) wants to 
study a good many things in a broader spirit than 
he appears yet to have done. Logic is the first 
Which occurs to me. He says: “I think it is 
proved beyond dispute that alcohol is not a food.” 
Now, how can he think it beyond dispute when he 
knows it is disputed’ For my part, I believe that, 
if questioned, the majority of those who have any 
right to have an opinion on the matter (and no one 
has such a right except on the ground of some 
knowledge of the matter, not mere hearsay aceept- 
ance of some one elsc’s dogma) would hold that 
alcohol is a food as truly as starch or sugar. My 


own knowledge of chemistry tells me that it is so ; 
that when not presented in quantity beyond the 
power of assimilation, being an easily oxidisable 
substance, it is used up as a heat and work- 
producer. 

Then, again: “Alcohol is a chemical substance; 
and if we sanction its use, we may sanction the use 
of ether or any other product.” Will our friend 
tell us what compound body is mf a chemical 
substance, or what out-of-the-way meaning he 
attaches to the term? We are told it is not found 
in nature, and is a product of decomposition. Both 
statements are scientifically untrue: it is found in 
nature, because it is produced by a natural agency 
wherever saccharine juices are exposed in solution; 
and it is not a product of decomposition, but as 
truly the result of a vital vegetable growth as sugar 
is. Considering, also, that what is commonly called 
alcohol is only one form of a vast series of inti- 
mately-connected bodies abundantly formed in 
nature, it would be a bold man (so bold that his 
courage would probably be due to ignorance) who 
would venture the assertion that alcohol does not 
form a step in manuy important operations in the 
chemistry of nature. It would have to be some 
one who knew little of the relations between cellu- 
lose, starch, sugar, and the various fats; or, possibly, 
some one who, like Dr. Allinson, finds the assertion 
of somo notion he has taken up more simple 
than a deliberate argument based on tested evi- 
dence. It is a very nice-sounding argument to say: 
Come with me to the poor, police-courts, ke. That 
is legitimate in dealing with the moral and social 
aspects of the abuse of alcoholic drinks. But it is 
beneath contempt when dealing with the question 
of the physiological effects of a moderate use ot 
them. oubt even if it is a sound aryenend in any 
case : it isa mere appeal to emotion, aud may on 
examination prove fallacious. Civilisation is a very 
complex matter, and has its drawbacks ; but with 
all thie drawbacks of suffering aud disease, poverty 
und crime, which seem to be its inevitable accom- 
paniments, civilisation is infinitely superior to 
savagery. I doubt if it would be fair to contrast 
some back-slum of a great city with a South Sa 
island, and condemn civilisation. With all its evils 
it enables thousands to enjoy existence where the 
„noble savage’? would dwell alone. Now, I should 
like to ask, «who are ihe men who make the world? 
On whose energies is civilisation based? Is the 
auswer doubtful? Are not the English, the Norse 
and German races, with their off-shoots, the ruliug 
races of mankind? And what are these but races 
bred on Beef and Beer? Oh! Doctor, Doctor, out 
of thiue own mouth will I condemn thee! Did you 
not say, Allow me to feed a person and I will 
make him dull and stupid, or clever and bright—we 
are Whut we eat? Mind, I do not think you 
could do what you say ; but accepting your own 
ground, what pretence have you tor condemning 
the becf and beer which, on your own dictum, 
have made the English race the leading race of 
man? The statement itself is simply preposterous 
as regards an individual person, just as is the 
Doctor’s ussertion that he will not be ill or die under 
10. The man’s own food is only a small factor in 

roducing good health and long life, though it may 
be a very important factor in destroying them ; the 
health and life capacity of Dr. Allinson, as of each 
of us, is primarily conditioned by antecedent facts 5 
by the process of his evolution through his ancestors 
and the conditions of his childhosd. It is a pity 
the Doctor does not discriminate between his own 
somewhat rash conceptions and external facts, and 
the words of other people. Z did not say ** That I 
hud got into such a state that I am uncomfortable 
without my whisky ’’; that is simply a perversion 
of his own ; and when he tells me I am a slave to 
the habit, he makes me laugh at his want of judg- 
ment. 

For some 17 years I have taken eggs for break- 
fast, and have supped on a basin of oatmeal-por- 
ridge probably 300 times out of the year; or, in 
fact, nearly always when at home. I took up those 
habits on the advice of a very intelligent medical 
man; I like the dict, and object to be deprived of 
it; I also take a elice or two of meat in the middle 
of the day, and if I am kept out of it I certainly do 
feel uncomfortable. So I suppose I am to be told 
I am a slave to the habit, and, dear me, how sad? 
A slave to oatmenal-porridge. Wel, honestly 
speuking, I see no difference between that and my 
modicum of whisky; I took to that also on medical 
advice some six years ago, so I am much less a 
slave to it. I took it because I was suffering from 
rheumatism, and I manage (in part, I believe, 
through its aid), to keep that annoyance in pretty 
fair subjection; better, at all events, than some 
vegetarian teetotalera of my acquaintance can. 
If I thought I should be better without it I should 
stop it to-night. I have no doubt that in the course 
of a few years I shall drink enough to drown myself 
in, as the Doctor remarks; but then. I faney, he 
would feel uncomfortable himself if all the loaves 
of bread he has caten in the course of a few years 
were suddenly piled on the top of him, and I fail 
to see any distinction between the two imagina- 
tions. 

I think “ F. R. C. S.“ put the matter very simply. 


Fes. 9, 1883. 
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It is absurd to deal with diet as if we were mere 
animals, to be brought into condition with the least 
possible outlay. Man cannot live by bread alone; 
enjoyment is an essential element of nutrition, 
and if a cup of tea, or a glass of wine, or even of 
Whisky, causes a sense of rest and satisfaction, we 
need not examine too closely to find out in what 
way it affecta the intricate mechanism of life. I 
have always seen that the people whotrouble them- 
selves as to what to eat, drink, and avoid, were less 
healthy than those who took moderately of what- 
ever came in their way, and that those who find 
everything wrong and unwholesome are, to say the 
least, not exceptionally healthy or happy. 

Sigma. 


F have known two children 
pulled through fever by being fed with teaspoon- 
kuls of brandy for thirty-six hours. In this case, 
was it a food or a stimulant, or did they recover in 
spite of the treatment y 

Habitual drunkards (so called) in H.M. service 
in Bermuda, at the time of the yellow fever, did not 
take the fever. Tobacco-smoking saved me from 
marsh-fever, when shooting in North Africa 
(Morocco), and in Canada the North American 
Indians mix it with willow-bark. It then affects 
me like quinine, 

The lumberers in Canada use nothing else but 
tea when in the woods. In my experience, it is by 
far the best drink to work upon. R.O. H. 


[21045.]—Ox reading the conflicting statements 
of Drs. Edmunds (21017) and Allinson (21026) con- 
cerning the action of the tannin contained in tea 
uud coffee on the gelatine of incat, I tried a series 
of experiments on the subject with the folowing 
results :—On adding infusions of tea and coffee, 
separately, to a strong solution of gelatine 
(Nelson's), I obtained no precipitates ; but in the 
case of the tea, the solution was rendered rery 
stightly turbid. The cotfee mixture, however, 
remained quite bright. I also added the infusions, 
separately, to some pensin wine, but failed to get 
auy precipitate with the coffee, aud only a slight 
one with the tea, which was, however, readily 
soluble in a few drops of hydrochloric acid assisted 
by a little heat. 

With regard to the poisonous (°) quality of 
caffein, I quote the following from Cooley’s 
Receipts,” 4th edition, page 378 :— 

Mr. Cooley took 20 grains of pure caffein daily, 
for over a month, without experiencing any other 
effect than a tery slight elevation of spirits after 
each dose, similar to that produced a small 
quantity of sal-volatile.’* According to “Cooley,” 
a pound of coffee contains, on the average, 24 
grains of caffein, and hyson tea from 2°5 to 3-4 
per cent. of the same: so that, if this testimony be 
accepted, I think the idea that caffein (in the minute 
dose which a cup of tea or cofice contains) is even 
„ mildly poisonous,” may be sct aside as a fallacy. 

Dr. Allinson says: ‘Tea is worse than coffee, 
since it contams thein, a stronger (!) alkaloid than 
caffein.” I always have been of the opinion that 
thein and caffvin ure one and the same alkaloid; but 
may be mistaken. | 

Plymouth. E. G. T. 


[21046.]—IN his reply on p. 456 to my remarks 
ou p. 437, Dr. Edmunds says that I avoid“ answer- 
ing the question which he put as a virtual answer 
to mine.“ When he penned this, did not Dr. 
Edmunds think that “the kettle was objecting to 
the pot its sordid superficies ? He finds fault with 
me tor not replying to a question which has no real 
bearing on the matter at issue, and passes by all the 
pertinent queries which I addressed to him. He 
has not dealt with the three queries I put regarding 
Dr. Allinson’s statement regarding the tannin of 
tea and the gelatine of moat: not shown how it 
comes about that so large a proportion of his pro- 
fessional brethren are so wofully far behind the 
udvauce of science“; not explained why it is that 
if the action of alcohol be simply narcotic, and in 
sw dearee curative, its action should be immediate 
and final; not told the unwise world how its in- 
habitants are to “avoid indigestion.” As to the 
latter matter, I queried if “anyone sought it.” 
Does anyone? 

As to the question Dr. Edmunds put to me, 
“Why did our medical grandfathers and fathers 
blecd, starve, and mercunalise every one who had 
the misfortune to be ill’? :—it is not pertinent. 
That medical men iu the infancy of their science, 
and in the infancy of chemistry, made a monstrous 
mistake, is no reuson why they should now, when 
their science has widened to its present dimensions 
aud their stores of fact have accumulated to their 
present proportions, make another no less mon- 
strous. But neither Dr. Edmunds nor Dr. Alin- 
son makes allowance for individual constitution. 
The former quotes, Fix upon that course of life 
Which is best: habit will render it most delightful.” 
But, does best’? here refer to some universal and 
ideal perfection, or to that which is best for each 
individual? And what is to be the test of “ that 


which is best’? Is it to be the individual? Ap- 
parently, Dr. Edmunds and Dr. Allinson consider 
that they and their confréres are to be the judges 
of what is, and has been, and will be, the best“ 
forall the members of the human family—dead, 
alive, and to be born. But J have heard that One 


man’s meat 's another man’s poison, and I suspect 


that the experiences of ages summed up in preg- 
nant proverbs have in them more of truth, as ap- 
plicable to universal human nature — whether 
mental, moral, or, as in this case, physical—than 
have the novel and intolerant utterances of any 
theorists, however able, and of auy instructors, 
however full of precepts or prodigal of remon- 
strances. The MEcMANIC is a strauge place, but 
one of its very best feutures is that every opinion is 
fully and fairly represented. And, strangely 
enough, on p. 463 of the number which contained 
Dr. Edmunds’ reply and Dr. Allinson’s diatribe 
eee some hints upon Diet for Night- 
Workers,” which ran directly counter to their pre- 
cepts and remonstrances. Will these knights-errant 
of total abstinence tilt against this windmill? Dr. 
Edmunds practically dedinés further controversy, 
and while elaborately replying to ‘‘Dandie Din- 
mont’s’’ excellent letter, neglects to mention its 
most important allegation. But the point raised is 
of far too great importance to be allowed to sleep, 
aud I hope that others of your able correspondents, 
besides those who have already written, will take it 
up. By the way, the expenence of hard workers 
aud keen thinkers, such as Nun. Dor., * Anglo- 
Dane,” and “Sigma,” three names which I am 
sure overy reader of the E. M.” agrees with my- 
self in holding in respect, certainly does not coun- 
teunnce the theories nor support the inferences 
underlying or flowing from the jeremiads of Drs. 
Allinson aud Edmunds. 

Of ** Dandie Dinmont’ I would ask one ques- 
tion. On p. 437, No. 929, he sn ys. The healthy 
een does not require them, therefore I think it 
us duty to abstain.“ Fourquoi? If you like a 
thing, and it can do you no harm, is there any 
reason—of the heavens, the earth, or the numeless 
regious beneath—why you should not indulge your 
fancy? If this principle were extended, we might 
at once shut up concert-rooms, theatres, and pic- 
ture-galleries, aud destroy all else not, to the main- 
tenance of simple comfort, essential. Luckily, the 
English mation Wine no !lucidity.“ 

But what shall be said of Dr. Allinson? That 
gentleman of light and leading has (ride letter 
20973, second column, lines 10 to 15) solved the un- 
solvable, and learned how to avoid death. But it 
isa pity that he did not inform himself (ride the 
letter of a London Medical Student,“ in this 
week’s E. M.,“ and the calendar or syllabus of 
any one of our medical colleges or schools) of the 
methods and curricula of modern medical training. 
Universal condemnation is never wise, however 
convenient, for it is always tedious to dissect con- 
tradictory statements and weigh doubtful evidence ; 
and I think that most people would hesitate to 
believe that the soldiers m+ that great Army 
whose conflicts with disease and with death are 
never over, are trimmers and time-servers, unfit to 
use their weapons, and unable to appreciate the 
principles upon which thoy are constructed. Dr. 
Allinson’s statements concerning the effects 
of food, remind me of the story concern- 
ing Dr. Tanner and his wife, which went 
the round of the papers. Dr. Allinson says 
the last part of ‘Housekeeper’s’ is soon answered” 
—and then proceeds to talk of brandy-and-water. 
I did not speak of it, but of alcohol, using the word 
whisky, or of whisky made up as toddy.” But 
will Dr. Allinson or Dr. Edmunds say why, if these 
things be merely diluted, it is that so smell a quan- 
tity will produce so considerable an effect? and 
why, if they be merely narcotics, the effect should 
be 55 r Surely, the narcotic action of 
alcohol must be very powerful if so small a quan- 
tity as will entirely relieve intense pain can para- 
lyse the nerve filaments of the stomach” for a 
period long enough to allow of the digestion of the 
unassimulated food. But if alcohol does act by 
causing stored-up force to be used at once, its 
use cannot, surely, be altogether baneful. Is not 
this in itself a benefit, and just what people often 
require? Is Dr. Allinson right in saying that 
the alcohol in wine varies from ‘10 to 20 
per cent“? If my memory does not deceive 
me, Prof. Roscoe says that the amount of 
alcohol in light wine is 7 to 8 per cent. 
As ‘*Anglo-Dane’’ remarks, the questions in- 
volved are, in great measure, questions of figures. 
What is the amount of theine in tea, of caffeine in 
coffee, of alcohol in wine, of nicotine in tobacco? 
And are these effects, when diffused through the 
cup, the glass, or the cigar, identical, in kind and in 
degree, with their effects when they are concen- 
trated? Ihave heard that a single drop of pure 
prussic-acid will kill; but will a single almond do 
so? Ido not suppose that Dr. Allinson would 
decline {to prescribe quinine in ordinary doses, 
because a very large dose might fever? 

By the bye, how does the carter’s saying. Get 
along, Dobbin,” act as a stimulant? Des it 
t gire force” to Dobbin's system ¢ 


In letter 20996, Dr. Edmunds raises an important 
question. I would like to ask him if the air 
suspended in fresh water goes for nothing ? 

In conclusion, I would like to ask Mr. Allinson 
how, if vegetism was only adopted by him some 18 
months ago (as appeared from his letter of Sept. 
22, 1882), he has, in so short a time, fully tried its 
effects, aud convinced himself of its efficacy to defeut 
disease and discomfit Death? Hus his examination 
of the improvemeut in himself, of which he speaks, 
beeu so thorough as to eliminate all other causes of 
improvement? Housekeeper. 


[21047.J—I pare say that this dispute will lead 
to good results in the long-run, but it will not be by 
using arguments such asa few of those in the 
opening paragraph of letter (21020). Dr. Allin- 
son says that alcohol is the product of a decompo- 
sition, a chemical substunce, and us a consequence 
it ought not to be taken. I fail to see the logic of 
this. If alcohol is deleterious, it is certainly not 
because it is a chemical product, but because its 
peculiar, I may say individual, properties exercise 
a dainagiug influence on the tissues, the nervine 
and digestive system, which these cannot resist in 
the long-run. What in the whole creation is zot 
the product of a decomposition and a chemical 
substance, That alcohol is not a food, I fully be- 
lieve ; but even if it was, it is suflicient to condemn 
it if it is also a poison. 

I canuot see, either, the strength of the argument, 
that if all the drink we consume in a few years was 
collected (a mere arithmetic calculation will drown 
nobody), it would be sufficient to drown us in. 
Agreed. I need not tax my imagination on that 
point. If I invest 6d. in a glass of sherry anv- 
where where they sell wines from the wood, I can 
gee so much wine as will drown me and all my re- 
lations, but I am nota bit the worse forthut. I 
can see the force of Dr. Ediuunds’ advice about 
the hot water. Could I shake the strength of his 
argument by reminding the public, that if all the 
hot water Dr. Edmunds could consuine in ten years 
was collected in one tub, What a washing might be 
done in it? 

It alcohol is taken, its effects are either near or 
remote. Just so; aud it is these remote effects of 
coffee and tea I want to know something about. 
Whatever a medical man may say, any thinking 
individual may form an opinion of the actions of 
certain articles of food on his system, when such 
opinion is founded on careful and prolonged ob- 
servation. Now, in my ease, lam rather fond of 
coffee, my average consumption being 4 breakfast 
cupfuls a day; tea, about 14 cupful. I never take 
beer or spirits at meals, and rarely water; but I 
like my cup of coffee after dinner. lama moderate 
eater, rather inclined to frugality, plenty of exer- 
cise, and I have never felt any of all those com- 
plaints ‘* Bartholow ° mentions. I have never 
suffered from any illness worse than an eight days’ 
cold, contracted by opeu-air exercises ; have never 
taken castor-oil in all my life, and only once 
Epsom salts. I do not see a pimple on my skin 
once in a twelvemonth, and am sure nobody can 
enjoy better bodily health than I do. And as re- 
gards mental faculties, memory, &c., I am thankful 
that it has fallen into my lot to live in times so 
mentally agitated, that no one can enjoy better 
than I the full freedom which reigns in the world 
of the mind, that in my humble way I rejoice at 
belonging to those who daily go in search of know- 
ledge and never get disappomted. Where, then, 
I ask, are the effects of coffee on me? 

If nervous diseases have increased since the in- 
troduction of tea, what part of that increase is to 
be put down to the account of railways, impure 
air in large towns, gas, and high-pressure living ? 

I think Dr. Allinson deals very imperfectly with 
the tannin. I cannot alter one iota in what I wrote 
previously about it, and beg for fuller reply. I 
was always informed that in making an infusion of 
either coffee or tea, a minimum of tannic acid went 
into solution, that it required %o:ling to extract it; 
but boiled coffee or tea is not the thing I consume. 
Coffee contains further an empyreumutic oil, and 
tea an essential one, whose actions many medical 
men consider highly important. 

I see that Dr. Allinson repeats that there is a dis- 
tinction between thein and caffe. Is that really 
so? Would Mr. Allen inform me? And what 
about theobromin? Is that a poison or a food? 

Anglo-Dane. 


DIETETIO REMARKS. 


(21018.J—Epwin Hormes (21024) and “W. R.” 
(49377) are desirous of knowing how I am going to 
make people dull and stupid, clever and bright, 
always ill, or in uniform good health.“ I answer at 
once, By the food they take. To be dull and 
stupid, eat plentifully of animal food; the more 
they eat the more heavy and dull will they 
be. At the same time do not take much exercise, 
and I will promise, to soou make them unfit for 
mental work. After a meat dinner I defy anyone 
to do hard mental work; the only mental work he 
is then fit for, is a light newspaper article or a light 
novel. To be ‘ clever and bright,” live on two or 
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at the most three meals a day, and these must con- 
mat of fruits, roots, or grains, and no animal food 
be used: even such things as eggs, butter, 
milk, and cheese tend toclog the brain. Take also 
a regular amount of exercise, to make the blood 
course more swiftly through the blood-vessels. To 


be always ill,“ eat plentifully of animal food, | disc 


take four or five meals a day, add to these a 
moderate supply of alcoholic drinks, and smoke 

Keep much indoors, in hot close rooms, 

y exclude every draught of fresh air; the 
leas 555 have, or the less baths you take 
the sooner you develop disease, ‘either of the 
digestion or breathing organs. The above is a 
sure receipt for making oneself ill—the attack of ill- 
health coming on about five days from the begin- 
ing of the experiments. 

be ‘‘uniformly well,“ live moderately of 
ee DA if meat or fish is taken, it must 
be only once a day, and then sparing in quantity. 
Avoid alcoholic drinks, also too strong tea or coffee ; 
do not amoke tobacco. Take daily, regular exer- 
cise, be in the fresh air as much as possible. Kee 
the skin open by daily friction, and occasio 
baths. If these rules are followed, you will rarely 
be ill, and life will be worth living. 

Mr. Holmes wishes I had the dieting of the 
House of Commons, of children, and others if my 
theory is true. I also wish I the dieting of 
children. I would make our children a very lively, 
jolly and eprightly set. Many of them are so now, 

t I would have them more full of fun and jollity. 
I am leaving my authorities and my old-age articles 
for another week, as too much knowledge i 
satiate not only Edwin Holmes and “ W. 
also many others. I wonder how many have any 
idea how a heavy meal makes a difference in a 
person? How is it that at charity dinners that the 
collections are always left until the dinner is over? 
Has anyone been in a law- court, and noticed the 
sentences before and after lunch? A hungry judge 
is not to be trifled with, any more than any other 
hungry person. The same in the House of Com- 
mons and elsewhere. What is the best time for 
writing an article for a publication? In the early 
morn, when the stomach is empty and plenty of 
blood can be sent to the brain. The tone of a 
newspaper article often explains to me the time it 
was penned. This article is written about five 
hours after a vegetarian dinner. I have had no 
tea-meal in order to write it, but have left my usual 
meal for an early supper. How are ferocious 
animals tamed’ By the hunger method. The old 
Foglie spleen is not so common amongst us since 
we have introduced lighter meals and less drink. 
I must now stop, for it is time that I took my even- 
ing constitutional. Since I am going to live until 
seventy I must look after myself, and follow the 
rules of health. 

During my walk I recollected that I have now 
been à vegetarian for a year. I did not like the idea 
of giving up my meat, not because I thought it 

for life, but because I liked it. But the 
change is greatly in my favour; I have not had a 
bihous attack since changing my food, and I have 
had only one headache, which was due to being at 
two parties on cousecutive nights, and being in hot 
ted rooms for many hours. I do a good 
eal of writing of different kinds, and a good deal 
of hard reading. I aminan almost constant flow 
of good spirits, and can take a great deal of exercise 
without much fatigue. 8 ing from the 
experience of a mixed diet, and of a vegetarian one, 
Lat once vote for the vegetarian, without the 
slightest hesitation. If two stamps are sent to Mr. 
Doremus, 30, Rochester-road, N.W., he will send 
8 showing how to begin. 

i die Dinmont” (20125), writes me a very 
sensible mane, and I am pleased to meet a good 
opponent. I know the experiments of Wanklyn, 
&c.; but it does not follow that, since they 
cannot trace all the alcohol, that it must neces- 
sarily be used for food. It may be destroyed by 
the system ; but that is no proof of its use. Take 
citrate of potash, and we can recover it from the 
urine as the carbonate ; but we do not recommend 
the use of this salt, even in small doses, to give 
force to the system. A pint of beer daily is as much 
as the system can use up; but using up is not 
caan y force-making. Teetotaliam is a thorough 
medical question, since the use of alcohol gives rise 
to innumerable deaths, diseases, and accidents. 
The moral and religious aspects are second 
since it is the duty of every one to have a healthy 
body first, and then we consider religion and 
morality ; but health is first. 

T. R. Allinson, L. R. G. P., &o. 


February 3. 
CUTTING * A WET IRON 


ht 
„put 


N seen the letters upon the above 
subject in the Encuish MEchaxic, allow me to 
eon te my quota of information. 

About ten years ago I commenced the manufac- 
ture of an article which required a great number of 
slits about l}in. deep; it occurred to me that by 
using a plain steel disc I should accomplish that 


object much more rapidly than by using an ordi 
toothed saw. ard theory was: that a plain disc 
running at a sufhciently high speed, would, upon 
coming m contact with the metal to be cut, 
instantly bring 1 to a red heat, and in that state it 
would easily removed by the pressure of the 
65 The result of 5 trial ay y verine the 
eory ; by using a periphery speed of about seven- 
teen thoumind feet per mints, I was able to cut 
slits in a steel plate in. thick l4in. deep in about 
two seconds. I had 4 discs on one shaft; they were 
2ft. diameter, and about in. thick, and did not 
require to be kept cool with water, as, owing to 
5 large diameter, the increase of heat was only 
ight 


e great 3 of this system of cutting, in 
addition to its rapidity, is that no sharpening of 
tools is required, and the wear only slight compared 
to the work done: High Speed. 


MANDREL-NOSES AND CONICAL 
FITTINGS. 


(21050. ]—I wWROTE to Dr. Edmunds recently upon 
the subject of his mode] mandrel, suggesting a plan 
for securing the small chucks in the conical hole. 
He is interested in the plan, and at his request I 
send a description of it, hoping that some of your 
readers will give us their opinion upon it. 

First, however, a i about conical fittings 
versus screws. Our best lathe- makers tell us that 
the plan of making the head of a drilling spindle 
to screw off to take instead the head of the eccentric 
cutter, id not ANTO, as it leads to both be- 
coming slightly untrue. understand that if the 
threads securing any chuck upon the mandrel wear, 
so as to allow the chuck to turn a little further 
round, it will no longer run absolutely true. This 
I think, explains why the eccentric cutter and 
driller-head become untrue. The screw-threads 
securing them are small, frequent removals wear 
them, and the pi screw up a little further round 
than at first. this be true, the same effect must 
occur with chucks screwed upon the mandrel 
though perhaps to an imperceptible degree, an 
would go to show, if that is not universally ad- 
mitted, the superiority of cone fittings over screwed. 
One maker fits the head of the eccentric cutter into 
the drilling spindle by means of a cone, and says it 
keeps r ay me and I have a small set of 
brass chucks, bought in France, all screwing into 
a brass receptacle chuck against a ounical shoulder, 
the plan being intended to secure absolute truth. 

I submit, therefore, that all the smaller chucks 
should be made with conical fittings to go into the 
hole in the mandrel-nose, and should be secured by 
a screw-ferrule or holding chuck. 

Fig. 1 shows the parts together, and Fig. 2 the 
front of the screw-ferrule. The small chuck is 


FIC. 2. 


seen from behind at Fig. 3, and both it and the 
ferrule have a flange, of which the alternate 
quarters are removed ; this allows the small chucks 
to be put through from the front without removing 
the ferrule, when a turn of the latter draws the 
cones together and fixes them. Turning the ferrule 
backwards loosens the chuck, when it can be taken 
out. Thus the cones secure permanent truth; the 
chucks are changed without taking off the ferrule, 
and without a tommy or mallet. 

The small chuck shows in position does not make 
the slots necessary, as the ferrule might be made 
to pass over it; but with other chucks this could 
not be, and by so constructing the ferrule it would 
not disengage the cones, and would also require to 
be taken off to change the chucks. The little chuck 


ary, | shown was intended to illustrate how the mandrel- 


nose might form a kind of Essex chuck, and 
here Dr. Edmunds tells me he had anticipated me: 
it is simply a piece of brass with a groove in it, 
turned to fit the cone, and sawn across. I propose 
to havea small set of these, rising by about Ta 
up to łin. ; they would be very simple to make, 
m would hold wire and small drills with perfect 


Feb. 3. F. A. M. 


ECCENTRIC CHUCK. 


[21051.}—In No. 916 there is the description of an 
eccentric chuck. From the form of this it is im- 
possible to get very much eccentricity, because the 
arm will strike against the bed. I inclose a sketch 


of what I think is a considerable improvement. A 
face plate A is as large as the size of the lathe will 
admit, on this is screwed a plate B capable of revolv- 
ing around a screw C, which allows it to revolve 
freely but without shake. Round the edge of B 


divisions are marked to be used with a pointer F. 


A screw E gears with the ae of B, so that when 
E is turned by a winch the plate B revolves. On B 
is a nose, D, to carry the chucks. In cutting the 
divisions one division should be cut when the work 
is z out of truth, another when it is }, another when 
it is g, and so on. Of course, instead of eighths, it can 
be divided into any sized division. I must add that 
I have never tried this chuck. 

Hartwell. E. Thomas. 


ECCENTRICS IN REVERSING GEAR. 


[21052.]—Somesopy asked some time ago whether 
it was absolutely necessary to use two eccentrics in 
reversi . The accompanying sketch will, L 
think, he shin. I have not tried it myself, so cannot 
speak from experience. the eccentric ; B, eccen- 


tric rod ; C, the link which is pivoted at G. E, valve 
rod and valve connecting rod connected to link of 
the arrangemet for raising or lowering, and the same 
arrangement being used as for raising the link in 
the ordinary method. 

Hartwell. E. Thomas. 


PLANING IN THE LATHE. 


[21053.]-—PERMIT me a little friendly criticism on 
the device of Mechanicus ’’ for above, letter 20991. 


of the tool. 
at all, and there is nothing to resist the pressure of 
the cutting tool but the strength of the work iteelf. 
The example Mechanicus ’’ gives of part of a slide- 
rest is probably as favourable a piece of work as to 
rigidity as he could have selected, and if he has only 
tried the machine on it, it may have worked fairty 
well; though if I were to undertake the job I woul 
have improvised some more secure means of houng 
the work, than trusting to the grip of a scroll chu 
on a round tenon, as the distance of the top and 
bottom edges of work from the line of lathe-centres 
would give considerable leverage to tend to twist it 
in the jaws of chuck. But supposing the work te 
be planed were the V-strips or slide of an ellipee or 
eccentric chuck of the ordi dimensions — which 
would bea very likely job for an amateur to undertake 
—I do not think they would be 35 rigid to 
withstand the cut without yielding, and I have 
often had to plane up much thinner articles, which 
‘* Mechanicus ” could not possibly do with his 
machine in the form he describes without their 
having some support at the back. Another defect 


I would point out is the limit as to width in the _ 


article to be planed; on measuring the figure he 


* 


— 
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gives, which I presume is in proper proportion, 
allowing for height of saddle, &c., it appears as if 
it could only plane work about 3in. wide, which is far 
too small for even the requirements of an amateur. 
J must say *' Mechanicus” has worked out the 
details of the self-acting mechanism very neatly. In 
the end of his letter he mentions having seen a 
lathe-planer of the overhanging arm type, the tool 
of which used to dig in. Now, as my planer is of 
this pattern, and is a specially heavy and strong 
one, I will give my experience in the matter. The 
first job I tried my planer on I used an ordinary 
slide-rest tool of the pattern Fig. 1, where the 
point was on a level or higher than the top of 
shank, and I found that with anything of a hea 

cut on, it dug in most abominably. T I 
at once saw where the fault lay, and made a set 
of tools of the pattern Fig. 2. I cranked the ends 
so that the cutting-point was on a level with the 
bottom of shank, and found them to work beauti- 
fully, as the tendency was to spring out instead of 
into the work; but by making them of à square 
steel, they were strong enough to work perfectly. 
Many a man can plan a machine, and more 
especially a combination one, such as a lathe- 
planer, apparently perfect in every detail, and it 
is not till he has had practical experience of its 
working that he finds out its weak points, and has 
to exert his ingenuity still further to overcome 
them; and I often see different mechanical devices 
recommended in your pages to amateurs, which I 
am convinced their authors never thoroughly tested 
themselves. F. W. G. 


STANDARD WIRE-GAUGE. 


(21054.]— KI DLX allow me to thank Mr. S. for 
his letter (21002, p. 481). I believe the first wire- 
gauges were made to fractional parts of the inch, 
No. 4 being jin., No. 11 fin., and No. 16 min., the 
intermediate sizes in 64ths of the inch. 

The numbers I last sent you were suggested by 
me in 1880, and if we add to them the numbers to 
correspond with the } and 3 parts of the sizes, we 
can see how near they correspond to the numbers 
suggested by others. $ 

may say that the 4 and } parts of a size present 
no culty to the wiredrawer, as No. 6} is only 
No. 6 easy, and No. 6} is No. 7 full, and is a matter 
of everyday work. 


Decimal] numbers approximating to the old B.W.G. 


No. 50. 2 1 1 40. 1 $ 1 
500 40 »480 470 »460 »450 »440 »430 
No. 8,0. 4 i 20. 2 1 1 
420 410 400 °390 »380 »37 360 350 
No. 10. } 1 1. } 1 H 
340 330 320 310 +300 295 290 »285 
No. 2. ł } 3 3. } } 1 
280 275 270 °265 260 »255 »250 245 
No.4. 4 % d 6 , 3} 4 
2410 235 230 225 220 215 210 »205 
No. 6. } 4 1 7. A } 1 
200 195 190 185 »180 »175 »170 165 
No. 8. 4 4 4 9. 1 $ 1 
160 »155 »150 145 »140 1375 »135 91325 
No. 10. 3 1 1 11. 1 1 š 
130 1275 »125 1225 120 +1175 »115 +1125 
No. 12. } } 1 13. 2 $ 1 
110 1075 105 »1025 100 » 0975 095 -0925 
No. 14. 2 } 1 15. } 1 1 
90 »O875 "085 »0825 080 »O775 *075 »O725 
No. 16. 2 1 1 17. } 
070 «0075 065 0625 060 0575 »O55 °0525 
No. 18. } 4 3 19. 
"050 "0475 C045 0425 »O40 


sat EA using the old Birmingham wire- gauge 
would have very little difficulty in adopting the 
above scale; but the Sheffield and Lanoashie wire 
manufacturers would differ very widely from it in 
some numbers, and in some numbers they also 
would differ from each other. This shows the 
hopelessness of a general agreement to the old 
numbers. 

5 eee ordering from the decimal numbers only 
would obtain the same size wire from any number 
of manufacturers (with the slight variation of one 
or two per cent. above and below the number 
named that is allowed the workman), as the Board 
of Trade has made Sir Joseph Whitworth’s decimal 
gauge the standard gauge, and all those numbers 
must, of course, correspond to that gauge. This I 
believe, truly, to be the only way possible to insure 
anything like uniformity in size in wire-gauges 
during present generation. Lestar. 


SUN-DIALS. 


[21055.]}—A CORRESPONDENT recently asked for 
particulars of construction of a sun-dial, which were 
e given by F. R. A. S.“; but as I have come 
across the whole of the angles ready worked out, 
including the quarters as well as the hours (thus 
ae much time and trouble), I send a copy of 


em. 
It is assumed that the plane of the dial is tilted 
up 5 which serves to throw off rain-water. The 
inclination will then be right for his latitude. The 
mode of determining the angle of the gnomon is 


too clearly shown in ‘‘F.R.A.S.’s"’ letter to need 
repetition. 
ANGLES FORMED BY THE HOUR-LINES. 


With the XII. o'clock line. With the VI. o'clock line. 


11 12 3 49 36 81 31 41 33 26 
11 12 5 39 378 4 37 29 4 
111 121 8 31 0 iy 41 33 13 36 
11 1 11 24. 18 74 4 28 49 11 
10 l 1420 6 71 4% 24 16 14 
int if 17 19 107 6 19 35 30 
wt 14 20 22 46 54 l4 48 1 
10 2 23 29 32 64 bl 9 55 9 
91 24 26 42 14 614 5% 4 58 33 
9: 2 30 0 60| These last angles to be 
9f 2% 33 26 1 |drawn on both sidesof the 
9 3 36 58 26 IVI. o'clock line to give 
at 31 40 38 40 Ithe hours before VI. a.m. 
8 33 44 27 14 


and after VI. p.m. 


The angles are given to seconds as worked out; 
but unless used in calculation it is not, of course, 
necessary to consider them. With a large vernier 
protractor the minutes can be utilised, but in ordi- 
nary protractors }° is about as near as the lines can 
be drain to. L. L. L. 


SHOWING ELECTRICAL RESISTANCES 
OF WIRE. 


[21056.]—TxxE account appearing in the, Scien- 
tific News ’’ columns, in No. 930, of Herr Obach's 
device for showing to an audience the different 
electrical resistances of wires, recalled to my mind 
a contrivance for accomplishing the same end, 
which I made about a year ago and exhibited before 
the Experimental Science Association of the Dublin 
University. 

Four wires, of the same diameter and length, are 
stretched on a sounding-box ; they are attached to 

gs, and so can be tuned to unison. The box may 

of the size and form of an Æolian harp. 

Binding-screws enable three of the wires to be 
pis separately, or in series, into circuit with a 

ttery. To this end the bridges are topped with 
straps of brass in connection with the binding- 
screws. One of the wires is of iron, another of 
copper, and a third of platinum; the fourth is 
placed at some distance on the board from the 
others, and before commencing an experiment, 
a carefully brought into unison with the other 


ree. 

On a current being passed through the wires, 
either singly or in senes, and each wire being suc- 
cessively caused to vibrate by striking or plucking 
it, the difference of the resistances of the wires is 
shown by the marked degrees of lessened pitch 
as compared with that of the stundard string. 

This effect is, of course, due to the slackening of 
the wires on expanding under the heating effects os 
the current. Thus the number of vibrations per 
second is directly as the square root of the tension 
of the string ; the tension varies inversely as the 
temperature, and the temperature directly as“ the 
resistance for a given current. Finally, therefore, 
the number of vibrations, or pitch of note, varies 
inversely as square root of the resistance. Prac- 
tically, there are disturbing causes which render 
this connection approximate only. 

An attempt was made to measure the strength of 
the current by a sliding bridge arranged to move 
beneath the standard wire, and so bring the standard 
wire to unison with the wire traversed by the 
current to be measured, the path of the bridge 
along the surface of the box beneath the wire 
being gfaduated empirically by using currents of 
known strength. 

This acoustic method of showing the presence of 
a current proved very sensitive when fine platinum 
or iron wire was used. 

Trinity College, Dublin. J. Joly. 


AUTOMATIC REGULATOR FOR GAS. 


(21057.)—Wrrx reference to Gartrell's regu- 
lator, I went to Cotterill’s to see and purchase one 
which could be used without steam pressure, and as I 
clearly understood Mr. Cotterill, the pressure was 
necessary, and they were made only in one form. 
It appears that one of us was mistaken, and that I 
have unwittingly done Mr. Gartrell an injustice, 
which I certainly had no desire todo. It is quite 
certain that I did not get the regulator, and I 
wanted it at the time. The want of an adjustable 
and simple regulator has led me to experiment with 
several forms, and I find that the one known as 
Kemp’s can be made adjustable, to work at any 
temperature, by placing a small tap on the air- 
chamber and closing it when the desired tempera- 
ture is reached. No further attention or adjust- 
ment is necessary, as, once set at any specified 
temperature, it works at the same so long as tho 
iir. Gartrell is right ir I expec 

r. is right in saying, Ie t a regu- 
lator to cost about 2 .6d. A high price is, unless 
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for some Specs: work, totally prohibitive, and the 
form of Kemp's certainly can be made nen de 
For a large proportion of the work in which a 
regulator would be used, it is a question of saving 
gas rather than exact temperatures, and with this 
object it becomes a point to be considered, whether 
it is not cheaper to do entirely without the regu- 
lator. Thos. Fletcher. 
Museum street, Warrington. 


CURVE — LOCOMOTIVE ENGINES — 
VELOCITY OF ELECTRICITY. 


[21058.]—A LINE drawn representing graphically 
the attraction of a small charge of electricity 
for another small charge of opposite sign at various 
distances will form a curve whose equation is 
obviously yr! = K. Where z is abscissa, y is ordi- 
nate, an is some constant quantity. This curve 
continually approaches the two axes without ever 
actually meeting them; it thus somewhat resembles 
a hyperbola, but is a different curve, and I would 
be glad of any information concerning it. At 
present it does not seem to have got any special 
name, MONEN it is at least as interesting (represent- 
ing generally the law of inverse squares) as many 
named curves. 

Some months ago I sent a query to the “E. M.,“ 
asking for particulars as to the H.P. of various 
classes of locomotive engines, and the weight of 
different kinds of trains; and, seeing how much is 
written on similar subjects in the paper, I have been 
very considerably surprised at the query being un- 
answered. Surely the railway writers who have 
sent all kinds of dotails about engines (except 
their H.P.) can give some information on the 


point. 
Noticing a query about the velocity of electricity, 
it may be well to explain that in all probability 


electricity is some kind of a wave-motion in the 
luminiferous ether, and that it probably, in free 
ether, would travel as fast as light, but of course 
in metals its rate is much slower, just as light 
travels more slowly in glass than in air. The ratio 
between the dimensions of the electrostatic and 
electromagnetic units is always mixed up with the 
dimensions of velocity. Take, for example, quan- 


tity : in the electrostatic system, it is MI LË T` 


in the electromagnetic system, it is M1 L$, and 


the ratio between these is obviously L T, which 
represents a velocity. This ratio has been measured 
in various ways, and is so close to the velocity 
of light as to leave no doubt of their identity. 
Wm. John Grey. 
Quayside, Newcastle-upon-Tyne. 


SPONTANEOUS COMBUSTION OF OILS 
—WaTER ANALYSIS—LIME BRICKS 
—LUBRBICATING OILS—SIPHON—BI- 
OXIDE OF BARIUM—BICHROMATE 
BATTERY. 


[21059.]—I Ax afraid A. E. B. Smith (p. 482) 
very wide of the mark in his reply to query 49078. 
He apears to have confused liability to spon- 
taneous combustion with 118 inflammability. 
The mineral oils are not at all liable to spontaneous 
combustion, though the lighter of them are ve 
readily inflammable. The only experiments that 
know of on the subject are described in a paper by 
J.J. Coleman, in the Chemical News, Vol. XXIV., 
and were made by saturating handfuls of cotton 
waste with various oils, and noting the time re- 
quired for spontaneous ignition. The Waste was 

laced looscly in a paper box, and kept in an air- 
ath maintained at about 60° C. The results ob- 


tained were as follows: 

Oil h. m.. 
Boiled linseed l. . 1 15 
Seal % “at caU 
Raw lin CC 
ee, cesas . 4 0 
Gallipoli olive e 5 0 
Refined rape (about. 9 0 

The effect of mineral oil was very marked. Thus 


equal parts of seal and mineral oil refused to 
ignite, and even 20 per cent. of mineral oil 
materially delayed the ignition. One of the great 
advantages derived from the use of the heavier 
mineral oils as lubricants is their safety in this 
respe Allen's Commercial 
O 


ct. 

Tes 
ime (query ; 
rately as CaO if cooled in a desiccator, and weighed 
as soon as cold. But a very high temperature is 
required in ignition, which would necessitate the 
use of a rab a The querist had, therefore, 


better weigh lime as carbonate or as sul- 
te. 

In reply to query 49284 (p. 486), I quote the fol- 

1 N kon the latest 4 of Bloxam's 


„Metals.“ The material of i ulead 155 
made is magnesium limestone. ‘‘ By grin i 

and mixing it with pitch, as patented by Mr. Riley” 
bricks can be formed which, after burning, are very 
refractory. In lining the converter it was impossi- 
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ble to cement the bricks satisfactorily together; 
they generally get a good deal curved in baking, 
and fit badly togother, and the cementing material 
is easily washed out by the molten metal. The 
converters are now lined by placing a hollow tapered 
iron core in the centre, at the bottom of which a 
coke fire is lighted ; a liquid mixture, or slurry,” 
of tar and previously well-burnt limestone being 
run into the space between the core and the shell of 
the converter, which has had a layer of bricks placed 
flatwise against it. Tho lining consolidates with 
the heat, so to speak, into one solid brick.” 

It is very probable (query 49286, p. 455) that for 
lubricating heavy machinery, such as that of a 
locomotive, mineral oil alone would not be suitable 
unless of considerable viscosity. Possibly, there- 
fore, the engine-driver you spoke to had not used a 
suitable oil; but there is a good deal of prejudice 
in these matters. Pure lard-oil is undoubteuly ous 
of the best lubricators; but it is very expensive. 
For agricultural machinery you want an oil of 
tolerable viscosity, not liable to gum, and having u 
low freeziug-point. If you can get it really pure, 
rape or colza oil would answer your purpose: but 
pure rape oil is rare in Eugland. You enn get it 
trom several houses in Glasgow, where it comes 
direct from Stettin, but the oil expressed and 
refined in this country is often largely adulterated. 
Better, perhaps, than rape, but more expensive, 
would be Gallipoli olive-oil. It has a less tendency 
to gum than rape, aud in order to prevent it con- 
gealag in winter you might mix with it about 10 
or 20 per cent. of Ragosine Oil.” The objection 
to olive-oil is its acidity, which causes it to act con- 
siderably on the metal ot bearings and become 
thick. Perhaps the Ragosine oil alone would suit 
vour purpose, and you could at any rate try it. It 
1s a mineral oil which you cannot freeze, under 
ordinary conditious, and which would not gum or 
corrode. If I can give you any further iuformation 
I shall be glad todo so. Mr. Allen will pardon my 
huviug answered your query, which I see was 
addressed to him. 

Tie highest point of a siphon (query 49308, p. 
187) used for transferring water, must uot be more 
tiau, say, 30ft. above the surface of the water. 
You might go up to nearly 34ft., but your siphon 
would only work while the barometer stood very 
high. 

Ri Bi-oxide of Barium“ (query 49335, p. 487) is 
a combination of oxygen with the metal barium, 
and having the formula BaQO,. It can be obtained 
in several ways, and is produced on a large scale 
by passing air ata high temperature over the mon- 
oxide BaO. If “S.” has had any practice in 
chemistry I will tell him how to prepare it on a 
small scale, if he wishes to do so; but from the 
query I presume he has not, and in that casc it 
would not be advisable for hin to try. 

The purplish crystals that form at the bottom of 
bichromate battery jars (query 49336, p. 457) are 
chrome alum, a double sulphate of chromium und 
potassium having the formula K. Cr. S0.) 4. 
21H,U. 

Derby, Jan. 27th. L. Archbutt. 


— —— 


HOW TO EXHIBIT SPECTRA WITH 
THE LANTERN. 


[21050.]-—IF we wish to project spectra upon a 
screen for exhibition, the expense aud trouble of 
the necessary electrical apparatus is a consideration 
for many of us. To 20 these diflicultics, I 
devised a simple plan for exhibiting spectra with a 
lantern which may possibly be of some assistance to 
others. 

The defects of slides painted by hand to represent 
spectra are, first, a want of the smooth uniform 
shading of the tints so characteristic of the spec- 
trum; and secondly, a lack of purity and brilliaucy 
in the colours. These defects may be overcome by 
the use ofa thick slide carrying two glasses, one in 
front, and the other at the back, separated by a 
certain distanco, the right amount of which must 
be found by trial; for the Sciopticon I use, the 
distance is about ljin. Upon the glass nearest the 
condenser are ruled the Fraunhofer lines, Xc.; 
these are focussed upon the screen; upon the other 
glass are cemented by their ends strips of thin 
coloured gelatine film, tinted to match the various 
portions of the spectrum, and, of course, suitubly 
varied in width. 

These strips must be cut out with a straight-edge 
and tixed close together. When in position in the 
lantern these stnps will be considerably out of focus, 
aud the various tints will blend upon the screen, 
producing, if properly managed, a spectrum which, 
to the eye, will be indistinguishable from a pris- 
matic spectrum. It is cnly necessary to prepare 
oue front glass to exhibit all kinds of spectra; the 
different spectra are produced by chauping the 
second glass. 

To show the solar spectrum the second glass may 
be coated with a thin solution of gum-darminar in 
benzol, and upon this are ruled the fine Fraun- 
hofer lines with a sharp-pointed lead pencil: two 
or three leads of differeut degrees of harduess 
should be used. 

To iubure the lines falling in their proper places 


means of the 
details of the old almanac, which is seldom at hand, 
of the older almanac, which never existed, and of 


be exhibited in succession. 
are to be performed by the reader, tables become 


in the s , & glass slide should have n scale of 
equal divisions ruled upon it, and being placed in 
the lantern the proper positions for the principal 
lines should be noted; the lines should then be 
planncd upon paper to serve asa guide when new 
sree are required, Care must be taken that all 
the glasses fit in the slide without play. The rest 
of the glass not occupied with the solar lines will, 
of course, be blocked out with opaque pigments. 

Bright-line spectra can be made by covering a 
glass entirely with opaque varnish, and ruling out 
clear spaces with a pointed instrument. Spectra of 
bright lines on a less bright spectrum can be shown 
by very slightly smoking a glass, and ruling out 
the clear spaces for the bright lines. Absorption 
bauds of liquids, &c., can be exhibited by coating 
a glass with the dammar solution, and shading in 
the bands with a soft lead-pencil and stump. A 
great advantage of this plau is that any new spectra 
that may be required can be prepared in a few 
miuutes without difliculty. 

Some little care and patience is required, in the 
first instance, in preparing the front glass in order 
to get the colours to imitate those of the spectrum 
exactly. 

Gelatine films can be had everywhere of all tints, 
and if none are couvenicutly to haud, are easily 
made by tinting a solution of gelatine with aniline 
dyes aud pouring upon a levelled glass, stripping 
the film off when quite dry. 

This plan for exhibiting spectra has proved so 
simple aud useful to me, that it may be not less so 
for others; and having often derived valuable 
hints from the Enauisn MECHANIC, I shall be glad 
if the above is of any assistance to our numerous 
readers. Harold Holcroft, M.A. 


THE PERPETUAL ALMANAC. 


f21061.]—Tuire object of this paper is to show a 
simple means by which the usunl contents of an 
almanac may be found for any day im any month 
of any year, past, present, or to come. The desir- 
ableness of such 2 method is illustrated by the use 
made of it in De Morgan's “ Book of Almanacs,” 
which is now becoming exceedingly scarce. By 
ropositions which follow, all the 


the future alinanac, which has yet to be made, can 
As all the operations 


unnecessary ; and thus errors in printing (a con- 
tingency most difficult to be guarded against) are 


altogether avoided. A few examples are added for 
practice. 


Prop. I.—To find the day of the week, corre- 
sponding to any day of the month in any year, 
past, present, or to come. 

Add together the year, its fourth part, the fourth 
part of the century with which it commences 
(omitting fractions), and the day of the year. 
Next, subtract the century from the sum, and 
divide by 7. The remainder is the number of the 
day of the week, Sunday being the first. 

N.B.—In leap years take onc less than the day 
of the year. 

Example: The Queen’s birthday was on May 24, 
1819, required the day of the week. 


Here we have ......... i 
Its fourth part eee dot 
The fourth part of the century...... 4 
„ (Jan. —— . eve 31 
Feb. — aco 28 
The day of the ee March ...... 371 
AP sass . 30 
Ain 24 
The sum is.. scosceso 262326 „6 0 2121 
Subtract the century s.e... e 18 
792103 

343-2 


aoe it fell on Monday, the second day of the 
weck. 

In old style, i.e., before September 3rd, 1752, the 
rule is simplified. Add to the year its fourth part, 
and the day of the year (one less in leap-year), 
divide the sum by 7, and take 2 from the remainder, 
borrowing 7, if necessary. If the year be B.C., 
subtract | from it, divide by 532, subtract the 
remainder from 532, and operate on the result. 

Prop. II.— To find the moon’s age on auy day of 
the month, in any year, past, present, or to come. 

Divide the year by 19, multiply the remainder by 
1] (rejecting multiples of 30), and note the result. 
To this result add the third and fourth parts of the 
century beginuing the year, the number of months 
from March (inclusive), the day of the month, and 
the number 5; and from the result subtract the 
century. The remainder (rejecting multiples of 30), 
is the moon's axe. 

N.B.—January and February in any year are to 
be reckoned as the llth aud 12th mouths of the 
year preceding. 


Example.— The Battle of the Nile began on the 


evening of August Ist, 1798, and lasted all night. 
What was the moon’s age ? 

Here 1708, divided by 19, gives remainder 12; 
and this, multiplied by 11 gives 132 ;—i. e., 12 
(rejecting multiples of 30) ; also, the third part> 
17 is 5; and its fourth part is 4, and August is the 
6th month from March inclusive. Adding 12. 5, 4, 
6. 1, and 8, the sum is 36; from which subtracting 
17, we get 19—the moon’s age in days, which shows 
that there was partial moonlight. 

If the year be Old Style, the rule is simplified: 
To the result first noted, add the third part of the 
century, the number of months from March iaclu- 
sive, the day of the month and the number 6. Tho 
sum (rejecting multiples of 30), is the moon's nge. 

If the year be D.C., we proceed as follows :— 
Subtract 1 from the given year, divide by 19, 
subtract the remainder from 19, multiply the 
difference by 11 (rejecting multiples of 30), and 
note the result. 

To this result, add the number of months from 
March inclusive, the day of the month, aad the 
number 6, and trom the sum subtract the third 
part of the century. The remainder (rejectiug 
multiples of 30) is the moon’s age. 

Prop. III. To tiud the Golden Number. 

Add Uto the year, and divide by 19; the re- 
mainder isthe Golden Number. 

Prop. IV.— To tind the Sunday Letter. 

Old style: add to the year its fourth part, and 
divide by 7: subtract the remainder from 3. bor- 
rowing 7, if necessary. The result is the rank of 
the Sunday Letter, A being the first. 

New style: add to the year its fourth part, and 
the fourth part of the century with which it com- 
mences, omitting fractions; subtract the century 
from this sum, and divide by 7. The remainder, 
taken from 8, gives the rank of the Sunday Letter. 

Prop. V.—To find the Epact. ; 

Old style: divide the year by 19, and multiply 
the remainder by II. rejecting multiples of 30. 

New style: Tothe Epact found by the foregoing 
rule add the third aud fourth parts of the century 
and the number 8; aud from this sum subtruct the 
ceutury. ; , 

N.B.—When the Epact found by the foregoing 
rule gives 29, it must be called 30. 

Prop. VI.—To find the Solar Cycle : 

Add 9 to the yeur and divide by 28; the re- 
mainder is the Solar Cycle. 

Prop. VIL.—To tind the difference of days be- 
tween the Old aud New styles: ö 

Diminish the century by its fourth part and 
subtract 2. To change old style into new add this 
number, and rice verså, subtract it. Caution must 
be used at points, at which the leap-year affects the 
old style, but uot the new. ae 
Prop. VILI.—T'o find Easter-day, which is the 
first Sunday which falls nest after the calendarfull 
moon nearest to, but after, the 21st of March. . 

Subtract the Epact from 23 (borrowing 30 if 
necessary); divide the difference by 7. and add 3 to 
the remainder. Subtract this remainder from the 
number of the Sunday letter (borrowing 7 if neces- 
sary), and add thetirst-mentioned difference. The 
sum, added to Murch 21, will give Easter-day. 

In Old style, subtract from 10, instead of 23, and 
proceed as before. P 

Examples in the foregoing propositions :—_ 

1. Prove that May 28, B.C. 553, fell on a JI ednea- 
day. 

2. Show that the full moon in March B. c. 4 
happened on the 15th of that month. ; 

3. Prove that the moon was at full on Christmas 
day in A.D. 825. 

4. Ven. Bede says that the 26th of March, A. p. 
668, was Sunday. Verity this. 

5. Prove that Easter-day in A.D. 1720 fell on 
April 17. R 

6. Find the dates of the moon's changes in 1815. 

7. Investigate the following Common Notes for 
1803:—Golden Number 18: Epact 7; Sunday 
Letter B: Solar Cycle 20; Easter-day, April 10; 
Advent Sunday, Nov. 27. 

James Pearson, M.A., F. R. A. S. 

Fleetwood Vicaruge, Jau. 15. ; 


LEGAL REPLIES. 


[21062.] — Parsun — Lianrmiry TO SUPTORT 
(49273).—The querist is not liable to pay towards 
the support of his wifc’s father by the parish ; but 
lis wife herself would be liable if sho had any 
meaus of her own. 


FRIENDLY SocirrT—PROCERDIJOS (49274).—The 
best way would be to sue for the arrears of sick- 
payin the county-court. This is not a fit case in 
which to apply for an order to wind up tho Society, 
unless it cun be proved insolvent. 

MANAGER —NoTicE—WILL (49295).—This quese 
tion is not very clear. How is the will worded ? 
Ts the business left wholly to the son? It seems, 
however, that as against the deceased the quenst 
would have a right to a quarter’s notice; but 
Whether or not he cau have such a claim agaist 
the executor, I cannot say upon these facts. 


CoryHoLD ENFRANCHISEMENT—CosT (49 319).— 
Thuru ure many statutes relating to enfrauchise- 
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ment of copyholds, and it is always an expensive 
process. Without kuowing whether the enfranchise- 
meut is to be by agreement or compulsion, and 
what are the customs of the manor, andthe amount 
of the fine payable. It is impossible to give any 
idea of the cost. I never heard of any fixed 
percentage. 


WIDOW AND ILLEGITIMATE GRANDCHIT.D—PARISH 
(49314).—The father and the mother of an illegi- 
timate child are liable to pay towards its support 
by the parish; but no other relation can be. So 
that in this case the widow would clearly not be 
responsible. 


DeEcLaraTION OF Trust (49315).—To answer 
these several questions fully would require a 
column; and indeed it would amount to a short 
treatise on Trusts. A declaration of trust must be 
by writing, and should be by deed. It is better 
by a separate deed, to save complications of the 
legal estate ; unless it be desired to fix every possible 
purchaser with notice of the trust. Asa deed it would 

uire stumpiug and attesting, and if the land 
is in Middlesex or Yorkshire, it had better be regis- 
tered. All cquitable estates are liable to duties in 
tho same way as ure legal estates. Every kind of 
property can be the subject of a trust, and at all 
events under the New Married Women's Property 
Act, 1882, husbands aud wives can declare that they 
hold in trust for cach other. 

Witt—CorynoLtps—Larse (49541).—It is not 
safe to advise upon the effect of a will without see- 
ingit; or to deal with questions affecting copyholds 
without knowing the customs of the manor. But 
with these warnings, I think the property wonld go 
to the children of the deceased married daughter. 
Usually if the person to whom property is given, 
dies before the testator, the legacy lapses and is at 
an eud. But the Wills Act makes an exception in 
favour of bequests to the testator’s children, and 
this is a case within the exception. 


Promissory NOTE—STATUTE or LIMITATIONS 
(49342).—Any rate of interest that is agreed upon 
by the parties cun be charged upon a promissory 
note. The limit of 5 per ccut only applies where 
there is no agreement. Payment of the premium 
under the circumstances mentioned would be sufi- 
cient to take the case out of the statute if the 
querist could prove that these payments were made 
on account of this interest; but the whole burden 
of proof would lie upon hiin, as the presumption is 
that the debt is barred by the lapse of over six years. 


NEW ROAD—LIABILITY oF ADJOINING OWNERS 
49356).—There is no doubt as to the right of the 
‘orporution to call upon the owners to contribute 

their proportionate shares towards the paving and 
making of this new road. That the querist hus paid 
rates does not affect the matter, for those are paid 
to maintain all the roads in the parish, after they 
have been made into highways and dedicated to 
the public use. Those who buy houses in unmade 
roads should always remember this and allow, in 
the price they pay, for the payment they will 
assuredly have to make towards thie completion of 
the road by the local authorities. 


FRIENDLY SOcIETIES—RECISTRATION (49372).— 
As far as I know the Act of 1875 did not make it 
necessary that these socicties should be registered 
over again. It was rather a consolidating statute, 
and if the society were validly registered under a 
former Act I do not think it cen necd re-registering. 


Poor Rares (49394).— There is some little con- 
fusion about this question. But as far as I can 
understand it, the querist came into possession at 
Christmas, and if that be so, and the rates are col- 
lected half-yearly, from Michuclmas to Lady Day, 
he can only be made to pay the rates for the 
8 of his occupation —i. e., from Christmas to 

idy Day, and he should sce and explain to the 
collector. 


ExecuTor—Costs— WIFE (49103).—Unless an 
exccutor has acted improperly in his administration 
of the estate, no Court would order him to pay any 
costs of a suit, so that if the querist has dne his 
duty in his office he need not be afraid of the liti- 
ponon, as, on the contrary, if there are any assets, 

is costs will be paid out of them. For the rest, a 
deed of gift to a wife is, fortunately, void as 
against the husband’s creditors, and I should de- 
cline to explain in these columus, even if I knew, 
any method by which the claims of creditors can 
be defcated by private arrangements between man 
and wife. 


Rieur ro Surrort—Damaces (49427).—In this 
case the owner of the upper land hag a clear right 
to support from the lower, so that his surface shall 
bə kept level. If his land subsides by reason of 
the querist’s excavation, the owner could claim as 
damages the value of the laud to hin in a level 
condition, though it is not easy to see how they 
could be estimated, any more than it is possible 
nightly to answer this question without reading the 
lease und kuowing how the upper land is used. 

Witt—Leaacy—Svarcn § (49434).—A will, if 

ved, can be searched for and read at Somerset 
ouse, London, between ten and four, on payment 


of one shilling. If the prisoner authorises the 
executor to pay his wife the legacy, he can do 80 if 
he likes at once; but he cannot be compelled to 
pay it over until after the expiration of a year from 
the death, aud then only upon proof that ho has 
sufficient assets. 
Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall, E.C. 


BRAKE FAILURES. 


[21063.]—Tue long letter by Meteor,” 20974, 
p. 455, will no doubt be read with interest by a 
great many: but after being read by those who 
have had practical experience, will know that all he 
knows both of the running of trains and the work- 
ing of the automatic vacuum brake on the Midland 
Railway is theoretical, which knowledge is of great 
value to all, especially to those working the brake, 
thanks for ‘‘ yours,” which I have read with 
interest for a long time. 

But when reading those letters, (before I was 
called upon to work the brake), which have 
appeared from time to time, I have often asked 
myself, Has the brake no friends to speak for it? 
But still, up to the present, I have not seen any 
letter that would lead mo to think it has ; so with 
vour kind permission, I will say a few words both 
tor the drivers and the brake. 

First, then, I must thank “ Meteor” for his 
figures, letter 20974, p. 455, as I have no doubt 
they will be read with interest by many who have 
not yet seen the pamphlet he mentions; but all 
drivers know who have the working of the brake 
that 10in. initial vacuum is of no service to stop a 
trun. So they never think of running with such a 
quantity aud think they have a fuir stopping 
power. 

Then a vacuum of 20in. on the gauge is not 
above the average, as a vacuum of 2lin. or 22in, 
is the easiest lo hiaintuin, as the small ejector will 
obtain that, and itis a very hurd thing to regulate 
without shutting it off—aud that we are not 
allowed to do; but, suppose 20in. is below the 
average, he does not say that with the size pistons 
and cyliuders the M.R. carriages are titted with 
that loin. of vacuum is sufficicut for all practical 
workings, 

So we can afford to leave Captain Galton’s 
figures out of the question, also the theoretical 
brake-pewer required, according to the above 
pamphiet. 

With regard to the driver who reduced the 
pressure in his boilor from 140 to 90, he must have 
used very bad judgment, or have hud next to no 
fire on—perhaps both; but I have certainly not 
heard of, or seen any account of a M.R. driver 
being fined for losing time, especially when there 
is a suflicient cause to put the time to, so they 
neither get in the frying-pan or the fire. As to the 
coal consumed, there is nothing to learn from the 
scanty comparison that he. Meteor’’ gives. Perhaps 
the vacuum train was a stopping train, and I never 
yet found two engiues alike, aud there is certainly 
a preat difference between drivers, as I know from 
experiences, and so Meteor” may see by looking 
at the sheet at any large loco. station. 

Respecting the little narrative given of a driver 
running down a heavy bauk, I must say it is a 
rather curious one ; as, after he first puts on the 
brake, he feels no fear of it leaking off, as it 
will soon bring his train to a stand unless he 
releases it with his large ejector; and that is 
where all the bad mistukes are made, through 
the driver not first bringing his train well under 
ecntrol; because, if he docs so, he will then be 
able to release his brake and re-create an efficient 
vacuum, which can be done in half a minute, 
sufficient to stop a train running at full speed— 
how much easier a train whose speed has been 
reduced to ten or fifteen miles per hour. So that 
the mistuke is not with the brake, but the driver, 
I am sorry to say; and so these accidents, as 
they are culled, will happen so long as drivers tell 
their foremen that they thorcughly understand the 
brake, when, if you was to ask them what atmo- 
spheric pressure was, they would tell you they did 
not know there wus such a thing. 

So, you see, the brake is able to give satisfaction 
to those who understand it, as far as efficiency 
5 and, if the leakage past the piston - rod can 

stopped. which, I believe, is being done,“ it 
will make it much easier to work, and will also 
be a great saving of steam; but the risk to those 
who do not thoroughly understand it will, perhaps, 
be increased. Perhaps this letter will account for 
some of the so-called failures not being reported to 
the Board of Trade; for, if the brake is not 
allowed to act by the driver, how can it be a failure 
of the brake? 

I should like to see a letter from some other 
practical man who thoroughly understands it. Then, 
I think, the readers would seo I am not alone in 
my opinions. Automatic Vacuum. 


Ir is stated that glass pump-barrels are bored in 
Berlin by ordinary lathes and tools specially 
hardened, aided by dilute sulphuric acid. 


REPLIES TO QUERIES. 


— — 


5. % In their answers, Correspondents are respects 
Sully requested to mention, in cach wistance, the lotic 
and number of the query asked. 


[47781.]—Cistern.—A. B. and C. together fill 
50 gallons per minute; but C. fills 10 gallons per 
minute less than A. and B. . Twice C. fills 10 
gnilons per minute: or twice C. fills 20 gallons per 
minute; consequently C. fills the cistern in 60 
minutes, and A. tills the cistern in 90 minutes. 
Hence, by question :—B. fills , — 4, — „n = 21. 
of the cistern in] minute, i.e., ho fills it all in 72 
minutes. Answer: 90, 72, 60 minutes.—TowcrsTir 
ScHOOL. 

[4S483.J—Henry Lord Clifford (U. Q.) Was 
son to the Lancastrian Lord Clifford, who is a cha- 
racter in Shakespeare's Henry VI.,“ and who was 
killed at Towton. After this Pattie, Heury Lord 
Clitford fled to Lousborrow, and 55 
wards elsewhere—lived altogether for twenty- four 
years, as a shepherd. At last Henry VII. restored 
him to his rank und honours. He owned Skipton 
Castle. Southey quotes from au old MS. The 
following are extractsfrom it :—** This Henry Lord 
Clifford, after he came to be possessed of his said 
estate, was a great builder and repairer of all his 
castles.” ‘This Henry Lord Clifford did, after he 
came to his estate, exceedingly delight in astro- 
nomy, and the • of the course of the 
stars, Which it was likely he was seasoned in during 
the course of his shepherd's life. He built a great 
part of Barden Tower (which is uow much decayed) 
and there he lived much, which it is thonght he lid 
the rather because in that place he had rumished 
himself with instruments for that study. IIe was 
a plain man, and lived for the most part a cpuntry 
lite, aud came seldoin either to the Court or Londen, 
but when he was called thither to sit in them as a 
Peer of the realm, in which Parliament, it is re- 
ported, he behaved himself wisely and nobly, and 
like a good Englishman.’? As he was one “who 
could write nane, But just the letters of lis name,’” 
it is not likely that his delight was other than a 
purely imaginative one, or that he made observa- 
tious useful even in that age. Wordsworth penued 
a poem upon him. — S. M. B. GEMuILL. 


48696.]—Saddles (U. G.) —I will do what I 
can Gf Jam not too late) to help“ Saddler,’’ if he 
will state what kind of saddle he ineuns.— J. S. 
SADDLER. 


[18752.]—Adulteration of Tea.—I think your 
correspondent, A. Francois, is speaking alittle af 
raudom about a thing he evidently knows nothing 
of. A ten mill, properly speaking, is a tea mixer, 
and may be seen at any large grocer's, and, for 
adulteration, is really useless. To obtain a good 
fiavoured tea, you must have several kinds put 
together, to obtain what is called the blend. Some 
teas are large leaf, which is put through a small 
grinder on the top of the mill, passing into a large 
drum beneath, into which the small teas may be 

ut direct: where, by a few revolutions the whole 
1s mixed ready for use, thereby saving the old- 
fashiened labour of rubbing through a sieve and 
mixing in a tray. This, I think, will blow A. F's. 
theory of tea-mill adulteration.—RobJant. 


[18807.]—Neuralgia.—To “ W. S. W.“ — Does 
every jar contain the copper of one couple and the 
zinc of another, with the corresponding copper aud 
zinc turned into the neighbouring jars, aud so on 
right through tho series? That is how it should be, 
and if it is uot so, no current would be obtained. 
Perhaps you have not made a good connection 
between the lust pieces of metal and the conducting- 
wires, or between the wires and the brass handles ; 
or, perhaps you have hung your couples on a rack 
of some conducting material, such as metal. If so, 

ou would get no current. The rack should be of 
85 wood. Your riveting instead of soldenng 
would not stop the action of the battery While tho 
pieces remained clean, 5 you have made a 
good metallic contact ; but it would be far safer to 

rop a little solder in where the pieces join. Aro 
you sure you have got copper, and not what is 
called . gilder's metal”? If you are right on all 
these points, increase the strength of your solution; 
but the fault is most likely in the connections, as 
the difliculty usually is to prevent the generation 
of too much current. There is no necessity for 
having the couples at exact distances apurt.— 


189590. — Weighted Governors (U.Q.)—For 
the loaded governor fix on the number of revo- 
lutions. First find the height as if a simple 
governor, then add together the weights of the re- 
volving balls, and twice the weight of the ceutre 
weight. Multiply the sura by the height found, 
and divide the product thus obtained by the snm of 
the weights of the revolving balls. The quotient 
thus found will be the height of a weighted 
governor. Suppose we want a governor to revolve 
268 times per minute, the weight of the balls to be 
3lb. each, the centre weight to be 90lb. 157:5 / 208 
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7 x J = 19; then 49 x (6 + 180) = 91-14 + 
6 = 15°19in.— Ferrer. 

[48823.]—Roman-Candle Stars.—I woul 
eaution all pyrotechnists as to J. 8. Rochard’s 
„pump.“ mun- candle stars should have a 
hollow in the middle; and if coloured, a large and 
conical hollow is of t importance. I see no 
provision for this in the pump.“ It is waste of 
time to make any stars, save Roman candle stars, 
cylindrical.—J. F. E. 


[The annexed cut was omitted from the reply last 
week.—Eb. ] 


[48993.] — Yellow and Red Timber.— 1. 
Pinus sylvestris.—The Dantsic fir tree, Scotch fir, 
redwood, imported from Dantsic, whence one of its 
names, and is grown in Prussian Poland and upon 
the borders of Russia; used in 1 of 
domestic architecture, and also in ahip- building. 
There is a variety of the above imported from Riga, 
called Riga fir; it is lighter in colour, and is used 
for the same purposes. It grows chiefly in the 
interior of Russia. 2. Abies excelsa.—Spruce fir, 
imported from and grown in Norway. Used for 
the coarser kinds of joined works and for shipe’ 


the r kinds for rough work. . goes 
by the name of American whitewood.’’ 4. Abies 
larix (the larch) is produced in Scotland, Italy, and 
Russia; but the tch, which of course is ve 
limited in quantity, is considered by far the best; 
principally used in boatbuilding. 5. Larix Ameri- 
cana and L. microcarpa.—From Virginia to Hud- 
son’s Bay; largely used in shipbuilding. 6. Pinus 
resinosa (the red-pine tree) takes ita vernacular 
name from the colour of the bark, and is known as 
yellow pine from the colour of the wood, which is 
used in first-class joinery for panels, &c. 7. Pinus 
strobus, the yellow pine tree, the Weymouth pine 
from North America. Is used for the same pur- 
poses as the last, and goes amongst joiners by the 
same name. There are a number of other pines or 
firs used, but I think the above details will assist in 
clearing up the obscurity which has been caused by 
the recent correspondence on the subject in the 
„E. M.” Any one wishing to obtain further 
information should procure ‘* Timber and Timber 
Trees, Native and Foreign,“ by T. Laslett, pub- 


lished by Macmillan and Co., 1875.—M. G. F 


[48993.]—Yellow and Red Timber.—Thcre 
are three points in W. J.’s"’ letter on p. 458 
which I shall be glad if he would note :—Firet. I 
am represented by him as having said that ‘‘ yellow 
pe? ” and yellow deal” are identical, whereas I 

ow them to be different species of the genus 
„Pinus.“ Second, he says, What the Swedish 
and Russian ee call ‘ redwood ’ contains two 
species which are not distinguished in some parts 
of this country.” Will he please say what the 
two species are, in what parts of this country they 
are distinguished, and by what names? I know of 
only one *‘ redwood ° from those parts. It truly 
varies a good bit in character, according to the soil 
and climate of the parts it grows in; so much so, 
indeed, that the work for which it is suitable when 
grown in one district is altogther unsuitable for the 
growth of another region, but it is all the produce 
of the same species (Pinus sylvestris). Third, will 
„% W. J.” tell us in what way fir-timber varies from 

ellow deal, and red-pine timber from red-pine 

eal, except that the timbers come to us generally 
hewn D the deals generally sawn, a difference 
simply in the manufacture, and not at all touching 
the species of the wood. ‘‘ Shipwright ” asks for 
an explanation as to how the confusion of pine and 
deal got about. This has no doubt arisen from the 
fact that they are both of the same genus (Pinus), 
and so it is in a certain sense correct to speak of 
any of the woods of this genus as pine-timber, but 
for trade p 8 we have to distinguish the woods 
of the different species of this genus from each 
other, and as the proper Latin botanical names are 
not simple enough for the workmen and others 
who have to deal with the woods, we resort to the 
more homely and old-fashicned names of pitch- 
pine, red-pine, yellow-pine, spruce, white-deal, 
yellow-deal, &c., all of the same genus and cor- 
rectly spoken of in a broad sense as pine- timber, 
though by no means identical. I should hardly 
fancy it would be of much interest to the readers 
of ours to know the botanical names of the 
above woods; but if they wish it I could no doubt 
furnish them.— TINDER MERCHANT. 


(19016.] —Gilding upon Silk.—This query 
has been answered many times. The silk is pre- 


pared with isinglass size, but as a matter of fact, 
any clear size answers the purpose. The parts to 
be gilt will be anointed with gold-size in the usual 
way. Would recommend querist to look up back 
volumes.—FE. M. B. 


(490 20.]J— Writing on Glass. — Coachmaker's 
black japan is the article used by gilders on glass. 
Black japan can be thinned with turpentine, and 
as to ng ee trans t, there must be some 
mistake. However, gilders use two or three coats 
ee dense black, and wash off part of one to 

e the shadow fall away when such an appear- 
ance is required. Has your correspondent really 
got hold of coachmaker’s japan, because there is a 
great difference in japans’’ ?—S. M. 


B brass ornaments are, I 
believe, merely pickled, scratch - brushed, and 
burnished in the ordinary way, and then couted 
with lacquer to preserve them from tarnish.—S. M. 


[49066.]—Envelope Machine.—Why not refer 
tothe patent you name? It will, doubtless, give 
the description you seek, and copies of the patents 
are sent, when published, to most of the town-halls 
or libraries throughout the country. Do not copy 
before referring to the Patent Laws.— Rena. 


149072.]— Use of Marine Glue.—I thank A. 
E. B. Smith for noticing my query on the above 
subject. Would he kindly say how the marine 

lue is to be melted? t is my difficulty.— 
E. RICHARDA. 


[49105.]-—Artificial Foot.—I shall feel obliged 


„ift“ Ex.” would, as he suggests to Timber Toes,” 


give full particulars of making the foot he speaks 
of.— G. BOUTEIL. 


149105.]— Artificial Foot.—In reply to this 
query, I beg to say there are two makes lately out 
which and my fellows consider as near 
perfection as possible. Some time ago I had the 
pleasure of examining one of them which had been 


TY | sent tous for approval, and the one I refer to was 


a real work of art. I was acquainted with a person 
who had also just got one, and he estimated having 
walked 90 miles in about 15 days. So far, my 
professional advice to you would be, have one 
made by a first-class hand if you can afford it. 
Using one not made well and correctly is a serious 
matter ; this differs greatly in cases; at the present 
I cannot state the maker’s name of these new 
pene but they have received the approval of the 

R. C. S. I. Still our correspondent’s ‘‘ Ex's ” 
offer may suit you, and I for one would like to see 
his or any other’s description for such, or any 
n improvement, with their remarks.— 


(49151.)—Brittle Brass.—I am afraid you will 
not get copper chains anywhere ; I never saw any 
myself. Why not try the patent continuous chain, 
of a stouter kind than that which you now have? 
Get it as large as will run freely in the wheels with- 
out catching on the sides. Ihave always found it 
give perfect satisfaction ; it will wear a long time 
in any atmosphere. Try it.—Gas ENGINEER. 


[49176.;—Dynamo Machine.—To Mr. Lan- 
CASTER AND A. J. S.“ — Thanks very much; but 
I think the F. magnets are rightly wound ; at all 
events, the poles at the top are both north, and 
those at the bottom both south. I find, however, 
that the resistance of the wire on the F.M. is much 
too great. By calculation, I made the resistance of 
the armature (page 440), 92860hm, while that of 
the F.M. is 1°5328Sohm. I have since tried the plan 
of joining up the F.M. in two parts; thus making 
the resistance one-half with better results; but, 
even then, the current obtained is only equal to 
one, or, perhaps, two pint Bunsens. I have also 
tried the shunt system, which was, perhaps, a slight 
improvement; but, surely, one ought to obtain a 
much more powerful current from such a machine. 
The cores of the magnets weigh 351b. or 401b. Will 
you kindly give the case your consideration, and 
tell me what current I might reasonably expect 
from it ?—S. S. . 


[49179.]—Glass Sweating during Frost.— 
About eight winters ago I was much annoyed with 
the frosty windows in my workshop; when warmed 
with a stove, itcaused the water to trickle down 
among the tools, &c. I had new sashes made, 
double glazed, leaving a space of jin. between the 
two glasses. Ever since then, 1 never had the 
glasses even steamy in the coldest weather, with a 


good heat inside, 60°. Old sashes could be doublo 
glazed without much trouble, by simply tacking on 
some deal cleeths inside, so as to form a rabbet, 
leaving a distance between the two glasses, say, 
from jm. to lin. Glaze with good soft putty, 80 


as to hermetically seal the space between the glasses: 
otherwise they would steam. See sketch, which 
explains itself.—G. C. P. 


(49203.]—Gas and Paraffin—My actual ex- 
rience gives results differing from those stated by 
esars. caster and Fletcher on p. 484. Six 
years ago I burnt gas in a small house in the North 
of London; five, and sometimes six, lights burning: 
price of gas, 38. 8d. per 1,000; average yearly cost, 
£4 10s. Now I burn paraffin, same number o lights 
—one of them a Jones and Willis’ 40-candle triplex 
(least often used); cost of paraffin at C. S. S.A., oid. 
r gallon per 40-gallon cask: yearly cost under 
0s. The triplex lamp above mentioned is a good 
one; but the best of al lamps is undoubtedly the 
„Empress, which you described and illustrated in 
“ours,” July 1, 1881. No smell, no smoke, no 
chimneys to break, and burns little oil, and gives a 
better light than gas. No one who has not tried 
the Empress lamp knows what a white, pure light 
can be got from parafin. Its cost is heavy too 
heavy a great denl, I think; but if my lamp lasts 
five years, it will more than repay its extra cost, 
and it is certainly a luxury. Where I live now gas 
costs 6s. 6d. per 1,000, in a town situated on the 
main line which brings coal to London, and only ten 
miles away —HARROVIAN. 


[49203.]—Gas and Paraffin.—I discarded gas 
four years ago in favour of paraffin, and have con- 
gratulated myself ever since, first, on account of 
the greater purity of the air in sitting-rooms, 
secondly, on account of the comparative cheapness. 
A duplex lamp, well placed, effectually lights every 
corner of a room 16ft. by 15ft. at a cost of 14d. for 
six hours. I pay 10d. a gallon for an odourless 
paraffin, delivered in the suburbs of London in five 
gallon cans. Our kitchen lamp, which is now alight 
seven hours a day, costs under 3d. a week, and the 
hall lamp the same. Private householders who 
complain of gas companies have the remedy in their 
own hands. Effective lighting and better health 
may be secured by using paraftin at little more than 
one-third the cost of gas.—NIDDERDALE. 


[49218.]—Plain Malt Spirit.—In the trade“ 
this does mean alcohol obtained from malt 
alone, though ‘‘ Nun. Dor. would have us believe 
not. He seems to be compounding the grain spirit 
with the malt spirit distiller. The former uses only 
a small portion of malt, and the crude spirit pro- 
duced is afterwards rectified to make British com- 
pounds; the latter uses malt only, and does not 
rectify his spirit to make it one of the liquors of 
commerce.—RERA. 


(49220.] -—Mechanics.—If both arms were equal 
the weight required must be equal. If you double 
the length of one arm you will require half the 
weight; treble the length one-third the weight, and 
soon. Or call length of short arm A, the weight 
on the same B, the weight or power required C, 
and the length of the ong, arm D: then D = 
(A x B) / C, or C = (ANB) / D.—ReERa. 


(49228. —Bookbinding.— The reply furnished 
on p. 506 to this query is altogether wrong. and 
does not in any way answer it. The reply in 

uestion is an unprofessional attempt to describe 
the method or process of backing, aud has no 
whatever to do with the process of rounding the 
backs of books. The querist, evidently trying his 
hand at binding, inquires how the backs of books 
are rounded. 1 replied to this query, and told him 
in as clear a manner as possible, how it should be 
done; but still I admitted (as my reply will show 
that nothing but practice would enable him to roun 
the backs of books properly. Rounding and back- 
ing are two different processes altogether. The 
books are first glued at the backs, then allowed to 
set, then afterwards rounded. After this (if they 
are intended to be cut in boards) comes the process 
of backing, which consists of making a joint to 
admit the boards forming the cover. e descrip- 
tion of this process on p. 506 is absurd, for every 
book does not require a joint (or a recess.“ as it 
is there termed) lin. in depth. The depth of the 
joint depends on the thickness of the boards form- 
ing the cover. Then, again, it is not necessary, or 
yet customary, to glue the back in the process of 
backing. This should be done previous to the 
rounding of the backs. The latter process is 
accomplished before the books are backed. The 

rocess of backing is accomplished by placing the 
oak between two  backing-boards in a lying- 
press. The backing-boards are placed as far from 
the edge of the back as the thickness of the boards 
which are to form the cover. The book is then 
screwed up tight in the press, and the upper edges 
of backing-boards being slightly bevelled, the back 
of the book is hammered over on each side over the 
edges of backing-boards for the purpose of forming 
a joint to admit the boards on each side to form the 
cover. If the glue on the back of book has been 
allowed to dry hard, it should be slightly damped 
previous to the pora of backing. A joint or 
recess of jin. depth is only suitable for an ex- 
ceptionally thick board, and also fora bock of rather 
large dimensions.—Q. FRYER. 


for m 
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[19231.]— Polishing the Edges of Leather 
Straps.—Before I could answer your query pro- 
perly, I should want to know what kind of straps 
they are, whether black or brown, lined or solid, 
and what thickness; but the following may be of 
use: First you will want an edge tool. If only a 
light single strap, a No. 1 will do, which is ran 
down the edge to take it off and make it round. 
Next rub it down with fine sandpaper ; then, if 
for brown leather, get some Harris’s harness black- 
ing, put as much as you want to use into a cup, 
dissolve some oxalic acid in water, and pour in as 
much as will turn it a light brown, apply it to the 
edge of the strap, and rub down with a clean cloth 
till the edge is smooth and glossy. Next you will 
want a screw-crease (which you can procure at the 
tool-shops), which is heated in the or gas till 
it is just hot enough to mark the leather without 
burning it; you can set it with the thumb- screw 
to any width you like, up to jin. or zin. Lay the 
strap on a flat piece of planed board; then, holding 
the crease firmly in the hand, you run it down 
the strap; alter the width for every mark or line.— 

S. SADDLER. „ 

[49232.]— Eyes Glowing in the Dusk. — Part 
of the light that enters the eye is reflected and part 
absorbed by the black pigment. The less pigment 
the more light is reflected in a cat's eye; in that of 
an albino a vast deal of light is reflected on account 
of the scarcity of pigment, and the eye thus a 
luminous. In an ordinary human eye 80 little 
light is reflected that you cannot see it in daylight; 
but in the dusk, when the pupil dilates, and there is 
no strong light to drown the feeble reflected rays, 
if a person is sitting near the fire and you at a 
proper angle, you can see the reflected fight of a 
red or pink colour.—MEDICUs. 

149246.]— Steam-Cocks.—I notice J. C.“ ex- 
periences difficulty in grinding plugs in cocks, and, 
therefore, take the liberty to give him my method 
of grinding-iu. Ifthe plugs are much cut, I draw- 
file them until I get the rings out; then get a little 
bathbrick, or mud from grinding - stone and 
moulder’s sand if they are ve bad, and require 
a lot of grinding ; get a par of water, and damp 
the plug, smear the sand round, and thrust the 
plug in its seat, give it a half tum, and withdraw 
it again, and so on; don’t turn it round and round 
in one position, or rings will appear.—G. SUMNER. 

[49246.]—Steam 5 oil and bath - 
brick or glass powder at random all over the plug, 
and turning it round and round, is much more 
likely to make it worse than it was before. It 
should be worked round in the shell either in the 
hand or lathe— the latter is perhaps the best- and 
at the same time pull it slightly out, so that it is 
very loose, then gently press it in again, and keep 
repeating this. After so working it for a short 
time, wi both, and see what progress you 
have oe oe oe Remember to put the 
Zrinding mixture only on the parts requiring it 
aad do not put a lot on .—Gas e =n 

[49247.]—Wire Resistance.—The following is 
a table of resistances of insulated wires which are 
only correct for fine copper (about 7 per cent. must 
bo added for ordinary copper) :— 


A Size in Length in | Resistance 
— French feet in feet 
m INillimetres. per pound. per ohm. 
8 4°32 11°18 2861-0 
10 3:55 16:87 1892˙2 
11 3°17 21°16 1511°6 
12 2°79 27:32 1170-6 
13 2°41 36°63 873:0 
14 2°15 46°28 691-0 
15 1:92 58°77 544°2 
16 1°65 (8°24 408˙8 
17 1-587 101:75 314:3 
18 1:274 132:22 241:9 
19 1:143 163°25 196:0 
20 1:016 206-60 154:8 
22 813 322˙81 99-1 
24 "635 52890 60:5 
26 483 915-78 34°9 
28 406 1291-0 24°8 
30 355 1690-4 19°0 
31 "305 2295°6 13:9 
32 2⁵⸗⁴ 3305˙6 9°7 
33 "250 3586˙8 ae 
34 “244 Peete 8'9 
35 "221 43673 T3 
36 200 5296°6 6˙0 
37 170 7363˙7 4:0 
33 147 9826˙4 3•3 
39 106 18739-0 1:71 
40 099 21732˙0 1°47 
41 084 303540 1°05 
— ELECTRIC. 
pora 55 Query. — I send a sketch 
(I lin. e), of a separator, which I think Bend 
Orr’? will find answer his purpose. I made one 


If some time since, and find it answer very 


well, keeping the steam quite dry when entering 


the cylinder. I think the sketch explains itself. 
A is a dash-plate, the bottom of which is struck 
out with a radius (in this case 2}in.), B hole for 
drain-cock ; the steam enters at C, strikes the plate 
which separates it from the water, which runs down 
the plate, and the groove passes it down each side, 
where it is carried away by the drain. The steam 
under the plate and out at D, which should 

as close to the engine as possible. The Separa- 


tor is made from a 4hin. copper pipe, and all the 
flanges are brazed. In the one I made for myself 
(19in. diameter) I put a perforated plate half-way 
between the bottom of the dash-plate and separator 
to prevent the steam carrying any of the water 
through with it; but I do not think it is necessa 
in so small a one: and if Bend Orr’’ keeps his 
pipes well lagged, I think he will find very little 
water will get into the cylinder. A common 
straightway cone cock will do quite as well as a 
stop valve to admit the steam to the slide case ; 
but I cannot say if a 1}in. pipe will be large enough, 
as Bend Orr’’ does not state the pressure or power 
of his engine.—J.S. DAVENPORT. 


[49271.]—Speaking-Tubes.—Here we have 
them in zinc half that length. Never cost a penny 
after first cost. Go to your gasworks or plumber. 
Fix com -pipo length required. The cost will be 
very small.—J. E. BIRD. 

[49271.]—Speaking-Tubes.—(1) Much depends 
upon the material employed. Biot (using the 
empty water-pipes of Paris) found that the lowest 
whisper was perfectly distinct at a distance of 
3,000ft. He concluded that the only possibility 
of not being heard was not to speak at all.“ (2) 
Yes; if you put a mouthpiece of bone or some 
similar material at each end, in order that the 
sound may go down the inside, and not the outside 
of the piping.—A YounG ASTRONOMER. 


[49286.] —Lubricating Oils.—A mixture of 
ual parts of pure lard-oil and pure rape-oil con- 
stitutes the finest machine oil that it is possible to 
use, and is far superior to the abominable mixtures 
of vile rubbish sold as machine or ‘‘engine-oil.”’ 
EXPERIMENTER. 
[49288.]—Copper-plating Pewter.—I must 
logise for not replying to this before, as it was 
dressed to me; but 5 not much infor- 
mation to give. I have before explained that 
wter is not much in my way. It isa bad con- 
uctor, and requires considerable electromotive 
force to overcome the extra resistance. Couple 
the batteries for intensity—that is, zinc to copper, 
and copper to zinc; by using a sufficient number 
of cells joined up in this fashion, you will, I have 
no doubt, succeed.—Os. 

[49291.]— Asbestos and Plumbago.— Both of 
these articles depend for their value. upon their 
quality: asbestos, not particularly to ite length 
of fibre, but to its texture and colour. There is 

lumbago and plumbago; and before values can 
fixed it would require to be technically exam- 
ined. If Miner will communicate with me, I 
shall be happy to afford him further particulars. 
88 G. BLACKWELL, 26, Chapel - street, Liver- 
pool. ~- 

[49294.] — Low-Pressure Air-Reservoir.— 
To Lago Omnia Vincit” anD C. S.”— 
Thank you for your replies ; but the air flows from 
the small reservoir intermittently and in uncertain 
1 Can you kindly further advise 7— 


a 


(49294.]—Cement.—That sold as bicycle cement 
would no doubt answer the se admirably. A 
mixture of hard pitch and indiarubber melted to- 
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gether forms a good binding cement. — EXPERI- 
MENTER. 

49297.] — Solence Exams. — In answer to 
„% Waiting,“ there are three good books that, I 
think, would suit you. Tarn's Science of Build- 
ing,“ 7s. 6d.; Baker’s ‘‘Land aud Engineering 
Surveying,” 28.; and Noad's Students' Text- 


Book of Electricity,” by W. H. Preece,” 12s. 6d. 
These are published by Messrs. Crosby Lockwood 
and Co., 7, Stationer s Hall-court, London.—F. 
EVERITT 


[49299.]—Clarifying Extracts.—You should 
have made your tincture of coffee with rectified 
spint. The water in the proof spirit is the cause 
of the turbidness of your tincture. I have lately 
made some tincture of coffee by percolation, in the 
following proportions: Crushed unroasted Mocha, 1 

; rectified spirits, 9 You could prepare 
it by maceration.—J. W. Bonn. 


FT the absence of a 
lantern, large camera, or other special appien 
for enlarging, the simplest plan is to block up the 
window of a room, except a small s for the 
negative, and then to arrange a camera and 
lens (dr a light wooden framework covered with an 
opaque cloth would do) in such a manner that no 
light can enter the ee except through the 
negative and lens. the window is in such a 
position that little or no light from the sky falls 
upon it, put a whitewashed board outside at an 
angle of 45° or thereabouts, so as to throw the light 
on to and through the negative. Focus to size 
required on a piece of plain white paper, and then 
take your enlargement on a sheet of gelatino- 
bromide paper. ‘Ual, however, you are able to 
work up the enlargement artisti , or can afford 
the expense of having it done, I should certainl 

recommend you to confine your efforts to muc 

smaller dimensions than life-size, for even when 
done by expert professional enlargers, plain enlarge- 
ments of any size approaching life are anything 
185 satisfactory productions. — WX. ROBINSON, 

UNR. 


[49308..—Siphon.—As it is the pressure of the 

atmosphere which causes the liquid to rise inthe 

siphon, the highest point in it must not 

exceed Xft. 11 water is used; this being the limit 

that the pressure of the air is able to balance.— 
RERA. 


[49317.]—Ingot Joints.—I would suggest 
letting the zinc run out at the other end of the 
mould till the air is all expelled. The exit could 
be fixed on the upper side of the mould, which 
would, of course, bo level, and when you cease to 
pon at one end it would cease to run at the other. 
—Os. 

[49322.]—Induction Coil.—All information re- 
lative to induction coil construction can be obtained 
from Dyer’s book on ‘‘ Intensity Coils,” which can 
$ pare ased at nearly all electrical shops.— W ALTER 

. LYCE. 


[49324.]— Joshua, the Sun and Moon.— 
Joshua had, like some of our recent commanders in 
our latest war, different castes of religion in his 
0 Every regiment was known by its banner 
in those days—and in ours too,—so that anyone 
reading by the light of common-sense can see 
that Joshua had two regimenta, one having on 
its banner the Sun, and the other the 
„Moon.“ Joshua saw that he had already won 
the fight, and gave orders to the Sun” and 
the Moon” to stand still. They were not 
required to finish the work of death, no more than 
the Guards were in Egypt.—Eco ALPHA. 


(49328.]—Blowpipe Apparatus.—If ‘‘ Fidelis“ 
does not want to blow with the mouth at all, he 
should get one of Fletcher's foot-blowors ; or, if he 
is going to blow direct, he should get an india- 
rubber bladder made like a football bladder, only 
with a pipe leading out of it to the blowpipe, as 
well as the one from the mouth to tho bladder. 
Any rubber. manufacturer would easily make this 
for a few shillings.—C. E. A. 


[49328.]—Blowpipe Apparatus.—If you carry 
out the following you will be able to make a very 
serviceable blowpipe ut a very small cost :—First 
take a bladder, which must be rubbed with a 
mixture of equal parts of glycerine and water, to 
keep it pliable and soft; next, place an clastic ring 
round the middle of the bladder, to give it addi- 
tional elasticity; next, select a long glass tube, to 
which you must fix a small cork ; pee the cork 
and to one end stick a small piece of leather to form® 
a valve; next, take a larger cork, bore two holes, 

the tube with the valve attached through one 
hele: place the cork at the mouth of the bladder, 
and firmly tie it on, letting the tube with the valve 
come to the bottom of the bladder; through the 
other hole put a short tube of glass. The next 
thing to be considered is the form of blowpipe. 
You can either attach the short tube to a common 
mouth blowpipe by an indiarubber tube or toa 
Herapath gas blowpipe (this is the most convenient). 
—W ALTER H. INCE. 


[49331.]—Reflector.—To find the power of a 
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Huyghenian eyepiece you must divide the focus of 
the object-glass, or reflector, by that of a single 
lens whose focus would be equal to the two lenses 
of the eyepiece. This is called its equivalent, and 
its value may be ascertained by dividing twice the 
product of tho two lenses by their sum. If, for 
example, we suppose the field-lens to be 3in., and 
the eye-lens to Bo lin., focus, the numerical for- 
mula would run thus: (24 x 8 x 2) /8=at ; dividing 
this by the sum, or s, we get , or ljin., as the 
equivalent focus of such an eyepiece. To obtain 
its power on a reflector of Sdin. focus, multiply by 
8 and divide by 12, which will give 56 diams., or, 
approximately, the lowest power required by 
i Pelescopic.’? This calculation is made from an 
eyepiece of known focus to the reflector; but 
where tho eyepiece is not already made, it would 
be much eusier to work backwards from the re- 
flector to the eyepiece. This may be done by multi- 
plying the focus of the reflector by any given 
number, when the multiplier will represent the 
equivalent, in fractions of an inch, and the result 
the power; thus: 84 x 6 = 504; therefore, to 
obtain that power, the equivalent focus of the 
eyepiece must be zin. A convenient way of getting 
the focus of either lens separately, is to double the 
equivalent for the ficld-lens, and to divide the 
result by 3 for the cye-lens, which would give jin. 
and iu. respectively for the highest power re- 

uircd. The intermediate powers could, of course, 
be obtained in the same way. ‘The diameter of the 
eyehole may vary from hin. with the highest 
power, to jin. with the lowest, though I do not 
think this is a matter of any importance. The 

ower of a Ramsden eyepiece is also calculated 
kom its equivalent. If the lenses are of equal 
focus, and are placed at two-thirds of the distance 
of either focus apart, the equivalent value will be 
three-fourths the focal length of either; conse- 
quently, for a power of 32 on the same reflector, 
they should each be of 3 in. focus, and should be 
placed nearly 2 in. apart.—ALDEBARAN. 


49332.]—Colouring Steel without Heat.— 
Ido not understand Lincoln’s’’ difficulty. He 
can put the Prussian blue into the spirit at the 
same time as the lac, or after the latter is dissolved. 
Shake the mixture well.— Essar. 


49335.]|—Bi-oxide of Barium.—The method 
indicated by ‘‘ Terras,”’ in reply to this query, is 
not at all suitable for an amateur, such as 8.“ 
proclaims himself to be, owing to the great heat to 
which the BaO has to be raised. : but, by using a 
current of oxygen instead of air, less heat is needed, 
and the process is quite within the amuteur's reach, 
—A YOUNG ASTRONOMER. 


[49335.] —Bi-Oxide of Barium.—This com- 
pound, BaO, is made from the nitrate. This is cal- 
cined, and forms BaO. Steam is passed over this, 
and forms a hydrate. Heat is applied, and air 
passed over the hydrate, when steam is driven off, 
and BaQ,, or barium di-oxide, formed. I think, 
however, it cau be bought cheapest.—Gero. G. 
BLACKWELL. 

[49335.]—Bi-Oxide of Barium.—Per-oxide or 
binoxide of barium (BaQ,) can be either made by 
heating the oxide or hydrate of barium (BuO or 
Ba2HO) with free access of air or oxygen. The 
barium oxide can be nade by heating the nitrate of 
barium thus :—2Ba2NO, = 2BaO + 2NO, + 30, 
+ N,, then 2BaO + O: = 2BaO,. It is generally 
used for making hydric peroxide (hydroxyl H,O,) 
by treating with hydrochloric acid, thus :— BaO; 
+ 2HCl] = Ball, + H. O.. Water H. Ince. 


(49336.]— Bichromate Battery. — I should 
think the crystals are chromate of zinc. I don’t see 
what else they can be. I have noticed them 
myself.— Os. 

[49336.]—Bichromate Battery.—The crystals 
are understood to be chrome alum ”’—i.e., crystals 
of the double sulphate of potassium and chromium. 
— Go. G. BLACKWELL. 


49337. Electrical. You could most certainly 
substitute plates aud solutions, as suggested; but 
with respect to the silver plates in chromic acid 
solution, my advice is—Don’t try it, as the silver 
would dissolve away and form silver chromate—a 
red, insoluble precipitate.—G EO. G. BLACKWELL. 


[49537.J]—Electrical.—I tried the Smee battery 
with bichromate solution, producing the most dis- 
astrous results, the silver plate being entirely con- 
verted into chromate of silver. You could use the 
carbon and zinc couple iu the Smee solution, forming 
a Walker's battery, as used on the South-Eastern 
Railway.—WaLTeR H. Ixck. 

(49337.]—Electrical.—In reply to“ S.,“ I would 
tell him that I once tried the bichromate solution 
ina Smee battery, and got a much more powerful 
current, but the plutinised silver was iod up very 
quickly; in fact, it did not last an hour. T have 
not tried the zine carbon couple in dilute sulphuric 
acid, but should think it very much inferior to the 
bichromate solution.—R. B. P., Manchester. 

[49341.]—Violin QAueries.— V.” wishes to 
know how a violin tuned to perfect fifths can be 
played with a piano or other iustruments that are 
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tuned to a tempered scale. It is only the open 
strings that are tuned so perfectly; but by means 
of fingering, any variation of pitch can be made, and 
so the question is answered by not playing on the 
open strings. As this is generally known, I can't holp 
thinking that * V.” is poking fun at us; but many 
a true idea has come out of a jest, aud so I would 
ask, per contra, How is it possible for a violin to 
play in tune with itself when its own harmonics 
are not in tune with its fundamental tones? By 
tones I mean those belonging to the strings, leaving 
out the great normal tone of the violin as not to be 
considered. I suspect this idea is a novelty even 
to the musical world, so a little explanation is ne- 
cessary. I take the covered string G, and produce 
an harmonic by placing a finger on the third posi- 
tion, cr that will produce C when firmly placed. 
This harmonic corresponds to an upper G, which is 
two octaves higher than the open silver string. 
Now you may not know it, but the upper harmonic 
is not in tune with the lower open or fundamental 
tone. If the violin is tuned in perfect fitths, you 
will find that the G produced on the first or E 
string will be out of tune with the harmonic 
made on the G string. Suppose we make 
a sufficient uumber of strings to represent all the 
harmouics that compose a fundamental tone, und 
sound them all together, should we get a funda- 
mental tone from them’ No; because other hare 
monies would be introduced that do not belong to 
the pitch toue. Query: Then what becomes of 
these numerous harmonics when a string is 
vibrated? What becomes of these so-called over- 
tones? But they are not over-tones: they form 
part of the whole; aud the reason why they are 
distinguished is because the centre of sound is not 
powerrul enough to form them in concord (I must 
not say unison) with itself, and in its owu primary 
diameter. But if the volition or motive power is 
strong, or, perhaps, numerous enough, then the 
tone becomes more equal. It is something like a 
circle that has a serrated edge, which, when turned 
quickly, presents an cqual edge all round the disc. 
An organ may have a stop which is out of tune all 
through, yet when the full organ is played the 
diflerenee is not heard; but a true pattern is induced 
by the force of the major vibrations. Nevertheless, 
if that stop is peculiar, distance will reveal the 
cheat, because the vibrations will not be so strong, 
or so rapid. It will be easily seen how a piano 
would cover any slizht deficiency in the violin, as 
regurds pitch, when heurd in a room; but go 
further nichl. and it is differently appreciated. 
The great diiliculty of playing in tune is greatest 
where few instruments are in use, as iu a trio for 
violin, tenor, and ’ccllo, and the wonderful pecu- 
liurity of the three kinds of vibrations are heard; 
each is prominent without being intrusive, and 
nothing but exact manipulation will insure har- 
mony. The violin, by the joint action of bow and 
fingers, cau produce vibrations impossible on any 
other instrument; therefore the compositions made 
for it should bo Poa itsown. Beethoven and 
Haydn composed largely, and had a fine apprecia- 
tion of the beauty inherent in the violin: but the 
ancient masters are better worth study. Tartini is 
incomprehensible until he becomes wondertul, and 
Viotti’s imagination surpasses them all; but their 
music ops. would not do for any other than the 
violin. ‘To resume our subject, I may remark that 
a clarionet played by a street musician will sound 
differently in pitch in reference to the position of 
tho listener: if played round the corner, iu the next 
street, the pitch will be lower, and, etes versd, will 
be higher when heard close to. So, you see, 
distance lowers the pitch; and I do not conceive 
how the theory of sound-waves can account for 
this, for even a retum echo is lowor than its inducer. 
A wave has uo return action, but is ever forward 
until it becomes attenuated; a circle has a centre 
which governs it, and as one centre propagates 
another, and acts as a series of wheels, so any one 
of these wheels, however distant, receiving au im- 
pulse, would instantly reinforce the primary centre, 
and induce reaction. Hut the force is not the same, 
being secondary ; so the diamcter is less, and the 
pitch made lower. When “V.” says a man’s voice 
will not reach higher than middle C, I laugh.— 
FIDDLER. 


(49345.] — Hoist.— Thanks to Labor Omnia 
Vincit,” for his proffered assistance. At page 22, 
Vol. XXXIII. . E..“ “Carino” gives a sketch 
of a hoist. At page 72, same Vol., ** Tubal- Kain” 
gives auother sketch. At page 286, Vol. XXXII. 
FE. M., “M. M. R.” gives another sketch, 
“ Flour-Mill Hoist.“ Now, looking at those 
sketches, I think that“ Tubal- Kain’s ” is the most 
simple and serviceable of the three diagrams 
mentioned for ordinary warehouse purposes. I 
would feel obliged if “L. O. V.“ or “'Fubal- 
Kain ” would give dimensions aud probable cost of 
a hoist similar to sketch at page 72 © E.M.” as 
above stated. ** Tubal-Kain’’ does not say how 
his ' hand- rope hoist’? is lowered? Would a 
hoist similar to Tubal-Knin's““ be suitable for 
litting goods to a height of 50ft. in 30 seconds ? 
Revolutions of shaft 85 per minute.—Ego ALPHA. 


49357. Ventilation of Rooms. An effective 
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extracting ventilator may be made as follows: — 
Remove a brick just over the centre of the mantel- 
piece, and on cach side of the aperture fix vertically 
u piece of wood about 2ft. 6in. long and vin. wide; 
to these nail a picce of cardboard and paper it over, 
so us to make an airtight shaft open at the top and 
communicating with the chimney at the bottom. 
In front of this shaft the usual mantel-glass will 
stand, and effectually conceal it. I have seu such 
an arrangement in operation for 12 months, and 
there has been no back-draught ; the room in which 
it is fittted was previously unbearable, and now, 
after hours of gas-burning, the temperature at the 
ceiling is lower than itis from 4ft. to Tft. from the 
floor. If more is required, or if the draught 
under tho door is objectionable, the difliculty may 
be met by adopting *‘Sigma’s’’ plan (described at 
age 85), for admitting air from the passuge.— 
C LDDERDALE. 


[49358.] —-Locomotive Boiler.—To Mr. T. 
CLARK.—I should screw the tubes in fire-box end, 
and then sweat them with soft solder at smoke-bex 
end. I should uot advise you to waste time and 
material in making such a boiler, for it would 
never be satisfactory. I havo made one, with a 
Hin. square fire-box and tubes, the ordiuary porte 
able pattern, but have not been able to even burn 
charcoal; but another copper boiler that I made, 
yin. diam. and liu. high, with one central tube 
l}in. diam., will burn coal well, and drives a Bin. 
cylinder. The vertical class is much casier to make, 
and gives better results.—G, SUMNER. 


[49359.]—Bassoon.—The notes above top A arc 
always harder to get than those below. If the 
reed be too soft (too much rubbed down) it increases 
this difficulty. This explains why the notes come 
more easily when the reeds dry (being in that cou- 
dition stiffer). For the bottom octave of all, the 
tip of the reed just rests on the lips. As you 
ascend, the reed must enter the mouth; for the top 
octave the lips nearly touch the wire. New recds 
are usually soll unworkably stiff, each performer 
preferring to rub them down to his own particular 
softness. The part to be rubbed is the“ bridge ” 
of the reed—the strong rib which runs down the 
centre of either side. I am at loss to uuderstaud 
what ‘Student’ means by ‘somo reeds are broad 
and some narrow,” &c., siuce all bassoon reeds are 
made to one particular size. The corner cutting is 
to prevent breakage. The small crook-hole is to 
facilitate the production of the upper octaves, and 
is elused by a key for the lower oue.—F. D. 


[49361.]—Heating Boiler by Gas.—I have 
had no personal experience with gas-heated steam- 
boilers, but have been informed by those who have, 
or have had them, that the average gas consump- 
tion is about 100 cubic feet per brake horse-power 

r hour. Where either a gus-engine or a coal- 
tired boiler is availuble, the cost of gas for making 
steam for power is almost prohibitory.— THOS. 
FLETCHER, Museum- street, Warrington. 


[49363.] — Cement. Resin is added to cements 
that are required to be waterproof. The following 
recipe may be of use to you: — To hot starch- paste 
add half its weight of turpentine. This makes 
an excellent waterproof paste. — W. HENLEY 
RICII xv o. 


40365. — Blowing - up Vessel. — Dynamite 
would be the best explosive for your pur- 
pose. It can be procured at Messrs. Thorne 
and Co.’s, 85, Gracechurch - street, E.C., at 
Is. 7łd. per lb. I should say 20lb. would 
be sufficient for your purpose. It had better 
be used in four blasts of ölb. each, aud each 
blast divided into five charges of IIb. each, fired 
simultaneously by Richford's patent igniters and 
instantaneous fuses, or by electricity. In either 
case a detonator to be used, which is a large copper 
cap, filled with fulminate of mercury. The ex- 
plosive can be placed in waterproof bags.—'Tosy. 


[19365.]—Blowing-up Vessel.—This can be 
done with either dynamite or gunpowder. If 
If the former is used, I should recommend fixing 
the charge in position at low water, and firing it 
when the fide is high. If you have not had any 
experience with dynamite (or gunpowder for the 
matter of that), it would be much better for you 
to get someone who has to do the job. The method 
of using dynamite is very siinple, and is as follows: 
—Take one end of your fuse, and cut off the end 
witha clean, dry knife, examine the detonator, aud 
sec it contains no sawdust inside. Insert the cut 
end of the fuse in the cap of the detonator to 
about Jin., or as far as the cap will allow, taking 
care to use very little force; with a pliers close the 
cap on tho fuse to make it watertight: now take 
oue of the small cartridges of dyunmite, unfold 
one end, and push the detonator as far into it as 
possible; tie the loose paper to the fuse with a 
piece of string; well grease the connection, and 
wrap up this with your charge and place cure 
in position. Unwind your fuse, and fasten th? 
other end somewhere above high water. In firing, 
you muy fire the fuse direct by applying a light te 
the powder, or preferably you may burn the fuse 
in two by placing a lighted caudle in some con- 
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venient position, and then withdraw to a safe 
distance. Be sure of one thing—see that in firing 
the fuse gets ignited. It is not pleasant looking u 
a miss-fire. If you fire the charge at low tide, see 
shelter as far off as possible, as pieces of the wreck 
will be carried a considerable distance. There 
should be no difficulty in your getting dynamite, 
as Nobel’s Company have agents in every mining 
district in England.—M. M. S. 


[49373.]—Rain Forecasts.—I have for some 
time experimented with rain-band spectroscopes, 
but cannot make much out of the rain- band, as de- 
scribed by Prof. P. Smyth, and also by Mr. J. 
Rand Capron in his interesting littlo book, A 
Plea for the Rain-band.’’ The band, besides being 
Ul-defiued, appears to vary so much with the in- 
teusity of the light and ihe width of the slit em- 
ployed. Fortunately, however, there is a clear and 
well-defined line near to D towards the red, at or 
about 5942 on Angstrom's map (D being 5892). 
This line (5942) is at times so fine that it can 
hardly be seen ; at others even darker and heavier 
than the D line itself. These variations certainly, 
asa rule, coincide with the changes of the weather: 
the line being fine and slight before and during dry 
aud tine weather, and thick and dark before wet. 
Auybody will be able to see this line with a suitable 
spectroscope, and can hardly fail to notice its 
variability. But still there remains the difticulty 
of making some kind of scale, so as to roughly esti- 
mate the quantity of the rain-producing moisture 
in the air. Now, this line is generally visible near 
the horizon, rarely at the zenith. ‘The finer the 
weather is going to be, the nearer the horizon will 
the line become invisible. So if we measure the 
angle of disappearance day by day, we shall get 
some kind of a scale of intensity; or, perhaps, it 
may be better to measure the various angles at 
wluch this very variable line appears to equal in 
intensity some invariable line. don’t think we 
should throw the rain-band spectroscope” to one 
side: there is something in it; at least, it is a very 
loug-reaching W It detects moisture in 
the planets, and, probably, in some of the fixed 
stars; shall it not be able to detect it u far-off in 
our own atmosphere ?— R. P. G. 


[49379.]—Cylinder Cover.—This may be re- 
moved with safety by drilling two holes in cover 
(about same size as those used in bolting cover on), 
tap the holes, and inake set-pin to fit, place set-pin 
in tapped hole iu cover, and screw it down until it 
comes in contact with cylinder flange, and lifts the 
cover from it. If large cylinder, three holes would 
be best. They are usually put in well-tinished 
engines, when newly made, as a provision for 
removing cover.— W. CLIFFORD. 


[19379.]— Cylinder Cover.—If thereare no holes 
tapped in the cover for forcing it away from the 
cylinder, the only way that I can see will be to get 
three or four cold chisels, drawn very thin, and 
drive them in the joint at equal distances, when 
they should force Hien apart. Hit them rather 
steady, or you may break the cylinder-flauge, and 
hit first one, and then that opposite. I um sup- 
posing the joint to be made with red-lead.— 
O. P. Q. 


— 


[49380.]— Watchwork. — You want a proper 
riveting-stake to rivet on wheel to pinion. You 
will never succecd with pliers; you will get one of 
any material dealer for 6d. See that your pinion 
nas a nice shoulder, so that the wheel will go close 
up toit; then you want a box of punches, 3s. 6d., 
or you can buy them single at 4d. each. When you 
have got them, place your pinion in the stake, 
take a punch that fits the pinion properly, and 
rivet gently; don’t use pliers by any means.—Ham- 
LET. 


5 — TO ALFOJOE’’ OR 
t T.” To rivet a pinion to wheel, you must 
turn the pinion with a true and square shoulder, 
so that the wheel will fit on tight, and leave only 
just a little above the wheel, this should be under- 
cut. Fix the pinion in a steel stake in vice, and 
press the wheel on the pinion down to the shonlder 
with a hollow punch—a few light taps with a 
small hammer will drive the wheel home; then 
rivet the pinion with a punch rounded a little at 
the end, and tinish with one tlat. If you are careful 
in turning, and fitting, and riveting, the wheel 
should be perfectly flat or true; but it requires a 
lot of practice to do nicely. You can purchase, with 
the turns, finished runners and brass runners not 
shaped, but only a plain piece; the screws in 
runners are for the purpose of supporting the 
burnisher, in order to get the pivot parallel. G. 
(49380.] — Watchwork.—To ArrO R.“ —1 

am not surprised that he cannot make a satisfac- 
tory job of your wheel-riveting. By your plan it 
would be almost impossible to get a wheel riveted 
on a pinion flat and true. You must procure a flat 
stake or slab of steel, in which is a hole smaller in 
diameter than the pinion to be riveted. This should 
be fixed in a vice, or laid solid on the work-bench. 
Jiuving tlie pinion-shoulder turned up true, and 
tjhe wheel broached out only so much as to set on 


the pinion with a little force, take a small half- 
round punch and close the protruding part of each 
pinion-leaf over the wheel. Do this with gentle 
and measured taps of the hammer, passing round 
and round until all is secure. Do not finish riveting 
each leaf at once. Should the wheel rise a little to 
one side, hammer the pinion-leaf near to it a little 
extra. Now revolve the wheel, when the pinion is 
held loosely between finger and thumb at the ex- 
tremities of the pivots. If not quite true, bump 
the bars a little as may be needed until correct. If 
you have a pair of turns or a pair of calipers, 
either is better than the fingers to test the truth of 
the wheel. I gave an illustration of a riveting 
stake in an article of mine upon Mainsprings ” 
several months ago.—ALFOJOE. 


[9381.J]—Watch Turns. —To “‘HWamvrr.”’— 
Make the two gunmetal centres, like drawing on 
p. 412 ; the two screws are to keep your file from 
tiling away the centre, and they also protect your 
pivot; but if they are in the road, take them out, 
as they are as well out as in.—HAMLET. 


[4938+.]—Photo.-Lens.—The following errors 
appeared in my query last week: —8th lne— 
‘“whether it would be made rapid.“ should be 
“whether it would be mere rapid.“ lth line 
“thick diameter,” should have read ‘ 12 iu. dia- 
meter.“ I should also have asked what distance 
the lenses should be apart? — T. W. 


[49584.]—Photo. Lens.—Althouzh a doublet 
could certainly be made in the manner described, 
it would be a mistake to suppose that it would 
work as satisfactorily as a Ross rapid symmetrical, 
or other similur specially made doublet, and there- 
fore, before incurring what might prove uscless 
expense, it would be as well for you to state exactly 
what you wish to do, and at same time give 
diameter and focus of the front lens you have. The 
price of another plano-convex lens would depend 
upon the size, and the size of plate the combina- 
tion would cover would depend partly (and prin- 
cipally) upon the focal length, and partly upon the 
aperture of stop used.—W. ROBINSON, JUNR. 


[49387.]—Electro-plating.—The colour of the 
anode will show when fresh cyanide is required: it 
ought to be clear white ; if brownish or discoloured, 
add cyanide. The silver ought to maintain itself, 
if properly worked. ‘The bright process mentioned 
is used in every factory, and the scratch-brush has 
nothing to do with durability, except thut it de- 
velops unnoticed defects of adhesion, &.; but is 
not suited to working in amateur tashion ; it is very 
apt to spoil the solution.—SiduA. 


[49387.]—Electro-plating.—I find the want of 

cyanide is generally indicated by a discoloured con- 
dition of the anode ; when the anode works clean, 
I seldom consider the addition of cyanide necessary. 
I think the scratch-brush is very useful as indicating 
somewhat the durability of the coating, as, if it is 
any way loose, the brush will take it otf. I never 
tried the bisulphide of carbon. It is used by 
making a saturated solution of it in cyanide, aud 
then adding a little of that solution to the bath.— 
Os. 
[49394.] —Poor-Rates.—Until recently rates 
were not chargeable upon an incoming tenant if a 
void house were entered by him after a rate was 
made; but if he succeeded a tenant who was there 
when the rate was made, he would then be ex- 
pected to pay his share, though I do not think it 
could be enforced. Now, however, tenants are 
liable at all times for any unexpired term of the 
time for which the rate was made. “J. A. G.” is, 
therefore, only liable for the time he has been in 
the new house; and he will do well to refuse to 
pay any more, as no tax-collector can demand, 
neither can any magistrate or eu ou judge 
make him pay, more, however trivial or ctherwise 
the amount may be.—F arr PLAY. 


f 9396.]—Regulating Atmospheric Burner. 
—You do not say of what form your buruer is. 
Probably it is too small for the pressure of gas 
which you require. Are you sure that it does not 
flap at the air-supply, in which case it is no longer 
atmospheric. Either your burner is altogether too 
small, or it may be only the fault of the air-hole. 
Try and make it larger. If that does not cure it, 

ou must either be content with less gas or get a 

ger burner.—Gas ENGINEER. 


[49398.]—Lantern Slide.—The kaleidotrope is 
the slide “‘ Avidity’’ inquires about; it was de- 
scribed in these pages some time ago by Mr. Wood- 
bury in a serics of articles on experiments with the 
lantern. These articles are reprinted in ‘ Lantern 
Manipulation,“ which I can send to Avidity.’’ 
The kaleidotrope consists of a perforated 19 855 
attached to a spiral spring, aud when rotated the 
apertures appear, from the persistency of vision, as 
lines or loops of light. The plate is also made to 
rotate, when it produces a beautiful figure.— A. 
PUMPHREY. 


([49405.] — Thickness of Cylinder. — With 
wrought-iron plates (double-rivcted), fin. thick, 
the safe working pressure for l2in. diameter is 
538lb.; for zin. thick, 7531b. ; and for lłin., Yo9lb. 


This is one-fifth of bursting pressure.—W. CLIF- 
FORD. 


[49107.]—Tension of Piano Strings, &c.— 
If the tension of the wires on an iron back be 
greater than that on a wooden one, it is caused by 
the wires being either thicker or longer for the same 
notes. This is frequently the case on iron backs, 
simply because they will stand the greater tension 
with less flexure than a wooden one, and this 
enables pianos with iron framiugs to keep in tune 
better and for a greater length of time. Wood is 
more elastic thau iron, and piano-backs, as usuall 
made, allow the strings to pull the e pln 
over to some extent, and thus lower the pitch, 
unless the framing be iron strutted in front. This 
is because the wrest-plank and its bridge overhang 
the ‘‘ posts ’’ of the framed back, and this tends to 
arch the posts, and this more so in the middle of 
the compass. The breaking-strain of wires is, 
ecteris paribus, Always equal within small limits, 
and does not, I assure you, depend one jot upon 
what framing it is strained on. If you could read 
up in back volumes the valuable contributions of 
our late correspoudent, ‘The Harmonious Black- 
smith,“ you would learn more practically of piano 
construction, the defects, and the remedies, than 
from any other book I know of.—J. C. L. 


[49108.]—Cylinder.—T wo cylinders 1 in. dia., 
3in. stroke, and assuming 400 revolutious per 
minute with lulb. pressure, would be equal to 
4 horse-power: a single cylinder, of same horse- 
power and piston speed per minute, would require 
to be 24in. diameter with 4in. stroke.—W. CLIF- 
FORD. 

[49417.]—Patent Knotting.—It is 
dissolved in methylated spirits. SIGMA. 


(19417.]—Patent Knotting.—Thisis a kind of 
varnish—a solution of shellac in methylated spirit. 
—Os. 


[49120.]—Positive Element.—There is no ad- 
vantage in enlarging the zinc in a manganese cell. 
It is better as a rod within the porous cell, and with 
the outer pot filled with manganese and carbon. 
The other form is only used for convenience of 
making. The mixture should be well shaken into 
place, so as to secure contact: but open so as to 
allow the liquid to circulate. Distance of zinc is of 
no consequence.—SI1GMA. 


[49424.]—Broken American Watch.—lIf the 
sfring is not broken bend it nearer the centre (with 
a pair of round-nose pliers); don't meddle with 
the barrel-arbor (pin-head like), that is, if it’s all 
right: but I should. say that there is something 
wrong, or it would not have slipped. Try again 
to open the front, as I never saw one yet but what 
would open; perhaps it has no joint; but it is 
obliged to open, or the hands could not have been 
put on at first. Try to open with pockct-knife, 
but mind the dial.— Hamrer. 


[49124.]—Broken American Watch.—Tho 
little pinhead-like, generally called arbor hook, 
may have come off, or, the watch having run down, 
the spring may have unhooked. If the hook is 
still Mere. close the inner coil of spring, so that it 
will fit tight round the arbor. If the hook is gone, 
you must drilla hole and fita new one in. You 
can get at hands by taking off the rim which con- 
tains glass. You will find it has no joint, but 
simply snaps on. A knife will ease it off if you 
have not a watch-case opener. The hands are only 
pressed on tight.—G. SuMNER. 


49424. — Broken American Watch.—If the 
arbor-hook is torn away or made uscless, you will, 
of course, have to remove the remaining portion, 
if any, and insert a new one, or drill a fresh hole 
for one. The pin or hook is always short, so that 
which may appear to you asa broken one is, pos- 
sibly, really correct, but the spring has got away 
from it. it such is the case, close up the inner 
coil of spring, and slightly nick the front part of 
the hook so as to catch the spring more securely. 
As regards the glass, it should come off, together 
with the rim in which it is secured. Press the edge 
of a penknife in the groove which you will find 
near to the glass, and the rim will come away 
readily.—ALFOJOB. 


[49425.]—Battery for Electric Light.—Don’t 
trouble yourself about the battery referred to. It 
is extremely doubtful whether such a cell was ever 
worked.—T. P. 


ee piace ira Clock.—Take out balance 
from clock, take hold of hairspring collet with a 
pair of nippers, or open it with a screwdriver, and 
turn it on the arbor to the left: turn it half-round, 
then put the clock in beat, and try it; or you could 
alter it by pinning hairspring end in the stud ; hold 
the balance firm, and turn tho huirspring collet 
with anything that you can get in, till you get it in 
beat.—TLAMLET. 

[49432.]—American Clock.—I can hardly 
understand wherein the fault lies with your clock, 
unless you have got the escapement too shallow 
in putting the new pallets. Has the pendulum 
the same arc of vibration it had previous to the 
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alteration? Is the brass crutch loose in the 
pallets where connected? If the escapement is 
shallow the clock would gain. If the ets are 
loose on the crutch, it would also gain. that 
the of crutch which engages with the pendulum- 
rod is not set too wide. The sidé-shake should be 
only just sufficient to allow perfect freedom for 
the play of the rod. I cannot advise you further 
than this.—ALFOJOE. 


[19432.] — American Clock. — To regulate 
your clock the spring will have to be turned on 
the staff, in just the same manner as watch-springs 
are turned—i.e., ay the collet. The spring is then 
unloosed at the split stud and pinned up afresh 
nearer the end ot the spring. This increases the 
working length of spring, aud makes the oscilla- 
tion of the balance slower. There is only one 
correct position for the pin which engages with 
the fork of the ets, so you must be careful in 
shifting the spring that the escapement is not 
made incorrect. As you observe in your letter, 
when tho spring is drawn through or slackened 
the pin is pulled away from the fork. Keep that 
pin in a line with the staff itself and the pallets 
staff. You will not then be far from correct.— 
ALFOJOE. 

[49433.]—American Clock.—You can alter the 
clock by putting stud (that the pe work on) 
nearer the escape-wheel, and if it won’t go when 
you have raised stud, you must conclude that 
your pallets are wrong ; and if you can't alter it, 
if you will advertise your address, I will help you. 

(49436.]—Sizes of Nuts.—The following are 
the Whitworth sizes of nuts. The exact sizes are 
given in decimals, and the nearest approximate 
size in 64ths of an inch. The thickness of nuts is 
in all cases the same as the diameter :— 


Dia.of Width of Nuts | Dia.of Width of Nuts 
Bolt. across Flats. Bolt. across Flats. 
Kee 525.. ? 15 e. (DAL age 233 
. 709 .. 4 lë .. DOE. te 23; 
; 919 .. 42 11. . 275 . . 24 
. . L10 12 if 3°02) . 314 
.. 1.30 141 2 „ OID 397 
i — F47 1357 21 .. BHA 334 
l .. 167 as 1541 24 .. 389 . 334 
11 .. 1-86 . 131 21 . 418 air 
11 .. 20t 274 3 . 463 . 433 
F 
W. CLIFFOED. 


e 

[49437.]— Separating Power. — Not exactly. 
The question of ‘' light-grasping power” has also 
to be taken into consideration. the magnitudes 
of the components of a double are within the range 
of the querist’s instrument (which he may readily 
ascertain by another formula), he certainly ought 
to be able to divide them, providing their distance 
does not exceed the value obtained by the formula 
4°56 — by aperture. Separating power, in fact, 
depends almost entirely on the aperture, and has 
little to do with the observer's eye, whilst ‘‘ light- 
grasping ’’ depends on both.— A Youna AsrTro- 
NOMER. 

(49440.]—Cod-Liver Oil.—Try taking it in a 
little arange wine.— PHILOS. 


[49440.]—Cod-Liver Oil. — Personally, I find 
a pinch of salt added to the oil makes it almost plea- 
sant to take; but if this does not suffice for Heli- 
cote,” let him take it on quiuine-wine, which will 
effectually mask the oily taste complained of.—A 
YOUNG ASTRONOMER. 


F Oil.—I have taken cod - 
liver oil for many years, in as many ways, but 
find none so g as the juice of half a lemon put 
in a wineglass with a teaspoonful of oil on top; 
hold the head back, pour the oil gently in the 
mouth until it is all at the back, then swallow the 
lot. If this is carefully done, there is scarcely any 
taste, and it does not repeat. I take two doses 
each day.—E. K. L. 


[49440.]—-Ccd-Liver Oil.—If ‘‘ Helicote’s ” dif- 
ficulty in taking the oil simply arises in its passage 
over the palate, let him firmly hold his nose whilst 
so doing, and for a few seconds subsequently. 
Neither taste nor smell will then be perceptible. 
Before releasing the grip, a little bread may be 
eaten, but is not necessary. It would, however, 

uite cleanse the mouth. If the difficulty arises 
rom after-eructations, follow the oil immediately 
with a little pepsine in wine or spirit. No harm in 
the sugar uuless otherwise counter-indicated.— 
EXPERIENTIA DOCET. 


[49440.]Cod-Liver Oil.—An agreeable emul- 
sion of cod-liver oil may be made as follows: Rub 
thoroughly 3 drachms of finest powdered tragacanth 
in a large mortar, with 3oz. of glycerine; to this 
add 100z. (half-pint) of boiling-water, and after 
cooling, mix in gradually, and with plenty of elbow 
grease, 130z. of the best cod-liver oil; this mixture 
should be about the consistence of a custard, and 
may be flavoured according to taste with essence of 
almonds. ‘‘Helicote” should take twice as much 
of this emulsion as he usually takes of the oil, for 
a dose, and should mix it, on taking, with about 
an equal quantity of water.—E. G. T. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can Jor the bencjit of their yellow contributors, 


Since our last, 8. M. B. Gemmill has replied to 48483, 
J. S. Saddler 48696, Ferer, 45959. 


48721. Platform Scales, p. 304. 

48737. Model Engine, 304. 

48748. Microscopical, 304. 

48750. Working Models, 304, 

48754. Musical Box, 904. , 

48758. Stereoscopic Lens, 304. 

48763. Linen Manufacture in U.S., 305. 
48767. Electric Pendulum, 305. 

48770. Boring for Sunk Safe, 305. 

48778. Small Casti in Bronze, 305. 
48777. Lifting Power of Gas in Water, 305. 
48778. Self-acting Gear for Steam Hammers, 305. 
48785. Tension of Warp Beams, 305. 

48794. To Mr. C. Stretton, 305. 

48805. Renovating Cabinets, 306. 

45812. Work-Bench for Amateurs, 306. 
48813 


. Estimation of Copper, 306. 
48815. Stoel, 306. 


Weights of iy bhp Engines, p. 393. 
Manufacture of Cork Carpet, 393. 
Luminous Paint, 393. 

Bags Lined with Paper, 393. 


QUERIES. 


— — 


149442. — Electric Clock. Would any correspond- 
ent give drawing and illustrations of the controlled 
electric clock in the Edinburgh museum I hope Mr. 
Edward M. Nelson will give us his drawings, descriptions, 
55 of his electric-clock motion. -Arrrentice Watcu 

OBBEK, 


(49443..—Canoe.—Could any reader inform me how 
to put a wooden deck on my canoe! What is the best 
wood and what thickness should it be! The body is 
made of thin ribs, then covered with canvas and painted 
(length 12ft., width 2ft., depth 1ft).—W. H. STEPHENS. 


[49444.]-Band-Saw Machine.—I want to make an 
band-saw machine, and should feel very thankful if some 
machinist would send a working sketch, or tell me where 
I could purchase one cheaply ? I am anxious to improve 
yeei and would like the names of some good works on 
cat 


inet -work containing „full instructions.—Casinxet- | has 


MAKER'S APPRENTICE. 


(49445.)—Engine.—What weight should a double 
cylinder engine working in single gear lift with 35)b. 
pressure, cylinder bin. bore and 10in, stroke. four revolu- 
tions of engine for one ot drum, drum ift. diameter! An 
answer would greatly oblige—T. K. 


[49446.]—Feed-Water.—I have an upright boiler, 
7ft. 6in. by 3ft. Gin., from the funnel of which I observe 
the flame from furnace to rise almost 2ft. above it. If a 
cistern was put on top of boiler, and the funnel to 
through this cistern, would the heat inside funnel heat 
the water inside cistern, and to be used to feed boiler ! 
The exhaust steam passes through the funnel, and cannot 
de used for heating the feed-water, as boiler would not 
keep up steam without it. An answer to above would 
oblige, with hints as to size of cistern, and what tomake 
it out of J. H. 


|. (49447.)—Dumb Piano.—Would some one kind! 
inform me how to construct a dumb piano? I shoul 
| like it for two hands, if possible, with some means of 
regulating the stiffness of the notes. What is the con- 
struction of Kalkbrenner’s guide - mains,” as I hear 
that its use is advocated by professors !—Cxrenr. 


49448,]—Beech Chuck.—I shall feel much obliged 
to Mr. Evans, or any other subscriber, who would advise 
me how to bore out, or otherwise, true the newly 
fitted jaws of a beech chuck !—H. E. 


49449.] Detector Galvanometer.—Would Mr. 
Lancaster, or any other authority on cloctric subjects, 
give 5 E i n how to make a Linesman's’’ gulyano- 
meter -H. E. 


49150. —Weathercocks.—Is there any way of 
putting into working order a weathercock on top of a 
church spire, without going to the expense of a scuffold- 
ing ! e spire in questioa is 180ft. high. There is a 
etaircase up the tower about 100ft.; but no means of 
getting highcr. The parish is too poor to afford an ex- 
pensive scaffold, but it is rather a nuisance to have the 
cock always pointing due west, —Ga LLUS. 


49451.]—Bar Lathes.— Would Mr. Evans. F. W., 
**Alfojoe,”” or some other correspondent, kindly give u 
paper on turns and bar lathes, which appear to be A508 
omitted in books on the lathe. It is just mentioned in 
Holtzapffel, if I remember right; but I want description 
of the tool, and howtouseit? What work canand what 
cannot be done with it :- Ger Bow. 


[49452.)—Dissolving Old Loom Pickers.— 
Would any correspondent inform me of a recipe that 
would dissolve old loom pickers, which are made of buffalo- 
hides ?—J. C. C. 


49153. — Carbon in place of Copper.—Will one 
of your réaders inform me if there would be any difference 
in E. M. F., or any inconvenience whatever, by using 
carbon plates in place of the cop ones , in the 
battery made up of two coppers and one zinc, in a solution 
of 1 sulph. acid to 20 water E. T. R. 


(49451.)—Siemens’ Latest Armature.—Will 
sotme one kindly inform me how to make the above, with 
full particulars as to winding the coils, and making and 
connecting to the slips in the commutator! I want to 


—— ———— TEED | EE 


make one about 10in. long and 2in. diameter. Should be 
5 for best lengths of coils for thie. What other 
kind of armature could I muke of the same dimensions ? 
Is an Edison too difficult! See advertisement (Wanted). 
THAXKEFUL. 


[49455.)-To Mr. Wetherfield.—I am a grocer. 
During the hurricane last Friday morning, I had a shop 
window blown out. Can the landlord make me putin a 
new one, or onge he to pay for the putting of it in? If 
I put it in, can I stop it out of the rent! Our inner door, 
the one between the house and the shop, had a | of 
glass in it when I took session. One day, some time 
since, the then Jandlord was coming in at one door, at 
the same time that the opposite outside door was open, 
the inner door went-to with a bang, and the glass was 
smashed to atoms, I put in a temporary wooden panel, 
The shop has changed owners, and I am going to leave. 
Can the present owner make me put a glass pane in, or 
can I leave it with nothing in! The door-latch was 
broken atthe same time, and Í bought a new one, but che 
landlord would not pay forit. When I leave can I take 
off the new one and put on the pieces of the old one, as I 
have them by me still 1— L'EricikR. 


(49456.]— Aniline Dyeing.—I have been dyeing some 
bone buttons with red and blue aniline. The red took very 
well, but the blue did not seem to take hold of the bone 
at all; and although I have had them in tLe dye three 
times as long as the red, and used more than three times 
as much dye, they are only a sort of mauve colour, and 
very uneven. Do they require a mordant, and if so, wat ? 
I may say I boiled them in a solution of soda to remove 
any grease there mi zht be !— LON DO. 


49457. 1|— Steam-Boiler.—Your kind correspondent, 
„Labor Omnia Vincit,” was kind enough to answer my 
guer of page 344, No. 48827, and promised to help me. 

my engine and boiler examined by the maker of 
the engine. He reports, the engine is in first-class con- 
dition, but blames the setting of the boiler for not 
making steam. The draught is good ; but seems to take all 
the heat up the chimney. He advises me to bave the 
boiler setting altered; but before doing so, I would like 
to have the advice of our kind friend. The setting he 
advises is to have draught carried from centre flue under 
boiler, and to get three pillars at equal distances under 
boiler ; the pillars from centre of boiler to one side, com- 
pletely shutting up one side, next pillar shutting up the 
other side, and so on, making the smoke and gases take a 
zigzag course under boiler, en up side at furnace end 
along top of boiler to chimney.— W ANTING Steam. 


{49458.]—Boiler.—I have an egg-end iron boiler 2ft. 
long, 1ft. diameter. The middle picce has one row ot rivets, 
but neither of the end pieces hu ve; the ends lap over the 
middle piece, and have a brussy appearance in the joints ; 
it is tapped each end for lin. pipe. Can you or any reader 
tell me what it has been used for ; how the joints are 
made, having no rivets, and if safe to use for snp. 
engine, and how can I test it with water ?—and greatly 
oblige--W. How gs. 


[49159.1— To Dr. Edmunds.—My son, aged 19 years, 
suffered for over 12 months with ‘scabies,’ for 
which he has tried different remedies, internal and ex- 
ternal, but cannot get rid of it. He also suifers from 
flatulency and ! eartburn ; would that induce a bad state 
of the blood, and so prolong the complaint ?— U. Sises. 


49460.]J— Chemical Atoms.—Can any chemical 
correspondent refer me to any good book or books in 
Which a clear and substantial reason is given for calling 
oxygen 16 instead of 8, or why H: O is written in place of 
the say ya HO, or why such ubominations as N;Og 
are now dragged into inorganic chemistry. Admitted that 
such incongruous formula may be allowed in the organic 
kingdom ; but AM such gross monstrosities pushed into 
the well-known field of inorganic matter! I have often 
tried to digest this notation, but have as often been com- 
pelled to give up in perfect disgust ; but having been re- 
peatedly urged to the South Kensingtun examina- 
tions in order to take upa chemistry class in connec ion 
with the local science departinent, and also so as to be 
able to connect my analysis clases with South Kensington, 
Jam again making strenuous efforts to gulp duwnu the 
nauseous draught ; but alas- it won't go not for Joe! I 
have hunted over many books, but can find no why 
and wherefore given, and if any of our correspondents 
can direct me to some book in which the two theories are 
placed side by side, and the infinite superiority of the 
O 16 theory fully shown, I shall be immensely teful, 
for I really cannot bring myself to swallow the disagree- 
able dose at present, notwithstanding supreme etforte,— 
EXPERIMENTER. 


[49461.]—Silvering Mirror.—Will some of our 
readers kindly inform me how mirrors are silvered ? Alsu 
how me brown-coloured back upon some of them ia pro- 
duced ? Please do not reter to back numbers, as I do not 
keep them.—Mrcnaniciay. 


49462] —Lathe Mandrel.— Will some reader give 
me a sketch, with dimensions, of a first-class steel man- 
drel for screw-cutting lathe of 5in. centre? Should 
there be one or two cones —Macu AN ICIAx. 


[4946 3.]— Legal.— A. and B. are partners. C. is a 
workman. C., after ates! discharged by A., was em- 
ployed by B. to do a job for D. Meanwhile, a dissolue 
tion ensued between A. and B., who came to conclusion 
that A. was to receive all moneys and pay all debts ; ao 
B. came out clear. Afterwards the bill of C. came to A. 
Is A. entitled to the money !—Tormeyr. 


te Chemical.—To Mn. Al Inv. Would Mr. 
Allen kindly recommend a process for the estimation of 
sulphur in oxides of nitre and copper! The oxides dis- 
solve with difficulty in acids, and the percen of 
sulphur does not exceed one-tenth of a per-cent. a 
process for the estimation of nickel in an alloy containing 
about five per cent. carbon and silicon, and 20 per cent. 
iron ? As I am well acquained with analytical manipula— 
tions, a mere outline of the processes will sufflo.— Bic. 


EET VITA. 

(pics. —Wood-Turning.—Is there such a book 
published as sketches or drawings for wood-turning f 
Could any reader give a sketch of a chuck for turuing a 
round ball !—A New Rravex. 


49466.}-Watchmaking. — Would “A Fellow 
orkman” give the rule how to find the proper number 


' 


d 
j 


t 


` 
I 


would not the repulsive force exercised va 
square of the distance of the comet 
centre? And one more question : Do you believe that 
the appearance of the great comet, which Lt. Thomson 
observed, sufficiently accounted for b 
Ax ENGINEERR’S Sox, Sheffield. 


Acupulus, from Mexico. It is a brown colour, an 
ary about the size and shape of an onion, but when | acc 
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of teeth for 4th wheel and ‘’scape-wheel pinion? What 
nun:ber of beats per hour he considers beat for the fol- 
lowing train of verge watch which I wish to convert into 
lever —Centre-wheel teeth, 48; 3rd-wheel teeth, 45; 3rd 
whoel pinion, 6; 4th wheel pinion, 6,—APrRENTICE 
WATCH-JOBBER. 


($9467. ]—Indicator Diagram.—Would some of 
our readers please give opinion of the above! I would 


= m ow 


TN 


send one from the other cnd of cylinder, but the tap is 
not right. Condensing beam-engine, double D valves, 
2ft. stroke, 21in. diam., 35 revs., 301b. press., 15th scale, 
30 spring.—Youxa Enoing TENTER. 

49468.)— Liability of Town Commissioners. 
—To Mr. WETHERFIRLD.—A town is governed by a com- 
mission (granted by special Act of Parliament in 1858, it 
has also since come under the Local Government Board 


to B: 3, Tenor C to G alto ; 4, Tenor C to G; 5, CC to G. | calculation 1 Is there any book published on the subject! 


I want pipes for the last three named slides. 
should zou advise me to put in? I require a nice quiet 
tone. If you could give me a little information on 
tuning I should be glad, as this bothers me worse than 
voicing. I intend to add a small Bourdon.— G. T. B. 


What | —Surver. 


(49491.]—Stout.—Can any one tell me what 
age of proof spirit thcre is, on an average, in 
stout as sold in bottles — E. G. T. 


[49492.J—-Mining Queries.—{1) Would some 


ocn’ = 
uinnesn’ 


[49480.1—Dynamo-Machine.—I finished a shert | correspondent work me out the following questions: 


time ago a small dynamo having a Siemens armature 
iin. by IZin., wound with 4lb. No. 22 B. W. G. silk- 
c vered wire. It is similar to the one described by G. 


Tolman in the issue of the E.M.” for June 28, 1882, but | there is o 


the fleld-magnet is much heavier than the one there 
described ; it is wound with No. 18 B.W.G. cotton- 
covered wire. This lights well a 10 candle-power Swan’s 
lamp when revolved from the foot-lathe. 


such a machine [—C. P. 


oot-latl Will some | diameter of 
reader of the “E.M.” please say if this is good work for velocity being ihe same in each case, 


There are two airways, one 600 and the other 200 yards 
in length, passing 10,000 and 6,C00 cubic feet of air per 
minute mee care If you reduce the piessure so that 

y a total quantity of 8,C00 in the two splite, 
what quantity will you have passing in euch split! (2) 
If 40,000 cubic feet of air were entering a down-cast shaft 
14ft. diameter, and temperature 60°, what must be the 
shaft to pass that quantity—the 
and the temperature 


of up-cast shaft being 10L°? (3) There are three bore- 


49481.]J— Noise in Water Pipes.— Will any | holes, A, B, C, at the extremities of un equilateral 


correspondent kindly state the cause o 
water pipes on turning a tap suddenly on or off —F. W. 


(49482.)—-Oxygen.—On p. 886, No. 965, Dec. 15. 
1882, there is a suggestion for making oxygen by means 
of bichromate potash, nitric acid, and bioxide barium. 


I have tried it, following directions closely, but with the | through court, and paid two instalments. B. 


the vibration in | triangle, each side 200 yards, A 50 yards deep, B is 60 


deep, and C is 70 yards deep: supposing the surface to be 
level, what is the direction of water level and the direc- 
tion of full dip, and amount of dip I- Nox VALEO. 


[49493.]—Legal.—To Ma. WHETHERFIELD.—A. put B. 
in court for debt ; B. agrees to pay five shillings per month 
ets married 


exception of a few bubbles the first second or so, failed. | has A. got any claim on her now if so, what proccecs 


Now, why did I fail? Has any other brother-reader tried 


Act), who extended its district about six years ago, and | the dodge? If so, will he kindly give us the benefit of 


took over all roads in the new district except one, which 
they decline to repair or to give a reason for so doing. It 
was then in repair, and the rateable value much 


his experience ?— 8. 


[49483.]— Massachusetts Washing.—In con- iodide of sodium 
higher than other roads. I may add they have put in a | versation with a laundry man I was recently informed he | recrystallise it. In order to make 


ings must A. take !—CowssTanT RaADER. 


149494.J—Chemical.— Will any of ours kindly hel 
me out of the following difficulty ? I had a pound o 
spoiled by keeping. and wished to 
e bulk larger, I 


be wer and partly repaired the footpath, but will do no adopted an economical and effective method uf washing | added 3 ounces of iodine, and a quantity of carbonate of 


ner ane the owners of adjoining property pay for it. 


(49169.|—Worm-Eaten Floor.—The deal floor of | tio 


a bedroom in an old house has become very much worm- 
eaten, and I should feel obliged if any of our corre- 
spondents could suggest something to be done to prevent 
the dust settling in it. Is there any material which, by 
flooding the floor with it in a fluid state, on drying, will 
fill the depressions so that the whole can be beeswax 
polished, varnished, or even painted !—Scubscuipes. 


[49470.]— Leaky 


clot 
Englan 


es procured in Massachusetts, but not known in | soda, thinking they would combine—which they did not. 
„which consisted in boiling them with the dirt | The! 


ot now isa mixture of free iodine, sodic iodide 


in“ some time, after which the slightest hand manipula- | and carbonate. How can I recover the lot as iodide of 


pure and beautifully clean. In England, with our pro- 
cess, we find boiling “with the dirt in” the reverse of 
judicious, The person in question would not further 
enlighten me, but regarded his knowledge as a trade 
secret. I do not see, however, that it could disadvantage 


„him if the knowledge were common to those interested, 


and should be glad if anyone could inform me whether 


Boiler.— The cast-iron boiler | there is such a process known, and, if so, in what it con- 


attached to one of the ordinary closed kitchen ranges has | sists? Possibly there is a method of soaking in cold 
become cracked from top to bottom of the side next the | Water or soap-suds, and subsequent bringing to a boil. 


tire, and the water, which is at nu pressure, flows from it 


My provoker told me it was more economical than any 


into the fire through a rent which is from 1-16 to } of an | Steam laundry operations. and that he washed in that 


inch at widest part. 
it the firebrick between the boiler and the fire was found 


any sort of cemcnt that would effectually till the crack 
and allow the boiler to performs its former function—viz., 
heat water ?—BUBSCRIBER. 


4917 1.]— Singapore.— (an any reader inform me of 
the clirnate, inean temperature, number of habitants, 
life, &c., in Singapore. and ii it would be a likely place 
for ene to get on in as merchant !—Leo-Tniesrte. 


When attention was first directed to | way for some seventy families.—Soar-Buss_e. 


49164.J— .— i 
to have crumbled, leaving the aide of the boiler exposed oe el bate Guestions A ady by marriage jado 
to the fire. What I want to know is, Whether there is | and personal property, l 


next-f-kin according to the law of intestates ; 


is intended, as the ludy 


property, although they cannot come 
until the husband's death. I have to ask if such next- 
of-kin would not have the power to will their interest 


(49 472.]— Resistance of Galvanometers.—Will | under the settlement deed. And the next question is, 


tome reader kindly give me the resistance of the quantit 


and intensity coils of the Indiarubber, G., and Te HERE 


IOLANTHE, 


Supposing any of the next-of-kin living at the lady’s 
dea 


what would become of thcir interest in the real and 
propery! Would the heir-at-law of the dead 
person take the real estate, or would both real and 


e interest in certain real | fit in, or wind on it without anything between ? 
which afterwards is to go to the | the mahogany ends fit on the ends of the bin. ebonite 
7 but from | tube? (4) 
the settlement decd it is not very clear whether the next- | serve for insulating p 
of-kin living at the lady’s death or at the husband’s death | about how man 
s the |] dies first, and if it is intended for | blotting- 
her next-ot-kin living at her death to have a claim on her | are they 


8 8 di , d i th ’ i i 7 ` 3. ean 
. . | are the number and size of tinfoil sheets used 
necdle) and the deflection on its scale equivalent tg 1, 2, | ment, 
3, &c., volts., for the quantity and intensity coils !— personal 


n sufficed to remove all superfluous matter and left them | sodium, or otber useful iodine salt ?—MEDDLER, 


49495.]—Induction Coil.—Would Ernest,“ Vol. 
V., No. 910 (letter 20457), kindly give me a few 
hints as to making a coil the same as the one described ? 
I have a coil which I constructed some years ugo, con- 
taining about 211ʃb. of No. 36 silk-covered copper wire, 
wound frum end to end with guttapercha-paper between 
each layer of wire, and as it only pie lin. spark with 
five Bunsen cells, pint size, although well insulated 
from primary, I wish to take it to pieces and reconstruct 
it, adding another pound of wiro to secondary. The core 
was of No. 20 iron wire, 1} in diameter, and 11 inlength, 
wound with No. 16 cotton-covered wire. (1) Had I 
better use silk-covered wire for primary, or will the old 
(2) Do you make a paper tube for the iron 1057 thee 
3 


ould the paruffin wax-candles melted 
or is there a special kind 
pounds are required? (5) When the 
per discs are fitted on the ebonite tube, how 
ept stiff in their places! docs not the wire 


into possession | press them outwards when being wound on ? (6.) Does the 


wire require any insulation when wound in the sections 
beyond passing through the melted paraffin, and also 
when one section is filled, which way docs the wire . 
and how insulated in order to begin the next! (7) What 
in con- 
denser, and also of insulating papers, to give best effects? 
(8) How is the wire best wound on ?— Ross. 


[49496.])—Tramway.—I have a large quantity of 


(49473.]—Patent Leather.—Willany reader kindly | Personal estate go to the next-of-kin of the dend person, | stone to get down from a hill to the railway, a distance of 


toll me how the above is made how the composition is | 89 provided in the first instance by the marris 
made and put on? I have seen a recipe somewhere in | Ment according to the law of intestates? It will 


settle- 500 yards, and am desiious of doing so by means of a 
de seen | tramway as the rcad up the hill is very stcep, and severel 


bera, but I t find i 11 that if the heir-at-law could claim the real estate, the | tries the horses in carts or waggons. As the main pan 
3 ped N next-of-kin might come off very badly, although the | road is directly in my way, although I have permission 


refer me to the same I ahull be much obliged.—J. 8. 


SADDLER. 


[49474.]—Insulation.—I have a set-screw gin 
diameter and 3 


co r wires insulated (clectrically) from each other and | F 
ppe 700 to do FA if possible with glass. | light colours have a more blue tint com 


from the screw. Iwi 


The vessel into which the screw passes will contain water | 12 a stronger light ; o, 
at a high pressure. Can any of your correspondents tell luminosity are darken 
me how to do this so as to make a perfectly tight job! 
H 


(49475.]—Comets’ Tails.—To “ F. R. A. S. When 


s long, through which I wish to pass two 


marringe settlement seems to provide for the next-of-kin | from the authorities to lay a tramwa 


equally.—Coxarany READER, 


49485.]— Blueish Colour of Shadows.—In 
Rood's Modern Chromatics” it is stated that in a dull 
red with those 
that if red and blue of the same 
simultaneously, the red colour 
would darken quickest. I suppose the explanation uf 
this is that a dull light may be compared to a slight dis- 
turbance on water, which would make smaller waves than 


also 


J. across it, I am 
preventcd using an endless rope. Will some of your 
numerous correspondents kindly inform me whether I 
can fix any kind of brakes to my trams which will be 
certain to stop them on an incline of 1in 10! The total 
weight of tram and load could be from 28 to 30 cwt. I 
should also be much obli for information as to where I 
could see waggons workitg on an incline as steep !— 
HAMPSHIRE. 


[49497.]} — Focal Image — Diameter of in 


a comet has a curved tail, docs it always turn back as if | & large disturbance, the smaller waves, in the case of | Telescopes.— Will F. R. A. S.“ oblige me by explain- 


[49176.]—Ferns.—I am told of an ever ving 


Ci 


slaced in water it spreads out to about Tin. 


_ Also, 
as the inverse | Traprs.? 


rom the Sun's how to refine olive oil with soda,I have tried it, but failed. 


y curvature of tail? | of using over 


fern, 
when 


) in diameter. 
it the Rose of Jericho, a stunted cabbage kind of plant 
culled Anastatica, or is it a South American plant of 
similar habits? I cannot find any such name among 
Fern genera.—Ecvecticus. 


going train for the musical part just as a striking 
1 also 9 1 of making a new framework of brass ejected at the outlet, which is situate 
rod about Zin. by 

case, and so make a front 
Acaign.— Onio. 


the motion of the nucleus were the cause of the curvature | light, being the blue waves. I shall be obliged if anyone 
of the tail, the correctness of Mr. Proctor’s theory of will tell me whcther this is correct.—J. E. B, 
solar repulsion being assumed as an axiom? 


ing this more fully than he does on p. 315% I can work 
decimals and logarithms, and have tables of natural sines 
and cosines, lengths of circular arcs; also tables of 


(49486. |— Refining Olive Oil.—To “Jack or ALL logaritLmic sines, &c., for every degree and minute of a 


—Having seen in the Mrcnanic some time ago 
Would you pleasc say how it is, as I have a lot of olive 
oil, the waste 
again ?—FIkER. 


acquainted with 
Bel 


quadrant, calculated to a radius of 10,000,000 or log. 3 


from necks or bearings, which I am desirous | = 10,000,000; but I do not understand trigonometry, 


beyond knowing what is meant by the words sine, cosine, 
tangent, secant, &c. The working of one example would 
be sutticient.—J. C. L. 


Tae Blast and Exhaustin a Flour-Mill. pee eee. =] have a 10in. centre lathe, wood 


8⁰⁰0 


149189. — Lead Pencils.— Will anyone kindly inform | he repaired the damage ? Does 
at manner lead pencils are rounded, and by | ranges, &c. !—Gas EN OIXERR. 


the centre. 80 constructed that it will have a good | what kind uf machine !—Unanium. 
[19490 —Speed of Shafting.—Would some kind | of the following difficulty! Having tried to construct a 


friend 


149179.) — Chamber Ora an. Glad to find our old | re der oblige by 
ranium” still willing to help. From his and Mr. 
Dresser’sa instructions I have succeeded in building a 
<annll organ, as follows :—1 manual, CC to G, 66 notes; 
pedals to man., CC to G, 20 notes: stups—1, Open 
Jiapasom to Tenor C, metal; 2, Stop Diapason Bass, CC 


y giving the rule 
following and similar queries? What size 


: overhead.-motion, driven by engine, with ordinary 


[49500.]—To Mr. Wetherfield.—I should be 
glad if you will inform me if a person has added 
considerably to the original fixtures, gasfitting, &c., ina 
house with the rent in the usual manner, he may remove 
them when he leaves, if the landlord orincoming tenant 
refuses tu buy them ; would he be allowed to take up the 
floor where required to remove the pipes, &c., providing 
the sameapply to kitchen 


49501.—Telephone.— Will someone help me out 


for working out the | pair of telephones, I tind on joining up the connections I 
a i pulley will be | get but little sound, if any, out of them. 
required to run a machine at the rate of 700 ! Main shaft- | operandi was as follows. 


modus 
emist’s 


M 
I procured at the 


ing is 2] and runs at 90. Pulley on machine is 14in., and | two 3in. „ boxes and cut away the middle of 
0 


it 1s driven from a counter-shaft. Is the distance of one | the lids of the 


xes and fitted between the lid and the 


ebaft from another to be taken into consideration in the | box a ferrotype plate, so that the margin of the lids not 


— 
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cut away held the plate in its place. I glued a popgun 
tube into the bottom of the box and fitted into it a bar 
magnet about Ain. by in., and on the end of the magnet 
towards the plate I put a cardboard reel wound with 
about half nn ounce of No. 36 silk-covered wire, and fastened 
the cnds of the coil to the threads of two brass wood 
screws inside the box at the side; the heads of the 
screws outside the box forming the connections for the 
line wires. I kept the magnet (the rounded-off end be- 
ing next the plate) fairly tight in the popgan tube b 
mcans of two picces of wood in each and a brass screw. 
placed the magnet quite close to the plate, but not touch- 
ing it. The ferrotype plate wns slightly bruised, and did 
not fit the box too tightly. I used a line wire sold on 
purpose for the job. There was more wire on one reel 
thau on the other. Why have I failed '—Icnoraucs ix 
ELECTRICAL MATTERS, 


[419302.]—Electro-Magnet.—Will Mr. Lancaster, 
or some reader tell me how the apparatus is 1 
that Messrs. Pears and other firms usc—viz., the frame that 
the name is on, which is kept shaking and that makes 
the name appear to move, as inside each letter there is 
swinging a round picce of bright metal. I was told the 
magnet was hinged. How is it done ?—as I want to apply 
the same idea to something else 1—VeEnus, 


[49503.]—Right to use Party-Wall.—A row of 
houses built 14 years ago by the same builder, and then 
owner, with gardens at the back, and which gardens are 
divided by a wall about bft. high. The present owner of 
onc house (say A) having built on one of these party 
walls, has his next-door neighbour (say B.) equal fight to 
fix the bean of a children's swing in the which A. 
built, and which would be higher than the top of the 
original 5ft. wall ! As B. has had flxed without permission 
the beam now some twelve months ago, can A. make a 
claim for a year's rent for same! And would A. be 
likely to eucceed in recovering a charge of, say, a few 
shillings for the year’s rent in the county-court ! Also, 
which would be the right person for A. to sue, the teuunt 
or owner of B's. house ?—H. Exrsox. 


40504.]— Electric Switches.—Will some reader 
describe, with sketch, the switches uscd in connection 
with the Suwyer-Mann, Edison, and Swan lamps. Any 
hints on above will vblige—DIELEOTRIC. 


(49505.]—Flax.—Could anyone kindly inform me what 
are the chemical constitutents of the linum or common 
flax! Also what gas it emits when steeped ; and what 
are the relative strengths of silk, hemp, flax, woollen, and 
cotton, taking an cqual size or quantity of flbie, or an 
equally made thread I Six x RR. 


[49506.)—To Mr. Lancaster. —I have a good 
quarter-plate camem with Ross lens, and I want to know 
how to put it in connection with a 4in. and a zin. achr. in 
order to photo. the moon, and, if possible, sunspots. I 
saw a similar request in the E. M.“ some time ago, and 
a few plain directions would greatly oblige. I should 
also be thankful fora few hints as to the exposure re- 
quired for different celestial objects ? The din, refractor 
Lus a good driving cluck.—C. J. R., Ventnor. 


'49607.1-Parrot.—Can anyone tell me what to do 
witha parrot that has suddenly, without any apparent 
cause, become drowsy, and vomits any food thatis given 
it? It cin keep nothing down. There is no mentiun of 
sickness in the parrot-bouks, and I am afraid it will starve 
if not cured svon.—C, J. R., Ventnor. 


(49508.]—Electric Engine.—To RANK IX KxxNEpx. 
—I have secn a small electric engine in the“ E. M,” 
which you gave on May 1st. 1881. I should feel 
obhzed ‘it you would give me full details, as I want 
to work a sewing-machine Cos xk. 


49509.]J—Grinding Hard and Tough Seeds.— 
Being desirons of grinding down to a fine meal, a 
‘nbout the rize at a horse-bean) of a hard and horny 
nature, I should be glad if any of “ours can give me 
information us to what class of grinding machinery would 
be most likely to answer the purpose. Only a small 
quantity would require operating upon at first, so that a 
Unnd-power mill would be much preferred.—K. N. B. 


49510.J—TO Mr. Wetherfield.—Eight days ago 
I bought a pony for £20 ; I had it on trial three days, and 
at the end of that time decided to buy it. Since then it 
has turned out that the person who advertised it for 
sale had had it on trial himself from some one else, and 
utlering reeriving my money has omitted to pay for it. 
Now the original ownersure threatening to make me give 
up the pony. I can prove payment by the cancelled 
cheque through my bankers, and bya veterinary surgeon, 
who was present when I paid the cheque. Can I be made 
to vive it up! The person l boughtit from has disappeared. 
— Hesry FRAZER. 


40511. Mixture of Glycerine and Per- 
manganate of Potash.—Would some one kindly 
explain the chemical action that takes place when 
givecerine is mixed with solution of permanganate of 
potarh ”? Thad oceasion to mix some, nnd directly 1 
had mixed it I corked it up, and the consequence Was, 
that the bottle burst in my hand.—Cvucy. 


49512. ] Sugar - Coating Pills.—Could any onc 
give me n good form for varnishing and coating pills 
‘sugaur-couting) 2? I find a diiliculty in getting them to 
jook white: and sometimes when I have finished them 
they emek, and thus spoil the look of the pills. If any 
one could help me out of the difficulty he would greatly 
oblige-Celx. 

49513. Transfer Inks. Can any of your renders 
give me recipe for making transfer ink or paint in various 
colours; euch as that used by manufacturers of the paper 
patterns for ladies’ crewel-work, the patterns of which 
can be transferred to any cloth by pressing with a warm 
iron 1—A BririsHh WorKMAN. 


49514.]V Comets, &c.—Will any correspondent 
oblige me with the following particulars? (1) The 
period of the following comets, and the date of their next 
return (month and year), Halley's, Mechain’s, D' Arrest's 
Laye’s, Winnecke’s, De Vico’s, Bieln's, Brorsen’s, aD 
Eneke’s ! (2) The perihelion and aphelion distances of 
Mechain’s, D’Arrest’s, and Winnecke’s cometa? (3) 
The periods of the variable stars, Rf Virginis, a 
Cassiopcia:, 3 Lyre! (4) The names of the satelites of 
Mars /—H. P. Cossu, 


_ [49515.]—Catching Moles.—Will anyone kindly 
inform me of the cheapest, safest, and the best and surest 


wey of destroying moles withuut traps? As I am 
collec 


ting the skins, I do not wish to lose them; and I 


should like to be able to find them without dittculty. I 


do not want to have ansthing to do with poison ; but if 
they cannot be caught withont being poisoned, the safest 


instructions will do.—MuLE-CATCHER. 


449516.) —Galvanometers. Coils.—To ‘Sicma.” 
Would“ Sigma ” kindly tell me whether in winding a 
galvanometer, it is better to have the wire arranged so 
that it covers the needle (when deflected)? I mean what 
width should I wind the wire in proportion to the size of 
the needle? Also whether there is any rule or formula 
for calculating the quantity or size of secondary wire in 
coils? Up toa certain extent, I imagine the tension of 
the current inerenses with the quantity of wire; but 
when this limit is reached I should think it would 
decrease. How can I find out what battery powor any 
given coil will stand ?— Os. 


49517.] — Coal Analysis. — Will any of your 
numerous readers kindly supply me With an analysis (or 
inform me where it can be obtained) of the scum of coal 
known as the main coil“ of Moira the principal bed of 
the Leicestershire coal feld? And also inform me 
whether it contains anything favourable to generating 
spontaneous combustion, so common to many, especially 
to thick seams — W. S. GEESLEY. 


USEFUL AND SCIENTIFIC NOTES. 


— 4 — 


Saccharifying Power ofthe Saliva.— Mr. A. 
Béchamp, in an article: contributed to the first 
number of Brown-Stquard’s rehires de Physiologie 
for the present year, after commenting upon the 
circumstance, at one time considered remark- 
able, that whilst the saliva of man possesses the 
power of converting starch into sugar, no such 
power is exerted by the saliva of tho horse, 
dog, or ox, undertakes to show — first, that 
human buccal saliva is not indebted for its 
diastatic power to any alteration effected by the 
air on the various immediate organic principles which 
are secreted by the glands and discharged into the 
buceal cavity; secondly, that the power of con- 
verting starch into sugar belongs to a peculiar and 
special zymase which is contained in the saliva, and 
that this zymase is the outcome of the action 
of the microzymes proper to the salivary glands, 
of the microzymes of the anatomical elements 
which line the buccal cavity and the tongue, 
and of the microzymes and infusory animal- 
cules that accumulate in the interstices of the 
teeth. Lastly, that the parotidean saliva of the 
horse aud that of the dog do not saccharify boiled 
starch naturally, but that they acquire this power 
when they are placed in contact with the buccal 
organisms of man, In the course of these experi- 
ments he found the buccal infusory al: to 
have an extraordinary power of converting starch 
into sugar, one-thousandth part of a gramme of 
the matter adherent to the free border of the gums 
of a healthy man, after being frequently washed 
with a weak solution of creasote, acting powerfully 
on starch paste. This material was formed of the 
débris of epithelial cells, of numerous molecular 
granules, and of many moving or stationary short 
or long bacteria 1 segments of Leptothrix 
buccalis), and no doubt some remains of food. The 
buccal organisms or granules are the bodies he 
endeavours to show are the really active bodies, for 
he has accomplished the removal of the other 
elements, and found the saliva of man still to retain 
its powers, and he supplies evidence to show that 
theyare not identical with the bodies which develop 
in the saliva either of man or of the animals named 
after removal from the body and filtration. 


Heating Apparatus for the Microscope.— 
Thoulet describes in the Bulletin de la Sorte 
Mineralogie de France a new method of heating 
objects upon the stage of the microscope. He hascon- 
structed a small stove,” or chamber, to rest upon 
the stage, and to contain the object and the ther- 
mometer. It consists of a glass tube fitting into a 
copper cylinder which rests upon a disc of copper, 
furnished with lateral prolongations, which can be 
heated by a gas jet. The whole is insulated by 
resting upon a disc of cork. The temperature of 
the chamber can be raised by heating the prolonga- 
tions of copper and lowered by introducing a cur- 
reut of fresh air through a small tube fixed in the 
side. Very exact measurements can be taken with 
this simple apparatus, so well adapted for deter- 
mining the temperature of the disappearance of 
bubbles in liquid inclusions, for studying the forma- 
tion of crystals at various temperatures, or for other 
miero- chemical investigations. 

For cutting narrow slots in a hardened steel 
plate a disc made of Muntz metal, revolving at 
about the specd that would be used for turning 
wrought iron of the size of the disz, and using fine 
quartz sand and water, has been found to work 
better than discs of other material. 


Tur Emperor of Germany has ennobled Professor 
Helmholtz. 


THERE are in the United States about twenty- 
B devoted to the manufacture of 
mutches. 


CHESS. 
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Al Communications for this department must de 


addressed to the Chess Editor, at the ottice of the 
9 Mecuanic, 31, Tavistock-street, Covent-garden 
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ite. 7+0 
White to play and mate in three movcs. 


BoLUTION To 817. 


White. Binark. 
1. B-Q R3 1. Anything 
2. Mates 
SoLuTIoON To 818. 
White, Black. 
1. Q-Q RB. 1. K moves. 
2. Q-KSrQE4. 2. K moves. 
accordingly 
3. Q mates. , 
Soluriox TO 819. 
White, lack. 
1. Kt-Q 3. 1. Anything. 
2, Mates. 
Bo.tution To 820. 
White, Black, 
1. B-Kt 4. 1. Anything 
2. Mates 


NOTICES TO CORRESPONDENTS. 


Connect Solutions to 819, 820, by A. F. Scott, Rehmncac. 
A. Briggs, Donald Mackay, John Bright, J. B. ot Box- 
ford; to 817 by W. T. Bayne, Schmucke, T. Gaskell, 
Dicky Sam. A. Briggs; to 818 by P. C. Pavitt, A. 
Briggs; to 819 by Douglas Folwell (that to 820 is in- 
correct, as there is no mate if 1. ree i ; to 815 by 

Susan. 


We have pleasure in drawing attention to a collection 
of 75 problems by the well-known composer Mr. T. 
Thursby to be published in February. The price 
is half a crown. Orders may be sent to the author, Holm- 
hurst, Christ Church, Hants. 


The following is the final award in the Brighton 
Guardian Two Move Tourney. First prize, T. P. Ixa. 
ond, A. F. Mackenzie, Jamaica; 3rd, W. Fensen, Den- 
mark, 4th, A. F. Mackenzie; 5th, J. Jespersen, Denmark ; 
sth, A. F. Mackenzie; 7th, Lieutenant Noack, (rermuny ; 
sth, J. G. Nix, Jennesee. There were 25 compe iors, 
We hope to be able to give sume of these problems 
shortly. 


The great fire at Kingston has totally destrored the 
oftice of the Jamaica Family Journal, Mr. Mackenzie 
is one of the principal sufferers, as type, chess books, and 
problems have been all burnt. A subscription is being 
got up in England in aid of the employés, who a'e now 
out of work, Those who wish to help should write to the 
Chess Editor, of the Matlock Register, Dovedale House, 
Matlock Bath. 


! a a a aces eae] 


Brown Tint for Iron and Steel.—Disselve, 
in four parts of water, two parts of crystallised 
chloride of iron, two parts of chloride of‘antimony, 
and one part of gallic acid, and apply the solution 
with a sponge or cloth to the article, and dry it in 
theair. Repeat this any number of times, accord- 
ing to the Jenin of colour which it is desired to 
produce. Wash with water and dry, and finally 
rub the articles over with boiled linseed oil. The 
metal thus receives a brown tint, and resists mois- 
ture. Tho chloride of antimony should be as little 
acid as possible. 

Re aaa a 


Every Workman connected with the Builling 
Trades requiring n Situation should advertise in „Tn WU l. - 
ING NEWS," published every FWDA Y, p Foul pee. 
at 31, Tu vistock- street, Covent- garden, hundon, W C. 

“THE RUILDING NEWS" ia the Principal Journal, repre- 
Renting Aircel aan Muldera ie 2 0 the largest cin ul uon 
ofan rofeesional Journal in the kingdom. 5 

Every Workman should insist on secing “THE RUILDING 
NEWS “every week at his Club or Cetis Houses. He will And 
more “ Lista of Tenders for now work in it every week than in 

o where work is likely to be 


any similar paper, and can thus Jud : 

had. He is also specially invited to make tse „f Interven- 

munication if he wants know anything about hie trauen, to 

write to the Editor if 100 nas any „„ to make. and to 
vertise in the paper when he wants work. 

“ine 0 for Advertisements for Aituations taone Rhune 

or Twenty Words, aad Bixpence for every Eight Words wics. 
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ANSWERS TO CORRESPONDENTS. 


— 


„ All communications should be addressed to the EDITOR 
of the Esala Mecuaxic, 31, Zavistock-street, Covent 
Garden, B.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the he to which the 
plies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientitic 
infurmation is answered through the post. 6. Letters sent 
to cormspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to. iuyuirers. 


2% Attention is especially drawn to hint No. 4. The 
1 devoted to letters, queries, and replies is meant for 

1e general good, and it is not fair to occupy it with ques- 
tuons such as are indicated above, which are only of indi- 
vidual intcrest, and which, if not advertisements in them- 
selves, lead to replies which are. The“ Si y Sule 
Column ” offers a cheap means of obtaining such informa- 
tion. aud we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
5 N evening, Feb. 7, and ei 
elsewhere :— 


Rev. T. CAI. I. P nnON AB. -W. A. Smith.—Crossley Bros.— 
H. Cormick.—J. A. Cheshire.—J. T. Chapman. — Swift 
and Son. — Rev. F. de Soyres.—Dr. Holmes. - Con- 
troller of Stores Office. J. Bridges. J. E. Gore.— J. P. 
—Chime.—W. G.—Cato.— Rock Salt.—J. H.— T. R. 
Allinson.— Refructory.— C. H. D.—J. D.—H. G.— Thos. 
Clarke.—Nonplussed.—H. A. Wassell.—Auld Reekie. 
Pattern Maker.—X. Y. Z.—J. B. Poole.—G. D. G.— 
H. L. Crate.— J. S. Fisher.—W. J. B. R.—T. West.— 
S. M. B. Gemmill.— First Caller.—Orderic Vital.— 
Lamplighter.—A Fellow of the Royal Astronomical 
Socicty.—Fellow Workman. 


Ose IN 4 Fix. (We really do not see how any patent 
could be had for the mere position of the wheels.)— 
Poocr. (You might find the information you want in 
back volumes; but as we do not know what you mean 
by * renovating,” we cannot say. The bright appear- 
ance is usually obtained with rouge and a brush; but 
5 some articles may require dipping.)—GEx. 

cod vurs. (You can do nothing more than warm it by 
holding it in front of the fire—not close. )—ComMUTATOR. 

We must refer you to recent replies and the indices. )— 
t. M. (What is the cause of the toe-joint? No 
useful remedy without knowing that ; but you will find 
information on pp. 211, 215, 452, Vol. XUXIV.)—Ix- 
QUIRER. (If you cannot say more definitely what it is 
you wish to do, we can only recommend you to look at 
the indices.)—S. M. H. E. (The tar and the ammonia 
liguor. See p. 566, last volume. Worth collecting, 
certainly; but value om tg on the distance they 
would have to be carried. Probably it would be most 
protitable to utilise them on the spot.)—Pat. (Yes; 
why not arrange it as you wish! Wedo not see how 
anyone can help you with the bare description you 
sive.)—Scovanpyke, (Sccing that his pupils are sworn 
to secrecy, a full account has not been published. We 
do not know where he is now, You will find a great 


deal about systematic memory in Vol. XXVII., pp. 
171, 221, 320, 374, 424, 476, 520, 555.) —Lixx RUS. (A 
cundidate for the fellowship of the Linnean Society 


must be proposed by three fellows at least, who must, 
from personal knowledge, certify as to his qualitica- 
tions. The council elect. Full particulars on p. 487, 
Vol. XII.) -A. C. Astuton. (The Great Northern; 
about 1,000; sft. lin.)—A Novice m Evectricity. 
(First question answered in Prof. Thompson’s lecture, 
» 399. 2. Yes, if properly arranged )—ONE WIO 
Wants To KNOw. (We gave a brief description a short 
time ayo, and in some of the electrical papers you will 
tind illustrations,)—Bap Turoat. (Better consult a 
medical man.)—A. B.C. (More, because a ton only gives 
about 10,000 cubic feet of gas, and lcaves more than half 
a ton of coke, which would be consumed in the engine 
furnace. 2. No, the alum will crystallise out on cool- 
ing. 3. Asa rule, it is decomposed. 4. Ruba little on 
the hands. ace pr: 42, 71, Vol. XXXI., and for the 
spectrum p. 95, Vol. XXXIII.)—Yovxa Pnoro. (The 
tent is instead of a dark room. It does not replace the 
studio. See the indices of back volumes for many de- 
scriptions, and p. 377, this volume.)—Danum. (The 
reply would be simply an advertisement. You will 
tind plenty described in back volumes. See pp. 458, 
524, Vol. AXXIV.)—A Sunzecriper. (Was it vul- 
canised ! Mineral naphtha will dissolve pure rubber, 
but it should be cut fine and kept in a warm place. 2. 
On p. 621, Vol. XXV., the formula is given as extract 
of liquorice, 1lb.; sugar, 14lb.; cubebs, 40z.; gum- 
arabic, 40%.; extract of conium, 10z.)—W. MonLAND. 
(Briefly, lines are cut with a graver and silver wire 
forced in. As the line is undercut, the silver is held in. 
An inferior process is to etch the steel and fill the lines 
with gold or silver by clectrolysis.)—M. H. W. 9999515 
. P. 313, Vol. XXXIII. ; p. 194, Vol. XXVII. 2. 
Cheaper to buy thun to make; but a recipe will be found 
on p. 470, Vol. XXVI.)—Ixquisitor. (Ree p. 480, No. 
wo, and the indices of recent volumes; also p. 407, last 
volume.)— BonkhrT J. Houiton, E the question refers 
to watches, sce p. 1%, No. 762. ot be done with- 
out hrat.)—Woon TURNER. 5 inserted. 
Witch for the replies.) —J. M. O. (Yes, we believe so.) 
— Dor AD Warren. (Any salt; therefore the cheapest 
for experimental purposes. Chloride or sulphate. 2. Full 
¿directions for making spectroscope in Vol. XX., pp. 
190, 215, 239, 357, 458, D36.)—HyYpkOsSTATICS. (Several 
in back volumes, but none to work by clock-train. How 
dy you imagine that could be done ?)—J. K. (No such 
book in existence. Bee the papers now appearing in 
these pages, and recent back nuinbers.) — Io ANT Uk. 
(So far as we have heard, no word has yet been coined 
tor the Purpose.) —C. N. W. (The City of London 
yp oper is about 11 mile in extreme length, and three- 
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quarters of a mile in breadth, and has an area of 667 
acres.)—J, B. S. (The deepest coal shaft in the United 
Kingdom is the Ashton Moss Colliery, Lancashire, 
main seam, which on March 5, 1881, was cut at a depth 
of 2,6u1ft.)—G. H. (The son would, of course, have to 
pay the costs if he endeavoured to upset the will and 

ailed, as he undoubtedly would fail if the facts are us 

e mone 


you 1 W. P. would be divided 
equally between the children of both wives.) Joux 


Srexcer. (We do not see that they can compel you to 
o from the bargain.)—R. B. Wuite. (The. Hall 
Type-writer' is patented in England. We do not 


know the number of the specification. The journal 
mentioned has just abandoned the practice you recom- 
mend—we suspect for the very good reasous which in- 
duced us never to adopt it.)—A. T. B. (Pitman’s 
system. The instruction books can be obtained through 
any bookseller.) —Jaues W. Boxp. (In that, as in all 
other things, the will of the majority must prevail, and 
as, judging from the correspondence which reaches us, 
the great majority are interested in astronomical sub- 
1 we expect astronomy must continuo to occupy the 
urge shure of our space it does at present.) — Tuos. 
Ruopes. (If he does not send you the goods. sue him 
in the county court for the money sent to him.) —Cor- 
Lopiax. (If you will embody your request ina brief 
query, it shall appear. The query you refer to was not 
n theological one.)—T. M. (Simply the results of a vio- 
lent cold, which, as your doctor tells you, will probably 
disappear with the advent of milder weather.)—ALBERT 
Lioyp. (Consult a medical man personally at once. It 
may be asymptom of serious lung disease.)—X. Y. Z. 
(You are not obliged to pay your servant’s travelling 
expenses home under any circumstances, unless you 
agreed to do so at the time of the engagement. The 
articles on Motive Power for Amateurs” appeared 
in Nos. 796, 799, 808, 807, 812, 816, 819, 824, 829, 833, 
839, 843, 849, 863, 871, and 882.)—A. HOL MAN. (It you 
sent your question to Mr. Davies direct, he would be able 
to answer you fully. He gave the sizes recently.)— 
Unxsown ASTRONOMER, (See pp. 496, last week, and 
the indices. 2. Yes, there is some reason to suspect it, 
but nothing definite.)—Twist Drit. (See p. 323, last 
volume, and the indices. You will find so many that 
you will experience a difficulty in deciding which is the 
est.)—WaLsaL. (It depends on what plant you have. 
You require a pot to hold the melted zinc, which is 
covered with grease or sal-ammoniac, and a pickle- 
pot containing solution of sulphuric acid in which to 
clean the articles. They are scrubbed with sand, and 
washed, dried, and immersed.)—Osz Pz zl. (No, 
when such ap to be the case, it is usually an opti- 
cal illusion, though of course it may happen to occur 
just at the time.)—H.C. (Birdlime jis made from the 
inner bark of the holly, boiled until soft, and then 
placed underground to ferment. It is then washed with 
water and kneaded, and finally placed in an earthen 
vessel and covered with a little water. It is also made 
from elder shoots, mistletoe-berries, &c.)—Trios. Rep- 
PoRD. (See PAN Vol. XXXI., and the iadices.)— 
J. H. A. list of Back Numbers, published last 
week, and the indices. On p. 250, this volume, there 
is just what you want.) -W. G. C. (Glue will do. A 
little bichromate of potash is added to render it insolu- 
ble. The mould must be well oiled, and, if 3 
filled up with grease.)— B. B., Birmingham. (Perhaps 
by a modification of the process described on p. 445.) 
—E. F. B. (There is no further information at pro- 
sent. There is no doubt about the tracks. The ques- 
tion is, By what animal were they made? Dr. rk- 
ness, of San Francisco, has written a paper on the 
subject.) — F. M. (Presumably you mean, tll up the 
holes. You can try filling up with rubber paste.)— 
Oxer ann ALI. (By machine. Bag-making machine 
no use for the purpose.)—J. JoN ES. ve do you 
mean by black iron? You must have a clean surface to 
tin iron.)—J. D., Cwm Avon. (Have you read the de- 
scription on p. 426? Is your spark thick or thin? Does 
-your machine work in all conditions of the atmo- 
sphere 1) — Eruoxo. (You will find the information in 
back numbers; but if you want a book, probably 
Messrs. Piper and Carter, Castle-street, Holborn, can 
supply you.)—No Bio., Bunsen Battery. (Empty 
the cells after each working, and soak them in water. 
You might get a small are; but it really requires about 
40 volts, and as the E.M.F. of the Bunsen is only about 
1'8, you will require about 40 cells to have an are that 
can be depended on. The cost of 20 cells would be about 
twopence un hour for acids. The consumption of zinc 
would depend upon its condition as regurds amalgama- 
tion—say, roughly, fo ce an hour.) VrRYHARND- up. 
(Most likely Mr. W. C. Burnet, 10, Blomtield-street, 
insbury-circus, can give you all information.) — ONE 
IN A Fou. (Perhaps you did not cast with a sufficient 
head, or did not ventilate the mould. Scep. 19, last 
volume.) —0. P.Q. (If you mean an eyepicce-end, it 
would be possible; but show it to an optician, as your 
suggestion is much like buying a boat to fit a mast, )— 
Matt Beer. (You should procure one of the band- 
books on the subject, or consult the cyclepredias: 
Briefly, the crushed malt is macerated with water ata 
temperature of 170°, stirred vigurously for half an hour, 
and then covered up and allowed to stand for two hours. 
The wort is then drawn off, and a further quantity of 
hotter water put on the malt, the process being repeated 
a third time, but with a decrease in the time of repose. 
The wort is then placed in the copper, and hops are added 
when it boils. This process continues for about two 
hours, and then there is the cooling, fermenting, 
cleansing, and storing, all details which involve so many 
nice points that it would require a whole number to give 
really practical directions, and then they might not be 
suited to your climate.)—C. H. Coor xn, Kentucky. (We 
believe it can be obtained second-hand only. A small 
advertisement in the Wanted” column would no 
doubt procure a reply.)—Nortneryx. (If you consult 
the catalogue issued by Mr. Calvert, Great Jackson- 
street, Manchester, you will probably find lists of books 
that will suit you. 2. They can be amalgainated in all 
proportions, we believe. The price varies, but it is 
about 2s. or 38. per pound respectively. Addresses of mer- 
chants could be found in a directory.)—E. H. (We do 
not see how any one can answer such a question. The 
prices of telescopes can be found in our advertising 
columns.)—GLen. (Only repolishing. 2. Platinum con- 
tacts are alwuys advisable, but brass would do in the 
case mentioned.)—A Worker. (You will find much 
information on the subject in back volumes; but have 
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you matriculated 1) —ONYn ix NRTD or Herr. (Boil slow 
until a little sets when put on a cold plate. You do not 
use enough sugar, and do not boil long enough, if it is 
sloppy. No chemical required ; but the covering papers 
might be dipped in salicylic acid. Most cookery books 
contain directions.) — RETTL. (Why not try the ex- 
periment in one cell! We should think the remedy 
worse than the disease.) — AuETYSr. (All your 

ueries have been answered recently. k through 

e back numbers. Saunier's Wutchmakers’ Hand- 
book,” published by Tripplin, Bartlett's-buildings, 
E. C.; and Britten's Watch and Clockmaker’s Hand- 
book,” Kent and Co.)—Fasripiexs. (Not a * skin 
disease at all: simply particles of sebaceous (or fatty) 
matter, the ends of which are blackened by dirt, 
Squeeze out with your finger-noils, and to allay irri- 
tation, apply a mixture of glycerine and rosc-Water.) 
W. J. (The dialysed iron would undoubtedly benetit 
you; there is no mixing wanted, directions as to dose, 
&., on the bottles. Dr. Edmunds does not pre- 
scribe in these columns, and we think he would 
say at your age you must have patience, und 
hardly expect other than slow progress. 
Second query next week.)—AunicoLe. (You must see 
a physician personally for both ailments. 2. We 
regret the great pressure on our space just now forbids 
us to invite specifications of parish-church organs, cven 
though they may be good specimens.) —PATENTEF. (1 
and 2. We do not know. 3. By International P. O. O.) 
H. H. B. (Have you tried soaking in warm water !) 
—Frev. Brows. (In type.) 


Swiss Walnut Stains.— Walnut stain is made 
of bichromate of potash and vandyke brown in oil, 
dissolved in hot water. A simple stain is made of 
brown umber and size, and brushed over the wood 
hot, then fill up the grain for varnishing. Chestnut 
is the best wood for retaining that clear white so 
much admired ; sycamore is next, and lime-tree is 
as good. White wood will not be so clear and light- 
coloured if any varnish or polish is put upon it, but 
will N iter if waxed with white wax and 
polishe by Picton ; but preference should be given 
to white uch polish and white hard varnish. 
This merely deepens the colour and gives an ivo 
appearance. For dark wood, varnish with Frenc 

ish, one part brown and hard varnish two parts. 
or light work, two parts white French polish, 
three parts white hard varnish. 

Metals and Oils.—M. Chevreul found metals 
to have, in certain cases, a remarkable influence on 
the oxidation of oils. Recently, M. Livache has 
used, in this relation, finely divided metal (such as 
is got by precipitation), instead of metallic plates, 
and the effect is greatly increased. He thus tried 
lead, copper, and tin, and found lead to have tho 
strongest action. If precipitated lead, moistened 
with oil, be exposed ìn air, an increase of weight 
is very soon observed, and this is greater the more 
siccative (or drying) the oil. With linseed oil, the 
increase of weight reaches a maximum in 36 hours ; 
whereas, exposed alone to air, the oil would take 
several months to reach this maximum. A solid 
and elastic product is obtained. With non-drying 
oils, the increase of weight is much less, and takes 
much 8 50 to be completed. The result in 
question, M. Livache points out, cannot be attri- 
buted to a simple division of the matter, allowing 
more active circulation of air, for the same experi- 
ment made with various other substances in fine 
division, does not result in any like increase of 
weight; the effect here is merely like that in the 
case of a thin layer of oil exposed to air. The 
change in the other case must be attributed toa 
direct action of the metal. Operating with different 
oils, M. Livache found the increments of weight 
proportional (except in the case of cotton-seed oil), 
to those observed in the fatty acids of the oil ex- 

sed to air for several months. He suggests that 
ind may derive certain advantages from the 
facts observed. Thus, a ape meth as Da 
of distinguishing drying from non-drying oils. 
Further, e heating of oils might be advantage- 
ously replaced by a circulation, in contact with air 
and in the cold state, over iron or fine plates having 
precipitated metallic lead on their surface. The 
oils so obtained would be always less coloured, and 
would retain great fluidity, while the objectionable 
odours and the danger of fire which attcud the pre- 
sent mode of treatment would be avoided. 


Reflecting Telescopes.— It is not a little 
curious that, with all the inventive activity in the 
United States, reflecting telescopes have not yet 
made much progress in that country, although 
isolated specimens of great excellence have been 
manufactured. The late Dr. Henry Draper was, 
probably, the most successful constructor. But 
there has just been finished for the Rev. John 
Peate, of Greenville, Pennsylvania, a very large 
and powerful instrument. It is the production of 
Mr. John A. Brashear, of Pittsburg, who for many 
years has made a special study of these instru- 
ments. The new telescope is 7ft. Gin. in length; 
the reflector is 12jin. in diameter, 5 90 
magnifyin wer in the eyepiece of from 50 up to 
1.000. The eil vered glass 5 was first made 
by Dr. Draper, at Hastings-on-the- Hudson, and at 
the time of his death he owned the two largest 
reflecting telescopes in the United States—the one 
being 28in. in diameter, and the other lojin. Both 
95 instruments the doctor himself constructed. 

imes. 
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CHARGES FOR ADVERTISING. 


Thirty Worda ae oe s. eb a’ se 
Every additional eight Wordle. 


Front Tage Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph Advertisements One Shilling 
r lune. No front page or paragraph advertisement inserted for 
eos than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—fer 


8. 

Twenty-four worda .. ie s 0 

For every succecding Eight words 9 2 ` .. 0 
ADVERTISEMENT» in the SIXPENNY SALE COEV MN: 
s . 

Kixteen words .. ate se Pa ee 1 . 0 6 
For every succeeding Eight Words ike 32 5 . 0 6 


*.* It must be borne in mind that no Displayed advertisementa 
can appear in the Six penny Sale Column.” All advertisements 
must be prepaid, no reduction is mude en repeated insertions ; 
md in ceases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P'. O. O. could be sent, and not 
stampas. Prams, however (preferably halfpenny stamps), may 
be sent where it is incouvenient to obtain “.O. O'. 

The address is included us part of the advertisement, and charged 


Advertisements must rench the effice dy 1 p.m. on Wednesday 
to insure insertion in the following Friday's number. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


bs 6d. for Rix Months and Ils. for Twelve Months, Post- frre to 
anv part of the United Kingdom. For the United States, 13s.. or 
4 dols whe. gold ; to France or Belgium, 13s., or 18 Suc. , to Indiu 
ivi Brindisi), 13s. Al., to New Zealand, the Cape, the Weet 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Coiunies, 148. 

The-remittance should be made by Post-office order. Rack 
Numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted fur at the rate of 
tu. cach to Cover Ku pus tige. 


Mesare. Jak Rs W. Orrs and Co., of 924, Chestnut-street, Phila- 
calphia, are authorised to recelve subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
#0. gold, or Thirteen Shillings per annum, post-free. The copies 
wil be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number Arst 
issued after the receipt of the subscription. If back numbers are 
n quired to complete voluines, they must be paid for at the rate of 
éd. cuch copy, to cover extru postage. 


Vols. XXIV., XXVI., XXVII, XXVIII., XXX., XXXI., XXXIL, 
XXXIII, and XXXIV., bound in cloth, 7s. each. 
(Vol XXXV. now ready, price 7s.) 


All the othcr bound volumes are out of print. Subscribers 
wonld do well to order volumes as soon as possible after the con- 
clusion of each hulf-yearly volume in March and September, as 
only a limited numbcr are bound up, and these soon run out of 
prut. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 24d. cach, pust- free 
from the othee (except index numbers, which ure 3d. each, or 
post- free, 31d.) 


Indexes for each half-yearly volume up to Vol. X. (except Vols 
II., III., IV., V., und X.) lucſusi ve, 2d. cach. Post free 2id. each 
Indexes to subsequent vols., 3d, each, or post fice, 34d. for 
binding, ls. 6d. cach. 


“ Subscribers are requested to order Cases and Vols. through 
thor booksellers, and not to send direct. The regulations of the 
Post Ottice prevent their transmission through the bust. 


Epps's Cocoa.—Grateful and Comforting.— 
— Ky a thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a careful appli- 
cation of the fine Puy of well-selocted Cocoa, Mr. Epps has 
provided our break fast tables with a delicately fuvoured beverage 
which may save us many heavy doctor's bills. Itis by the judi- 
cious usc of such articles of diet that a constitution may de gruau 
ally built up until strong enough to resist every tendency t 
disease, Hundreds of subtic maladies are floating around us reads 
to attack wherever there isa weak point. We may escape min 
a fatal shaft by kecping ourselves well fortified with pure blow 
ond a properly nourished fraine,’—Civil Service Gazette.—Made 
simply with bolling water or milk. Sold only in Packets, labelled 
“Juss Err and Co., Homeopathic Chemists, London.'’—Also 
mak ere of Epps's Chocolate Essence. 


NOTICE TO SUBSCRIBERS. 


Rubecribers receiving their copies direct from the effice are re- 
eS to observe that the last number of the tenn for which 
their subscription is paid will be forwarded to them ina Pink 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is desired to continue the Subscription. 


Holloway's Ointment may be relied upon in 
caws Of inflammation or irritation of the intemal mucous mem- 
brane. When it is Renay rubbed upon the back 
and chest itrclieves shortness of breath, tluttcring of the heurt, 
stitch in the side, eures colds, asthma, bronchitis, and protects 
the delicate against consumption. 


OUR EXCHANGE COLUMN. 


— 2. — 


The charge for Exchange Notices is 8d. for the Arat 24 words, 
and 3d. sor every succeeding 8 words. 


— 4 


All kinds of Scientific Apparatus exchanged for 


others —Cartaratr, Science Depot and Exchange.—Chenits- street 
Touttenham-court-road. pa TA EA 


_'* Mackenzie on Diseases of the Eye.” pub- 
lished ., wants rebinding. Exchange offers ane AW. A. 
Hicke. 34, Christchurch Hesidences, Lisson- grove, N. W. 


Dynamo, 6-light, value £10. Exchange Foot Lathe, 
or uther Lagincer's TOOIs.— E. Owen, 2, Albany road, Leyton. 


Dental Instruments wanted. must be in 
order. Exchange offers, Forceps and Bto rs.—Macaicg Lax- 
vr, 0, College place, Uskley-square, N 


Facts in Mesmerism,” containing over 900 
izmo. pages. Exchange for Chemistry Books, or offera.—G. 
Pocxree, Lalry, Ayrhire. 


Lathe, 3in. back-geared, gap bed and accessories, in 
good order, Bxchauge fur Micycle or Tricycle.— RorxAT Pasar, 
J, Frederick street, Caledonlan- road. 


Lathe Standards, Four-Speed Turned Wheel 
€ 


erunk. turned treadte, complete; maker, Henfrey, engineer 
london exchange, mutual approval.— W. Sita, Šliston- 1084. 
Wolverhampton. d 


Have about 6 dozen Dry Plates (instantaneous). 
Wiu exchange for Electrical Guods.— P. Mitcnacr, Sydenham. 


Two dozen or less quarter-plate Prin : 
for good Novels.—P. MircurLL, 7 inting Frames; 


Boring Coilar, cone plate, Sin. (circular), with 
poppet iin. to in. holes, new ; turning tools, grinding stone, 
amery Whecls, to 35s.—J. A., 6, Clarendon-street, Hradford. 


Magic Lanterns.— Wanted, stout Rubber Gas- 


Rag, 42 by 30 by 2, in exchange for lurge 2,in. portrait combina- 
tion front lens, cost Ws.; never used.— R. P. Horaixs, Wimborne. 


Indiarubber Stamp-Makin Apparatus. 
Would like to exchange Fireworks, or purchase ff knew where ; 
also where to get rubber.—Hannr Hakrsoi, Pyrotechiiat, 


Teignmouth. 
What offers for ninety-six Metal. 28 stopped Wood 
Oraa! Pipes, gilt organ front, koys, &c.?—Tansxnu, Kusham-road, 


Horsham. 


For Slides or other Apparatus, two Cubinets.— For 
particulars apply to Rev. Scurt, Mundealey, North Walsham. 


Tricycle, lever action, ball bearings, front steerer, 
Kin, wheels. Exchange Lathe. back- gear, gup prefcrred.—T HiG- 
WELL, 49, Boston · place, Dorset-square, N.W. 


Five parts of Imperial Journal.” and 18 parts 
uf © Shakespeare’s Works, all two shilling parts. Lachange for 
small blast tan or model engine.—Jasas TLNXNTITr, 31, Coronation- 
street, South Shields. 


Concertina, in excellent condition, hardly used, 
steel notes, cost £1. Exchange tor anything in electricity „ Or 
what offers *—Guuvenkp, J, Alexander-strect Glasgow. 


First-class Medical C il, Alb., in box, and 14 Nos. 
6 Newland’s Carpenter und Joiner'a Assistant, cost 2s, clean, 
uncut; for Mathematical Diawing Instruments —F. M Istu, 
, Hyndlund-strect, Partick, Glasgow. 


Electro-Motor, 12in. Siemens Armature, wound, 
fleld-raagnets, commutator, Ke.) Suished, 3s.—Faancis Usorn- 
woop, Sywell Hall, Northampton. Wanted, }-horse Gas Engine 
or Dynamo. 


Organ Pipes, Windchests, Bellows. new and second- 
hand. ready for performer. Harmonium Pedal Chest and Reeds. 
Exchaugc.— W. JouNs S, 12, Morley, Wednesbury. 


Old Roman Coins offered in exchange for old En- 
ravings by Reynolds, Romney, Hoppner, Gainsborough, Cos way, 
urner, Morland, or Burtoluzzi.—Cucrecroa, Boddington Villa, 

Higgleewade, Heds. 


Steam En e, working model of a cylinder over- 
head slide-valve Eneine, 2din. by lin. etroke, in exchange for 
Table Mangle ; or offers.—Jauxs Founes, 6, East London-street, 
Edinburgh. 


Camera (mahogany folding), for 8 by 10 plate. 
double motion front, complete, with dark slide and ecreen ; in 
evchange Cor small Micruscupe.—d axes Fuasgs, 6, East London- 
btreet, Edinburgh. 


Slow Combustion Boiler, Steam Coil, and cash, for 
high-pressure House Boiler, or uffer.—Bara, 4, Branswick-place, 
White Hunse-ruoad, Croydon. 


Wheel- Cutting Machine, Patent Bellows, blast 
fan, steam engine and boiler, grinding macl ine, &c., at low prices, 
fur oftfers.— Address as above. 


Set of Horizontal Engine Castings, 


cylinder, 2in. bore , exchange anything usctul.—R. 
Fazakerley-street, Chorley, Lanes. 


2} H.-P. Vertical Engine, 
Excnange for Screw-cutting Lathe.—A. B. 
road, Cardiff. 


Large Flywheel], 4ft. diameter, wrought iron spokes, 
about ewt. exchange for 4-speed Lathe Wheel.—A. B., Wheel- 
wright, North-ruad, Cardiff. 


Wanted, planed Lathe Bed and Standards. Will 
give 4sin. Coventry Bicycle; good cundition.—A. B., Wheel- 
wright, North-rvad, Cardiff. 


Special Ferrotype Camera and Lenses. two dark 
slides ; takes four C. D.V. size). on one plate: Shefticld Cabinet 
Rurnisher, Instantaneous Grubb, A2, Induction Cuil.—MersuLps, 
16, Burlintzton-street, Shetticid. 


„ Cassell's Popular Educator,” 32 shilling 
numbers , exchange fur a xvod set Harmonium Reeds or a ' Le 
Metycilleux '? (ameru.— J. W. Nosis, Greetland, near Huliſux. 


Stocks and Dies (Whitworth), used once, cost £2. 
Offers Perfect condition.—A. H. Veser, The Grange, Knockholt, 
Lent. 


Will give a d pair of Almond Tumblers in 
exchange for really good Cutler's Wheels or Screwed Spindle, with 
wrought-iron lzin. plates to carry 4ft. grindstone. (Mutual up- 

rovul.)— GTO. IHG uLI NG. Steam Grinding Mills, 13, Clothfalr, 

mith field, City. 


“The En eer ” from apri 28th, 1882, ta Dec. 


And, inclusive, los.. or offers. Good Metrunome wanted.—Enai- 
NIE, 6, Euston-street, N.W. 


29ft. nearly new Boat, ft. 4in. beam; make first- 
gan steam-luunch; cost £50; exchange machinery.—Vakey, 
over. 


Mahogany Tripod Stand, well made for level. tele- 
acope or theodolite, &c.; take clothing to 10s.—H., 4, Pratt's- 
place, Brooksby ‘e- walk, Homerton. 


Five new Rupture Trusses; take left-off clothes 
to An. for the lot; barguin.—H., 4, Pratt’s-plucc, Mrooksby's- 
walk, Homerton. 


Great Quantity of Minerals, about 200 specimens; 
many cut and polished , clothing tu Ws. for the lut.—H.,4, Pratt's- 
placce@Hrooksby 's- walk, Homerton. 


Two Small Microscopes and quantity of interesting 
objects, various; take clothing to Ss. the lut.—H., d, Pratt's- 
place, Hrooksty's-walk, Homerton. 


Fret Machine, Leg-Vire 4} jaw, new, strong, for 
2 In. to din. Jathe geared and alide-rest, or eastings.—PrarriE, 15, 
Derm pster-street, Greenock. 


Gun-Metal Cylinders, two very fine, 2} by. 4in. 
atroke, motion, shaft-cranks, &c.. been working , for lish 
lever, or offcre.— Peatrisz, 15, Dempster-atreet, Greenock. 


Stereoscope Slides. 36, very superior, &cientific 
and Industrial Paris Exhibition, 40 excellent large phetos, 
panoramic, of Holy Land, fans for furnace, or offers.—Prarrian, 
15, Dempeter-street, Greenock. 


Sewing Machine, Circular Feed, by Ward, thorough 
order, suitable for tailors or buctmaker ; what useful offers 7 
E. Cusvart, II, South street, Greenwich. 


Lathe Wanted, capable of turning wood and metal: 


will give in exchange almost any kinds of clectrical apparatus, or 
part cash.—J. W. Groves, Haverford west. 


Double-Webbed Crank-Shaft. gin. throw, centres 
between webs jin, 13-iin. diam., length ligin. (forged state); 
what offurs'—W. RAM, 5, Edcu-grove, Hexthorpe, Don- 
caster. 


Insulated Wire, suitable for Electric Light and other 
leads , seven strand No. 22 copper thick-coatced Indisrubber and 
taped ; exchange machinery or tools.—‘** Atria,’ Dover. 


Wanted for Exchange a 4, 5, or Gin. Screw-Chuck ; 
als» a 6 or sft. Light Gap Bed for lathe, with all nece: ar- 
n fur ecrew-cutting.—Apply, 3U, Pleasant - street, Liver- 
pou 


rts cast in 
. SMirun, 12, 


splendid condition. 
„ Wheelwright, North- 


Violin, Peter Walmsley or Steiner (doubtful), gen- 
uine sweet-toned old instrument, value £10 10s, ; will take in 1 
chance old planw or harmonium, &, up to pnee.—At 212, Penton- 
ville- road, King's Cross. 


„Leisure Hour,” in Monthly parts, for 1870-1-2 ; 
also Sunday at Home in monthly parts for Isvs-4. complete, 
and good order, exchange, offers. — H. RAINER, 9, Flowitt-strect. 
Doncaster. 


I have Magic-Lantern, 33, Slides, Zincographic 
press, pistol, electro-magnetic machine, silver watch, counter 
ruling machine, trypograph . wanted Peoples“ Printing Presa, 
Simplissimus, or anything uscful.—4, Ebenezer-street, Cardigan, 


THE SIXPENNY SALE COLUMN. 


— — 


Advertisements are inserted in this column at the rate of 
6d. sor the first 16 words, and 6d. for every succeeding 
8 words. 

— — 


For Sale. 
Electric Machines, Indicators, Bells, Batteries, 


Wires, Switches, Terminals, Carbons, &c.— Kiso and Co., Elec- 
tricians, Bristol. (List Twopence.) 


Tricycles, Bicycles. — Sets of Wheels, Parta. 
Rend for tist.—W. GV INN rr and Co., Wednesfield-road, Wulver- 
ha in ptou. 


Turned wrought-iron Pulleys, not polished on a 
Indstune like those kenegally suld. Cheap, suung, true.—J. 
aun] and Sons, Batley. 


Friction Pulleys dispense with fast and loose 
ulleye—one answers for both. Invaluable for ropes and bute. 
Mustrated circular frec.—Bacsuaw and Sura, Batley. 


Violin Strings, real Italian, uncqualled for dura- 
bility and tune, 3 tirats, 1d stiulnps—ALPauaob Uski, Newbury. 


Collin-Mezin Violin. The finest new violin made. 
Descriptive list post free. —ALruones Cany, Importer, New bury. 


American Organs, by Comish and Coy. Pipe- 
une fous, and reasonable price.—Sole agent, ALrwonsE Cany, 
ew bury. 


Brass Band Instruments, Drums. Flutes, 
Violins, &¢.—Arraonas Cany, Musical Instrument Manufacturer. 
Newbury, Berks. List slxpence. 


Transfer Gold Leaf, the best lenf-gold, prepared 
e 


for writers and decorators. Sample book post tree ls. d. - Hix. 
Goldbeuter, Stoke New ington-road, London. 


Minerals.—Hundred separately named varieties, in- 
cluding emerald, opal, eup ruby, loan. Apply for list. Mlow 

ipe specimens porat y named, pest free, 230, ua, 100, 28.— 
ECU 42, Tach rovk-street, Pimlico, London. 


Microscopic Objects for mounting. Sample % 
reparations and price list ls. 2d.—K. Pairi, Grove-sizcct, 
tenancy. Hull. 


Antakos, cures Corns, Warts, and Bunions. A 


marvellous and unfailing remedy. Numerous testuneniale, in- 
cluding one from the Very Rev. Dean Kiernan und Sir Heny 
Chamberlain, Price ls. IIA. per box, of all chemists, or direct frum 
Tur AN rare Co., Broadclyst, Exeter. 


Pyrotechnic and Tr:de Chemicals. Lowest 
price at Gausxue and Kheicy's (late Page,, 47, black {nare- road. 


Violin without a Soundpost, loud round tone, 
158., Av. — FI DbDT ERA, 19, Leupuld- street, Burdett- road. E. 


Peat.—Gaterell and Son’s selected for orchids, ferns, 
greenhouse plants, &c., In large or small quantities. Prices on 
application.—Address, Bisterne, King woud. 


Stammering ctfectually Cured by Correspondence, 


and Manual of Instructions, or personally. Guarautees.—Vor M.. 
Aubert Park Library, Highbury, N. 


For sale, cheap, a most excellent Rose Engine.— 
Apply to Capt. Ibu SAON DS, Hinton Manor, Faringdon. 


Ready-Sensitised Paper (Gùgr.), 128. Cd. per 
quire. Sample of quarter sheets, Is., post frec.—W. RI N. 
r., 0, Smithdown-ruad, Liverpoul. 


Secret Correspondence System, with Reipes 
for Waking, Invisible iuks, 7d.—A. Mesure, King-slreet, Thetfurd. 
orivik. 


Screws for making models, &c. Sample packeta, 
containing one dozen bruss and steel screws (assorted sizes), free, 
7 stamps. Screws made any pattern ta order.—H. F. Lovre- 
onove, Optician, Migh-strecet, Slough. 


Micro. Photos.—List of 350 one penny stamp.— 
E. and A. Dancen, 4%, Stockpurt-ruad, Manchester. 


Boxwood Reels, wholesale, cheap.—Invix and 


Srrirns, Preston. 


French Polishing, Staining, Varnishing.— Forty 
Recipes. Fullinstructions. Free, la—J. Toxtis, 12, Cavendish 
terrace, Barnsley. 


Electric Bell, Leclanche Battery, Push, and 25 
yards wire, 88. 6d. Burglar alarm, 2s.—Buarixa, Didsbury, Man- 
chester. 


Stocks and Dies, J. 7-16, jin.. Whitworth, new, 
cost 21. 6d. Price 178. Gu.—F. ALLCAurT, Oswoatry. 


Electric Lamps, Dynamos. and every requisite for 
lighting, made to order for in vento and the trade.—Orrsatarnn 
Breotnxns, 


Dynamos to light six 10 candle-power Swan Lampe. 
Can be driven frum fuot lathe, £3.—Orrxrasanne Hautrnens. 


The new patent Arc Lamp, from £5 5s. The best 


steadicst, cheupest lamp extant.—Orrerxans Haoruaas, 


Inventors can have use of Steam-Power for experi- 
ments.—Urr.umann BroruEr», 172, St. John-street, London, E C 


Violin for Sale, magnificent solo tone, suitable for 
lady or n Labelled ' Antonius Strudvarjus, Cremona, 
10, with very good bow, only 25s. Scent for t days’ approval 
willingly.—C. Tr, 10, Jerusalem -passage, Clerkenwell, London. 


New Series.—Pre Material for Microscopic 
Mounting. Injected aud Stained Pathological and Aaaturaival 
Preparations. Feries A Z. Six first-class sections illustratinz the 
normal anatomy of the lung, with instructious for mouating, 
post fre, la. Id Sample, 18 miscellaneous prvparations (with in- 
structions), le. Id.— MK. Mason, 38, Park-ruad, Clapham, 3.W. 


Chromograph Copygraphs.—Save time and 
printing. Once writing gives u copies. Invaluable to multiply 
suinmouses, circulars, or any written matter, A., post frec, with 
directions. J. Buw xan, Photogrupher, Hilia-atrect, West Har 
tlepool. 

Po 
Se $ 
Photographer, Hilda-strect, Wet 


Questions.— Recipes to write or etch on glass. 


be read until breathes upon, 7 stamps—Jd. BCA. 


Fen. 16, 1883. 
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THE DANIELL CELL, 


By Joux T. SPRAGUE, 


THIS is the only gulvanic battery which 

gives us an approximately constant 
current, and has, therefore, many important 
uses. Itis not, however, so constant as is 
gencrally supposed ; but is subject to varia- 
tion from severul causes. These causes call 
for and repay a careful study, because they 


illustrate many of the principles of 
electricity, as wcll as for thcir own practical 
importance. 


A battery which would at all times, and 
under all variations of external work, 
generate a uniform electromotive force 
would be invaluable; most of the books 
indicate thut the Daniell does this, and 
define its electromotive force as being volt. 
1:079. Unfortunately, this force is by no 
means so definite. Let us first clearly 
understand what we require and mean. 

Constancy means, that having once set up 
a battery under certain circumstances, 

iving a certain current, then that current 
shall be steadily maintained till the 
materials of the battery are exhausted. 
This involves several considerations : current 
depends upon two conditions; (1) the 
clectromotive force; (2) the resistance of 
the circuit. Of course, the conditions 
assume that the external resistance remains 
unchanged ; therefore, inconstancy, or 
fluctuation of current, muy arise from varia- 
tion in either the force generated, or in the 
internal resistance of the battery. As to 
this latter, there is an inevitable change, 
due to the formation of sulphate of zinc. 
Where the cell is charged with dilute acid the 
conductivity is materially diminished as the 
zinc salt accumulates; the same occurs when 
the cell is originally charged with sulphate 
of zinc; but the difference is less because 
the original resistance is greater. 

Duration is quite distinct from constancy ; 

it depends entirely on the cell containing 
materials enough to continue working the 
required period; this is, therefore, a function 
mainly of size of cell, as related to the 
required work. Thisis more readily com- 
prehended by aid of my chemic' unit of 
current than with the ampere, because it 
requires 1 chemical equivalent in grains of 
every agent taking part in the work for 
every 10 hours, and as 5°68 chemics = an 
ampere current, the calculation is simple for 
any required conditions. The essential re- 
action of the Daniell is the substitution of 
zine for copper in the sulphate; therefore in 
any case there must be provided a supply of 
copper sulphate of 126 grains per chemic per 
10 hours ; or multiplying this by 5°68, we 
have 72 grains per hour per ampére of good 
quality sulphate, containing 24 per cent. of 
copper. On this point it 1175 be under- 
stood that sulphate of copper is often very 
impure, iron and zinc replacing the copper, 
and therefore the salt should be examined. 
Of course there will be a loss in local action 
dependent on the conditions, and greater in 
proportion as the cell does less electric work. 
Of course, also, it is useless to supply the 
salt in excess of the quantity of zinc avail- 
able, and for prolonged working it is neces- 
sary to provide for removal of the water 
arising from the dissolved salt. 

The electruinctive force of the Daniell is 
subject to many causes of variation which 
have been only slightly studied. Accordin 
to the chemical theory, it should correspon 
to the heat of combination or replacement 
of copper by zinc, which, according to the 
determination of Julius Thomsen, is 50,130 
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calories per gramme atom, agreeing also 
with the actual heat generated electrically, 
which he found to be 50,292 calories; these 
numbers being for the two equivalents, bring 
out the clectromotive force as 1-065 volt as 
the theoretical value, using the values for- 
merly received. Dr. Wright, who has 
examined the subject, using other values, 
makes this equal to volt 1°100, and his ex- 
perimental determinations of the force with 
solutions of acid of different strengths give 
values. 
Sp. gravity of liquids 1:010 = volt 1:123 


5 1-050 1-133 
1090 „ 1142 
1-175 1:163 


19) 79 

Sulphate of zinc at the zine plate has ad- 
vantages over acid because it does not set 
up appreciable local action. I have endea- 
voured to measure its comparative force: 
but the various disturbing causes presently 
to be considered prevented my arriving at 
any certainty. I believe the force to be the 
same with sulphate of zinc half saturated, 
and with acid of 1:100, which is one part 
acid to ten of water by measure. 

The difficulty of getting exuct measures 
is at the zinc plate. I find that cutting 
several strips of zinc from the same sheet, 
amalgamating thein alike and at the same 
time, they will give forces varying as much 
as volt 03. Besides this difficulty, the 
mere motion of the zinc plate in the liquid 
will produce a similar amount of fluctuation, 
though no appreciable effect results from 
moving the copper plute. This is probably 
due to the disturbance of the small bubbles 
of gas which form at all defective points of 
the plate, and protect it from further action; 
on these being shifted, a fresh action takes 
place on the zinc, which lowers its available 
force for the time. Dr. Wright states it 
was found that but little difference was 
produced by using pure commercial, or 
amalgamated, zinc, or zine coated with a 
film of copper.“ This is entirely different 
from the received opinions, and very dif- 
ferent from my own experience. I find that 
amalgamated zinc has the higher force by 
about Ol, as compared with new sheet-zinc, 
and more as against corroded zinc, and that 
the E.M.F. of any zinc plate is always in- 
creased by cleaning off the residuary im- 
purities, and renewing the amalgamation. 

The effect of copper deposit on the zinc is 
very marked, and may be easily tested; if 
the zinc plate be touched with a copper 
wire the force falls 03. This is not, as some- 
times said, an effect of contact lowering the 
potential; it is a direct chemical action: 
there was already a copper contact in the 
wire conductor soldcred to the zinc; in fact, 
merely touching with coppcr out of the 
liquid produces no effect; the copper must 
be under the liquid, so that it sets up a local 
action. I found that by adding a little 
copper sulphate to the zinc solution, so as 
to throw 8755 copper on the zinc plate, 
the force fell O3, and then the touching 
with a copper wire produced no effect. It 
is evident, therefore, that where a constant 
E. M. F. is desired, the zinc plate used should 
not be free from copper. But all loose 
deposits of copper should be removed at 
intervals. 

Variation of temperature affects the E. A. F. 
Heat raises the torce; it does so by affect- 
ing the solubilities of the two salts, and 
suppiying externally the energy absorbed in 
solution. I find that between 32° Fahr. and 
52° there is a difference of volt Ol, and be- 
tween 50° and 60° also ‘01, and between 
50° and 100° about 025. 

These experiments were carried out by 
means of cells consisting of U-tubes; the 
bends of which contained sand mixed with 
oxide of zinc, to prevent passage of the 
copper salt. I found these remained in 
perfect action for a week without a trace of 
copper passing; the tubes were mounted in 
stands with mercury cups, and the plates of 


metal had wires attuched, so that they 
dropped into the cups as the plates were 
inserted in the tubes, and sould’ be readily 
exchanged. 

The galvanometer used was a reflector of 
9,000 ohms resistance. The plan adopted 
was to oppose two cells and observe the 
deflection due to any difference in the forces. 
These deflections were valued by a simple, 
though only approximate process, which 
may prove useful to experimenters, as it 
places at their disposal any desired electro- 
motive force. I connected a large Duniell 
cell with my resistance instrument of 
1,000 ohms arranged in decimal sets. 
Now, by the law of distribution of potential, 
this gives a complete range of E.M.F., 
because any interval at any part of the cir- 
cuit of, say, 1 ohm furnishes a force of volt 
‘001, provided we use it against a large 
resistance. Therefore, by including in the 
circuit of the experimental cells and galva- 
nometer, different intervals of the resistance 
instrument, I could add just so much 
E M.F. as was necessary to balance the con- 
ditions which increased that of one of the 
cells, or value the actual deflections: in this 
experiment volt 0°01 produced a deficction 
of 110 on the scale. Unfortunately, I had 
not the means of making the more difficult 
measurement of the actual force of the 
Daniell in any given condition, for which 
different experimenters give values ranging 
from 9506 to 1:2, though the figure 
generally accepted is 1:079, 

It is generally considered that the Daniell 
is not subject to ‘polarisation’; that is to 
say, that its E. M. F. is constant whatever 
the external resistance may be: this is not 
exactly the case: it is affected by the density 
of current” derived from it. According to 
Dr. Wright, a surface of 125 sq. centimeters 
(19°5 sq. inch) will maintain its E.M.F. up 
to a current of ampère ‘001, and will lose 1 
per cent. if called on to produce 006, and 
as much as 10 per cent. if worked to ampère 
0-4, These figures are, however, entirely 
special, applying to a particular construc- 
tion. The cause at work is very clear; itis, 
that the current developed must be propor- 
tioned to the supply of copper salt pre- 
sented to the copper plate: if the solution 
is not strong enough to meet the demand, 
we have copper, not in copper salt, but in 
sulphuric acid, because the copper has been 
removed from the molecules adjoining the 
plate: thiscan only becorrected by the process 
of diffusion. His battery appears to have been 
arranged for the experiment in the very 
worst manner possible, with the copper 
par at the top in a weak copper solution 

oating above a denser zinc solution. My 
object in these experiments was to discover 
the best arrangement to provide a constant 
and reliable electro-motive force, such as 18 
needed for experimental purposes, and one 
which could be set aside ready for use at 
any time. 

M. Gaiffe some time since devised a form 
for this purpose: it consists of a compound 
inner cell, the upper part of which is alone 
porous; this contains the copper and copper 
salt. The outer cell contains the zinc in 
form of aring at the top of the cell, anda 
plate or wire of copper at the bottom con- 
nected to the ordinary copper pole: the 
idea is that as the copper salt passes through 
the porous cell it will sink by its greater 
sp. gravity, and form a stratum at the 
bottom when circuit is closed, the resistance 
between the zinc and the external copper 
being less than that to the interior of the 
cell. This outer stratum of copper salt will 
be first reduced. 

I have modified this by making the inner 
cell consist of a copper cylinder fitted with 
an upper part of porous earthenware 
cemented to it, and bave also placed the 
zinc in the inner cylinder. This cell is 
useful for many purposes, but cannot be 
relied upon as a steady electromotive force, 
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and copper salt does reach the zine, though 
not newly as much so as in the common 
torm. 

The simple gravity battery, gencrally 
called the Callaud, has been much used 
in the American telegraphs, and seems 
tempting. But Mr. W. H. Preece says of 
it, Based on a fallacy, it leads to wasteful 
and ridiculous excess: its maintenance costs 
os. Od. per cell per annum, while the simple 
Danicli with porous curthenware cells costs 
less than Is.” But this is for the tele- 
graphic purposes. Mr. Cromwell Varley, 
who originally introduced it in 1854, still 
maintains its value and economy. It is 
known also as the Menotti when packed 
with sand, and was used by Siemens packed 
with paper pulp, and by others with saw- 
dust. But all these consist of a layer of 
crystuls of sulphate of copper with a copper 
plate at the bottom of the cell, a solution of 
sulphate of zinc with or without some 
packing, and a plate of zinc at the top 
which should have a conical form to allow 
gas to escape; the packing is meant to pre- 
vent diffusion, which it only delays, and adds 
matorially to the resistance. Recently a 
layer of animal charcoal has been used, 
which has the property of taking up 
metallic salts. 

I have tried a form of gravity cell which 
has some advantages: it consists of a con- 
tainmg cell with a central tube going nearly 
to tho bottom, and fitted with a sliding rod 
carrying a plate of indiarubber which can 
be lifted up by the rod so as to close the 
bottom of the tube; a grating in the tube 
carries crystals of sulphate of copper, which 
dissolves and tlows out upon the face of the 
copper-plate lying on tue bottom. When 
out of action the rubber is lifted, and pre- 
vents the copper salt escaping. 


ANALYSIS OF IRON AND STEEL. 


UERIES havo appeared from time to time 
asking for informationrelative to the Analy- 
sis of Iron and Steel, and. owing no doubt 
largely to the difficulty of replying to them in 
full in a moderate space, they have not always 
been adequately answered. The processes in 
gencral use are not described in the usual text- 
books, and I shall endeavour as clearly as possible 
to give such details of them as will, I hope, 
enable those who have the necessary beride 
of chemistry and manipulation to carry them 
out. 

I shall assume that the reader has all the 
usual appliances of a laboratory, and a good 
balance capable of carrying a load of 50 to 
100 grammes in cach pan, and turning with half 
a milligramme. IIe will also do well to get a 
flat iron plate, 12in. square and yin. thick, 
supported on a Fletcher's Sin. radial burner. 
This will be found more convenient than a sand- 
bath for boiling and evaporating. It should be 
kept well blackleaded, not only to preserve it 
from rust, but also asa verv useful tell-tale if 
any spitting should occur during evaporation. 


Determination of Manganese. 


Reagents required :— 

l. Pure hoydrochlone aed, diluted with dis- 
tilled water till the sp.gr.= 1°11 by hydrometer. 

2. Dure nitric acil, diluted till the sp. gr. 1˙2. 

J. Pur: 77 bromine. 

4. Sole, of  ananenivm acctate, made as 
follows :—Mecasure 1 volume of pure strongest 
ammonium hydrate, and add to it 4 volumes of 
pure acetic acid. Well nix and allow to cool. 
Then edd either more acid oy mere ammonia, 
with thorough agitation, till the liquid just turns 
blue litmus pper red, but curs nol turn red paper 
hier, Ir there be organic (tarry) matter 
present in either reagent. it will interfere with 
the separation of the iron. In that case the 
neetp acid must be re-di-tied and the ammonia 
bother in a dlaskv and the zasiel date the ree 
diata d acid GU just avo cine. Whe cold liquid 
is then te be aciditied as beore. 

Wan 2 r mins of the iron er steel for 
I GI. at Segen or ferraminganese), in 
the foun et cleus drilines, transfer to a tal! 


beaker of about 1002. upacity, cover with | weight of Mns), obtained x 72029 = the weight 
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thus. While the solution is boilin 


briskly, 
draw the cover aside and gradually 


p nitric 


acid into the boiling solution till a violent evolution 


of gas suddenly occurs, which immediately sub- 
sides, leaving the solution transparent and of a rich 


golden colour; afurtheradditionof HNOUsnolonger 


causing effervescence. Thon rinse and remove 
the cover, and let the liquid boil down rapidly to 
a small bulk, to remove excess of acid, &c. The 
next step is to neutralise tho free acid with 
ammonia, and precipitate the iron. Dilute the 
solution with about 2voz. of boiling-hot water, 
replace the cover, and as soon as the solution 
boils briskly drop in ammonia (taking care tho 
precipitate produced by cach addition re-dissolves) 
until the liquid is very dark-coloured, and no more 
ammonia can be safely added for fear of producing 
a permanent ppt. Then at once pour in sufti- 
cient boiling ammonium acetate to cause the ppt. of 
basic ferric acetate thrown down to separate 
in distinct flocks of a dull chocolate colour. Let 
the liquid boil for about 10 minutes, and then 
remove the boaker from tho plate and let it stand 
covered until the ppt. has nicely settled. Now fold 
a Rhenish filter-paper of about 6in. diameter and 
pour the wholo of the Avot clear liquid through it, 
without stopping, into a 400z. flask, so as not to 
disturb the ppt., and when the filter has com- 
pletely drained pour upon it the remainder of 
the liquid containing the ppt., and rinse the 
beaker, neglecting any of the ppt. which adheres 
to the sides. As soon as the filter has again 
drained completely, give it one washing with hot 
water containing a little ammonium acctate and let 
it drain again. Now wash back the ppt. into 
the beaker with boiling water, through a hole in 
the bottom of the filter, and re-dissolve it by 
heating with HCl. Then dilute the solution 
with boiling water, and proceed to re-precipitate 
the iron just as before, and wash tho ppt. twice. 

Meantime pour your first filtrate (which ought 
to bo clear and 1 into a half-litre por- 
celain basin, and let it boil down gently to about 
two-thirds of its bulk. (By doing so you will 
find a little more iron separate, which would 
otherwise contaminate the manganese ppt.) Pour 
the hot solution through a filter, and when you 
get the second filtrate treat t similarly. Then 
rinse the basin thoroughly, wash the filter, and 
get all the filtrate and washings back into the 
40oz. flask. The solution in the flask should 
now contain all the manganese, free from iron; 
and it ought to be clear and perfectly colourless. 
In order to precipitate the manganese proceed as 
follows :— 

Have tho solution perfectly cold (which is abso- 
lutely essential for success), and dilute it, if 
necessary, till the flask is rather more than half- 
full. Add about 2cc. of liquid bromine, and 
agitate the solution till it is saturated, anda 
slight excess of bromine remains undissolved. At 
once pour in a considerable excess of strong 
ammonia, and again agitate thoroughly until the 
peroxide of manganese begins to separate. Then 
place the flask on the plate, and gradually heat 
the solution to boiling, violently shaking it at 
intervals to cause the ppt. to separate nicely. 
Let the liquid just boil, and then remove the 
flask, filter off the ppt., and wash with hot water 
till freo from chlorides. When about half the 
filtrate has run through, it may be removed, 
thoroughly cooled, made acid with HCl, and 
again treated with bromine and ammonia to make 
suro that precipitation has been complete. If 
any further ppt. should be produced, of course 
the whole of the filtrate must be similarly treated, 
and the ppt. filtered off and added to the first. 
The portions of ppt. which adhere to the sides 
of the flask may be detached by pouring in a little 
hot water from the wash-bottle and violently 
shaking it about in the task. If the ppt. is not 
allowed to get dry on the sides, this will readily 
detach it. 

The filter containing the washed ppt. is dried. 
carefully folded up, and dropped into a tared 
platinum crucible. The crucible is then heated 
in the Bunsen flame till the filter takes fire, 
when the flame is removed until the filter has 
quiclly burnt away. The charred paper is then 
ashed as usnul, and the crucible and contents are 
further heated as hot as possible in the blowpipe 
tame for about 3 to 5 minutes, to convert the 
Mao), into Mn... cooled and weighed. The 


about gin. of hydrochloric acid, and heat on tho 
iron plate with a cover-glass on the beaker till 
dissolved. While solution is taking place, set on 
a good-sized flask of distilled water to boil. As 
soon as the iron is dissolved, proceed to oxidize it 
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of Manganese in tho 2 grams of steel or iron 
operated upon. 

The ppt., after weighing, should be tested for 
iron. Detach it from the crucible witha pointed 
glass rod, and transfer it toa small beaker uf 7oz. 
capacity. Warm some HCl in the crucible to 
dissolve any traces which remain, and which must 
only be traces, or the free Cl ill act on the plutinuin, 
pour this acid on the ppt. in the beaker, and heat 
till it is dissolved. Then, after boiling off 
chlorine, rinse the crucible and dilute with cold 
water to about 40z. Carefully add dilute nm- 
monia to the co liquid till it is only just acid, 
but distinctly so, to litmus-paper, then add a 
little ammon-acotate and boil. In this way 
any iron present will be precipitated free from 
manganese. Probably there will be none, but 
it is necessary to make certain; and if there bea 
small ppt. it must be weighed and deducted 
from the weight of Mn,O,. The difference is 
then calculated to Mn. 

In separating iron and manganese with acetate, 
as above, you must pay particular attention when 
precipitating the iron: (1) To neutralise, as 
closely as you can, but kare the solution acid ; 
(2) to use acid ammonium acctate. 

If your solution is too neutral, manganese 
comes down with the iron; if too acid, the iron 
is not thoroughly precipitated. I will now 
explain some of the reactions involved :— 

1. If ercess of ammonia be added to a solution 
of ferric chloride, ferric hydrate is precipitated ; 
if manganese be present, the ferric hydmte 
invariably carrics down hydrated manganic 
peroxide. Hence the two metals cannot be 
separated by ammonia. , 

Ammonia produces no ppt. in solutions of 
manganese containing NH; Cl; but, on exposure 
to the air, the wholo of the manganese is gradually 
precipitated as dark brown hydrated peroxide. 
It is in consequenco of this tendency of 
manganous salts to become oxidised and precipi- 
tated in the presence of excess of ammonia, that 
the separation from iron by this means is 
rendered impossible. Valentine says the separa- 
tion succecds best if the excess of ammonia is 
immediately boiled off. 

2. If the acid ferric solution be rendered 
nearly neutral by ammonia, and then excess of 
ammon-acetate be added in the cold, no precipi- 
tution occurs, but deep-red soluble ferric acetate 
is formed. At the same time the free hydro- 
chloric acid remaining in the solution is replaced 
by free aceticacid, Thus :— 

Cold.—Fe,Cl, + 6 NH, A = Fe, A, + 6 NH. Cl 
and HCI L NHA = HA + NECI 

On now boiling this solution, the soluble ferric 


acetate reacts with the elements of water, form- 
ing an insoluble basic acetate and liberating 


acetic acid. Thus: 
On Boiling.— 
re + mo = {fy} an. 


(This ppt. carries down a trifle of manganese, 
which can be removed by a second precipitation, 
or by boiling with fresh water containing a little 
ammonium acetate.) i 

8. To precipitate tho manganese, it is simply 
necessary to make the solution alkaline and 
oxidise with bromine or a hypochlorite, when 
hydrated manganic peroxide se tes out. 
Ammonia must be uscd, otherwise the ppt. 
will carry down fixed alkali, which cannot be 
readily got rid of. The precipitation may either 
be made as I have described above, or as fol- 
lows :— 

The filtrates from the basic iron precipitates 
are so far concentrated in the basin as to occupy 
about 100. after filtration. The filtered solution 
is then heated, made ammoniacal by addition of 
ammonia, and then treated with bromine, or 
bronrine water, in small quantities, until the 
manganese is completely precipitated, which may 
be readily inferred frum the appearance of the 
solution, 

Crum’s Test for Manganese.—It is sometimes 
advisable to test the basic iron precipitate on the 
filter tor manganese, to make sure that the sepr- 
ration has been complete, For this purpose, take 
n large wide test-tube, and introduce into it some 
of the ppt. by means of a clean spatula. dieat 
this with a littl: nitrie acid till dissolved : then 
adl excess of silver nitrate to precipitate the 
chlorides. Dilute the solution till the test-tube 
is three-parts tull, udd a little lead peroxide, and 
boil tur a dew minutes, Then, on allowing the 
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solid matter to settle, if any manganese be pre- | These valves may be fixed between flanges, 


sent the clear liquid will have a pink colour. | at M, or a sucker-box may be used as at N. 


This reaction is excecdingly delicate, so much so 
that unless tho pink tint is very marked, the 
absence of more than a trace of mangancse may 
be safely inferred. L. A. 


(To be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
ä LX.“ 
By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 492.) 
Cottage or Iron Jack-Pump and Tilt 
Sucker-Box Valves. 


Ph this kind of pump refer to Fig. 303. This 
kind of pump is used on account of its cheap- 
ness, especially by eners. It has a rocking 
or vibrating standard J, which is hinged at 
L, K; the pump-rod works through a hole in the 


top, so that children cannot put stones, &c., in 
the barrel. E is the suction-pipe, F the tilt- 
valve, which can be fixed open by lowering the 
bucket to the bottom of the barrel in such a 


manner that the bottom of the bucket will rest. 


upon the spur F of the valve. This is very 
handy in the winter. The pump is screwed 
down upon planks, &c., as at N. 


Full-Sized Iron Pump. 


In this pump, Fig. 304, is to be seen a valve- 
box B, covered by a plate K, and which is very 
convenient when repairing the sucker-valve. The 
bucket, as may be seen, works within the barrel 


4 C. IOE, 


7 


e 


A, and has a long stroke. Such pumps are 
handy where there is much knocking about, but 
are bad for winter work on account of the frost. 
Of course, the same pump may be fitted with 
valves fixed direct under the bucket. Such valves 
are shown at N and M in the same diagram. 
a epee ele eee er eee rg ee 


From the Building News, All rights reserved. 


Party-Wall or Double-Handle Pumps. 


These pumpsare used for douhledwelling-houses 
having party- walls, the pump being built in the 


FEI C. SOS. 


briekwork and having swinging handles on each 
side. The spout of the pump runs into a kind of 
sliding dish, or trough B, Fig. 306, the bottom 
part of which has a partition O, and two com- 


a 
SS CELES C1507. 


partments with nozzles as shown at D, F: this 
sliding dish rests upon the brickwork or wall G, 
and is worked as follows. Suppose the people 
on the D side of the wall require water, the slide 


as | B is right for the water to run from the nozzle 


into the slide, and from thence into the compart- 
ment C, and out at D. But suppose that water 
is wanted in the compartment E, then the slide 
B must, with the hand, be pulled by the handle 
K over the partition O, so that the slide may 


empty into the compartment E, when the water 
Saleh out at the spout F. Of course it is not 
necessary that the well should be under the wall, 
but may be at any distance away, when, if deep, 
it must be worked by rods, &c., to be hercafter 
explained, and for which see E, F, G, H, and M, N, 
O, P, Q, Fig. 349. . 


Floating Pole Pumps. 


For this class of pump refer to F H, Figs. 307 
and 308. is is an iron pump having 
a floating instead of a balanced pole F, for 
actuating the buckct D, and will be readily 
understood from the illustration and the 
following description: — 


a 
i : 
€ 


A is the strainer or blast-holes, which must be 
fixed. upon a good solid foundation, unless 
otherwise fixed upon stages, or at the top of the 
well, which is sometimes done by cutting 
two semicircular holes in two 6in. by 9in. or 1 lin. 
pieces of timbor, and by fixing the flange G of 
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the pump between these timbers (for this see 
B F. Fig. 300, Now suppose all to be screwed 
together, as illustrated in the above diagrams, 
the bottom or barrel part being supported or 
steadied by the stago C, a plan of which is shown 
at Fig. 309. F is the main stage and E the 
clip-block, which is bolted to the main stage with 
the bolts A, B, C, D. There is an advantage in 
using such stages as these: the stuge is not 
weakened by boring a large hole through the 
centre of the woud, and another is that they hold 
the pipe as firm as you may choose to screw the 
block to the main stage. Of course, such stages 
may be of iron or gun-metal. Having every- 
thing in the well right, next provide the pump- 
pole, which should be at least fiom lłin. to 2in. 
diameter, made of oak, or other good lasting 
material. Fasten the forks of the pump-rod to 
the pole, as shown at E, Fig. 207, and also the 
coupling at H. It may happen that an extra 
coupling will be required to connect two or more 
poles together, or this may be done with two 
iron plates with the pole bolted between them. 
Having the lot the oxact length, proceed to lower 
the first pole, then the next is bolted on, and the 
next, until the desired length is obtained. Now 
pour some water into the pump and work the 
handle, as before explained in jack-pumps. The 
pumping at first will hang very heavy on the hand, 
and most likely cock the handle, but as the water 
risea up the pump so the rods will float, and the 
whole thing becomo light on the hand. Such 
pany generally work lightly, and will last a 
ong time; but it will readily be seen that they 
cannot throw water above the handle; but 
bappily we can with another kind. Such a 
pump is illustrated at Fig. 310. Here is 4 lead 
pump barrel reaching from bottom stage C to the 
top. Of course tho ordinary clack sucker-box 
may be used in conjunction with this bucket 
and floating pole. It is easily repaired and 
works with freedom, either from a frame or any 
ot the handles to be hereafter referred to. See 
Figs. 330. 350, 351, 356. Ke. This pump is 
known by the nume of a lift and foree- pump; and 
now it is time to consider what will be the pres- 
sure upon the sides of the barrel and bucket of 
pumps. In this case suppose the well to be a 
deep one; then you must use a pump-barrel of 
suitable size for the easy working, and the 
materials of proper thickness to withstand tho 
pressure. Take into account the height of the 
pipe or rising main which is carried above the top 
of the well, because this, as a matter of course, 
adds extra pressure to the water within the 
pump-barrel. 
(To be continued.) 


THE MODERN LATHE: ITS MANU- 
FACTURE AND USES.* 
By J. H. Evans. 


(Continued from p. 519.) 


AVING briefly described the construction of 
this lathe, I will give a few details of the 
manner iu which it is used. It produces both in- 
ternal and external serews, with absolute certainty, 
and this, it is needless to say, reduces the dithculties 
of screw-cutting to a minimum ; where its advan- 
tages are most obvious, will be fouud in such work 
as an ivory box with a short screw, and ouly suffici- 
ent material to fit the top and bottom together, so 
that a failure iu striking the screw would render it 
useleas. 

The work being turned to the size required, the 
cap at the rear end is removed, and the steel guide, 
whichever is selected, put on its place. The 
corresponding screw in the conductor is then placed 
under it, and the eccentric turned round until it 
comes in close contact with the guide, so that it 
@rill work without any shake. The motion being 
now given to the mandrel, it travels forward at the 
rate given to it by the pitch of the screw on the 
guide; the T-rest must be so arranged that the 
mandrel will recede without running away from it, 
at the same time it must be placed so that the face 
of the work will not come in contact with it. 

The tly-wheel must not take an entire revolution. 
but work backwards and forwards, tho throw of 
the crank pointing each way alternately. ‘This will 
require a little practice. The action must be as 
regular as possible, and the foot should not leave 
the treadle. It will be observed that the fly-whecl. 
being very much larger in diameter than the pulley 
on the mandrel, its partial revolution causes the 

ulley to make several complete turns, sufficient 
for all short screws. And where a louger screw is 


paper read before the Suciety of Arts on Wednesday, 
Keb. , 188. 


may be useful. 
lathe (traversing mandrel will be best) is obtained, 
all that will be wanted, in the first place, will be an 
an overhead motion, compound ornamental turning 
slide- rest, eccentric cutter, a vertical cutter, and a 
n apindig; with about three dozen cutters to 
each. 


instruments that are used in the slide- rest; the 
round bar, as you will see, carries a long drum for 
spiral work, and a metal pulley, whic 
from the fly-wheel below. The advantages of this 
pattern are, in my opinion, first, that it facilitates 
using the whole length of the bed, if desired ; 
secondly, that one band will answer for all the in- 
struments ; thirdly, thatthe tension upon the band 
can be more readily adjusted ; fourthly, it is more 
steady and less 
important thing. 


tages over other patterns, is the large number that 
have been made, not only by myself, but by other 
makers. ` 


elide-rest, a few details of which will probably be 
interest. 
important part in ornamental turning, and one 
in which perhaps more improvements have been 
made than in any other parts of the lathe, especially 
within the last few years. The original rest, of 
which this is one, was, as you see, extremely short, 
and fitted only to a common rest-pedestal without 
any means of adjusting the height of centre, or to 
turn a surface and cylinder, beyond using the T- 
square, and raising it by hand. These movements 
were, under any circumstances, uncertain. The 
next advance was a ring fitted under the top slide, 
to raise and depress the height of centre; p 
means of setting with any certainty, to turn a sur- 
face or cylinder, were still wanting. 
dilating further upon obsolete tools, I will now 
give a few details of those now made, and I think 
the slide-rest I have here will clearly illustrate the 
advantages they possess. 


lathebed, and a trausverse fitting is planed 
square to it; when this is done the body of the rest 
is almost planed to fit it ; the metal cradle, having 
one side loose, it can be adjusted to slide most ac- 
curately ; the body of the rest is then carefull 
chucked on a true face-plate and bored or turne 
out to l}in. diameter: that pan upon which the 
ring wor 

from the chuck. In making a rest of this descrip- 
tion, great accuracy is required, and this will 15 d 
in a great measure open the truth of the chucking 
and Ter? The b 

the stem of t 
plaued up, and then chucked on the face-plate in 
u similar way, and the stem fitted accurately to the 
hole. 


required, the cap may be re-placed, and the thread 
carried along, which, having obtamed a true lead, 
will not be found such a difficult matter. 


I will, with your permission, now proceed to a 


„ of a few of the more complex tools, 


used for ornamental turning. First, I should like 


to dispel the prevailing idea, that before any work 
of this kind be accomplished, a very large outlay is 
necessary. It is no use my trying to hide the fact 
that ornamental turning is a somewhat expensive 
hobby; but still, with a good lathe and some of the 
more simple instruments, 

specimens can be produced. 


very fine collection of 


A short list of the instruments necessary for this 


Assuming, then, that a well-made 


lst. Then the overhead motion: there are various 


descriptions of these. That upon the suspension 
plan 18 still made by some makers, and is a very 
useful one; but, at the same time, there is room 
for considerable improvement, inasmuch as where a 
uumber of instruments with any considerable 
difference in the size of the pulley are used, separate 
bands are necessary. 


In the one you see attached to the lathe I exhibit, 
you will observe that there are two standards, one 
eiug fixed to each side of the lathe-frame by 


strong bolts; across the top a triangular bar is 
tixed, by a nut at each end also. 
see a rigid framework is formed; upon this bar a 
metal carriage is fitted, which slides from end to 
end; upon this again is fitted another erosspiece, 
working upon two centres, through which another 
long bar passes, having on the rear end a counter- 
balance weight, and in the front a pair of guide- 


There you will 


ulleys ; these are for the purpose of conducting the 
nd, from the drum that works below, on to the 


is driven 


ikely to vibrate, which is an 
g 
may mention that the best proof of the advan- 


We will now consider the ornamental turning 


This is an instrument whiò forms a most 


ut the 
Without 


You will see that a metal cradle is fitted to the 
rfectly 


must be screwed before it is removed 
D 

„thus far, is ready to receive 
he main slide; this should be carefully 


These form the most important 1 and, 
if properly done, it will be obvious that, when put 


together, whichever way it is turned, or in what- 


ever partof the slide the tool is used, it will be 
positively at the same height of centre, I need 
ary point out that, if the hole is not bored true 
to the face, the upper slide cannot be correct, and 
if the error is of the most minute degree, it will 
multiply toa very serious extent in the length of 
the slide. The metal ring used for raising and de- 
pressing the height of centre has now two screws 
fitted at opposite sides, their purpose being to fix 
the ring when the height is determined. Until 
these were introduced, considerable annoyance was 


experienced by the tool being at different heights 


when turned from one point to another, and it was 
found that the weight of the top pert of the rest 
carried the ring round with it, and consequently 
caused the difference ; the fixing screws, however, 
entirely overcome the difficulty. 

We now come to the upper part; it will be seen 
that in this we have several improvements. First, 
by an extra collar on one of the adjusting-screws, 
were are able to place the top slide under control 
without the use of the lever at all. I know many 
gentlemen who have turned for a long time, who 
still prefer the lever : but when used to the screw I 
consider it a great advantage, and never use any- 
thing else myself. Another addition is the metal 
cover to the main screw for the purpose of keeping 
the shavings and dirt out of the screw: this saves a 
deal of wear and tear, and inconvenience to the 
turner. The main-screws both for the long slide 
and the top are all made ten to the inch. 

I am now making another slide-rest of a still 
more elaborate description; it has a longer main 
slide, and the upper part is fitted with a quadrant 
to the slide ; this enables the tool to be set at an 
angle without altering the lower part, and is of 
great service when using moulding tools, either 
fixed tools, or revolving drills. On the end of the 
screw a tangent wheel is fixed, which forms the 
micromites for the divisions iu the front; a tangent 
screw fitted to a metal frame is thrown into gear 
by a cranked lever, and can be made to act in- 
stantaneously. This screw having a „puey on the 
end, it can be driven from the overhead motion and 
a self-acting cut can be taken its entire length. I 
will point out an improvement I have made in the 
fluting stops, which, for accurate work, has been 
found a great help. The plain stope, it will be seen, 
have a set screw which passes through the centre, 


and are sometimes divided on the head, a reading 


line being marked across the metal; as long as the 


head of the screw and the line are close together 


they will auswer; but for doing large star patterns 
I found that it was impossible to read accurately 
when the lines becomes separated, which they do 
by the movement of the screw. To overcome this 
I have iutroduced what may be called a spring 
reader, this being cut out to fit the screw head; the 
lines are always close together, aud can be read 
with the greatest ease and accuracy. 

The metal-turuing slide-rest again is a most 
useful tool, not ouly for turning metal but for 
ous hing out large pics of wood. There are 
various descriptions of these rests. The one gene- 
rally made to accompany ornamental lathes you 
will see exhibited on the table below ; it consists of 
a metal cradle fitted to the bed of the lathe, having 
on ove side an angle, the other square; a massive 
cast-iron base is fitted to this, on the top of which 
another slide is fitted. I have now adopted a new 
planof arranging this slide—that is, to make it take 
a complete revolution by fitting the holding-down 
bolts into a T-groove. There are several advant- 

es derived from this. In the first place, the 
slide can be brought round so that a surface cut 
may be taken with the main or lower slide; this, I 
consider, offers a considerable advantage over 
having to use the top slide, which must bear all on 
one end, when used for the same purpose. Then 
again, the fact of being able to turn the slide to any 
desired position without removing the bolts to 
different holes is of great importance, and there 
being no quadrant slots for the bolts necessary, 
there is no opportunity for shavings, &c., to get in. 
Another improvement is, having a powerful dove- 
tail slide titted to the lower part to hold it securely 
to the bed, instead of relying upon the cradle to do 
80. 
We will now pass on to consider the eccentric 
cutter. This is made to run in a steel stem, which 
fits into the tool-box of the slide-rest, and is driven 
from the overhead motion. It has been suggested 
by many gentlemen that I have met in the course 
of my experience, that the eccentric cutter and 
eccentric chuck are identical in their productions: 
to a certain extent the remark applies, inasmuch as 
many patterus that can be executed with the cutter 
may be done with the chuck; but in working them 
out separately, it will be found that a vast number 
of very beautiful patterns can be cut by means of 
the chuck that could not possibly be done by the 
cutter. Then, again, we have the combination of 
the two, the effect of such work being very 
interesting indecd. First, then, with the eccentric 
cutter; all such patterns as represent the intersec- 
tion of circles are easily cut, and the variety may 
be said to be intinite for the simple reason that a 
very slight alterution in the settings will make 
quite a different pattern. There are various ways 
of altering the aspect of the work, either by 4 
different division on the pulley, a more or less acate 
angle to the tool, or a larger amount of eccentncif¥ 
to the cutter. The pattern that is generally prac’ 
tised first is what is termed the barleycorn. This 18 
cut with a double angle tool of about 45°, and a 
division that is most suitable to the diameter of the 
material. The diameter of the circle cut is also 
governed in the same way. Having cut a series of 

tterns with the double-angle tool, it will be 
interesting to study the different effects to be ob- 
tained by the two single-angle tools, which are 


— aai 


Fen. 16, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 934. 


541 


made to cut right and left, by using these tools at 
precisely the same settings. As for the double 
angle tool, the different etiects will be so appa- 
reut, that it will be unnecessary to expatiate further 
upon them, 

_In these three tools we have those that are prin- 
pees used with this instrument for face work. 
There are, of course, a large variety of tools of 
different patterns, such as round-nose, hollow, bead 
quarter hollows, and rounds. These are used for 
working up mouldings and many other purposes. 


(Zo be continued.) 


DYNAMO-ELECTRIC MACHINERY.— 
YIL 


By Prof. S. P. Tuo{rsoy, B.A., D.Sc. 
(Continued from page 518.) 


Alternate-current Dynamos. 

Bii by far the most important of the dynamos of 

thissecond class are those usually knownasalter- 
natecurrent machines. This type of dynamowasorigin- 
ally created by Wilde, in 1567. The tield-magnets 
consist of two crowns of fixed coils, with iron cores, 
arranged so that their free poles are opposite to one 
another, with a space between them sufficiently 
wide to admit the armature. The poles taken in 
order round each crown are alternately of 
north and south polarity, and opposite a north pole 
of one crown faces a south pole of the other crown. 
This description will apply to the magnets of the 
alternate current machines of Wilde and Siemens, 
to the so-called Ferranti machine, and, with certain 
reservations, to the machines of Lachauss¢e and of 
Gordon. The armatures in almost all machines of 
this type consists of a disc, bearing at its periphery 
a number of coils, whose axes are parallel to the 
axis of rotation. The principle will be best under- 
stood by reference to Fig. 29, which gives a 


PRINCIPLE OF ALTERNATE-CUREKENT Dyxnawos. 


general view of the arrangement. Since the lines 
of force run in opposite directions between the 
fixed coils, which are alternately S—N, N—S, as 
described above, the moving coils will necessarily 
be traversed by alternating currents; and as the 
alternate coils of the armature will be traversed by 
currents in opposite seuses, it is needful to connect 
them up, as shown in the figure, so that they shall 
not oppose one another's action. 

In Wilde’s dynamo, the armature coils have iron 
cores, aud the machine is provided with a com- 
mutator on the same principle as that used by 
Jacobi in his famous motor of 1838, consisting of 
two metal cylinders, cut like crown wheels, having 
the teeth of one projecting between those of the 
other, so that the brushes make contact against 
them alternately as they rotate. The brushes are, 
of course, fixed, so that they do not both touch the 
same part. ‘This commutator Wilde usually applied 
to a few, or only one, of the rotating coils, and 
utilised the current thus obtained to magnetise the 
field-magnets. The main current was not so com- 
muted, but was led away from a simple collector, 
consisting of two rings connected to the two ends 
of the armature circuit, each being pressed by one 
brush. 

Siemens prefers to use a separate or direct 
eurrent machine to excite the field-magnets of 
alternate-current dynamo. In the armature of the 
latter, the coils are wound usually without iron 
upon wooden cores. In some forms of the machine, 
the individual coils are inclosed between perforated 
discs of thin German silver. When currents of 
great strength are required, but not of great electro- 
motive force, the coils are coupled up in parallel 
arc, instead of being united in series, 

In a dynamo by Lachaussce, which very 
strikingly resembles the preceding one, there is iron 
in the cores of the rotating coils. But the main 


* Extracted from tke Cantor Lectures, delivered before 
the Society of Arts, 


difference is that the rotating coils are the field 
magnets, excited by a separate Gramme dynamo, 
whilst the coils, which are fixed in two crowns on 
either side, act as armature coils in which currents 
are induced. 

Gordon’s dynamo, the largest yet made, is con- 
etructed on the same lines asthe Lachauss¢e machine; 
but with many important improvements. In the 
first place, there are twice as many coils in the fixed 
armatures as in the rotating magnets, there being 
32 on each side of the rotating disc, or, in all, 64 
moving coils; while there are 64 on cach of the 
fixed circles, or 128 stationary coils in all. The latter 
are of an elongated shape, wound upon a bit of iron 
boiler-plate, bent up to an acute V form, with 
checks of perforated German silver as flanges. The 
object of thus arranging the coils, so that the 
moving ones shall have twice the angular breadth 
of the fixed ones, is to prevent adjacent coils 
of the fixed series from acting detrimentally, by 
induction, upon one another. The alternate coils of 
the fixed series are united together in parallel arcs, 
so that there are two distinct circuits, in either or 
both of which lamps can be placed ; or they can be 
coupled up together. Great care appears to have 
been taken, in the construction of this large machine, 
to guard against the appearance of Foucault 
currents, by arranging the cores, frames, and coils, 
so that all metal parts of any size shall be slit. or 
otherwise structurally divided at right angles to the 
direction of the induced electromotive forces. 

Yet another alternate-current dynamo, identical 
in many respects with the Siemens alternate-current 
dynamo, has lately been brought out, under the 
name of the Ferranti machine. As in the machines 
of Wilde and Siemens, the electro-magnets form 
two crowns with opposing poles. The poiut of 
difference is the armature, which, like that of 
Siemens, has no iron cores in its coils; but which, 
unlike that of Siemens. isnot made up of coils wound 
round cores, but consists of zigzags of strip copper 
folded upon one another. There are eight loops in the 
zigzag (as shown in Fig. 30) which depicts half only 
of the arrangement, and on each side are sixteen 
magnet poles ; so that, as in Gordon’s dynamo, the 
moving parts are twice the angular breadth of the 
fixed parts, The advantage of the armature of 
zigzag copper lies in its simplicity of construction. 
Sir W. Thomson, who is the real inventor of this 
armature, proposed originally that the copper strips 
should be wound between projecting teeth ona 
wooden wheel; he also proposed to use as field- 
magoei a form of electro-maguet of the kind known 
as Roberts’s, and also used by Joule, in which the 
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wires that bring the exciting current are passed up 
and down, in a zigzag form, between iron blocks 
projecting from an iron frame. I am not aware 
that this particular suggestion has been adopted as 
yet in practice. 

Much more might be said concerning the two 
machines last described—the Gordon and the Thom- 
son dyuamos—but time does not permit me to dwell 
longer upon them. And, indeed, I am not at all con- 
vinced that this type of machine,though at present it 
appears to be the fashionable one, isdestined to prove 
of such very great value, simply because I doubt 
whether any dynamo that yields alternate currents 
can compete with continuous-current machines. 
For the purposes of a general system of distribution, 
where more than one dynamo must be available, 
and also for the purpose of supplying motors, alter- 
nate-current machines are quite out of the question. 
I will not therefore dwell longer upon them, than 
merely to remark that, besides the disc armatures 
now described, pole armatures have been employed 
in alternate-current machines by Gramme, Jabloch- 
koff, and by Lontin. Hefner-Alteneck has gone a 
stage further, and by the device of employing a 
disc armature in which the number of coils differed 
by two, or some other even number, from those of 
the field, and by the employment of a multiple-bar 
collector with complicated cross connections, has 
succeeded in converting this type of dynamo into a 
continuous-current machine. 


Thomson’s ‘‘ Mouse-mill”’ Dynamo. 


One other dynamo, not belonging to the type I 
have been dealing with, is worthy of mention. This 
is Sir W. Thomson’s ‘‘ mouse-mill’’ dynamo, shown 


in Fig. 31, in diagram. I have noticed, en passant, 
several points in this machine—the form of its field- 
magnets and their coils, the internal electro-magnets, 
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&c. The armature is a hollow cylinder, S-S, made 
up of parallel copper bars, arranged like the bars 
of a mouse-mill 4 788 the name of the machine). 
These bars are insulated from each other, but are 
connected all together at one end. At the other. 
they serve as collector-bars, and deliver up the 
currents generated in them to the brushes,” which 
here are rotating discs of springy copper shown as 
dotted circles at C C in the figure. As the arma- 
ture is a hollow barrel, with fixed electro-magnets 
within, it cannot be rotated on a spindle, but runs 
on friction rollers, AA’, by one or more of which it 
is driven. 
Dynamos of the Third Class. 


I now come to the third class of dynamos—those 
in which rotation of a conductor effects a continuous 
inercase in the number of lines of force cut by the 
device of arranging one part of the conductor to 
slide on or round the magnet. 

The earliest machine which has any right to be 
called a dynamo was, in fact, of this class. Barlow 
and Sturgeon had shown that a copper dise, placed 
between the poles of a magnet, rotates in the 
magnetic field when traversed yan electric current 
from its axis to its periphery, where there is a slid- 
ing contact. Faraday, in 1331, showed that by 
rotating a similar disc mechanically between the 
poles of a magnet continuous currents were obtained. 
These he drew off by collecting springs of copper or 
lead, one of which touched the axis whilst the other 
pressed against the amalgamated periphery. He 
was thus ‘‘able to construct a new electrical 
machine.” Here, therefore, was demonstrated 
the production of a permanent (i.¢., continuous) cur- 
rent of electricity by ordinary magnets.” But 
Faraday did not stop short with ordinary magnets : 
he went on to employ the principle of separate ex- 
citement of his fleld- maguets. These efiects were 
also obtained from electro-magnetic poles, resulting 
from the use of copper helices or spirals, either 
alone or with iron cores. The directions of the 
motions were precisely the same ; but the action was 
much greater when the iron cores were used, than 
without.” The invention of the dynamo dates, 
therefore, from 1831, and Faraday was its inventor, 
though he left others to reap the fruits of his 
splendid discovery.t Such a machine, however, is 
impracticable, for several reasons: the peripheral 
friction is inadmissible on any but a small scale: 
moreover, the disposition of the field-magnets neces- 
sarily evokes wasteful eddy-currents in the disc, 
which, even if slit radially, would not be an appro- 
pee form of armature tor sucha limited magnetic 
tield. 


Another method of obtaining a continuous cutting 
of the lines of force is where a sliding conductor 
travels round the pole of a magnet. Faraday even 
generated continuous currents by rotating a magnet 
with a sliding connection at its ceutre, from which 
a conductor ran round outside, and made contact 
with the end-pivots which supported the magnet. 

A similar arrangement was devised by Mr. S. 
Alfred Varley, about the year 1862. He rotated an 
iron magnet in a vertical frame, having a mercurial 
connection at the centre. ‘The current which 
flowed from both ends of the magnet toward the 
centre was, in this machine—which by the kindness 


+ “ Experimental Researches” } 158 :—“ I have rather, 
however, desirous of discovering new facts and new 
relations dependent on magneto-electric induction, than 
of exalting the force of those already obtained: being 
assured that the latter would find their full development 
hereafter.” Can any passage be found in the whole 
range of science more profoundly ‘prophetic, or more 

istically philosophic, than these words, with 
which Faraday closed this section of his researches. 
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of Mr. Varley, I am able to exhibit to you to-night 
—made to return to the machine, and to pass 
through coils surrounding the poles of the rotating 
magnet; thusanticipating the self-exciting principle 
of later date. Mr. Varley also proposed to use an 
external electro-magnet to increase the action. 
Quite recently, the same fundamental idea has 
been worked upon by Messrs. Siemens and Halske, 
who have produced a so-called “ unipolar ” 
machine.“ In this remarkable dynamo there are 
two cylinders of copper, both slit longitudinally to 
obviate eddy-currents, each of which rotates round 


one pole of a U-shaped electro-magnet. A second 
electro-mugnet, placed between the rotating 


cylinders, has protruding pole-pieces of arching 
form, which embrace the cylinders above and below. 
Each cylinder, therefore, rotates between an 
isternal and an external pok of opposite polarity, 
and consequently cuts the linesof force continuously 
by sliding upon the internal pole. The currents 
from this machine are of very great strength, but 
of only a few volts of electromotive force. To keep 
down the resistance, many collecting brushes press 
on each end of each cylinder. This dynamo is 
actually at work for electroplating. 

The only other dynamo of this class, of which I 
have seen any published notice, is one, recently 
patented by Mr. E. L. Voice, in which a coil arma- 
ture, wound upon an iron ring, isso placed that the 
on riug is itself one pole of a magnet, a projecting 
pole-peice from the other pole being fixed near it, 
s0 that the coils fixed upon one pole glide round 
aud cat the lines of force proceeding from the other 
pole. Whether this machine will be a practical one 
remains to be seen. 

We are, however, far from having arrived at 
finality in the design and construction of dynamo- 
electric machines. 


ANIMAL DOCTORS. 


N a recent communication to the Biological 
Society, M. G. Delaunay observed thut medi- 
cine, as practised by animals, is thoroughly empiri- 
cal; but the same may be said of that practised by 
inferior human races, or, in other words, by the 
majority of tho human species. Animals instinct- 
ively choose such food as is best suited to them. 
M. Delaunay maintains that the human race also 
showa this instinct, and blames medical men for not 
paying sufficient respect to the likes und dislikes of 
the patients, which he believes to be a guide that 
may bə depended on. Women are more often 
hungry thau men, and they do not like the same 
kinds of food; nevertheless, in asylums for aged 
poor, men and women are put on precisely the same 
regimen. Iufants scarcely weancd are given a diet 
suitable to adults, meat and wine, which they dis- 
like and which disagree with them. M. Delaunay 
investigated this question in the different asylums 
of Parts, and ascertained that children do not like 
meut betore they are about five es of age. People 
who like salt, vinegar, &c., ought to be allowed to 
satisfy their tastes. Loriau always taught that 
with regarl to food, people's likings are the best 
guide. A large number ofauimals wash themselves 
and bathe, as elephants, stags, birds, and ants. M. 
Delaunay lavs down as a geueral rule thut there is 
not any species of ammeul which voluntary ruus 
the rick of inhaling emanations arising from their 
own excrement. Some animals defmcate far from 
their habitations; others bury theirexcrement; others 
curry to a distance the excrement of their young, 
Iu this respeet they show more foresight than man, 
who retains for years excrement in stationary cess- 
pools, thus originating epidemics. If we turn our 
a(feut.on to the question of reproduction, we shall 
see that all mammals suckle their young, keep 
them clean, wean them at the proper time, and 
educate them; but these maternal instincts are 
frequcutly rudimentary in women of civilised 
nutions. In fact, man may take a lesson in hygiene 
from the lower unimals. Aununals get rtd of their 
parasites by using dust, mud, clay, Ke. Those 
suffering from fever restrict their diet, keep quiet, 
geck darkuess and airy places, drink water, and 
sometimes even plunge into it. When a dog has 
lost its appetite it eats that species of grass known 
as dog's grass (chi ie,, which acts as an emetic 
and purgative. Cats also eat grass. Sheep and 
cows, When ill, seek out certain herbs. When dogs 
are constipated they cat fatty substances, such as 
oil and butter, with avidity, until they are purged. 
The sime thing is observed in horses. An animal suf- 
fering from clonic rheumatism always keeps us far 
` as possible in the sun. The warrior ants have regu- 
larly orgauised ambulauces. Latreille cut the 
antenme of au ant, and other ants came and covered 
the weaeced part with a truusparcut fluid secreted 
from tseir mouths. Ifa chimpanzee be wounded, 
itstous the bleeding by placing its hand on the 


* Thos sound: like a lucus anon lucendo, for the machine 
Las two puya. But the name iv derived from the term 
“om cler ss tem,“ which Contin utal eleetuicians give 


to the in lu tion of currents by Che proccss of “continued | 
etting, which we are now devting with, I do nut adopt | | we : 
negative or positive, renders the cofrespondiug 


tbe Uta, as ii js necdlessly mystuyipg.” 
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wound, or dressing it with leaves and grass. When 
an animal has a wounded leg or arm hanging on, it 
completes the amputation by means of its teeth. A 
dog on being stung in the muzzle by a viper was 
observed to plunge its head repeatedly for several 
days into running water. This animal eventually 
recovered. A sporting dog was run over by a car- 
riage. During three weeks in winter it remained 
lying in a brook where its food was taken to it; the 
animal recovered. A terrier dog hurt its right eye ; 
it remained lying under a counter, avoiding light 
and heat, although habitually it kept close to the 
fire. It adopted a general treatment, rest and 
ubstinence from food. The local treatment con- 
sisted in licking the upper surface of the paw, which 
it applied to the wounded eye, again licking the 
paw when it became dry. Cats also, when hurt, 
treat themselves by this simple method of continuous 
irrigation. M. Deluanay cites the case of a cat 
which remained for some time lying on the bank of 
a river; also that of another cat which had the 
singular fortitude to remain for forty-eight hours 
under a jet of cold water. Animals suffering from 
traumatic fever treat themselves by the continued 
oe eal of cold, which M. Delaunay considers 
to be more certain than any of the other methods. 
In view of these interesting facts, we are, he thinks 
forced to admit that hygiene and therapeutics, as 
practised by animals, may, in the interests of psy- 
chology, be studied with advantage. He could, 
thinks the British Medical Journal, go even further, 
and say that veterinary medicine, and perhaps 
human medicine, could gather from them some 
useful indications, precisely because they are 
prompted by instinct, which are efficacious in the 
preservation or the restorution of health. 


HURRY, WORRY, AND WASTE. 


\ E are all, says the Lancet, too much in a 

hurry about what we do. We have too 
many irons in the fire, too much business on hand 
at the same instant, and are far too energetic in our 
endeavours. With deliberation, calmness, and guch 
reserve of strength as result from perfect restraint, 
aman may do an reel of work without either 
trouble or injury. Breathless haste, eager anxiety, 
and an excessive expenditure of energy are the 
outcome of modern activity, whether in this coun- 
try or onthe Continent. Tho system of ‘quick 
returns ” has been the bane of literature, almost 
extinguishing it and substituting in its place 
journalism.“ The same system has revolution- 
ised thought and science, and it is rapidly under- 
mining the human constitution. We are impatient 
for results. Speeches are made with the knowledge 
that they will appear in print ina few hours, and 
that if oni is omitted the deficiency will be 
criticised by some watchful opponent in the Press. 
Every opportunity must be seized as it presents 
itself, or it will be lost. It follows that statesmen 
and politicians are kept on the strain of sustaincd 
atteution, and their brains.are for many hours in 
the twenty-four, whether im or out of Parliament, 
in a condition of ferment. The brains of specula- 
tors on the Stock Exchange, and even the brains of 
merchants in their private rooms, are equally taxed, 
und in the same way. All classes of the community 
share the turmoil. The period is one of brain- 
wearing impetuosity, of hurry, worry, and waste— 
the waste of cerebral energy and nerve force. The 
higher nervous centres ure kept incessantly at work, 
and become, as it were, overheated, so that it is im- 
possible they should quiet or cool down in the brief 
intervals of respite allotted to repose. Too often 
they do not rest even in sleep. The brain only 
dozes instead of sleeps, and as a result there are 
dreams of the recent day’s work, that infallible 
symptom of impending mischief. The only marvel 
is that, looking to the utterly ba ak esp cele cha- 
racter of our mental and nervous habits of work, the 
number of sudden fuilures is not greater than it is, 
and that we have not a larger percentage of brain- 
mortality to deplore. 


IMPROVEMENTS IN IMITATION 
NIELLO. 


N improved process of imitation niello has 
been recently patented in this country by F. 
Wirth, of Frankfort-on-Maine. The invention 
consists in 5 the desired design upon the 
panel or plate by means of photo-engraving or 
photo-etching, then coating the so engraved sur- 
face with japan or other soft enamel and dryin 
the same, then removing the surplus of the cname 
by grinding or other means until the surface of the 
enamel is even with the surface of the metal, and 
finally plating the surfuce of the metal by electro- 
deposition. In order to transfer the desired urtistic 
design to the surface of the metallic plate or panel, 
the design, engraving, or other work of artis first 
photographed and the negative or 1 as re- 
quired, is placed upon a sensitised gelatine film. The 
Leht passing through the transparent parts of the 
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portions of the film insoluble. After sufficient 
exposure the film is treated in water, whereby the 
parts not affected by light are swollen. The film 
after being treated in the usual manner for electro- 
deposition, is placed in the copper bath and a 
copperplate of the required thickness deposited 
thereon. This plate shows the lines of the design, 
engraving, or other work intended tobe reproduced 
in intaglio, or relief, according -as a negative or 
positive was employed. In place of the photo- 


engraving process just described, the engraved 
plate may produced by photo-etching or by 
any other approved method. The photo- 
engraved or photo-etched plate is then 


covered with a japan or any suitable soft enamel, 
and after throughly drying and hardening it, the 
surplus is removed from the surface of the plate by 
grinding or other means, until the surface of tho 
metal appear and the enamelled portions are even 
therewith. 

The surface of the enamelled plate is then electro- 
plated, the whole producing a very striking and 
artistic effect, as the enamelled portions, represent- 
ing the original design, appear on a ground of gold 
or silver. The plate so obtained is now applied to 
the purpose for which it is intended, forming a 
Pagel for artistic furniture, plaques, and other 
articles. 


SCIENTIFIC SOCIETIES. 
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ROYAL ASTRONOMICAL SOCIETY. 


HE sixty-third annual general meeting of the 

Society was held at Burlington House on 

Friday, Feb. 9, Prof. E. J. Stone, President, in the 
chair. 

The President announced the death of Prof. 
H. Smith, and the Earl of Crawford, moved 
that an expression of the deep sorrow which this 
Society feels at the death of Prof. Smith should be 
conveyed by the President in the name of the 
Society to Prof. Smith’s sister. The resolution 
having been seconded by the Astronomer Royal, 
was put to the meeting and carried unanimously. 

The President, on presenting the medal of the 
Society to Lord Crawtord, for transmission to Dr. 
Gould, said: Your Council has awarded the Gold 
Medal of the Society to Benjumin Apthorp Gould 
for his Uranometria Argentina.” Dr. Gould is 
an astronomer who has held a leading position 
amongst the cultivators of our science for many 

ears, and a reference to the Royal Society’s 
Lists of Scientific Papers“ will find him credited 
with no less than fifty-five papers. These papers 
treat of almost all branches of our science, and 
some of them, such as the. Reduction of D’Agelet’s 
Observations, aro works of considerable extent 
and of great value. These works cannot have been 
without their influence in guiding the decision of 
rour Council in the award of the medal; but it has 

en upon Dr. Gould’s direction of the work of the 
Cordoba Observatory that attention has been 
chictly directed. The astronomicul results con- 
tained in the Uranometria Argentina ’’ constitute 
but a small and, in my opinion, not the most 


valuable, portion of those which have been ob- 
tained by Dr. Gould since he assumed the direction 
of the Cordoba Observatory; but although the 


observations for the southern zones are understood 
to have been completed, and one volume of results 
has already been m your Council have 
thought it undesirable toawait the complete publica- 
tion of these results before marking in the most 
emphatic manner in their power their high appre- 
ciation of the skill and energy with which Dr. 
Gould hag utilised the resources placed at his dis- 
posal by the liberality of the Government of the 
Argentine Republic. The work, for which the 
medal has been chiefly awarded, may be considered 
an extension of Argelander’s scale of magnitudes 
to all the stars which can be seen by a goode 

without instrumental aid between 10° North Decli- 
nation and the South Pole, together with a series of 
charts, exhibiting on a stereographic projection, the 
positions of all these stars to the sixth magnitude, 
and a proposed revision of the boundaries of the 
southern constellations. The work is of a class 
which is not usually undertaken at our principal 
observatories, for it requires neither an elaborate 
instrumental equipment nor that technical skill on 
the part of the observers which can only be acquired 
by long continued practice ; but Dr. Gould, on his 
arrival with four assistants at Cordoba, in the 
September of 1870, found that the instruments 
which had been ordered from Europe for the ob- 
servatory had not been received; and the dis- 
organisation of scientific matters on the Continent 
from the war then in progress, rendered it probable 
that there might be some considerable delay before 
these instruments could be delivered. Under these 
circumstances, Dr. Gould, encouraged by the ex- 
perieuce which he had gained, and by the suceess 
which had attended a somewhat similar effort on a 
smaller seule, made during the mouuting of tho 
Transit circle at the Albany Observatory, in 1555, 
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determined to undertake the work for which your 
medal is this day awarded. In the absence of any 
standard of absolute brightness, the determination 

of stellar magnitudes cau only be relative, and the 
scale in which they are expressed must be an ordi- 
nary one. The secoud Herschel, while at the Cape, 
determined the light received from the principal 
southern stars in terms of the combined light of a! 
and a? Centauri as a unit, aud he pointed out that 

by a slight modification of the scale in general use, 

it would be possible to make that scule a photo- 
metric one, and the amount of light received in- 
versely proportional to the square of the number 
which expressed the magnitude. But although 
some such modification as that proposed by Herschel 
would be a decided improvement, if the ground 
were not already occupied, yet our conventional 
system of Son we as practically exhibited with 
some approach to scientific precision in the Urano- 
metria Nova,” has received such general acceptance 
from astronomers that probably Dr. Gould was 
well advised in adopting it for his Southern 
Uranometria. To secure cousistency between the 
estimations of magnitude by the different observers, 
and the practical udoption of Argelander’s scale and 
its extension to stars of the seventh magnitude, Dr. 
Gouldselected from the Uranoinetria Nova, 1,800 
stars between the parallels of 5> and 15° North 
Declination, which culminated at nearly the same 
altitudes at Bonn and at Cordoba. The magnitudes 
of these stars were estimated by all the four ob- 
servers to whom the work at Cordoba was to be 
entrusted, and the results obtained were carefully 
compared with the magnitudes ofthe ‘Uranometria 
Nova,” and, I presume, in cases of discordances re- 
cousidered. It was found that the estimations of 
the four observers were in perfect accord, to tenths 
of a magnitude, in the case of 722 of these stars; in 
the other cases the discordunces did not usually ex- 
ceed the tenth of a magnitude, and never exceeded 
two-tenths except in cases where there were 
peculiarities of colour, or the presence of some 
companion star to disturb the estimations, Dr. 
Gould determined to adopt as his standards of mag- 
nitude only those stars upon which the agreement 
of the four observers was perfect. But to facilitate 
the comparisons of the southern stars with these 
standards, stars in two regions south of Declination 
55 Were selected, and citrefully compared by all 
the four observers with the standards in the princi- 
pal type belt, and thus a secondary set of standards, 
more conveniently situated for direct comparison 
with the southern stars, was established. The work 
was then distributed among the four observers, aud 
appears to have been completed about the end of 
the year 1873. It will give some indication of the 
magnitude of the work when I mention that the 
num ber of estimations made for the formation of 
the ‘*Uranometria Argentina” exceeded 46,000. 
These estimations of stellar magnitude must be 
considercd as the corpus of the work for which 
your medal has been awarded, but Dr. Gould 
ias carefully discussed the results and compared 
them with nearly all the materials which were 
available for the purpose; and in particular he has 
compared his estimations of the magnitude of the 
brighter stars with results obtained from a discus- 
gion of the photometric observations of the second 
Herschel and of Seidel. The results of this com- 
parison are generally satisfuctory, although there 
appear some slight indications of a change of scale 
within the range of the four magnitudes compared 
with Herschel’s measures. The comparison of the 
Cordoba magnitudes with those of Lacaille, 
Herschel, and other astronomers has revealed some 
cases of marked discorduuce ; but as Dr. Gould has 
had the great advantage of having his predecessors’ 
work before him, and has been able to refer to the 
stars themselves for veriticution and, if need be, 
correction of his results, it is not probable that 
these discordances can be due to accidental errors 
in the Cordoba estimations. In the notes 
appended to the catalogue such cases are 
carefully pointed out und discussed whenever 
sufficient inuterials existed for the purpose. These 
notes will be of great value to our southern 
astronomers, and are certain to lead to successful 
investigation in the interesting ficld of Stellar 
variation, The maps published by Dr. Gold are 
fourteen in number, one of which is a skeleton map 
showing the proposed revision of the Southern 
boundaries of the constellations, Each map has 
becn directly compared with the portion of the sky 
to which it refers beforo 0 and the 
greatest care has been taken to reproduce, as 
clearly as possible, the gradations of light over the 
regions of the Milky Way. The position of the 
Northern pole of the Galactic Circle is tixed by Dr. 
Grould at R.A., 12h. 41m. 20s., Decl. North, 27°. 
21“. for the epoch 18750. The maps are 
beautifully executed, and will well repay examina- 
tion. The materials collected by Dr. Gould on the 
urauometria of the Southern Heavens are far more 
complete and accurate than any which previously 
existed, and he has, therefore, naturally been led to 
discuss their bearing on these great questions of 
the constitution of our Stellar universe, which offer 
sv fascinating and inexhaustible a field for philo- 
sup hical speculation. The results which Dr. Gould 


has obtained are in general accord, with those 
of previous investigators on the subject. It 
appears to be clearly proved that distance is one of 
the most important factors in producing differences 
of apparent brightness in the stars; but the agree- 
meut between the number of stars of different 
magnitudes, and the number which might be 
expected, if these changes of apparent bnghtness 
depended solely on distance, ig not perfect over any 
large range of magnitudes. There appears to be a 
decided preponderance in the number of the brighter 
stars. It is possible that this preponderance may be 
partially due to the conventional scale of magnitudes 
not being a truly photometric scale; and it is neces- 
sary, before any close agreement can be expected 
between the number of stars of different magnitudes 
and those computed on the assumption of distance 
being the sole factor of variation, that the number 
of stars in a group should be sufticiently great to 
insure that the mean intrinsic brightness of the 
stars of each group should be constant—a condi- 
tion which can only be secured when a consideruble 
number of stars are included in each group, for 
there are certainly proved variations of intrinsic 
brightness amongst the stars in a higher proportion 
than 300 to 1. But, although Dr. Gould had these 
possible sources of error before his mind, he has 
been led, after a careful discussion of his own ob- 
servations, to infer that the preponderance of the 
brighter stara is due to the existence of a stellar 
cluster consisting of some four or five hundred stars 
of which our own syster is supposed to be a mem- 
ber. The position of the northern pole of the 
medial plane of this belt of sturs has been tixed by 
Dr. Gould at R.A. IIh. 25m., N. P. D. 60’, while 
thut of the Galactic circle is at R.A. 12h. 41m., 
N.P.D. 62° 39’. That there is a striking crowding 
of bright stars towards the portion of the heavens 
to which Dr. Gould calls attention, isan undoubted 
fact, and one. which has previously attracted notice. 
It is also proved by Dr. Gould that the number of 
stars of the different magnitudes, which remain 
after the abstraction of the stars of this supposed 
group, agrees more closely than before with the 
computed number on the assumption that the 
changes in brightness depend solely on distance. 
But whether these facts are sufficient to prove our 
power of discriminating between the stars of this 
belt and that general condensation of matter which 
gives rise to the appearance of the Milky Way, is 
a point upon which I can form no very positive 
opinion. I think, however, that the differences 
between the annual parallaxes and apparent bright- 
nesses of some of the stars of this belt show that, if 
it exists as an isolated cluster, it is one of vast 
extent and great complexity. To me, looking 
out from this mere speck of an earth on the 
space which surrounds me, and recognising the 
awful and almost inconceivable distauces that 
separate me from the nearest of the stars, compelled 
to acknowledge, as I must, that every one of these 
twit.kling points is as much an independent source 
of light and heat as our own sun, that every in- 
crease of optical power brings a large proportionate 
number of other stars into view, and in entire 
ignorancs of the position of my point of view 
amongst these stars, I feel my inability to firmly 
grasp the geometrical, much less the physical, con- 
stitution of such a universe. I cannot conceive 
space without limit, or the possible nature of a 
boundary of such space. However much, there- 
fore, my mind may revel for a time and rejoice in 
its almost untettered liberty amid such speculations, 
yet it finds no Mount Ararat upon which to rest 
the sole of its foot, and it soon gladly returns to the 
ark of experiment and observation upon which 
the foundations of our science have been laid, and 
the superstructure, if slowly, yet securely raised. 
Although, therefore, from the constitution of my 
mind and training Iam perhaps unable to do full 
justice to this, the speculative part of Dr. Gould's 
work, I can speak with the greatest confidence of 
the value of the observational results contained in 
te“ Uranometria Argentina.” 

The meeting proceeded to ballot for the election 
of otlicers a council, and the following gentle- 
men were declared to have been elected—as Presi- 
dent, Mr. E. J. Stone, M.A., F.R.S., Radcliffe 
Observer; as Vice-Presidents, Mr. J. C. Adams, 
M.A., LL.D., F.R.S., Lowndean Professor of 
Astronomy, Cambridge: Sir G. B. Airy, K.C.B., 
M.A., LL.D., D. C. L., E.R.S., &c.; Mr. W. H. M. 
Christie, M.A., F.R.S., Astronomer-Roval; Mr. J. 
R. Hind, F.R.S., Superintendent of the Nantical 
Almanac; as Treasurer, Mr. Francis Barrow, 
M.A.; as Secretaries, Mr. J. W. L. Glaisher, 
M.A, F.R.S., Mr. E. B. Knobel; as Foreign 
Secretary, Mr. W. Huggins, LL.D., D. C. L., F. R. S.: 
as Council, Capt. W. de W. Abney, R. E., F. R. S.; 
Mr. James Campbell; Mr. J. Rand Capron: Mr. 
Arthur Cayley, M.A., LL.D., D.C. L., F.R.S., 
Sadlerian Professor of Pure Mathematics, Cam- 
bridge; Mr. A. A. Common; Mr. G. H. Darwin, 
M.A., F.R.S.; Mr. Warren De La Rue, M.A., 
Ph.D., D.C. L., F. R. S.; Mr. A. M. W. Downing, 
M. A.; Mr. Edwin Dunkin, F. R. S.; Mr. George 
Knott, LL. B.; Rev. Charles Pritchard, M. A., 
F. R. S., Savilian Professor of Astronomy, Oxford: 
and Mr. A. Cowper Ranyard, M. A. 


the University. 


SCIENTIFIC NEWS. 


— — 


HE death is announced of Henry J. S. Smith, 
M. A.) F. N. S., F. R. A. S., Savilitn pro- 


fessor of Geometry at Oxford, a chair he had 


held for the last twenty-one years. The deceased 
gentleman was one of the most accomplished of 
mathematicians, and one of the leading men of 
He was alsoa public man, 
taking a part in all questions of interest to the 
commonwealth ; it is in fact believed that his fatal 
illness was brought on by exposure while speak- 
ing at a mecting of agricultural labourers a 
fortnight ago at Oxford. Prof. Smith, who was 
chairman of the Meteorological Committee, was 
in his fifty-sixth year. | 

By arrangement with the authorities of the 
Smithsonian Institution, Harvard College 
Observatory, Cambridge, Mass., will in future be 
the United States centre for the receipt and distri- 
bution of telugrams of astronomical discoveries. 

Dr. Peters, of Lichficld Observatory, Clinton, 
N.Y., has completed his series of celestial charts, 
twenty in number, contuning from 2, 500 to 
3,900 stars on each, or roundly about 60.000. The 
area covered is the belt extending 30 degrees on 
each side of the equater. 

M. Palisa, the director of Pola Observatory, is 
the Austrian representative of the Eclipse ex- 
pedition to the Caroline Islands. M. Janssen 
will be the head of the French expedition, and 
the Academy of Sciences has agreed to detray the 
expenses of a natialist. The members of the 
English Government expedition are Messrs. H. 
A. Lawrenceand C. Ray Woods, who will accom- 
pany the American observers. 

Count Hans Wilezek and Paron Erlanger are 
the presidents of the Vienna Electric Exhibition 
which is to open on August 1. The Society of 
Telegraph Engineers and of Electricians have 
been appointed English agents for the exhibition, 
which isa private speculation under the favour 
of the Austrian Government. 

A new tclephone, invented by a Mr. St. 
George, is stated to have been tried the other 
day between London and one vf the outporis. It 
is cheaper than these in use and superior, inas- 
much as it gets rid of the diiticulty of induction 
—at least, so itis said. Experiments have been 
made through 70 miles of wire, no ‘return”’ 
being needed. 

Amongst the prizes offercd by the Society of 
Arts is the Howard of £100, which is this year 
to be an essay on the utilisation of electricity for 
motive power. Preference will be given to the 
essay which, besides setting forth the theory of 
tho subject, contains records with detailed results 
of actual working or experiment. The Council 
reserve the right to withhold the prize if the cssays 
are deemed unworthy of it, 

Dr. W. H. Stone will deliver the first of three 
lectures on Singing, Speaking, and Stammering 
at the Royal Institution, on Saturday next. On 
February 20th Professor R. S. Ball will give the 
first of four lectures on the Supreme Discoveries 
in Astronomy. 


Dr. A. Milnes Marshall has heen giving a series 
of public lectures on the Darwinian theory, at 
Owens College, where he is professor of zoology. 
His object was to act as an exponent rather than 
un advocate of the theory. and accordingly he took 
Darwin's books for his facts, and explained what 
the great naturalist really taught. He closed hm 
first lecture by referring tothe extremely common- 
place nature of the evidence on which the Dar- 
winian theory is based. 

The Essex Field Clab is about to investigate 
the Deneholes at Hangman’s Wood near Grays— 
those curious excavations being still a puzzle. 


At Wood’s Hole, Mass., the well-known fish- 
ing station of the United States Commissioners, 
an aquarium is to be built to be devoted to 
biological researches. Preparations are also being 
inude for the artificial propagation of cod, 
mackerel, halibut, and other tish at the rate of 
many millions of cach annually. 

The Specdwell Club exhibition of bicycles and 
velocipedes, held at the Bingley Hall, Birming- 
ham, this weck, is the best of its kind; for while 
about 80 firms are represented with 400 machines, 
the arrangements are such that the exhibition isa 
reality and not a mere shop. The machines are 
stacked in the hall, and the spacious galleries 
giving arun of 200 vardsare available for trying 
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the machincs—an important feature in any exhibi- 
bition of velocipedes. : 


The- early history of windmills in France is 
discussed by M. G. Tissandier in a recent num- 
bor of La Nature. Their origin is rather obscure. 
The Latins probably did not know of them. 
Vitruvius makos no mention of them, though he 
speaks of water-mills. In the Norman texts the 
first references to windmills appear towards the 
end of the twelfth century. They were then 
called Turkish mills—from which it has been 
supposed that it was through the Crusades that 
a knowledge of them was brought from the East. 
In a curious manuscript in the Bibliothèque 
Nationale (1395) the Baron d’Anglure describes 
sixteen windmills he had seen at Rhodes, all 
near each other on one road, and several having 
six vanes. The same mills are referred to by 
Seigneur de Caumont, in the fifteenth century. 
The mills of Eupatoria, in the Crimea (of which 
M. Tissandier gives a picture), afford an idea of 
these Eastern mills: ‘‘ all on one road and quite 
near orch other.“ Some are like the French wind- 
mills, but most have eight vanes. They look 
very picturesque from the Black Sea. the 
sixteenth century several windmills were built of 
stone, and one such may still be seen in Morbihan, 
near Auray. There is a stone windmill at 
Chosterton, in this country, dating from 1678. 
The present French wooden windmills are very 
like those of the fifteenth and fourteenth cen- 
turies. Both in France and in Holland, the 
country of windmills, these picturesque construc- 
tions are, being gradually replaced by steam-. 
engines. 

Apropos of the general prevalence of adultera- 
tion, the following little fable has appeared in 
the Ga-ctte Medicale de l Algerie :—Four flies, 
anited by friendship, lived in a certain house. 
Thoy awoke one morning with a good appetite. 
The first applied himself to a dish of milk; but, 
ere long, he died in convulsions, produced by the 
chalk that was in the milk. The second found 
a sausa go, of which he partook heartily: but the 
sausage having been coloured with aniline, the 
little creature was presently poisoned. A like 
fate befell the third fly, who had eaten flour 
containing a quantity of alum. Filled with 
despair at the sight of his comrades, and sick of 
life, the fourth fly betook himself to a fly-paper 
m a plate, resolved to commit suicide. He sucked 
up the liquid greedily, counting on a quick 
release; but, wonderful to relate, instead of 
dying, he found himself uncommonly refreshed 
and vigorous. Even the fily-paper had been 
adulterated ! 


The venous blood of a horse that recently 
died of rabies, at Dinan, was examined by M. 
Barille, with a magnifying power of 1,200 
diameters and an immersion objective. It was 
found to contain an innumerable quantity of 
small organisms (vibrions and bacteria), endowed 
with motion. The corpuscles, especially the 
white ones, were profoundly altered; these 
(white) were much more numerous than usual. 
Further, there were a number of ovoid cor- 
puscles, about two-thirds or three-fifths of the 
size of the blood corpuscles, with one to three 
budding appendices. Hallier has described this 
vegetal ferment of rabid blood, and he calls the 
fungus Lyssophyton. Lastly, the blood contained 
a great deal of hemoglobin. 


Several 5 of explosive medicaments 
have been recently noted by M. Kaeuffer. Pre- 
paring a pomade composed jof chloride of lime, 
flowers of sulphur, and other substances, he 
observed small detonations, and the whole mass 
detlagrated. On another occasion, spirit of tur- 
pentinc having been poured into a bottle in 
which was some sulphuric acid, the bottle burst, 
Trituration of pure hypophosphite of lime or soda 
may alone cause explosion; and pilules of oxide 
of silver may explode. In America a mixture of 
tincture of iodine with ammonia is often pre- 
scribed. This necessarily forms iodide of 
nitrogen. If explosion rarcly occurs, it is 
because the trituration is generally done with 
water. A druggist should refuse a prescription 
for which he has to mix tincture of iodine with 
an ammoniacal liniment. 


An alarum may be arranged (M. Candeze has 
lately shown) in a simple way, with an electric 
bell and an ordinary clock. One of the con- 
ducting wires is connected with any metallic 
picce within the clock, the other to a vertical 
metal rod supported in front of the clock. By 
means of coilzd copper wire, a short horizontal 


rod is supported on the vertical one, so that it 
can be slid up or down to any position. Its end 
next the clock-face is bent at a right angle, and 
it allows of passage of the longer hand, but 
makes contact with the hour hand when it comes 
to the hour at which the rod has been set. The 
bell then rings. If the apparatus be lightly 
made, it does not interfere with the regularity of 
the clock, especially if the person aroused rises 
to remove it. 


It has been observed lately by Herr Traube 
that not only palladium containing hydrogen, 
but palladium without hydrogen, oxidises car- 
bonic oxide in presence of water and oxygen to 
carbonic acid. Hydrogen peroxide is also pro- 
duced. Platinum behaves similarly. Further, 
if platinum in form of plate or wire be shaken 
with hydrogen, air, and water, hydrogen per- 
oxide is produced in abundance. He hopes soon 
to be able to throw some light on this remarkable 
formation of hydrogen peroxide, and the puzzling 
catalytic action of platinum and palladium. 


Experiments recently made by Srs. Bartoli and 
Papasogli prove that oxidation of carbon in the 
cold state generates an electromotive force, while 
the produce of the oxidation are organic pro- 
ducts. In solutions of soda of potash (sp. gr. 
1:10) gas-carbon and charcoal behave as negative 
elements to chemically pure gold or platinum. 
The electromotive force after 24 hours was = 0:06 
to 0:10 Daniell. With saturated solutions of 
carbonate of potash or soda, the electro-motive 
force was 0'1 to 0°17 D. A much greater force 
is had with hypochlorite alkalies. Some days 
after immersion, there was a force of 0°4 to 
nearly 0°56 D. When the positive element 
in the combination indicated was separated 
by a porous partition from the carbon-oxidising 
liquid, a pretty constant electro-motor was 
obtained, capable of working an electric bell for 
months. 


The French Academy of Sciences has lately 
lost M. Sedillot, one of its members in the 
section of medicine and surgery. This gentleman 
was especially distinguished in military surgery, 
and imparted lustre to the School of Medicine 
at Strasburg. His skill was largely brought out 
during the war of 1870. 


The system of clectric lighting with Swan 
lamps, recently adopted on board the French 
ironclad le Rédoublable, deserves notice. There 


are four Gramme machines (of the type of 500 |P 


Carcel burners, so-called), each driven by a 
Brotherhood engine. The steam is supplied 
to each motor by an auxiliary boiler, at a pressure 
of four atmospheres. Each machine feeds a 
circuit containing 51 lamps. The first circuit, 
called the circuit de rade, is meant to work in the 
roadstead ; the second, or circuit de mer, at sea. 
The machine-chamber, lit in the roadstead by 12 
lamps in the first circuit, is lit at sea by 37 lamps 
in the second. The third and fourth circuits are 
called circuits de nuit (night circuits). One of 
these lights part of the ship where light is in- 
dispensable at night; the other chiefly lights 
officers’ cabins, and supplements the lighting by 
the first night circuit. This second night circuit 
affords, as required, lights for the course (/r 
de route), and signal lights; the former being six 
in number, and 6 equivalent to eighteen of the 
ordinary lamps used in lighting the ship; the 
signal lights are ten in number, and equivalent to 
thirty ordinary lamps. With two commutators, 
one set is exchanged for the other in either case. 
The signalling system we cannot here linger to 
describe. 


A remarkable proof has lately been given by 
by M. Janssen of the great purity and dryness of 
the atmoshere on the high desert plateaux of 
Algeria. At Mecheria, a military station there, at 
which he spent a month, devoting his attention 
specially to theatmosphere of Venus, he wasable 
to see the satellites of Jupiter with the naked eye: 
and toapply an 8in. telescope, magnifying 150 
times, to the study of the lunar craters illumi- 
nated merely by carthshine, the moon being four 
days old. Thus favourably placed, and using 
highly dispersive and perfect spectroscopic 
apparatus, he is obliged to confess, that, relying 
on spectrum analysis alone, there must be more 
reserve than has been shown, about aflirming 
the presence of aqueous vapour in the atmo- 
sphere of Venns. <Any optical evidence of it in 
the spectrum is very slignt. 


The death is announced of the celebrated 
physicist and optician, Johann Benedict Listing. 


LETTERS TO THE EDITOR. 


— 

Ve do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briesly as possible.) 

AU communications should be addressed to the EDITOR of 
727 ExoLIsR Mecuanic, 31, Tuvistock-street, Covent-garden, 

st. 


All Cheques and Post-office Orders to be made payable to 
J. Passmore Evwarvs. 

%% Im order to furilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a may 
have some particular wledge and of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.” 
—Montaigne’s Essays. 

— — 


THE NEBULA IN ORION—THE GREAT 
COMET OF 1882—TELBSCOPE AND 
MICROSCOPE—SEPARATING POWER 
OF A TELESCOPE—THE ZODIAC OF 
DENDEEAH — SUN-DIAL — COMETS’ 
TAILS — LINEAR DIAMETER OF 
FOCAL IMAGE IN A TELESCOPE— 
PERIODS AND DISTANCES, &c., OF 
COMETS—PERIOD OF 8 LYRÆ-—THE 
SATELLITES OF MARS. 


(21064.]—Mosr astronomers who have at any time 
occupied themselves with the observation of that 
marvellous object the Great Nebula in Orion, and 
its contained stars, must be familiar with the work 
of the late G. P. Bond, published in 1867, with the 

is fund, in the Annals of the Harvard College 
Observatory. It may well be held to have repre- 
sented the sum of our knowledge of this mystenous 
region at the date of its publication. Since then, 
however, Professor E. S. Holden has produced two 
monographs upon this subject, which must be in- 
dispensable to every student of the object, or 
objects, to which they relate. They have appeared 
as appendices to the Washington Observations. 
The first one I noticed at the time of its appearance 
(in letter 20308) on p. 474 of your last volume ; 
the second now lies before me. Its exact title isa 
“ Monograph ‘of the Central Parts of the Nebula of 
Orion (R. A., öh. 28m. 24·08.; N.P.D. 95’ 29’ 109, 
1860-0), and an admirable example it presents of 
ainstaking research, and careful observation. One 
noteworthy feature in this fine volume is the 
chronological series of representations of the 
nebula, beginning with that of Huyghens in 1656, and 
terminating with an autotype enlargement of the 
wonderful photograph of this region, taken by the 
late lamented Dr. Henry Draper. These observations 
are all discussed seriatim and compared, and are 
supplemented by a valuable series of measurements, 
micrometric and photometric, made at Washington. 
An elaborate chart renders reference to any specified 
portion of the nebula easy. As the result of his 
exhaustive discussion, Professor Holden comes to 
the conclusion that notable changes have occurred 
in various parts of the nebula, principally in their 
brightness, but that its figure is substantially the 
same as it was in 1758 (with a possible exception in 
the case of au alteration in the form of its apex 
about 1770). He further considers that an actual 
hysical connection between the stars of the 
rapeaa has been definitely established. 

It is, doubtless, my own stupidity which prevents 
me from quite seeing off-hand the drift of tho 
new perplexity of C. A. B.” (query 49355, p. 
508); and I have been far too busy lately to enter 
into the details of the elements of the Great Comet 
of last year. If, however, my querist will wait far 
another fortnight, I will try and look the whole 
subject up, and see for myself how far the observed 
positious of the comet corresponded—or failed to 
correspond —with the published elements of its 
orbit. In connectiou with Mr. Penrose's re- 
marks, see paragraph one in the Scientific 
News on p. 495. 

If Mac (query 49371, p. 509) will reflect for 
an instant, he will see that a Huyghenian, or a 
Ramsden eyepiece is nothing in the world but a 
microscope, used to magnify the Lunar (or g 
other) image at the fecal point of a telescope. If 
he means to inquire, did anyone ever use a com- 
pound achromatic microscope as an eyepiece ? then 
the answer is, Certainly not. There would be utterly 
useless loss of light, and other grave incon- 
veniences; added to which, the limit of available 
maguifying power of any telescope, reflecting or 
refracting, may soon be reached or exceeded by 
the simple two-lens ocular. 

„Cepheus“ (query 4437, p. 510) should be able 
just to divide, with a good object-glass, 6th magui- 
tude stars whose components are separated by the 
intervals set against the various apertures in the 
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table on p. 744 of Chambers’s ‘‘ Descriptive Astro- | miles: its 7 distance 507, 976, 000 miles. The] On the game evening, when watching the immer- 
nomy.’’ For example—Against the aperture 4 5in., period of the variable star B Lyre is 12 days sion of III., I fancied that the edge of the planet 
Chambers puts 1:01°. If, then, my querist be the | 21h. 50m. I know nothing of the other two your 


possessor of a telescope of 4}in. in aperture, it 
ought, if it is a good one, to Gride stars at that 
distance apart. Separating power is strictly a 
function of aperture; hence, an object-glass must 
be faulty if it fails to divide s within its 


theoretical limit. 

‘Spica’? ( uey 49439, p. 610) will find the 
Zodiac of Dende figured on p. 102 of Blake’s 
„Astronomical Myths,” translated from Flam- 
marion, and published by Macmillan and Co. 

I must really demur to the statement made b 
“L. L. L.” in letter 21055 (p. 525) that the par- 
ticulars of construction of a sun-dial’’ were only 
„partially given by F. R. A. S., ” inasmuch as the 
pect directions which I furnished in letter 
20800 (p. 316)—a very trivial typographical error 
being corrected—will enable anyone to construct a 
dial capable of indicating time within the limits of 
the division of the scale employed, my own, lying 
before me as I wrote, being divided to inte of 
five minutes, or reading to one-third of the quan- 
tity given by my critic’s table of angles. More- 
over, a dialling-scale enables a dial to be constructed 
from it, for 4%) latitude whatever by the aid of a 
common pair of compasses. Whereas the operose 
method advocated in letter 21055 involves the cal- 
culation of the angles afresh for every change of 
latitude, and the laying them down, when found, 
with a protractor. 


In reply to An Engineer’s Son ” (query 49475, 
p. 533), I would say q that it is -difficult to speak 
with certainty as to the plane in which a comet’s 


tail is curved, as it is always seen in projection ; 
but I know of no evidence tending to prove that 
the curvature is not in the plane of the orbit. With 
regard to the Great Comet of 1882, when it was first 
seen it had a straight tail ; but the earth was then not 
far from the plane of the comet's orbit, and however 
curved the tail might have been, if the curvature 
were in the plane of such orbit, it would be seen 
from a point near that plane as straight. As the 
earth receded from the node of the comet’s orbit, 
the curvature of the tail became more apparent ; 
but the earth has at no time been more than some 
38° above that orbit’s plane. In connection with 
this matter, I would refer my querist to the remarks 
made by Mr. A. Cowper Ranyard at the December 
meeting of the Royal Astronomical Society, as re- 
ported ace on p. 334. (2) As to the law accord- 
ing to which the repulsive force varies, I prefer to 
say that we know literally nothing. 5 I am 
ignorant to what drawing or description of the 
oad by Lieut. Thomson An Engineer's Son” 
refers. 

As J. C. L.” (query 49497, p. 533) asks for an 
example to illustrate the method of obtaining the 
diameter in parts of an inch of the focal image of 
a celestial body in „ I may as well present 
him with the working of the first one I gave in the 
letter 20800 (p. 315) to which he refers. Suppose, 
then, that the Sun's diameter is exactly 32“, what 
will be the linear diameter of its image as formed 
by an object-glass of 40in. focal length? Pre- 
mising, as I said before (loc. cit.), that the chord of 
an arc = 2 sin. } that arc; then chord of 32’ = 
2 sin. } 32’, or 2 sin. 16’. Now sin. 16’ = 7°6678445 ; 
which we must of course multiply by radius to 
convert it into inches. Thus :— 


sin 16’ = 7°6678445 
50 (inches) log. = 1-°6989700 
23271 log. 13668145 


Therefore, if 16“ measure 2327 lin., it is quite 
obvious that 32’ must measure 23271 x 2, or 
4654 2in. 

Mr. Cornish, who pos such a string of questions 
in query 49514 (p. 554), may be informed that the 
penod of Halley’s comet is, roughly, 76 years; but 
that until the necessarily most operose and laborious 
calculations are made it is not known yet whether 
it will return in 1911 or 1912. Further, that con- 
sidering that Méchain discovered a series of-comets 
(1781, June 28th; Oct. 9th, of the same year ; 
March lìth, 1785; Jan. 17th, 1786; April 10th, 
1787; Jan. 9th, 1790, and so on), ‘‘ Méchain’s 
comet is, just to say, a vague form of expression. 
The calculated period of d’Arrest’s comet is 6°39 
years, but it has not been seen since its return to 

rihelion in 1857. The period of Faye’s comet is 

413 years. It was last observed here in the 
autumn (Sept., Oct., and Nov.) of 1880. Win- 
necke’s comet has a period of 5°55 years. It 
its last ‘date of perihelion in 
Sept. 1882. De Vico’s comet has seemingly gone 
into space. It has never been seen since 1844. 
Brorsen’s comet has a period of 5°561 years. Its 
last return to perihelion was on March 30, 1879. 
The period of Encke’s comet is 3:3035 years. I fancy 
that it was not observed at its last return to peri- 
helion in November 1881, as I can find no record of 
such observation. D'Arrest’s comet, when in peri- 
helion, is 108,060,400 miles from the Sun, and in 
aphelion is 528, 295,000 miles from him. The peri- 
helion distance of Winnecke’s comet is 72,040,240 


was not seen at 


y | small star was discovered at 


correspondent mentions. The satellites of Mars are 


called Deimos and Phobos. 
A Fellow of the Royal Astronomical Society. 


0 AUBIGZ. 


[21065.]—O © has only one determination of 
the itude of the small close companion of 
0 Aurige (O 2 545)—viz., 7°38 (that is about 74 
mag) at the beginning of April, 1870, when the 
ulkova, having been 
overlooked previously to that date both at Pulkova 
and Dorpat. This determination is certainly much 
too small, as Mr. Webb observes (letter 21031, p. 
521). Burnham rated it as 10-5m. X with the Dear- 
born refractor in 1878, adding that ‘‘the close pair 
is a beautiful object with even a bin. aperture, and 
the same observer remarks elsewhere, as a Gin. 
aperture shows the small star perfectly, it is a little 
strange that it should have been so long over- 
looked.” It has been measured by De also, but as 
I am writing this away from all references except 
some MS. notes on this star, I am unable at the 
moment to refer to his observations, but he pro- 
bably assumed O's determination. I examined 
O with my Ghin. Calver, power 164, on March 10th, 
1875, but failed to detect O x's companion, of the 
existence of which I was not at the time aware. 
ki’s comes at 293-3° 45˙5 (1879) I rated at 12m. 
in Hy’s scale (OX gives 11:0 and De 10:0, both in 
T's scale), and I found two other comites , one, a 
very faint object, at about 50 + in thec on 
of 170? +, and a second, somewhat brighter at 
about the same distance in the direction of 340° +. 
id’s second comes at 349°6° 127:1” (1880) was about 
9} mag., and there wasa cee rane: at 270° + 
and 150 +. I was rather astonished lately by seeing 
the close pair of © Aurigæ given as a test for 
a din. telescope in a weekly contemporary, with 
an elaborate wing, showing its appearance as 
seen in such an instrument; 5 Aurige was also, if 
I remember rightly, asserted to have been seen with 
a telescope of the same aperture. Dawes’s formula 
for separating power is certainly stated by him to 
apply to 6-mag. stars; but he makes the rather ex- 
traordinary statement a little further on that the 
separability of all 1 is nearly the same, 

vided the state of the air is such as to bear well 


H. 8. 


he increase of power.” 
February 10th. 


THE APPEARANCE OF STAR-DISCS IN 
TELESCOPES. 


[21066.]—Anyowe desirous of seeing exactly what 
a star-disc isin a perfect telescope can easily manage 
it with the following simple contrivance :—Get two 
thin pieces of metal and make a small round hole in 
each, say, the u of an inch. Hold one of these to 
the flame of the gas or lamp, and look through the 
other at it. A star-disc with diffraction rings at 
once becomes visible, as perfect as in the telescope 
on the steadiest night. is little device will show 
anyone exactly what they ought to see. 

: E. Holmes. 


THE GREAT COMET. 


[21067.]J—Ix my short note about the comet, 
(21035) I omitted to mention an interesting appear- 
ance, which I had noted as early as January 5th, 
and saw in on February 5th, viz:—that the 
streak of nebulous light constituting the nucleus 
was com of a number of luminous points in a 
straight line. This was very apparent in the clear 
sky of the latter evening, when at about 6h. the 
comet was transitinga 10}mag. star, which was so 
exactly in the place of the principal nucleus, that I 
thought fora moment the comet had developed a 
stellar head. At 10h. the star was left far behind. 

I see that this division of the heads is confirmed 
by Mr. Common with his large reflector. I am 
somewhat surprised that I have noted independ- 
ently this phenomenon with my 10in. aperture and 
110, which should have required a high power with 
the 3ft. reflector of Mr. Common. l 

Champiou Hill, S.E. Herbert Ingall. 


JUPITER. 


(21068.]—As no sketch of Jupiter has this year 
appeared in your valuable journal, I venture to 
send you one. 

The great double south belt is bent sharply to the 
north just opposite to what I take to be the ghost 
of the red spot. 

Just north of this belt is a light strip which at 
its following end seems to expand into three largu 
white spots. On the equator, just north of the 
preceding spot is a very bright white spot, followed, 
and partiy surrounded by a dark shade. f 

Time, 7.30 p. m., on February oth, 1883. Defini- 
tion moderate , 

As Mr. Denning has not favoured us lately with 
his list of transits, I cannot say whether either of 
these is the great equatorial spot. 


near the satellite was considerably flattened. The 

satellite was not half its breadth on the disc at 11 
.m., or two minutes after booked time. Canany- 
ody corroborate this ? David Smart. 


THREE-SCALE MICROMETER FOR 
ALTAZIMUTH TELESCOPES. 


21069. —Turs is a new micrometer, which was 
designed especially for lunar work, but which 
admits of being used for other p also. Its 
chief recommendations are that it is very cheap; 
admits of sufficient accuracy; and requires neither 
equatorial mounting, nor clock of any kind. 

It consists of three equal and parallel scales of 
equal parts, placed in the focus of the eyepiece, 
the one I have used being a photograph on glass, 
the circle being jin. diameter. The division of the 
scales should be numbered in such a way that the 
observer may easily and quickly read off the place 
at which an object transits the scale as it is carried 
along by the earth’s rotation. 

To use it to measure the distance between two 
objects: bring the object into the field of the tele- 
scope, then turn round the eyepiece until the two 
objects cross one of the scales at the same time— 
i.e., the scales must be placed parallel to the line 
joining the objects. Then move the telescope a 

ittle until they are just out of the field onthe 
„following side, and let it stand still. The 
motion of the earth will now bring the objects into 
the field as they pass the scale C. Note where on 
the scale the object No. 1 passed it. Next note 
where object No. 2 passes scale B; and then again 
where No. 1 crosses scale A. Now, add half the 
difference of the first and third reading to the lesser 
of the two, and the difference between the resulting 
sum and the second reading will be the distance 
between the objects. 

If one object be due north of the other, the 
distance will be found at once by making one run 
along the line D, and reading where the other 
crosses A, B, or C. 

If one is due east of the other, another auxiliary 
point or object must be chosen north or south of 
the two. ing this auxiliary object C (Fig. 2), 


z c 
X 
A Dp BA D E 


and the objects whose distance is to be measured A 
and B, first measure A C, C D, and C B; then A D 
= square root of (A C? + C D*), and D B = square 
root of (DC? + C B?), which may be easily found 
either ee or by common arithmetic. 

If AB makes only a small angle with the 
parallel of declination in which they appear to move, 
use Fig. 3, m ing, as before, to get AF; then 
measure BF, and A B is the square root of (A F* 
+ BF). 

If the means are at hand of counting seconds 
accurately, of course, the distance of the objects 
apart in R.A. can be easily found by time; but, 
by the method described above, a little care anda 
littlecommon arithmetic will make the observer, 
with this micrometer, independent of clocks and 
equatorial mountings. W. J. B. R. 
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THE TELESCOPE, &c. 


{21070.]—IN reply to A. S. L.“ (letter 21009), 
the aberration of a mirror must be reckoned from 
the standard parabola. 
move inwards to the sphere, positive error arises, 
and increases as we pass from it to the ellipse. 
With regard to the small convex mirror, it is 
affected by negative error in passing from the 
hyperbola to the sphere. Now this negative 
spherical aberration may be less than, equal to, or 
in excess of the opposite error of the large speculum, 
according to the ratio of their foci. In a previous 
letter I have shown that fur two purely spherical 
surfaces this ratio must not exceed £5. But it will 
be obvious that if the convexity of the smaller 
mirror is increased, and its focus dete shortened, 
it will have a greater negative error, and will need 
an approximate ellipse tor the curve of the large 
speculum. Hence, if the small mirror be about 
one-sixth or one-seventh of the focal length of the 
large one, I believe a large ellipse and a small 
sphere will not be far out in balance of aberrations. 
Perhaps Mr. Calver, in his next letter, will kindly 
tell us whether this is so in practice. 


I cannot see what useful purpose if can be to 


anyone to guess at the identity of a correspondent 


merely from the opinions he may express in 
a letter to these columus. Such a guess 
must in ninety-nine cases out of a hundred 
be entirely erroneous. I have the honour 
to be one of the very, very few who know 
who it is that has adopted the excognito of Pris- 
matique ” ; and can assure Mr. Hanneford that he 


might just as well hazard a shot at the identity of 


our able and valued F. R. A. S., as at that of 
„Prismatique.“ He would be about as likely to be 
right in the ono case as in the other. 

With regard to the battle of the glasses, 1 am 
glad to see the editorial note appended to Mr. Cal- 
ver's letter. Euch instrument will hold its place, 
no matter what rival makers may say. But apart 
from this matter, I may perhaps be allowed space 
for a few cominents on letter 20937. Here I find 
Mr. Henry Wray entering your columns in so 
startling a manner, that, like Nicodemus, I cannot 
retrain from asking, t Ilow can these things ber”? 
Let me quote a tew of his words—* In most cases 
those who make retlectors do so because they cannot 
make refractors, and that those who use retlectors do 
so because they are crap. We cun ouly conclude 
from this—first, that it is a much easier task to 
make a good reflector than a good refractor; and 
secoudly, that the reflector is only a makeshift 
which would be most unmercifully smashed, if its 
unfortunate owner could only afford to purchase a big 
refractor. On this second point I must say nothing: 
I shall then avoid trespassing on forbidden ground. 
But with reference to the constructive difficulty, I 
hold a different opinion to Mr. Wray. Suppose 
Mr. Calver, instead of writing a calm, thoughtful, 
‘and instructive letter, had retorted, ‘ Those who 
make refructors do so because they cannot make re- 
flectors.“ Might he not have said so, and sup- 
ported his assertion by quite as many facts as could 
be brought forth by u maker of refractors? How 
many of the old opticians could produce with 
certainty a perfect parabolar I think Short is 
generally credited with being the most skilful in 
this respect, and he set so high a value on this 
knowledge that it is suid he divulged the secret to 
no one. My impression is that it is only in very 
recent times, that the improvements and simplifica- 
tions in methods of working optical surfaces have 
rendered the production of retlectors a commercial 
success. How many specula did Herschel, Lassell, 
Draper, and others find it necessary to work, before 
they got a satisfactory result? I have the pleasure 
of having made the literal acquaintance of several 
who can make good specula; and from each and all 
I learn that the production of a first-class reflectin 
surface is a work demanding much care, thoughtfu 
perseverance, and acquired skill, in knowing what 
to do, and how todoit. I do not under-rate the 
task of producing a first-class o.g. There are more 
surfaces to figure, though they are less in area ; but 
I fail to see that any greater skill is needed to 
produce a refractor than a reflector. 

I now come to the concluding paragraph in Mr. 
H.Wray’s letter. Relative to the production of crown 
and flint discs of large diameter, of uniform 
density throughout.” he savs, this is one of the 
things yet to be done.“ This sentence, coming 
from an eminent maker of refractors, is, to me, 
incomprehensible. I take up Chance’s “ Tariff,” 
from which I learn that T. Cooke and Sons have 


worked a pair of their 25in. discs: and that Alvan 
Clark and Sons have worked two pairs 202 in. 
diameter. Next, from the “Tarif” of M. Feil, I 


learn that he has made a pair of 2Sin. for the 
Vienna Observatory (worked by Howard Grubb), a 
air of 29in. for the Paris Observatory (worked by 
M. Martin), a pair of 3l'iu. for the Pulkova 
Observatory (worked by Alvan Clark), a pair of 
20in. for the Nice Observatory (worked by MM. 
Henry), besides several pairs slightly smaller, 
including Le d Camphell’s objective, 20in. in dia- 
meter, made by Adam Hilger; and that, in 1881, 
be has the dises for an ‘ Objectif, 0" 96 [about 


If from that curve we 


38in.], en fabrication, et destiné a l'Observatoire 
de Californie.” Now, are all these big discs want- 
ing in homogeneity’ If so, why are they made? 
I have always been led to think that a disc, not 
uniform in density, was useless for optical purposes. 

I am sure very many besides myself will be glad 


to see Mr. Wray’s name among the list of corre- 
spondents to these pages. 


other desire than that of eliciting information. 
Feb. dth. Orderic Vital. 


SIZE OF FLAT IN NEWTONIAN 
TELESCOPES. 


{21071.]—I am sorry to trespass further on your 


space, but I am anxious to sum up the results of 
this capital discussion. The peculiar advantages 


of the ENOLISII MECHANIC are shown in letters of 


this nature, by which more real information on the 


matter in hand is obtained than from any amount 


of ‘‘reading up” on the subject. 


I take my own instrument as the illustration— 


12}in. mirror, 9ft. 3in. focus, flat at I?in. from the 
focus. The cone of rays from the moon reflected 
from the mirror measures at the flat 2,’,in. dia., 
aud the stellar cone ]3in. 

The 2iin. flat will consequently take in all the 
rays, With a proper margin to spare, of the cone 
from the moon, or from any image whose field is 


32’ angular dia. The IZin. flat will take in all star 


images, and up to a field, actually, 19'—practically, 
or with the best results, 12“ to 16“. Beyond this, 
when observing the moon, the flat acts as a stop, 
gradually decreasing in size till, on the extreme 
edge of the moon, the outside of the cone, the 
stop is equivalent to 9in. 

There is, however, more light than with a din. 
stop, as it is only reduced to this at the circumfer- 
ence, and all the details of the moon’s surface are 
observed with all the advantage of the small flat, 
more light aud better definition. 

We have, therefore, the result that the 1¥in. 
gives more light on smallimages, when it is wanted, 
and less on large bright ones, when it is not of so 
much consequence. The 2 in., on the contrary, 
gives more light when it is wot wanted, aud less 
when it is. 

The only objects on which, generalin, the larger 
flat is required are for comets and large fields, 
where you wish for the whole effect at once. The 
field of view is not affected by the rize of the flat. 

Will Mr. Vallance look at the moon when full, 
or nearly so, with his l5in. mirror and 14in. disc, 
with liin. flat, and tell us exactly what he sees? 

Fordingbridge. T. Westlake. 


[21072.]J—Ix answer to Mr. Calver (21010) I 
really do not recollect any challenge of Mr. Bell’s. 
There is a question in his letter (21007) of how I 
oe my theory that the longer the focus, the 

rger the flat, and I think if he will refer to my 
former letter (20900) in Jun. 5, I say, if this were 
correct, that is, if it were necessary to have a flat 
large enough to reflect the image of sun or moon, 
then for a mirror of very long focus and small aper- 
ture, the flat would be required as large as the 
mirror. I think no one will deny this; and I 
think this proves the principle to be wrong. 

Now for the question of A. S. L.“ (21039). By 
what MOT I state that the stops in the 
refractor are placed without any refercuce to the 
size of the focal image? 

J have refractiug telescopes made by Tulley. 
Adams, Troughton, Murrell, and others; and in all 
of them, when they are focussed on a distant object, 
if the cyber is removed and the eye put in its 
place, all light is cut off by stops except that from 
the object-glass alone; and if I saw more than 
that which would show me any portion of the tube 
inside the object-glass, I should consider it impro- 
perly stopped. This must be the case if more than 
the {ight of the object-glass for parallel rays is 
admitted, and therefore I conclude that no allow- 
ance is made for size of image of sun or moon. 

I feel somewhat consoled for my condemnation 
by Mr. Calver when I find he is equally positive as 
to the errors of refractor makers of old; and I 
would ask him whose telescopes he has seen that 
show more of the object-glass than those I have? 
I should like very much to learn the opinion of an 
optician, such as Lancaster or Wray, as I believe 
only amateurs have given their opinions as to size 


of flats, &c., as yet. 
Philip Vallance. 


REFRACTORS, ‘REFLECTORS, AND 
ASTRONOMICAL WORE. 


(21073.]—AtrnoveH in the heading to my letter 
I speak of refractors and reflectors,” I have no 
desire to rush into this rather acrimonious, and 
apparently useless. controversy. But I do desire 
to point out that it appears to mo that in the dis- 
cussion of this question 7% little has been said of 
the adaptability of the two kinds of instruments 
for different kinds of work. For my own part, I 
have little personal experience in the matter, and 
raise the question from an abstract point of view. 


If my comments on his 
first letter seem unfavourable, they are so from no 


I think that too much ig made of splitting close 
double stars. To mauy, it would seem, the whole 

leusure nud profit of astronomical work consists 
in the dividing of doubles. Now, merely to divide 
a close double, or see a faint comes, What good is to 
be gained from either achievement? It does not 
add much to the general stock of knowledge, to 
have it recorded thut Mr. A.— whose eyesight is 
keen—has split a star which Mr. B. Whose eye- 
sight, perhaps, is uot so good—could uot see 
double, though his telescope was jin. larger thau 
that employed by Mr. A. What I want to pont 
out is this: that there are wavy branches of astro- 
nomical work, aud that coutributors to this elis- 
cussion would do well were they to say a little 
more about the comparative performance of refrac- 
tors and reflectors in matters otber than the pick- 
ing up of faint comifes. There are breuches of 
astronomical work, I say, as interesting, and far 
more instructive, than that double-star note which 
seems to bewitch all its votarics. 

First, as to Fariuble Stars.—Many of the more 
important variables require for their study no 
telescope, only a good opera-glass, field-glass, or 
eye. For my own part, I know that my observa- 
tions have becn made mainly by the aid of a little 
field-gluss, which cost 28. 0d. Properly used, this 
instrument is, forthe brighter sturs, as good as my 
opera-glass. I hope Prof. Pickering’s appeal for 
more assistance in this field will meet with a 
hearty response in this country. Mr. Espin, in his 
paper in “Ours” for April 2Sth last, says that, 
‘the amount of valuable contributions to astro- 
nomy in the country is steadily on the decrease."’ 
He ought to kuow. If it be so, it is a melancholy 
thing that the country which has given to the world 
more great amateur astronomers than any other— 
the country of Dawes, Lassell, Birt, aud Webb, 
to name no more—should abaudon the post of 
leader. 

Second, the Colours of Jure. Here is a most 
important, but almost completely neglected, field of 
study. The causes of the variations inthe assigned 
colours of individual stars, wlich are so often 
noticed, deserves—indeed, demunuds—careful and 
complete investigation. How much is due to per- 
sonal differences in the evesigbt and training at 
the different observers? How much is due to 
actual variations in the star? These are the ques- 
tions. Who is attempting to solve them? I think 
that much of the variation in the colour assigned 
arises from the circumstance that every observer 
refers the colours to a staudard of his own. Ifa 
number of stars were examined by observers whose 
eyes were free from fault, aud a standard list of 
variously-tinted stars drawn up, each observer 
would have a guide to the character of his own 
eye, aud might be enabled to ascertain how, and in 
what degree, any peculiarity of vision he might 
possess atfected his observations. As affording a. 
means of trucking sources of error, such a list might 
be invaluable. 

Third, Sclenoqraphy. Here is another neglected 
branch. Plenty of workers there are; but there 
should, and might, be many more. The pages of 
the Astronomical Register show what there is to do. 
Much of it, no doubt, requires · au instrument of a 
high class. But so many fine telescopes are there 
in England, that this circumstance ought to create 
no difticulty. By the way, Mr. Muschamp Perry 
has a magnificent instrument, and frequently 
laments in ‘‘our’’ columns the uusuitableness of 
our weather for the finest work. (Az passant, if 
English ekies «rc as bad as they are represented to 
be, how has it come about that so much of the frst 
astronomical work has been done in England:) 
Does Mr. Perry never turn his instrument upon the 
moon or the planets ; or does he—to omit the nega- 
tive from a sentence of Mr. Webb's—think ** the 
sole, the chief, attraction of the sidereal heavens 
dars lie in the juxtaposition of two stars, l 
merely accidental, and frequently beyond the: 
of any but the most powerful instrument.”’ 

Fourth, the J'luncts.—Here, also, is plenty ot 
room for work. 

Fifth. There are in the heavens many clusters 
and aggregations of stars, which, even to a casual 
inspection, have an appearance strangely suggestive 
of mutual connection. The discovery, exumina- 
tion, and treatment of these groupings might give 
us the key to more than one mysterious problem. 
All who know Mr. Proctor’s magnificent researches 
into the distribution of stars and ncbulæ in space, 
must know how important that great astronomer 
has deemed similar aggregations. It would be well 
to inquire, in how far ewamunity of cotour obtains 
among the members of those whirls and streams. I 
have a fancy that it does so to a great extent. 

Sixthly (and I will made it lastly), there is the 
Search for Telescopic Comets, Mr. Denning appealed 
for assistance in this matter last April: but I have 
seen no more about it. The possible reward ot 
such investigation ought to dispel any tedium 
which may surround it. 

It will be seen that what I urge upon possessors 
of telescopes is, thut they should take up work 
involving questions relating to the physical consti- 
tution of the heavenly bodies. It is of nonse our 
doing imperfectly what others fur better equipped 
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khave done, or are doing, better. The detection of 
a million double stars would bring us no new know- 
ledge. The discovery, even, of a hundred thousand 
binaries, would only show us that they were more 
numerous than we had imagined. It is possible, 
that were so many doubles and binaries known, 
their distribution might involve an important 
generalisation ; but it is not, I apprehend, to this 
cud that our numerous double-star hunters and 
splitters are directing their labours. 

But an important consideration is this: that 
double stars are permanent objects, whilst the ap- 
pearances upon which our chances of gathering in- 
formation concerning the physical structure of the 
heavenly bodies depend are phenomenal. Had 
there been more workers in the field of seleno- 
graphy, that entire failure to observe that portion 
of the moon in which Hyginus is situated, which 
happened during the year prior to the detection of 
N., could hardly have taken place. And- how 
valuable would even oue good observation made in 
the interval be. In this department of astronomy 
hes the best chance of and the greatest promise for 
future work. Not until we have a record, perfect 
as human perseverance can produce, of the moon’s 
suriace, can we attain certainty in investigations 
concerning a lunar atmosphere and lunar 
changes. Not until we have attained full informa- 
tion us to every peculiarity in the changes of light in 
erery Variable ; full information as to their colour 
and changes of colour; as to their periods, and the 
varying irregularities Which mark them ; as to their 
Spectra, and changes in their spectra, can we hope 
to penetrate the secrets of the most mysterious 
bodies in the universe. 

To come back to where I started, What have ex- 
perienced observers to say concerning the relative 
merits of refractors and retlectors in such work as 
the above ? 

S. Maitland Baird Gemmill. 

Glasgow, Feb. 5. 


TO MR. VALLANCE. 


(21074.]—May I conclude from his letter that he 
uow sees and acknowledges his mistake about the 
uecessity for providing the tlut lurge enough for 
moon's image? I thought the clear way it was 
shown by F. R. A. S., A. S. L., Mr. West- 
lake, Mr. Bell, and myself, 9% % t to convince him. 

I have said nothing about Js Nat, and, for all I 
know, it may be too large. I have only been con- 
cerned in showing Mr. V. that I was not wrong, as 
he said, in supplying them larger than was required 
for stars. Perhaps he is quite right when he says 
I shall not tind à 12}in. by an old maker witha 
22 in. flat. 

I should hardly think Herschel made the mistake 
of putting a lin. to a 10in. mirror of 10ft. focus. 
It might have been the act of some “ lesser light.“ 
It is about half the size proper. ‘The Gdin, he speaks 
of should have liin. instead of fin. Mr. Vallance 
says it does not matter about cutting off the aper- 
ture, and thereby the light, because there is too 
much light with large mirrors when observing the 
moon. This is also au erroneous argument, and 
ignores the vastly superior desiming power of large 
aperture over small. Apart from light, is it not far 
wiser, if there is too much light, to reduce it b 
7 means, with a moon shade, or, better still, 
with a graduated sliding wedge of neutral tint? 
There are other objects requiring the large tiat, and 
for which we can’t have too much light, such as 
clusters, nebulw, &c.: aperture and light for these 
objects, and also for photography, is the grand thing, 
and it is the height of inconsistency to waste it by 
using a flat only large enough for stars. 

r. Vallance asks me to reply to several ques- 
tions—it is not an easy thing to follow his reason- 
ing. Heeays as his tube is only the size of his 
mirror, can any but parallel rays get to the mirror 
When directed to the moon” ? Kc. 1 answer, None, 
nor would there be if he had % tube at all. Ac- 
cording to his vicws, refractors should have a long 
tube in front of the o.g., so as to exclude, as in his 
reflector, all but parallel rays from getting to the 
Object lens. 

e seems to think that a telescope acts like a 
camera lens, and if it were not ror the tube the 
mirror would take in rays from a great augle, and 
from objects to which we du not point it, and he 
thinks (in fuct, says so) that if it were not for his 
tube his mirror would take in cunverging rays trom 
the moon. Is Mr. V. serious? 

He concludes, *‘ And until I am shown [the diffi- 
culty is for him to see when he ix shown] how con- 
verging rays from sun or moon or any object can 
get to my mirror, I shall be content with a itat that 
will reflect all the parallel rays into the eyepiece.” 
This looks as if, after all, he is of the same opinion. 
As long as the moon to us remains of the same angle, 
or at the same distance, none but parallel rays can 
possibly ** get to his mirror,” and he may remove his 
tube aud his results will be all the same. 

Mr. Vallance isa very old correspondent, and has 
sent us many clever and useful cantaibutions on 
telescope matters, and I hope he will continue to do 
so; but, with much respect and deference to him, I 
must say that somehow his mind is in a state of 


confusion and misunderstanding over this mafter 
of the proper size of fiat. G. Calver. 


WHAT SHALL WE EAT AND DRINK? 


[21075.]J IN a few years I shall enter my seventy- 
first year, and as Dr. Allinson has determined to 
attain that age, his words being, I am going to 
live till I am seventy,’’ I shall be happy to offer a 
few hints which, being the result of experience, may 
help him on his road to that desirable (2) end. 

In the first place, I have not been a vegetarian. 
I once tried the system for three months to see if I 
could save expense ; but at the end of that time I 
felt like unto Job’s comforter, Elihu, the son of 
Barachel the Buzite, of the kindred of Ram, when 
he said“ Behold, my belly is as wine which hath 
no vent ; it is ready to burst like new bottles,” and 
I returned to my ordinary food with thankfulness. 
Secondly, for more than half a century I have 
smoked tobacco; the greatest enjoyment of my 
life has been my pipe and my books. I have not 
taken much nor regular exercise, nor have I hada 
bath every morning. Neither have I abstained 
from beer, wine, spirits, &c., but simply partaken, 
always in moderation, of the bounties of nature 
added to by the ingenuity of man. I had nearly 
forgotten an important item—I have always 
abhorred and avoided physic. Some dry toast and 
weak tea tor a day or two has been my remedy for 
indigestion. So it will be seen that I have managed 
to attain my present age in spite of medical 
theories, and, though a smoker and not a water 
drinker, I, like the little jackdaw of Rheims, have 
been never the worse for my predilections, I 
am indebted to Dr. Edmunds for reviving a 
pleasant recollection. Hot water is always sug- 
3 to me of Gil Blas” and Dr. Saugrado. 

can always grin when I think of their practice. 

Ido not think that the general stock of good 
sense has received any addition from the medico- 
theorctical effusions that have appeared lately, of 
which it may be said that ‘‘ what is good is not 
new, and what is new is not good.” However, the 
old man has had his suy, and one result of his 
experience is, that it is best both spiritually and 
bodily to take no thought for what ye shall eat 
or what ye shall drink,“ but that with ‘‘ modera- 
tion ” (in every sense) no normally healthy person 
need restrain his faucy or appetite in food. 3 0 

F. F. O. 


21076.]J—“ Hovsrxrrrer’s"’ letter, which has 
been on your book for more than a month, re- 
mains without a reply from Dr. Allinson, although 
the essential points of it have been emphasised by 
subsequent writers. Dr. A. asserts and re-asserts 
the proposition, that, tea combines with the meat 
you eat, and the product is leather, and he says, Look 
into a tan-pit, aud there you have my authority. 
In my earlier days I had a good deal to do with 
leather, and unfortunately duriug the last five 
years have been under the constant supervisiom of 
my doctor, and have consulted and corresponded 
with not a few eminent men both here, in the 
provinces, and in Pans. My experience, so far as 
it goes, tends to this: that there is nothing so dan- 
gerous as a doctor firmly tethered to a theory, 
however ‘‘eminent’’ he may be. He will confi- 
dently advise, as a certain cure, an operation which 
has never yet been tried, and has since failed, or 
change your whole mode of living, under any cir- 
cumstances. His reasoning is at leust as good as 
Holloway’s pills, Eno's fruit salt, or Cockle's pills, 
the pedestal on which Colonel Burnaby stands. 

But let us look into the tan-pit—aud then into 
19 05 stomachs. I have always understood that oak- 

ark was tlie agent strongest in tannin known to 
commence, and that it wus put into the tan-pit with 
raw hides; but thut, such was the weak afhnity of 
the tannin for the gelatine, that it required some 
three months to produce good leather. Now as to 
the stomach. Iam told Ty the purveyor where I 
used to dine, that a saddle of mutton will provide 
ten dinners, and give to each person ten ounces of 
solid meat, and I am also told that there are about 
ten grains of tannin in two pounds of tea. Sup- 
posing the two pounds of tea to be brewed, and 
given to the ten persons to drink, while eating their 
saddle of mutton, it would give an immense Te 
tity of tea, aud one gruin of tannin to each. I 
defy them to swallow the quantity of tea in the 
time if they tried. 

Dr. Allinson’s assertion, therefore, amounts to 
this: that a grain or two of tannin combines at once 
with ten ounces of roast (not raw) meat, although 
it has been masticated in saliva, and afterwards 
submitted to the gastric juice, and turns it, there 
aud then, into leather—into the self-same product 
which it takes, I believe 10 grains of tannin three 
months to effect when applied to 10 ouuces of raw 
hide in the tan-pit. To my surprise he re-usserts this, 
(Feb. 2, p. 50, 3rd col.) and now condescends to 
quote Kirke’s “ Physiology as his authority. 

ut the quotation from Kirke jee exactly the 
contrary of his assertion, and a second year’s 
student, at whom he sneers, could have told hin 


this, I think. Kirke says it requires tannic acid, | something very much out of the common. 
that is to say, tannin in unc of its most concentrated smoke freely. 


forms, and exhibited in great excess of the gelatine, 
in order to detect the smallest quantity of gelatine 
in water. Dr. Allinson’s assertion is that the 
smallest quantity of tannin, in a highly diluted 
state, will at ouce resolve ten ounces of meat into 
tanno-gelatine, and that too in the presence of 
other agents of a most powerful character. 


There has been a good deal of inquiry about 
sciatica in the E. M.“ of late. My experience of the 
last three months may possibly interest many, and 
I hope benefit some of your readers. An accident, 
some five years ago, laid me at the mercy of results 
so serious, that my pulse had to be reduced to 55 
per minute, and an essential part of the treatment 
was, of course, a low dict; still I was always 
allowed three ounces of meat per day. I drank 
very little, and that, pene milk and water ; 
often going for a whole day or more, without any 
liquid whatever. I had not much difficulty in 
bearing this treatment, having always en 
temperate, in the old-fashioned sense of the word. 
I was in bed thirteen successive mouths, and have 
kept a strict watch on my diet all these five years, 
in fact lived rather too low for my family to be 

leased with. Not by any meaus a vegetarian, I 
ave always allowed part of my vegetables to 
ss through the alembic of a ep or an ox. 
n November last I was attacked by sciatica, 
lumbago, and general neuralgia of the left side 
from the shoulder down to the sole of the foot, of 
an excruciatingly painful character. Two months’ 
treatment with drugs, blisters, plasters, &c. only 
seemed to increase the misery. At last on one 
culminating occasion, after losing 36 hours’ sleep, 
having had to rest sometimes standing upon one leg, 
and doubled up, with my elbows on the table, afraid 
to move, almost exhausted, I was persuaded to eat 
a chop at breakfast. In half au hour afterwards 
the pain had materially abated and could be easily 
borne; at dinner the same day I took more meat 
and a glass of port wine, and at supper again more 
meat with a little brandy-and-water, and J slept in 
my bed after that from 1l p.m. to8 a.m. with one 
short break, waking up next morning tolerably free 
from pain. This happened on the 5th of January, 
and I have 8 05 ever since, in principle, the 
same regimen, but gradually modifying it, and 
during the past week I have been able to travel 
three times to town. All this time, my old malady, 
which is only arrested, and caunot be cured, has to 
be watched. 

I am as great an advocate of temperance as Drs. 
Edmunds and Allinson, but do not think ary one 
can ask me to place such cogent experiences and 
facts aside in favour of their theories and 
assertions. My present diet is meat twice a day, 
tea twice; I have dropped the wine at dinner, and 
drink soda-water and milk, but still take one ounce 
5 of brandy in soda- water at supper. If 

hu ve meat at breakfast, I do not take it to supper 
also. I am taking no medicine. I havo always 
had great faith in the power of dict—but not in 
the vegetarian and the devil in solution” form 
of it. 

Dr. Edmunds, some short time ago, recom- 
mended a “salutaris water“ drink, flavoured with 
lemon, for the use of glass-workers. Did he ever 
see them at work on a hard pot-setting, in a large 
glass-bottle manufactory ? 1 8 


(21077.]—Dr. Aturnson says “tea is worse than 
cofice, because it contains thein, a stronger alka- 
loid than caffein.” Schorlemmer (whose authority 
few chemists would dispute) says, in his Chemis- 
try of the Carbon Compounds,” ‘‘ Caffein, thein, 
or methyl-theobromin, C,H,,N,O, occurs in the 
coffec-berries (1 per cent.) and the leaves of the 
coffee-tree (in tea 2 to 5 per cent., &c.). It is pre- 
pared from raw cofce-herries or from tea by a pro- 
cess similar to that by which theobromin is obtamed 
from cacao nuts.” E. C. T.” and Anglo Dane“ 
will see from thisquotation that Dr. Allinson is mise 
taken, and that caffein and thein are identical in 
composition. Otter. 


(21078.]—Iw letter 21018, Dr. Allinson states (as 
a test experiment, I suppose) that if a man takes 
four or five meals per day, including Poy of 
animal food, a moderate allowance of alcoholic 
drinks, no exercise, aud smokes freely, he will be 
ill in about tive days. l 

Well, facts are stubborn things. How does he 
account for my being perfectly healthy and my brain 
not at all “clogged” after living for the past ten 
years in the following manner:—lam a watch- 
maker, going to my work at 8.30 a.m., and leaving 
it at 7 p.m. I take four meals per day, meat for 
breakfast, meat for dinner, bread-and-butter for 
tea, and bread-and-cherse for supper, and a pint 
ora pint und a half of beer during the day. Tho 
shop in which I work is 15ft. by L0rt., and 1 scarcely 
ever get any outdoor exercise. Such is the usual 
routine of a working watchmaker's existence, and 
still I am alive. I really begiu to think I must be 
I also 
Watchmaker. 
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FOOD AND LONGEVITY. 


[21079.]—THeE oracle has spoken, but its utter- 
ances seem nearly as edifying as those of Delphi. 
Does Dr. Allinson really imagine he has told us 
anything in his letter 21048, p. 523? It simply 
amounts to saying. Gorge yourself with food 
which requires good digestive powers and abundant 
exercise to work it off; do not take that exercise, 
but do everything that every sensible person knows 
is wrong, and you will not enjoy good health. Eat 
moderately, exercise freely, and generally adopt 
those conditions which universal experience has 
taught conduce to health, and you wil hace a good 
chance of continuing in good health.“ But surely 
such a regimen as this will not justify any man in 
asserting that upon it he will never be ill, and will 
live to seventy or eighty. It does not even touch 
the question of vegetarianism ; for I would under- 
tuke to make a man quite ill cuough to satisfy any 
moderate desire in that way, on a free diet of, say, 
split-peas, turnips, and crnb-apples, as a selection 
of fruits, roots, and grains,” throwing in a supply 
of warm water ad libitum. Eat as much as you can 
of these, keep much indoors, in hot, close, 
rooms,” take no exercise or baths, and I will back 
it to be as effectual as beefsteaks and oyster-sauce. 

I have written a good many articles, and I refuse 

to accept Dr. Allinson's directions. If I sit to write 
in the early morn, when the stomach is empty,“ 
I should desire the subject to be a critique of the 
cutting-up order, in which little thought was 
wunted. I wanted to write something in the 
scientific line I should wait till about 4 in the 
afternoon, having dined moderately before 2. and 
with the interlude of a cup of tea between 5 and 6, 
with a slice or two of bread-aud-butter, should go 
on till 9 o'clock. In that time I should do twice as 
much work, and of better quality, than if I began 
before breakfast. The early part of the day I 
should devote to reasonable outdoor excrcise, or 
mechanical work, turning over in my mind mean- 
while the subject I meant to treat. 
_ I did not quite tinish what I began to say (21043, 
p. 522), as tu the evils which attend the abuse of 
alcoholic liquors. I meant to say that these evils 
do not in themselves justify the abandonment of 
their use. It may be that on a broader view they 
are only incidents of civilisation; they may be 
regarded as the killed and wounded ina battle— 
sad incidents, evils in themselves, yet not to be 
regarded as the main point. I thoroughly believe 
that it is a perversion of facts to charge all the 
poverty, crime, and death to drink: the cause is 
deeper scated ; the drink is but a secondary cause, 
a pathway along which motion is imparted from 
other agencies, of which the alcoholic abuse is really 
an effect. 

All honour to those who seek to diminish the 
action, even though they may be attacking 
symptoms rather than the disease. But I refuse to 
put my couscience and my reasonable liberty at the 
disposal of anyoue else. Besides, there is no end 
to all this. If we listened to the tales of cranky 
medical people, life would be a perfect burden. 
What with the dreadful effects of alcohol, tea, 
coffee, meat, sewer-gas, &c., the marvel is that 
this world has any men and women uponit. With 
all these fearful causes of death and disease, the 
Wyglish people somehow not only exist, but increase 
and multiply at a very reasonable rate, and do their 
work in the world. And I will say another thing: I 
kuow both the Chinese and Hindoos by personal 
acquaintance, and I will back the omnivorous and 
spirit-dnuking (to say nothing of opium which is 
far more seriously evil) Chinaman against the vege- 
tarian teetotal Hindoo any day and at any work. 

Sigma. 


DIET AND INTELLECT. 


[21080.]—Tue quotations I now bring forward 
are from Graham's Science of Human Life,” and 
the numbers refer to paragraphs there. 

(1154.) Dr. Lamb affirms not only are the 
special senses improved by the disuse of flesh, but 
this improvement pervades every organ and in- 
fluences every function of every part of the 
rystem.’’ 

(1156.) Theophrastus says that eating much 
aud feeding upon tlesh makes the mind more dull, 
und drives it to the extremes of madness.” Dr. 
Lamb says ! it was proverbial amongst the ancients 
that the athlete were the most stupid of men; 
and Diogenes the Cyuic asserted that it was wholly 
owing to their excessive use of the flesh of swine 
and oxen.” . 

(1157.) „The Culmucks, and, indeed, all other 
portions of the human family that subsist princi- 
pally upon flesh, are remarkable for their mental 
stupidity, sluggishness, aud indocility.“ 

(1158.) Sir John Sinclair, in his Code of 
Health,” says that “vegetable food has a happy 
influence on the powers of the mind, and tends to 
preserve delicacy of feeling and liveliness of ima- 
gination aud an acuteness of judgment seldom 
enjoyed by those who make free use of animal 
food. The celebrated Franklin ascertained that a 
vegetable diet, promoting clearness of ideas and 


gu of perception, is to be preferred by those 
who labour with the mind. In proof of the asser- 
tion (continues Nir John) that a vegetable dict 
promotes clearness of ideas and quickness of 
thought, and that a transition from vegetable to 
animal food produces injurious effects, a friend of 
miue states that he has more than once selected 
from his tenants’ children, in Ireland, a boy re- 
markable for that smartness of intelligence so 
common in the Irish youth while in the capacity 
of errand boys on the farm or helpers in the 
stables, and before they became pampered with 
better food than their parents’ cabins afforded. 
The lads, at first, were lively and intelligent, and 
displayed a degree of shrewdness exceeding what 
is generally met with from the youth of a moro 
elevated walk in England. But he invariably 
found that in proportion as those boys became 
accustomed to animal food, and (according to 
common notions) were better fed, they relaxed in 
activity, and became dull and stupid; and he is 
confident that the change in the disposition was 
the effect of the change of diet, and was not owing 
to corruption of mind from intercourse with the 
other servants. In fact, they lost all vivacity of 
manner. . He is therefore inclined to think 
that the character of the people does not depend so 
much upon climute and soil as upon food.” 


(1164.) „In the Orphan Asylum of Albany, New 
York, from 80 to 130 children were, in the close of 
1833, changed from a diet which included flesh or 
flesh-soup once a day, to a pure vegetable diet re- 
gulated by physiological principles. Three years 
after this change was made, the principal teachers 
of the institution thus speak of it. (Refer to Note 
A.) Miss Grimwood and Miss Clark also state 
that the change in the temper and disposition of 
the children since they have adopted their new 
regimen is very great ; they huve become less tur- 
bulent, and irritable, and peevish, and discontented, 
and far more manageable, and gentle, and peace- 
able, and kind to each other; and this, say the 
superintendents, is uot the result of a want of 
spirit and energy, but of a healthy state of the whole 
system—a general serenity, an absence of morbid 
irritation.” 

“ The effect of the new regimen on the intellec- 
tual powers of the children (says Miss Clark), has 
been too obvious and too striking to be doubted. 
There has been a great increase in their mental 
activity and power: the quickness and acumen of 
their perception, the vigour of their apprehension, 
the discriminatiug energy of their comprehension, 
and the power of their retention, duily astonishes 
me. 

(1166.) This paragraph speaks of Greek children 
and their aptitude for learning. Dr. Korke, their 
teacher, says:—‘* He had never in any country 
found children equal to these for clearness, spright- 
liness, aud power of intellect; for aptitude to learn 
and ability to retain. Dr. Korke attributes this 
extraordinary ability in his pupils mainly to their 
habits of living, which were extremely simple: 
coarse unbolted wheat-meal bread, with figs, 
raisins, pomegranates, olives, and other fruit, with 
water, constituted their diet.” 

(1167.) Speaks of young negroes in one of the 
West Indian islands; he says:—‘' With all these 
little field negroes, which lived on corn-meal, yams, 
peas, &c., there was the utmost avidity, as well as 
aptitude, to learn. But the little negroes of the 
same age in the house, living on what came from 
their master’s table—animal food, &c.—are wholly 
different; they are totally disinclined to reccive 
instruction, and are slow to learn, like our white 
fed children of the North.” 

Thus we have a few quotations, showing how 
children may be made dull and stupid,” or 
clever and bright.” J hope in my next to show 
how to make them “always ailing,” or in uni- 
versal good health.” 

T. R. Allinson, L.B.C.P. 


DR. ALLINSON’S DIETETIC REMARKS. 


[21081.]—Dr. ALLINSoN, in letter 21048, takes 
distinctly lower and more reasonable grounds than 
heretofore. Nevertheless his statement that animal 
food makes people dull and heavy, is not borne out 
by facts. We con easily test his assertion on a 
large scale, by referring to the dietary scale of the 
nations of the earth; and we certainly find the 
nations who live on the larger proportion 
of animal food are superior — not inferior — in 
intellectual powers and products, as they are also 
in courage and strength. The dominant races of 
the earth are, and always have been, meat-eaters. 
The smallest reference to the animal world will also 
show that it is the exclusively vegetable feeders 
who are the hcavy- bodied, heavy- minded, and slow. 
while meat-eating animals are slim, active, and 
keen. If not the result of long ages of meat- 
eating, this is at any rate its regular concomitant. 
Intellectual work cannot be so well done after a 
hcavy meal of any kind—not merely after a ment 
dinner, as Dr. A. says. Nature enjoins rest after 
a heavy meal; but who has recommended heavy 


meals? It is the intellectual worker who needs his 
food in the concentrated form of tlesh. l 

Dr. A. has given us a sure recipe, not receept, as 
he writes, for being always il; but what is 
wanted from him is the couverse: how by 
food to be always well. Dr. A. has felt it 
necessary to supplement his diet by other well 
kuown aids to health, which, however, he reserves 
for the vegetarian, and asks the meat-eater to eat 
too much, to drink and smoke freely, do without 
exercise and fresh air, and be as dirty as he can. 
Suppose the vegetarian tries all this dirt, smoke, 
drink, and close confinement—will he not develop 
illness very soon? Dr. A. is hardly fair here; he 
knows it 18 these other factors that make health or 
sickness, and neither the meat nor the.vegetables 
as such. But he also knows that all the care a man 
can take will not insure continuous health until 
seventy or eighty. Some, if not all, are born with 
the sveds of vurious disorders inherent in their 
constitutions. However, he has qualified his never 
to rare/y be ill, now. 

His ucxt paragraph is partially well-worn 
truisms. Surely it does not need vegetarian diet 
to enable a mau to discover that a hungry man is 
generally disposed to be worse-tempered than a full 
man, but either meat or vegetables will restore his 
equanimity. If Dr. A. could show that a vegetable 
dinner had a greater effect in this way, than meat in 
addition, he would have scored a point. He tells us huis 
letter was written about tive hours after a vegetarian 
dinner, and that he missed his tea to (I presume) 
leave his faculties clear for the mental strain he 
endured in the process. I also presume he intends 
us to notice the admireble results of this sustenance, 
delay, and abstention. Well, I am not struck with 
the result. “His premises are unsound, his deduc- 
tions illogical and unwarranted, his illustrations 
irrelevant, and his conclusions uusound. Meat 
would not have caused any deterioration at all. 
He says he has been a vegetarian a year, and can 
take a deal of exercise without fatigue. He isa 
young man, and most young men can do the same. 
Can he do more hard labour than before? If he 
can, he is an exceptional case; and unless he can 
also show that the same result follows with men 
generally, he does not make out a case for an exclu- 
sive vegetable diet. 

I take it citrate of potash isa mistake for nitrate ; 
but I shall have to have a vegetable meal before I 
can see what its recovery as carbonate from urine 
has to do with the use of alcohol. Does any one 
drink alcohol, however? If not, it is useless to 
discuss its evil results. Peers, wines, and dilute 
spirits are the drinks in ordinary use, and not 
alcohol I need not tell Dr. A. that the effect of 
dilution is considerable, as the air we breathe 
furnishes a convenient proof. Iam glad to see he 
has abated his pretensions, and have no doubt, as 
he grows older, he will abate still more of the pre- 
sumptuous confidence which led him to assert his 
certain freedom from illness und attainment of the 
age of seventy or eighty at least. 

Edwin Holmes. 


[We are inundated this week with letters from 
correspondents anxious to assure Dr. Allinson that 
they have for years followed the system of diet he 
prescribes on p. 524 to be followed ix order to be 
“always ill,“ and that they thrive vigorously. We 
have inserted one or two letters, and can only con- 
gratulate the writers of the others on their consti- 
tutions! We have, for the time, at least, given as 
much space us we Can spare to the subject.— 
Ep.! 


SUN DIALS. 


(21982.]—Can any reader of the EnGuisn ME“ 
CHANIC say What has become of the very curious 
seven-faced dial, which some years since stood on 
top of a pillar in that odoriferous locality in London, 
to which it gave its nume? It was a remarkable 
example of the ‘‘auticnt art of dialling.” 

I had, some years since, to divide a dial for a 
friend’s garden im the South of Ireland ; it was on 
a thick octagon block of slate, about 18in. diameter. 
I glued ona sheet of drawing paper, and on it drew 
the lines, after the most approved problem of the 
“ Antient Art,” and in order to test their accuracy, 
I calculated the chords of the angle of each half- 
hour, using a beautifully divided scale, by Bate, of 
the Poultry. I found that although I had used 
every possible care in the points, intersections, 
measurements, &c., in working out the geometric 
construction, the calculated ungles laid down by 
their chords, not by a protractor, very much sur- 
passed it in accuracy. In laying down angles, 
where considerable accuracy is required, I always 
prefer doing so, by calculating the sine or tangent 
to a fixed radius, to using the protractor. 

February 10. Robt. J. Lecky. 


USEFUL FORMULA IN THE CON- 
STRUCTION OF A HORIZONTAL SUN- 
DIAL IN ANY LATITUDE. 


[21083.]— Loa. tan. D. = log. tan. H.A. + log. 
sine lat. where D = angular distance between the 
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hour line required and the noon line, and H.A. = 
hour angle, which is of course 15° for each hour— 


1.e.— i 
the H.A. of 1 o'clock 


2 
ad 


15? 
30° 
45? 


9 
9 


57 
77 


57 
99 


out 


and so on. 
Example: What angle does 5 o’clock line make 
89912 the noon line on a horizontal dial in Latitude 
5 


Log. tan. D. = log. tan. 75° + log. sine 55° 
= 10°57 + 9°91 
D. = 72° 
It will in practice be found only necessary to 


e 
hours, 
Edward M. Nelson. 


P 
work it out to the 4 


GEOMETRIO DRILL AND TOOL 
GAUGE. 


[21084.]—THE inclosed sketch shows a full 
size geometrie drill and tool gauge. It is designed 
by me for use in workshops or among fitters, 
turners, amateurs, and apprentices. 
As the poin 


The sketch 


explains itself. C are opened in the 


direction of B, a tool gauge presents itself, which 
graduates to several sizes in the same manuer. The 
pon at A are opened or closed to any size drill. 

uppose the points A are pushed beyond their respec- 
tive distances, it would form another shaped tool D. 
This will be found a very useful instrument for 
facilitating the grinding of the above-named toole. 
It will also be found very useful as a bevel for filing 
small articles to. It is made entirely of steel, an 
is worthy of a pluce along with calipers, &c. They 
are well made and cheap. For other particulars see 
“ Sixpenny Sale Column“ in a week or 80. 

J. 8. Fisher. 


MANDREL NOSES AND CONICAL 
FITTINGS.—II. 


[21085.]—Ix continuation of this subject, I wish 
to observe that there is a slight hitch about the 
lan of which I sent an illustration last week; but 
it only regards the small drill-chuck shown in posi- 
tion, and I have not yet found the best solution of 
it. The solid part of the cone which enters furthest 
not being divided by the saw-kerfs, will not yield 
to pressure or admit of being forced further in, and 
we must, therefore, reduce fhis part or continue it 
into the parallel hole. 
I now come to my second proposal, which is so 
audacious, that I bring it forward with trembling ! 
I believe it has always been found impossible to 
make lathe-chucks run with absolute truth, unless 
they are made upon their own mandrel, and they 
have never been made interchangeable, so as to 
run equally well upon several lathes. My object is 
to enable chucks to be made to run with perfect 


FI C. 4. 


truth, without being made upon their own 
mandrels, and, also, to make them run equally well 
upon similar lathes. This, I think, might be ac- 
complished by adopting the conc- fitting for the 
outside of the mandrel-nose, as well as for within, 


Fig ei form I propose would be something like 


Here the screw is rather short, and, being simpl 
used to draw the cones together, it n not fit 
well. The angle of the cones to be as acute as it 
can be made without causing the chucks to jam— 
say, about 70°, about the same as that of the lathe 
centres. Then, I would have standard sizes for 
cones aud screws of all mandrels and chucks, and 
ring and plug gauges of the inside and outside 
cones ; I believe, we should then fiud that 
chucks to these gauges would ruu truly upon 
all lathes made to the same gauges; our inthe: 
makers might send us a new chuck without 
depriving us of our headstocks. The American 
chucks might come over ready-fitted, and the 
failure of a mandrel would not involve the re- 
backing of a whole set of chucks. 

By adopting the conical fittings we obviate all 
risk of chucks becoming untrue by the wear of the 
threads, causing them to screw up further round, 
and the small internal chucks could be fitted by 
amateurs, who have no screwing tools, all the 
fitting for these being a cone with a groove in it 
leaving a small flange, the opposite quarters of 
which are removed. Against 175 advantages I 
am bound to say the system is only available for 


published. The 6.20 p.m. train, from Manchester 
to Bradford, fitted throughout with Fay’s non- 
automatic brake, was runuing between Low Moor 
and Bradford, when the coupling between the 
engine (No. 266) and the first carriage parted, aud 
after running for about 1,200 yards, the carriages 
overtook the engine, and struck it with considerable 
force; the leading carriage was thrown off the 
rails, and four passengers and the driver and fire- 
man were injured. 

Major Marindin remarks: ‘‘ This collision is one 
of a class which would not occur if automatic con- 
tinuous brakes were generally adopted.” 

Clement E. Stretton. 


Glen Magna, February 10. 


THE BLACKWELL ACCIDENT. 


[21088.]— On the 19th of January a collision took 
lace at Blackwell station on the Midland Railway, 
tween a coal-train and an engine which wus 
standing awaiting a signal to proceed to Hasland ; 
unfortunately, the driver of the latter engine was 
killed, aud a verdict of manslaughter has been re- 
turned against the signalman. 


mandrels put in from the front, and uot those with | The sigualman no doubt made a mistake; but 


a back centre. ' F. a. M. 


SIMPLE PROCESSES IN QUANTITA- 
TIVE ANALYSIS. 


[21086.]—Wovrp you allow me to make a protest 
respecting these papers? 

ere can be no doubt but that they are written 

in good spirit; but wherein lies their value it is 

difficult for me to conceive. To chemists tey are 

of no use, whilst to beginners they are mislcad- 


ing. 

Take, for example, the analysis of iron pyrites. 

As St. R.” has shown, and which is an un- 
doubted fact, that in the estimation of sulphur, if 
the evaporation be continued to dryncss, loss of 
sulphur as sulphuric acid will be the result. Then, 
again, Esthos’s’’ pyrites contains, according to 
the analysis, neither arsenic or lead. My experience 
is that these are always present, especially so when 
the pyrites contains copper. 

On these elements depends in great part the value 
of the pyrites for manufacturing purposes. Ina 
complete analysis the amount of gold aud silver 
should never be neglected. 

I should like to suggest that in place of these 
papers your many chemical correspopdents be in- 
i gies each to write a paper on his special branch 
of analysis or assaying. From these we should 
get some information of real practical value. 

Those connected with copper assaying to give the 
methods used and precautions tuken in estimating 
copper in the various ores aud metallurgical pro- 
ducts, together with the impurities that copper 
assnyers have to be always estimating, such as 
arsenic, &c. 

Other branches of assaying or analysis, including 
iron and steel manganese, alkalies, phosphates in 
ores and manures, &c., could be taken up, each 
writing of his owu special brauch. Such papers as 
these would be of real use, and acceptable to all our 
readers. M. M. S. 


THE RECENT ACCIDENTS AT EDG. 


WARE; NEAR BRADFORD; AND 

CONTINUOUS BRAKES. 

[21087.].—Masor MARINDIx's report upon the 
accident which took place at the Edgware Station, 


on the Great Northern Railway. upon the 29th of 
December, has been published. It will be remem- 
bered that the 1.36 p.m. passenger train from 
Finchley overran the platform at Edgware, and 
came into violent collision with the buffer-stops. 
The stops were broken up, the engine (No. 515) 
coming to rest with its 1 g and driving-wheels 
deep in the soil behind where the stops had stood. 
Six B and the were injured. 

The train was fitted throughout with Smith’s 
non-automatic vacuum brake. Theevidence shows 
that this brake had been in good workiug order at 
Mill Hill and other stations, and then, that when it 
was required to stop at Edgware, it failed to act, 
and thus caused the accident, this failure being 
entirely due to the hose-pipes coming uncoupled. 
The Great Northern Company has no rules to 
forbid drivers trusting to the continuous brake 
when running into terminal] stations; therefore we 
cannot blame this’ driver for depending upon his 
vacuum brake. 

bess Marindin remarks: ‘‘It should be ob- 
se , that if the brake had been an automatic 
one, the effect of the coupling coming asunder 
would have been the application of the brake, and 
the consequent prevention of the accident.” 

So many accidents aud failures have resulted 
from the use of Smith’s vacuum brake, that it is to 
be hoped the Directors of the Great Northern 
Railway will again consider the subject of pro- 
viding their trains with a safe appliance. 

The report upon the collision which occurred 
upon the 3 and Yorkshire Railway, near 
Bradford, on the llth of January, has also been 


there are circumstances connected with the case 
which appear to me of great importance. It ap- 
1 that a young man was in the signal- box 
earning to work the telegraph, and that just at an 
important moment the signalman was called off to 
attend to the eingle-needle speaking instrument 
und the young man took the be ready si al 
on the block system for the mineral train. 
pty ace to their verdict a very important remark: 
‘t They wished to express their decided disapproval 
of a signalman being called upon to perform the 
secondary duty of attending to telegraph 8 
whilst trains were on the line and in the neigh- 
bourhood of his box.“ The duties of a signalman 
are so important that his undivided attention is 
required. Of course it is necessary that young 
men should learn the telegraph, but most cer- 
tainly they should not be taught in a busy and 
complicated signal- box. erat accidents and 
mistakes have, to my knowledge, takeu place 
through signalinen having to attend to messages, 
aud neglect the working of the signals aud block 
instruments. 

It must also be pointed out that if the mechanical 
union of the interlocking and block systems (for 
instance, the Sykes’), hud been in use, the fatal 
mistake could not have been made. 

We must remember that an innocent mistake 
is not manslaughter.” I therefore trust that this 
poor man will be acquitted at the trial. It appears 
to me that if a company calls upon a servant to do 
more work than he can perform in the time, we 
cannot be much surprised if an accident is the 


result. 
Blackwell, Feb. 9. Clement E. Stretton. 


Q 


STANDARD WIRE-GAUGE. 


(21089.]—I mave only just noticed that Lestar’’ 
(20910), Jan. 12th, asks me to send Sir Joseph 
Whitworth’s proposed decimal wire-gauge, so I at 
once send you a copy and regret that it has escaped 
my observation till now. 

e sizes commence with the ,,),oth of an inch 
and go up to half an inch, and are numbered the 
reverse way to the usual custom, the smallest size 
being No. . 

Each number expresses the size in thousandths 
of an inch. 

I should like to hear Lestar’s’’ opinion on the 
gauge. A. A. Myall. 


(It is unne to occupy space with the table, 
for the numbers of the gauge correspond with the 
thicknesses in 1000ths of an inch; thus Nos. 1 to 
20 are complete, and correspond with thicknesses of 
‘001 to 020. From 20 to 40 the numbers advance 
by 2, and are represented in thickness by 020 to 
640; from 40 to 100 the increment is 5, then ad- 
vancing by 10 to 120, by 15 to 180, and by 20 to 
300. From 300 to 500 the increment is 25. Thus 
the number in each case really states the diameter 
of the wire in thousandths of an inch, and the only 
thing to remember is the procession of the numbers. 


BRAKE QUESTION. 


(21090. ]—SEEING a letter signed ‘‘ Automatic 
Vacuum (21063, p. 527), allow me to say that, 
as a nger driver of many years’ standing on 
the Midlan Railway, with a perfect knowledge of 
the vacuum and Westinghouse air-brakes, having 
worked both, I am sorry to see it stated that we 
drivers have no idea what is meant by atmo- 

heric pressure,“ when it is the first thing we con- 
sider when starting with a train, as to the advisa- 
bility of taking an assistant engine. : 

Who is there to instruct drivers in the working 

of the vacuum brake? We learn more from 
pamphlets issued by the Westinghouse Company 
than it is ible to get under our own company. 
When the inspector comes with the question, Have 
you ever seen the inside of the vacuum cylinders ? 
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we reply in the negative. He then produces a 
miniature cylinder, similar in construction to a 

pper-box which you buy for a penny, goes 
hrough a series of evolutions, trying to instruct us 
in its workings. Why not have proper brake 
fittings at each loco. station to instruct drivers, as, 
unleas we aro of a searching disposition, it is im- 
possible to get at its workings ? 

I would tell“ Automatic Vacuum ” that we 
know what atmospheric pressure” and back 
pressure’? mean; and those drivers who havo 
worked and understand the Westinghouse brake, 
say that it is an impossibility for the vacuum brake 
to come anywhere near it; forhow many of us 
know, that whilst running we could scarcely keep 
up to 10in. or 12in. of vacuum, and after we have 
been standing at a station we have no difficulty in 
getting and maintaining 20in. until we commence 
runuing again, and frequently we run as close to a 
station or aera, before we touch our brake, as 
possible, as directly we touch our valve-lever, we 
have to lose such a quantity of steam to release our 
brake again, that we wait until the last moment 
before we apply the brake. 

We are most of us aware of the risk there is in 
packing the piston-rods, as, before the brake is 
properly applicd, it begins to leak off again. 

Air-Pressure. 


DIRECT-ACTION TRICYCLES. 


(21091.J—As an amateur mechanic of 25 years’ 
experience, and ouo who takes a great interest in 
tricycles, I cannot refrain from saying a few words 
to the riders of these machines, especially when I 
see in the pages of the ExGLISII MECHANIC such 
sensible and straightforward remarks mado by 
various correspondents. 

It seems strange, indeed, to me to think that in 
all the tricycles which have been designed for a 
long time past, that the constructors seem to have 
tried not to make them simple, but complicated ; 
aud I am surprised at the majority of people taking 
so readily to such a mass of gearing, &c., as is 
contained in some of them. 

The main jcature - namely, driving an axle carry- 
ing two wheels—would, one would think, suggest 
at a glance the most simple plan of pushing it 
round at once with the foot without the intervention 
of cither cogs or chain, which nobody in his senses 
would expect to see about a locomotive engine ; 
and vet the idea of the machine is somewhat similar, 
supposing the part occupied by the cylinders to be 
the part from which the power of aman was to 
start, the connecting rods answering to his legs in 
their action. 

Of course, the idea of connecting the pedal shaft 
to the wheels by a chain or cog is to get the centre 
of gravity as low as possible, to insure safety from 
the machine falling sideways; but this necd not 
occur at all, even with direct-driving machines, if 
only ordinary care is taken and the machine made 
of a good width, which is quite consistent with 
lightness if properly constructed. 

o give your readers an instance of what can be 
done with a machine which is driven dircct, there 
has lately been secn in the midst of our crowded 
city achild, only six years of age, drivinga *‘ Royal 
National Tricycle,” having 30iu. wheels, which 
geemed to the numbers of people who flocked to see 
it to be driven with the greatest ease. The machine, 
I may say, was almost large enough to carry the 
father of the youugster, and yet it went over the 
stone sets very easily indeed. The man told me 
that it had never fallen over yet, and it has been in 
use about three months, and did not take more 
than a few minutes to learn. Several men who 
were riding tricycles and bicycles expressed their 
surprise at the speed at which he travelled, especially 
when he got to any portion of the road that was 
smooth and level. 

We havea gentleman living close to the writer 
who also has a direct-driven machine; but it is 
different in construction, though very similar in 
outward appearance, and I have seen him pass the 
*busses and tramcars with the greatest facility. 

Auother decided advantage about the direct- 
driven tricycles is the fact that the brake power is 
supplied by the feet, which completely control the 
revolution of the axle, and render it an impossi- 
bility for the machine to run away, at the same 
time saving the wear and tear of the tires caused 
by the friction of a spoon brake applied to the 
wheels in the ordinary manner. 

An objection frequently urged by people against 
three-wheeled machines is that their great width 
prevents them from being easily taken into a house 
as a bicycle can be; but they seem to overlook the 
fact that they are machines just as much to be kept 
outside as an ordinary gig or carringe, and if made 
of good material and well painted, they will 
not sustain any injury by being stowed away ina 
stable or coach-house. There is a tricycle owned by 
a gentleman in our city which frequently is to be 
seen standing for hours in the rain, and it has bean 
in use now some four years. The rider of this 
machine, soon atter he purchased it, gave it three or 
four e.ats of good black paint, and it seems as if 
it is going to last for years. 


I should very much like to see thoso machines 
more generally used, for, besides the amusement 
afforded by them on a pleasant day in taking you 
out into the country at no expense, save a little 
oil, they are capable of rendering a great service 
in carrying luggage, a parcel of books, or anything 
else, such as a portmanteau or carpet bag. 

Some people say that they cost a deal of money 
at first ; but they do not think of the amount spent 
in the course of a in caband ’bus fares, which 
with many people is a considerable item, and often 
enough the amount spent in this manner in one 
rear would pay for two or three tricycles, besides 
ho advantage you have of choosing your own time 
of starting and route you desire to ke. 

Iam eve in hopes of secing these machines far 
more generally used than at present, and I feel con- 
vinced that the principle of direct-driving by means 
of the foot applied to the crank, the same as a bi- 
eycle, will before long, be fully appreciated as 
indeed it is now, by practical men. 1 see no limit 
to the speed at which the machines driven direct can he 
used except the speed at which a mau can lift his 
legs up and down, and about one-third of the 
revolutions are required if the driving is done 
direct, without either chains or cogs. The quickest 
machine in our city is one of this class, and I have 
the pleasure of knowing the owner very well, and 
it is quite a treat to see him going along perfectly 
independent of everything else that has wheels on 
it. [have purchased one of this make for my son, 
and though quite a child he is capable of kecping 
alongside the tram-cars without any particular 
exertion, and I have frequently seen him overtake 
boys of twice his age ou much heavier machines 
driven by chains. It is the only machine that I 
should think of using myself, feeling perfectly sure 
that everything is under my own control, and 
knowing that a cost of a little oil every week will 
save me many hours, besides furnishing me with 
the means of going to numbers of places in the 
country to whioh access is not available by rail or 


tram. 
Manchester. C. Calvert. 


MEDICAL REPLIES. 


“ Fix upon that course of life which is best; habit will 
render it most delightful.” —PYTHAGOBAS. 


[21092.] MEDICAL GALVANISM (49354). The case 
is one that can only be advised upon after personal 
examination. Galvanism is not likely to be useful. 


Truss (49367).—Avoid wearing waterproof .to 
coufine the perspiration when in active exercise, 
and have no brass, or copper, or other dis- 
similar metal attached to the steel spring. There is 
a truss, whose spring is covered with india- 
rubber, and which would probably not rust. 
Inquire of surgical instrument-maker. If in 
London, Coxeter, near University College, or 
Pratt, of Oxford-strect, would show you patterns, 
Could you not take the spring out, and varnish or 
lacquer it? 


Gout (49414).—I don’t think I can help you 
further thau by referring you to my recent letter 
on gout in the E. M.” 

Psoriasis PALMARTIA (49428).—Minute doses of 
arsenic often cure this. Take tive drops of ‘* solu- 
tion of chloride of arsenic B. P.““ (which you can 
get 5 any drug ist) twice a day in water after 
meals. 


Iren (49459).—If your son has suffered from 
„ scabies: for twelve months, he has not been pro- 
perly treated. Itch —or scabies, if you wish to use 
a technical term—is the irritation due to the boring 
operations of a microscopic insect which multiplies 
very rapidly, and burrows into the skin as rabbits 
burrow into the earth. These burrows often fester, 
and produce further mischief in the way of inflam- 
mation of the skin. The way to prevent rabbits 
from destroying your turf would be to exter- 
minate the rabbits, and the way to cure the itch is 
to exterminate the itch-insects. This is eifected by 
such chemical substances as will poison the insects 
without damaging the skin. To get this poison to 
the insects it is necessary to cleanse the skin from 
scabs by soaking for a half-hour in a warm bath 
with a handful of washing-soda in the water. 
Then, baving softened and cleansed the skin, apply 
the poison so as to get it fairly soaked into the 5 
but not Ai violent rubbing or otherwise so as to 
inflame the skin. The best simple remedy is 
‘‘sulpher ointment,” and this should be rubbed 
into the skin directly after drying it. The oint- 
ment must be applied freely all over the affected 
parts, because if one or two nests are left, the 
multiply so rapidly as soon to recover their ground, 
and furnish any number of emigrants for the bodies 
of those with whom you come in contact. Rub the 
ointment in every night for four nights, and again 
on the seventh night. If your disease is itch, you 
will be eured when you have followed these direc- 
tions. It is well also to take 30 grains of precipi- 
tated sulphur night and morning in milk for tlie 
weck. Itch is not at all dependent upon conditions 
of the constitution. But are you sure that the 
disease is the itch? You say you have “tried 
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different remedies, internal and external, for over 
twelve months, but cannot get rid of it.“ I infer 
that you have not had the advice of any properly- 
qualified medical man, und if so, you should con- 
sult a competent medical man, and get a clear 
diagnosis. 


Durmxs AdAIN.—At page 523, ‘‘ Housekeeper ** 
complains that Dr. Edmunds has not dealt with 
the three queries I put regarding Dr. Allinson's 
statement about &c., &c., &c.“ I have nothing to 
do with Dr. Allinson's statements, and, of course, 
leave that gentleman to answer for himself. His 
Jirst letter I read, aud I recommended House- 
keeper ” also to read it. I have no time to enter 
into a dispute upon vague topics with writers who 
do not sign their names, and of whom one tells us 
that rheumatism is produced by Chancery suits, and 
another that braudy pulls children through fever, 
that dipsomaniacs do not take yellow fever, aud 
that tobacco-smoking saves one from marsh fever. 


VEGETABIANISM.—I gave full consideration to 
this subject some years ugo, and read a paper upon 
it before the Medical Society of London—a paper 
which was discussed so fully that the Society ad- 
journed the discussion of it to a second 
mecting. On this occasion, my friend Pro- 
fessor Newman, aul other eminent vegetarians, 
kindly attouded the mecting, at my request, 
in order to relate their experiences, aud ex- 
hibit themselves to the Society. Sir Joseph 
Fayrer and others recited medical experiences in 
India and elsewhere, which went much in favour 
of the general conclusion that we rely too much 
upon flesh food ; in fact, that many Euglish people 
poison themselves with nitrogen. But J am bound 
to say that none of. us could get so far as Dr. 
Alinson seems to have done, or could concur with 
his very positive conclusions. What my own 
judgment upon vegetarianism is, has already been 
tully set out in tuo last volume of the ENGLISH 
MECHANIC. 

ALcouOL.—I think that the mistakes made by 
the medical profession by brandy practice in the 
generation just ending have been intinitely more 
mischievous than the mistakes made in a previous 
generation by the practice of bleeding, starving, and 
mercurialising. T'he bleeding system made an end 
of those whom it killed, aud it disgusted those 
whom it did not kill - so much so, that people took 
to old women and homuopaths rather than go back 
tothe doctors. But the brandy practice demoralised 
those whom it did not kill, made a large number of 
them drunkards, gave a false prestige to the use of 
alcohol, and, in tact, manufactured dipsomaniacs 
whose progeny is now growing up to adulterute the 
national stock. Of course, our medical men had 
equally excellent intentions and equally couscien- 
tious convictions, whether they bled us er braudied 
us; but Housekeeper ” is mistaken in saying that 
medical men made ‘* this monstrous mistake in the 
infancy of their science.” The early part of this 
century had men who were ablo to hold their own 
with auy clinical men of the present day, and 
the mistake made recently by medical men 
in prescribing alcohol is every bit us monstrous and 
infinitely more mischievous than that made by the 
generation of bleeders which preceded them. I have 
never said that alcohol is iu no degree curative”; on 
the contrary, I hu ve said that it has its medical uses, 
just as opium, chloroform, aud other narcotics have 
valuable spheres of action, each one peculiar to 
itself, but I have said that I see no ground for 
assuming that diminishing the amount of the dose 
alters the nature of the effect. Ihold that alcohol 
in small doses produces a narcotic effect to a small 
extent, just as in large doses it produces a 
narcotic effect to a large extent, and I 
asked one querist to show me his grounds 
for holding aœ different opinion; but his 
only reply was, I believe there is not a single 
stimulant which is not also a depressant ; and the 
reverse, with a few exceptions, holds good.” Now, 
the value of this writer’s belief? depends upon 
the character of his mental organisation, 
and as I have no means of measuring that, 
I can follow his “argument” no further. But 
in point of fact, the key to the supposititious 
stimulant effects of small doses of alcohol is given 
by “Dandie Dimmount’’ himsclf, where he says, 
„It is in the fact that a glass of ale makes the 
exhausted man feel a different being that one 
of the greatest dungers lies.“ Does this mean 
anything but that the supposed stimulant 
effects of a single glass of alo are, in fact. only the 
delusive effect of a small dose of narcotic? II not, 
what does Dandie Dinmont’? mean by this sen- 
teucey ‘* Housekeeper’? asks: If you like a 
thing, why should you not indulge your fancy?” 
This is the argument of a short-sighted sensualist, 
not that of a philosophical epicure. If a man's 
ideal of “enjoying himself“ is to sit dowu toa 
leg of pork and a pot of stout, and tinish up with 
strong cigars while he lolls before the fire and 
roasts his liver till bedtime, I can show uo reason 
why ho should not indulgo his faucy. As ta the 
Temperauce Hospital, it is quite true that the 
cases there have done very well, and if my corre- 
spondents will call on me there ou Mouday or 
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Thursday at 2.30 o'clock, I shall have much plea- | the slack. The straining pulleys may be placed in 
| sure in showing them the cases. What ' temper- | various positions ; in some inachines they ure over- 
ance orators have said about our results I know | head, above the centre of the bed of the machine. 
| not; but this I know, that they are quite prepared to | In other machines the work is moved back and for- 
comjare results with those 4 0 O where | wards, while the drill is stationary. —FIZG Ens. 
1 } 7 ` ry TI 8 4 * 1 3 5 4 ~ r 
15 1 T 2. th 15 5 oe _(48696.]—Saddles.— To J. S. Saprer.—The 
own care in the beds of the hospital an kind of saddle J waut to make in a light riding- 
C (( saddle for a pony 13 hands. J. S. will much 
exsection of the kuce-joint healing up by by direct 1; Mie os taf i, 
union in a few days with tho most perfect result i App voximite cost of mater; 
155 i dimensions, und full particulars.— SADDLER. 


i There are also two cases in which the shaft of the i 
, tibia has been taken out of the leg: one of [48714.]—Hydraulics (U. G.) The query is not 
these was done only last Monday, and to-day 1 very clear, but if S. E. O.” means what is the dis- 
saw the patient perfectly well, with the vast | charge as loug as the tauk is kept fully supplied, of 
: grave-like chasm in his ley already beginning to |a pipe 304ft. long and Zin. bore, with a head of 301 
heal, There are also other cases under my | fect, it is between 150 and 153 gallons per minute. If 
colleagues aud myself which abundantly illus- | the tank be allowed to empty itself through the pipe, 
? trate the way in Which paticuts recover without | the discharge would be but little altered; but it 
alcohol. would be, and probably in any practical cuse, is, 
i James Edmunds, M.D., c. | made much less than the above by a twirl or whirl- 
; Graiton-strect, Boud-street. pool forming over the pipe’s mouth in the tank, 
i which draws air down the pipe. The eifect of this 

1 — —— — could not be calculated. FIZ GEnsS. 
: REPLIES TO QUERIES. [48723.] — Washing Flannels.— . Allison, 
' SE P Toran ae a ae 5 
. using: -extractor fo i els 

i *,* In their answers, Correspondents are respect- speak d cn ie 5 41057 9 
1 fully requested to mention, in each instance, the litle demonstration (through spoiled blankets) of the 
a and number of the query asked. very an A e effect it has on „ 
zS $ you wish to preserve their softness, should never be 
p ee ey oe ere rubbed nor 5 handled more than is 
preserve my eves 18 as Tollows ne bushel of absolutely necessary. Pressure of any kind is not 
a quicklime slaked down, so that after it has stood | needed. Wool is not fibrous, as cotton and flax 


aday or two to cool it will be of about the con- 
sistence of rather thick cream. If it has got too 
dry put more water then, also two pouuds of salt 


— 
— 


threads are; it is because of being fibrous that iin- 
pure particles, commonly ag “the „ 
; ; À l trate into their substance, and this “dirt”? has to 
5 - 1 192 ni 5 ray ae 1 at 9 be rubbed or pressed out, else the elothes will not 
3 ful ANE teu a her OF R28, paek- be clean. But flanuel articles are totally different. 
is ng them closely together, aud fill up the tub in this Wool threads are like human hairs, therefore 
manner. Be careful not to let the outside eggs eas ial bia 92 98 never ene hen dirt“ 
touch the tub, but put some lime round the sides. e . i lein in tha aúds orim 
If you are going to put away a quantity use the water But. na every ren e ahan i woal 
„5 tee 15 A 1 armed with little spines or thorns which grip their 
| RN Nem KEPP fne under 4888. m tae! next neighbours and thus keep close together, if 
sree Holter 1120 oe 15 „ vou press them together you have a solid mass— 
Ae a 9 05 1 1 : es 191 578 58 1 more or less solid according to the pressure- force 
on nvo preserve. werten | used—till the piece of flunnel, blanket, or whatever 
ousaud this year, and it is a remarkable thing | it may be, comes to be almost like a piece of thick 
that I do not believe I found two dozen bad eggs | felt, and this very undesirable state is produced in 
amon gall the lot. Iput them away at the end of as great a degree by once being in a hydro- 
April and commencement of May, as the eggs are care ne aed recut- Grom. halt-a. dosen 
then very fine and cheap, and commenced using the | common wriugings by womens hands. A blues 
middle of October. I am now using the bottom | vater rinse 1 55 very nicest finish 101 anne! 
5 E 1 penne find them almost as good | \hiteandcoloured alike. Lift the articles out of this, 
i 9 a Tue n AR : 5 95 li the lune rinse aud hang them, thickest part uppermost, full 
25 enden MY ERES del da rau the ame leugth, on a line either out of doors on a fine breezy 
was because there was not sufficient water in it, day, or in the drying-closet, and they will dry, b 
having lett my foreman to superintend the preserve | 9,7 spin g. in a 15 Herter tine: than is suppose 
The 2 . 1 ee cone: ut myself. | and they will not shrink in the least. I always 
ey ee aerate oe een rae finish small articles with a cool iron ; when three- 
[48655.J]— Model Locomotive Coupling- | quarters dry—that is, when feeling dry to the hand, 
Rods.—Bore the holes in the coupling-rods from | but have still damp enough for the warm iron to 
JI to bin. (according to seale of model) larger than | bring it out—the Miet articles I fold smoothly, 
the crank-pins; countersink slightly at both sides, | wrap in an old sheet and put under pressure (say 
and rivet in pieces of brass rod turned to fit the | my own bed) for a few days. I have blankets in 
holes tightly. Then bore holes in the brass to fit | use since 1441, neither shrunk nor felted.—OLpD 
crank-pins, and file off nearly flush to connecting- | HOUSEKEEPER. | 
rods. If your coupling-rods are not made solid] [48754.]—Musical Box (U.Q.) — The jarring 
ended, make them so by brazing or soldering them | complained of is evidently caused 5 some port ion 
solid before drilling. The slot-holes can be cut of the mechanism being loose, or otherwise the box 
with a fine fret-saw after drilling a hole at each | does not stand firm on the table on which it is 
end of slot. Buta much easier plan in a model is placed. It isa very easy matter to find out from 
to put in only a round pin instead of a cotter.— | which of these two causes it proceeds. If from the 
FIZGERS. i former, it will be advisable to take it to a person 
(48664.]—Laws of Moving Bodies (U.Q.)— | who understands its construction, and is able to put 
The formula applies for any time, whether short or | it right. It is difficult to advisc, apart from a 
long. In the case supposed, 4 m (V? — 25) personal inspection of the musical-box in question. 
5 1ft.-Ib. approximately. This has to be done as | —G. FEYER. 
work by the spring in half a second, and if we 48777.]— Lifting Power of Gas in Water. 
assume the acceleration to be uniform, the mean | The answer to this question depends simply on 
speed of the wheel during this time is 17 öft. per | the difference between the weigbt of a cubic foot of 
second, and tho distance eee over in half u water and a cubic foot of the gases in question. A 
second, therefore, 8°75ft. Consequently, 546 / 8°79 | cubic foot of water weighs 457,500 grains, or 62Ib. 


r 4 


acm 


— 


exerted by the spring. Of course, the spring must 
be more or less compressed to give this pressure, 
and this will of necessity allow the wheel to lag 


: one foot of hydrogen, and in 
behind. Ina Silver’s governor, however, the re- ae 


ing 537 by 1'924, we get 


on each part of the axle, and a pinion is placed be- 
tween the two in such a manner that it drives both, 
but leaves one freo to revolve more rapidly than 
the other. The pinion-wheel is really carmed on 
what may be termed one of the spokes of the chain 
or driving-wheel, and as it is free to revolve at 
right angles to the plane of revolution of the 
tricycle wheels, one can turn slower than the other. 
Your correspondent will fiud a clear description of 
that gear in No. 763, p. 221; and perhaps it will 
not be too much trouble for Mr. + olman to say 
whether that is the gear he meant by Jack- in- 
the-box.”’—T. P. 


_ [48965.]—Grease (U.Q.)—Perhaps the follow- 
ing recipe will be of use to yon. To one part of 
tinely-ground black-lead, add four ports of lard. 
Camphor may be added if thought advisable.— W. 
HENLEY RICHMOND. 


[48993.]—Yellow and Red Timber.—In reply 
to Timber Merchant,” I do not find that on pp. 
458, I quoted him as having used the words yellow 
pine“ and “ yellow deal.“ I understood him to 
mean that yellow deal and red pine were identical. 
Secondly, in the quotation “ what the Swedish and 
Russian shippers, &c.,’? I see that I have not 
exactly represented what I meant. I wish to sub- 
stitute for Swedish and Russian shippers,’ „the 
timber merchants and their travellers from Hull.” 
I have about 16 years’ experience in the building 
trade in and about Lancashire. Neariv all the yellow 
deals used in this district come vid Hull; they are 
invariably alluded to by travellers as red wood ; are 
so described by the merchants in their invoices, and 
by architects in their specifications. Iu this district 
I have met but few builders who drew much if any 
distinction between yellow deal aud red pine. 
Thirdly, in referenco to red pine timber and red 
pa deal, I gave my opinion on pp. „% f. Further, 

um asked to say in what way fir timber varies 


from 1 deal.“ I have this morning just had 
a small fir log 9 in, square deeped, for the purpose 


of comparing it with a yellow deal. To me there 
seems to be as much difference in the two woods as 
there is between English oak and wainscot. The 
colour and size of the knots, the colour, hardness, 
and distance apart of the hard grain in the annular 
rings, und the nature of the soft grun, all appear 
very (different to me. Further, it is always con- 
sidered that fir timber is a good deal tougher than 
ea deal. I should, from experience, have no 
esitation in asserting that it is as three to two: 
indeed, my employer, who, by the way, is one of 
the largest and most experienced builders in London, 
is always calliug my attention to the importance of 
having slating- battens, tiling-laths, aud such like 
cut from fir, as he says it gives so much greater 
satisfaction than it would in yellow deal. I may 
say, that I havo no knowledge, whatever, of how 
the botanists have classitied the timber, and I have 
no time, and if I had, 1 have no disposition to 
acquire knowledge the use of which, in the circle in 
which I move, would cause me to be put down as u 
conceited fool. I should like to ask ‘Timber 
Merchant’? how many people have been in his yard 
who wanted some Pinus sylvestris Y- W. J. 


[49018.] — Manufacture of Cork Carpet 
(U.QqQ.).—If “ L. D.“ will advertise his address, I 
shall be glad to inform him of the way linoleum is 
manufactured at Staines. But he must be aware 
that he is asking for a very valuable trade secret.— 
J. PouLson, 

[19024.]—Stains or Dyes for Wood.—Since 
writing the reply on p. 438, while looking through 
some buck volumes, I came upon a letter containing 
a number of recipes for vanous stains (chemical) 
for wood. It is on p. 586, Vol. XXV. The per- 
manganate of potash is there recommended for 
brown stains on light woods, and is said to be the 
best of all. Perhaps ‘‘ Dandie Dinmont,” if he 
has tried, will send word as to the result.—S. M. 


[49053.]—Oil-Sheet Dressing.— Lou must use 
the best double boiled oil and put driers in, not 


62-4lb. approximately is the mean pressure] goz. A cubic foot of air weighs 537 grains. If we|litharge. Under any circumstances black“ paints“ 
multiply this by ‘0693, the specific gravity of hydro- | of this kind are always troublesome. 
gen, we obtain 37 grains as the weight of a cubic | sheets that have turned greasy with a sponge and 
the same way multiply- | turps (or benzoline), and when they have dried give 
818 grains, the weight of | them another coat of the double boiled oil, &c., 


Go over the 


sistance to the spring is complicated by the fan- | a cubic foot of carbonic acid, and so on. By sub- | above mentioncd.—S. M. 


blades, and could hardly be calculated.—FizGenrs. | tracting these values from the weight of a cubic 


(-48677.J—Sharpening Gimlets.—The qucrist foot of water, we find the following results :— 
should take a plug top file (round) and break | Lifting - power of ono cubic foot of air = 62 
off the end not cut, and pass it up or down the | 60z. 337gr.; hydrogen = 621b. Foz. 400gr.; car- 
hollow of the gimlet till he gets a cutting edge, | bonic acid = 6?lb. 6oz. 57gr.: the differences 
then try it through something thin. If it splits the | between them being obviously too small to be of 
thin piece of wood, file or grind off some of the | any practical importance. 


[19055.|—German Silver.—A good German 
silver is made of copper 2, nickel l, zinc 1; but 
there are all sorts of alloys coming under that head, 
and known by the name of ‘‘maillechort’’ in France, 
“argentan’’ or“ packfong' in Sheffield and Birming- 
ham. I believe that the best way of anuealing is to bury 


I may mention that I the metal or the manufactured article in charcoal- 


outsic e at the back. If the worm has been made | Was once consulted by a person about to patent au dust, and let the process go on slowly and occupy a. 


Blunt against iron, go carefully round it with a fine | invention for preventing ships from sinking by the 
snw file, taking caro not to make a gap at the end | use of hydrogen gas, from tke firm conviction that 
of worm through the cutting edge, or you will | because hydrogen is l4} times lighter than air, 
spoil the job. If this simple operation be done with | therefore it would have 14} times its buoyant power 
care, you can sharpen and keep them almost equal | in water ‘—Coaata. 
to new.—A Country Curr. 
[4£5650.]—Horizontal Slot Drilling - ma- | not make the 
chines.—One way is to lead the strap or gut band | ferred to, but 
over a Pair of loose pulleys carried on a weighted | in many 
lever, Which allows of sufficient motion to take up ! geur. 


(49915.]—Jack-in-the-Box Gearing.—I can- | nickel 
ear out from the part engraving re- | l, zinc 1. 
4 believe it is what is now to be seen | added to the alloys just mentioned, and consists of 


tricycles—known as Starley’s differential | copper 5, nickel 4, antimony, tin, lead, zinc, and 
In that we have a mitro-wheel rigidly geared | iron, leach. That is complicated enough, and will 


long time. The exact proportions of the component. 
metals vary with the purpose for which the alloy is 
intended, and lurge manufacturers have special 
mixtures, which they consider trade secrets. If a 
German silver for rolling is required take copper 6, 

2°d, zinc 2, and 0'3 of lead : or copper 3, nickel 
There is an alloy which is sometimes 


552 


8 an idea of how the changes may be rung.— 
S. M. 


49077. —Pyrometers.— To Mr. LAN cASrRR.— 
Many thanks for your kind offer. I must try and 
manage with the range of degrees you mention 
(400 to 1,000 F.), if you will please give me the in- 
structions how to makethe instrument. Could I 
make another that would measure the lower de- 
grees, from 400 F. down, or buy one, if not expen- 
sive’ I wish to measure the melting points of 
various bodies.—T. WEST. 


[49079.]—Oil-proof Steam-joints.—You do 
not say what joints you mean; but if you cannot 
afford asbestos washers, use tow or blotting-paper 
soaked in grease.—T. P. 


[49098.]—Water-Tank.—Best plan, so far as 
can be judged from the description, would be to 
coat the cement with a skin of thin hydraulic 
cement.— Essar. 

C one can tell the 
safe working pressure of so small an affair, as every- 
thing depends on the workmanship. Fill the boiler 
chock-full of water, and load the valve to 200lb., 


apply heat, and if the valve lifts before the boiler | M 
B 


ows any signs of leak elsewhere, you may work 
at 50lb.— Essar. 


19164. —Metal-Bending Rollers.—I should 
certainly advise you to retain the cog-wheels (even 
then you will find the rollers linble to slip), as by 
so doing you double the biting surface of the 
machine on the sheet-mctal you are bending. If 
you observe the driving-wheels of a locomotive 
cugine; yon will find they are connected together 
by a this is to increase the biting surface of 
tho engine on the rails. Your own plan is the 
best, as by this you can hold the shect between the 
rollers, whereas in your friend’s the bite is de- 
pendent on the stiffness of the sheet, which in no 
case would be sufficient. In fitting up, you must 
be careful that the two connected rollers agree— 
that is to say, revolve exactly at the same speed, 
being, of course, of the same diameter, as, if the 
surface of one goes faster than that of the other, 
it would materially increase the power required to 
drive. I once saw a tire-bending machine made 
similar to your friend’s suggestion, and it did not 
answer—the bite of the one roller not being suffi- 
cient to move the tire ; it was afterwards connected 
to the next roller, by my advice, by cogs, and then 
answered perfectly.—T. WEST. 


[49186.]—_Goods Lost at Sea.—If the buyer 
pays freight he is answerable for their loss. I 
sender pays freight then he is answerable for their 
safe de ee unless there is an agreement to the 
contrury.— V. G. 


[49218.]— Plain Malt Spirit.—Just a line to 
say that I would have your readers believe nothing 
but what is true: hence I should like to know what 
is incorrect in the reply to which Rera’’ takes 
exception. May I also ask him if it is the fact that 
the distiller who uses malt only, sends the spirit out 
just as it comes over without rectifying it, that is, 
redistilling it Nux. Dor. 


[49223.J—Ventilation.— Tho following is the 
best way that I have found to ventilate any room 
with an outside wall. Have an opening made in 
centre of ceiling about a foot square, have a pipe 
or I may call it long box, about tin. square, carri 
between the ceiling and deafening to outside wall. 
The opening in ceiling may be covered up by per- 
forated zinc or anything ornamental, the outside 
with an ordinary ventilator that can be shut at 
pleasure.—AULD REEKIE. 


[49236.)—Screw Propulsion.—To “R. A. 8.“ 
—Questions of this kind are usually settled by data 

rived from experience; but of course in a case 

e this we have none, and therefore must trust to 
the usual empirical rules holding to such limits :— 
1. The best sections for canoes will be circular 
in cross-section at least for the submerged part, 
and paa in plan. Very likely cigar-shaped 
would be best in every respect. 2. A single screw 
would be require to be about Sin. diam. and 12in. 
pitch, and to make about 500 revolutions 5 
minute; if twin screws are used, each should be 
about Gin. diam., 9iu. pitch, and driven at 700 
revolutions per minute. 3. The screws must, if 
possible, be submerged, for if not the waste of 
power would be excessive ; it is difficult to say to 
what extent. 4. If R. A. S.” will look at answer 
49409, he will see that his canoes are too short to 
be driven profitably at the speed he proposes. I 
should also add that I am of opinion that the 
power required, even for the dimensions given, is 
more thana man can exert for a leugth of time, 
therefore its speed is likely to be less than five 
miles per hour. I saw, some years ago, a twin 
cine driven by paddle-wheels by two men; it was 
much larger than the one proposed, but its speed 
was not above four miles per hour. —SHIPWRIGHT. 


[49246.]—Steam Cock.—I am sorry to hear 
you have not succeeded with ground glass. I have 
never failed with it. For ground glass, oil is best ; 
for bath brick, use water. 
the glass ground fine enough. 


bright, 


Has not low wind-pressure something to 
badness in gambas and reeds and sameness of tone 
in other stops? — C. H. D., Guernsey. 


xxviii., 8th verse; 


pad covered with fine sand or eme 
greatest care has to be exercised in the work, as no 
portion of the photographic film must be removed. 
After this, suitable varnishes are applied, and on a 
second glass, backed up against the first, witha 
small space left between, oil paints are applied for 
the flesh tints, little details being painted upon the 
photograph itself. —ALFOJOE. 


I think you did uot get 
It ought to be as 
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fine as rice flour. I may add that it requires 
ee to grind a cock properly.—_Lanok OMNIA 

INCIT. 

[49279.]—Indicator Diagram.—To ‘ LABOR 
OMNIA VINorr' and W. J.“ Thanks for notice; 
am sorry I cannot obtain scale. The atmo. line, 
as I understand it, would be the bottom line, the 
engine being non-condensing.— B. N. 


19288.] — Electro - Plating Pewter. — The 
simplest way to make a copper solution from 
which to deposit upon pewter is as follows :—For 
every gallon of water take Joz. sulphate of copper, 
dissolve, add liquid ammonia till the precipitate first 
formed is redissolved, then add solution of cyanide 
of potassium till the blue colour disappears, use 
cold, and work with sufficient battery power tomve 
2 gas at the cathode or article being plated.— 

NIG. 


19294. —LowW - Pressure Air-Reservoir.—I 
still think that a reducing valve would answer your 
purpose; but I could advise you better if I had a 
a description of your apparutus.— LABOR OMNIA 

INCIT. 


[49301.]—Organ Stops.—To “ Uranrvx.”’— 
any thanks. When mentioning the flauto- 
traverso,” I had in mind wood cylindrical pipes, 
(sometimes double length in treble) with circular 
mouths. The Temple Church organ contains one. 
The tone is, I believe, of an orchestral character, 
but can it be much different from that of small- 
scale metal harmonic pipes? The triangular pi 

you mention isa favourite in America, under the 
name of ‘‘ Hohlpfeiffe 4ft., and is described as 
pervading, and brilliant. The ‘‘ Clarionet- 
flute” is described in a well-known pamphlet— 
„Organ Voicing and Tuning’’—as an agreeable 
contrast with the harmonic flute, and composed of 
metal from tenor C 2ft. with low mouths and large 


holes in the wooden stoppers. This would be, per- 
haps, a“ one. 
or 


ute, and so have few ad- 
mirers ; but usefu imitative effects. Specimens 
in Crystal Palace and Holborn Town organs, 


also several by Robson, in each case 8ft. tone. 


Would ‘Uranium ” kindly say a word or two 
about the tone of tuba mirabilis” and har- 
monic trumpet :’’ are they voiced fora clang tint ? 
o with 


[49324.)—Joshua and the Sun, &c.—The 
omission in Heb. xi.of reference to that subject had 
occurred to me; but neither Sigma nor 


f| F. R. A. S.“ has dealt with the reference in Hab. 


iii., IIth verse, or the parallel case in Isaiah, 
and Sutcliffe, in his Com- 
mentary, quotes a Chinese record of a very long 
day which occurred at a period cHeval with Joshua. 
Let us hear more about the matter.—Lamp- 
LIGHTER. 

49:336.]—Bichromate Battery.—Mr. Black- 


well informs us.that the crystals in this battery are 
chrome alum, and further, that chrome alum is a 
double sulphate of potassium and chromium. Now, 
as anearnest seeker after truth, I would like to 
know what becomes of the zinc which disappears 
when the battery is used, and I would like to ask 
Mr. Blackwell the meaning of the word “alum.” 
I think it means a compound containing sulphate 
of aluminum, and that chrome alum is a double 
sulphate of aluminum and chromium. Thus we 
have iron alum, potash alum, ammonia alum, &c., 
all containing sulphate of aluminum.—Os. 


[49343.]—Crystoleum Pictures.—Permit me 


to express the hope that some correspondent will 
give full details of this interesting and beautiful 
art, by which a simple photo 
with all the beauty and rich effect of the finest 
ivory miniature paintings of our forefathers’ times. 
I recently had the pleasure of seeing a photograph 
rendered into a crystoleum 
nished to hear the process adopted was a singularly 
simple one. I could get but few details, so can 
im 
fact that the photograph is 
downwards, upon clean g 


ph can be invested 


icture, and was asto- 


no information of any value beyond the 
lued or cemented, face 

, and then all the 
per is removed by suitable rubbers made of a 
-paper. The 


(49344.]—Violin Queries.— Fiddler“ appa- 
rently takes it for granted that when a violinist 
plays with ‘tempered ” instruments he accomo- 
dates himself to the pitch of the said instruments. 
I do not, however, believe that this is the case to 
any appreciable extent, but that Mr. Fryer's view 
(No. 932) is the correct one. The difference 
between a violinist playing in the true scale and in 
the tempered scale with a pianoforte, is such that 
not one iu a thousand (or say a million) at the 
present duy would be able to appreciate it. The 
time may come, and some say that that time is now 
approaching, when instruments which do not give 
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the true scale, or a much nearer approach to it 
than the tempered scale is, will not be tolerated. 
At present all that appears to be desired by culti- 
vated ears is a general approximation to the true 
scale. A word or two to those whothink the violin 
such a perfect instrument of pitch. Did you ever 
aa the first violinists of a good orchestra in aoe 
of the very high passages of er's operas * 

80, you vill often have noticed a decided beat, 
showing that there were some at least of the pre- 
5 ood players there who did not play in 
tune. have even heard first-rate soloists playing 
decidedly out of tune in the highest positions. With 
regard to F. 's. harmonic query, it may be possible 
to produce harmonics, not in the same scale as the 
string on which they are produced—i.e., taking its 
fundamental note as e tonic; but “Fs” 
example is not a case in point. Placing the finger 
on the point where C is produced on the G string, 
you cut off one-fourth of the whole length of the 
string (the vibrations in G and C boing as 3 to 4), 
and thus divide the string into nodes one-fourth of 
its length. You must thus produce exactly the 
double octave of G—i.e., the first G on the E 
string. F.“ must have made some mistake in his 
experiment. At any rate, I have tried it, and 
obtained the result calculated above. Surely ‘‘ F.” 
does not compare the frivolous and ad captandum 
works of such writers as Tartini, to the high-souled 
compositions of Beethoven. Has F.“ ever heard 
Beethoven's Kreutzer Sonata,“ performed hy 
Herr Joachim? With regard to a remark of mine 
which, I am glad to seo, gave F.“ an opportunity 
of indulging his risible faculties, I did not say 
that middle C was the highest note a male voice 
could reach; I merely referred to this C as being 
in the higher part of a man’s voice, to distinguish 
it from the C which is written in the second space 
of the bass stave. Mr. Fryer entirely misunder- 
stood my second query, as he himself admits ; but 
there is no space to refer to it at present. How- 
ever, I do not now consider the matter of much 
importance.— VOLTAMETER. . 


0 Hoist. Unfortunately. I cannot refer 
to Vols. XII. and XXXIII. But if the goods 

ou wish to use the hoist for will bear ordinary 
handling, ou could bave a hoist fixed to raise by 
power and lower by brake for about £20. An 
exact estimate cannot be given without seeing the 
warehouse or having full particulars.— LABOR 
Omnia VINCIT. f 

[49357.]— Ventilation of Boom.— “ Pi- 
Squared“ has asked a very difficult question to 
answer satisfactorily. Any 5 a room 
when the door is shut and a fire on, draught will be 
drawn down the opening to feed the fire; if from 
the outside will be very uncomfortable in cold 
weather. The most effectual plan I ever tried was 
atube into the chimney from an Argand burner 
same size as glass chimney of burner, which is not 
very unsightly.—W. G. 


[49358.] Locomotive Boiler.—Go to Ee 
per- warehouse and obtain a piece of 5tin. tu 8 
strength and length you require, also a length of 
tube for your fire-tubes; you must also get twocircu- 
lar pieces of copper, so that when their edges are 
turned over square, as at C, they will just fit tight 
into your large tube (these will be your tube-plates), 
drill them both of the same template. Cut your tubes 
the required length, reduce their ends as at D, so as 
they fit the holes in tube-plates, put them all in the 
sume as at E ; be sure in having the edges of tube 
plate both inside ; having bound them in that posi- 


tion it will be an easy matter to braze them over 
any brazing-hearth. After you have succeeded in 
brazing them, slip them all into your large tube, as 
at F, and braze them round, which you will have no 
difficulty in doing ; then saw about half-way through 
the large tube at dotted line in A, which will be at 
(a) in F, then saw down at right angles to the cut 

ou have already made, and open out the same as 
B, which will be your firebox. Of course you will 
want a firebox frout, also one at tho smoke-box end ; 
but these nced not be bruzed, but made a tight fit 
so as to hold themselves in ; but I am bound to say 
I don’t think you will be able to get much pressure 
on your boiler unless you make your firebox larger 
than you intend doing. Besure and have your holes 
in boiler for safety valve, &c., before brazing tubes 
in.—THOS. CLARKE. 
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Piet —Converting Flute into Flageolet. 
—I tried this some time ago, but found that although 
a piccolo flute made a fair flageolet—a concert flute 
would not do well. The tone being poor, thin, and 
wanting character, the low notes almost impossible, 
and the instrument out of tune—end blowing 
changes the relations required between length, bore, 
and holes, &c. But do as I did: make a mouth- 
piece to fasten on the flute like the lips, and then 
you can play it fairly like a flageolet. But I must 
say that, excepting the Boehm Gyssens flagevlet, 
the instrument is not worth learning, except for a 
quadrille band.—VuLCANITE. 


49362.]—Converting Flute into Flageolet. 

ny years ago I had a flageolet mouthpiece 
attached to a flute by Bainbridge, then living in 
Holborn. The flute was held in the usual position, 
a new joint being added in place of the old one, 
anto which you blew through a small tube project- 
ing from the side. If “Flageolet” were f appl 
to Messrs. Rudall and Carte, of r 
have no doubt he would obtain the information he 
requires. F. F. C. 


B*** Ram. — The cylinders for 
bydraulic presses are usually cast in iron or steel, 
in one piece. The leather packing used is specially 
made for the purpose, and when put in place the 
pressure of the water tends to force the leather 
outwards, and so prevents leakage. These leathers 
are called ‘‘cup leathers,” and are, in section, 
something like the letter U. — LADOR OMNIA VINCIT. 


(49366.|—Hydraulic Ram.—The cylinder is 
cast all in one piece, generally of steel, for large 
Work, and sometimes of cast iron with steel hoops 
shrunk on. The sketch is a section of cylinder 


í j LEATHER i 


| showing method of fixing the leathers. These are 


specially prepared and forced in the cavity shown 
ch the 1 of arrow. P is intended for supply- 


. pipe.— PATTERNMAKER. 


[49366.)—Hydraulic Ram.—The cylinder is 
invariably cast in one piece—never in halves. The 

+ leather is of the best quality and soaked in water 
- for thirty hours to manke it quite soft. It is cut to 
the shape of A and pressed so us to mako a ring of 


SECTION OF RAM 
AND Cù LINDER 


1 


_U section as B. The plunger is not a tight fit in 

the gland. The sketch C will explain the means of 
taking a packing out and putting in a new one. 
The water pressing in the ring B tends to open it, 
thereby making a perfectly tight packing: when 
the pressure is off, the leuther ring closes slightly 
and allows the plunger to move back freely. —fl. L. 
CRATE. 


(49374.]—Boiler.— Querist does not give suf- 
ficient information. Does he want 16,000lb. of 
steam at 90lb. pressure, available at a moment’s 
notice, or is that quantity required in any longer 
period of time ?—Lanor OMNIA VINCIT. 

(49375.]—Saw Hammering. — Best book I 
know is Holtzapffel's Turning and Mechanical 
Manipulation.“ — J. S. 


19379. — Cylinder Cover. —If you have no 
forcing- off screws in the cover, the best and quickest 
way will be to get some steel wedges made, I Rin. 
wide, jin. thick at the head, and brought down to 


a Kute Sr ge I usually make them out of an old 
flat smooth file, and keep a set by me. Then, 
whilst the cylinder is warm, drive in your wedges, 
four will do, and drive gradually all round; the 
cover will come off nicely with ordinary care.— 
Lanor Omna VINcIT. 

Co o romano Cut-off Motion.—I do 
not-think you could have anything better for the 
p than a wing ” throttle- An auto- 
matic cut-off is very well in its way; but it is not 
quick enough for an engine working as you de- 
scribe. For your 18in. Al should have a 4in. 
throttle-valve.—Lasor Omnza VINOIT. 


49400.]—To Fasten Glass. R. M.” will 
find either of the following, if mixed with care, will 
be of use to him:—1. Equal parts of wheat-flour, 
finely-powdered glass, and chalk; add half as much 
brickdust, scraped lint, and white of eggs; mix to 
a proper consistency with water. This will resist 
heat. 2. To $-pint of milk put a sufficient quan- 
tity of vinegar to curdle it, separate the curd from 
the whey, and mix the whey with the whites of 
four eggs, baking the whole well together. When 
mixed, add a little quicklime, through a sieve, 
until it acquires the consistency of a paste. This 
cement dries ay and resists the action of fire 
and water. You require cramps to bind it well 
together, and place it in a dry room for about two 
mo 95 Unless hie have proper tools, this will be a 
icklish job. experienced hand would do it for 
you cheap.— PATTEENMAKER. 


49104.]—Barley - Sugar.—llb. Martineau's 
cubes (for I find these boil well) and a teacupful of 
cold water ; let it boil till ubout three parts done, 
and then drop in a very little cream of tartar or 
lemon-juice. Continue to boil it, get a piece of 
stick and dip into the syrup, and then immediately 
immerse it in a cup of cold water to see if the syrup 
is done. If it is that which is on the stick will be 
hard and brittle after being in the water about a 
half-minute. I should think brown raw sugar 
would answer your purpose just as well, and it is 
very easy to boil.—CoNnFECTIONER. 


49404.]—Barley-Sugar.—F. Search, Epsom, 
ill find ‘‘ sugar-cake ° both better and more con- 
venient than barley-sugar for feeding his bees. I 
have not found any difficulty in making a good 
clear barley- sugar; but 5 its ulating 
somewhat upon cooling, being less deliquescent in 
that state, and not so liable to run down amongst 
the bees and daub them. With pretty long boiling, 
and the addition of the vinegar 1 before the 
syrup is of the proper consistency for pouring out, 
e result will generally be a clear cake. I would 
advise F. Search to try ‘‘s -cake,’’ 8lb. of loaf 
sugar to | pint of water; boul down to proper con- 
sistency, adding no vinegar; pour the syrup into 
shallow trays of cartridge-paper, in. by tin. bein 
a convenient size; when cold, these tablets shoul 
be slightly opaque and non-deliquescent. Place 
one of these trays the sugar side downwards on the 
bars of the hive, and replace the quilt; it will be 
taken up rowy e without the least excitement. 
Whatever has been said as to the undesirability of 
winter-feeding, I have had, and now have, a sugar- 
rant a ce quilts of each of my twenty-three 
ves.—G. F. 


[49409.] Froude on Resistance of Fluids.— 
To SwWMWDO NIA.“ — You should first find the resist- 
ance of your submerged body; thus resistance in 
pounds = wetted surface x (velocity feet per 
second / 1-688)? x coeff. 


Coeff. for varnished surface = 01 
i „ bright copper = ‘007 
1 „ common iron plate = 02 


Then the effective horse-power = resistance in Ibs. 
+ a in TPF second — 550, and 24 to 3 times 
the E. H. P. give the indicated horse-power 
required when applied through a screw or paddle- 
wheel in the ordinary manner. Second. The speed 
does not increase in the same ratio as the horse- 
power, the horse-power varying as the cube of the 
speed, as will be seen from the fore oing (i.e.) if 
100 h.p. drive a vessel 10 knots, we should require 
15° — 10° x 100 = 337:5 h. p. to obtain 15 knots, 
and this law only holds so long as the vessel is not 
driven at a higher speed than the one for which 
she is suitable, accordin 
exceeded, the power will vary as the fourth or fifth 
power of the speed. Third. In ship-shaped bodies 
sufficiently long for the speed at which they are 
driven (i.e.), speed in knots per hour not exceeding 
1:03 / length in fect of vessel; it is usual to allow 
30 to 40 per cent. for the additional resistance due 
to eddy and wave-making at the surface. As re- 
gards going to great depths, I should not like to 
venture an opinion ; but from experience I know 
there is no prepni increase of resistance at 
from 10ft. to 20ft. Such a pomas this is best settled 
by experiment, with suitable models of the proposed 
body.—SHIPWRIGUT. 


49417.]—Patent Knotting.— Petro can 
make Patent Knotting, same as brown hard varnish, 
and colour with Spanish brown, &c., or with more 
comm n materials, as cleanness is no object. It is 


to her length: if this is | y 


hardly worth while making it, now it can be bought 
so cheap. I mix a little Spanish brown with brown 
hard, then you have a good knotting. Brown hard 
varnish (in London) I buy as low as 4s. 9d. per 
gallon ; so it is now hardly worth making. If 
Petro advertises his address, I will give him ad- 
dress of maker. Several receipts in back numbers 
for varnishes.—W. JONES. 


49418.]J—Growth.—It is well known that men 
grow up to 21, and in some exceptional cases even 
to 25 years of age. To what height men may grow 
depends mainly on the height of their ancestors. 
But many, as we know, stop short of that. I know 
hundreds here in London who are much shorter 
than their parents, although they are brought up 
in good circumstances, and most likely better than 
those were in which their parents grew up. What 
I am going to advise you respecting the growth of 
men does not rest on scientific experiments, but on 
my observation only. 1. Take as much pure air as 
you can get, because in impure air vegetation 
grows thin and high, and animals short and thick. 
2. Keep yourself warm; hardening children by 
exposing them to cold stops their growth. Loo 
at kittens and chickens w they have come to 
life in the spring, and have the warm summer to 

ow in, and compare them with those coming to 

e in the latter part of the summer, which never 
come to much; in fact, nothing grows well in the 
cold. 3. Don’t drink, or at least do not make drink 
a ae of your “daily bread.” Drink forces life 
and makes you manly before you have time to 
grow. 4. Smoke in your leisure hours; I do not 
mean to say that smoking is healthy, it keeps you 
down—that is, it keeps you from doing many things 
which tend to stop your growth. 5. Eat meat with 
your vegetables, not vegetables with your meat; I 
mean eat at least four parts of vegetables to one 
part of meat. Eat fruit as much as possible. 6. 

et a good many hours’ sleep; early rising is not 
conducive to growth. Don’t sleep in the lower 
part of the house. Three children, who have 
grown up under tho above conditions (excepting 
the girls from smoking), prove to a certain extent 
my assertions, I therefore give their measure- 
ments. One girl is 23 years of age, and is 5ft. 7in., 
7in. taller than her mother; the boy is 18 years, 
aud is 5ft. 9fin., 1jin. taller than his father; the 
youngest girl is 16 years, and 5ft. 2in., 2in. taller 
than her mother.—J. H. Scnucgr. 


[49419.]—_Tank.—The motion of the prope may 
be attributed to a variety of causes; buf, as 
understand, ‘‘two plunge-pumps ” are working in 
it. Now, the question arises, Do these pumps feed 
the tank, or does the tank feed the pumps? If the 
latter, I would suggest that L. C. W.” should 
notice the motion of sewage, and observe if that 
corresponds with the motion of pump-rods. If so, 
I should say that the clacks, or suction-valves, are 
faulty; for, should they stick, or anything get 
under too large to pass, the consequence would be 
that the sewage would flow backwards and for- 
wards at every stroke of pumps. When the sub- 
stance had , the motion would cease. This, 
I should say, is the actual cause, according to its 
varied duration.— PATTERNMAKER. 


[49421.])—Portland Cement.—It is not neces- 
sary the clay should contain potash. There are 
books published on the manufacture of cement. I 
believe they are expensive, but cannot give the 
name. Portland cement cannot be manufactured 
on a small scale to pay. It can be bought at the 
works for about thirty shillings per ton, and what 
are considered small works, turning out 100 tons 
per week, would cost about £10,000. Portland 
cement on the Thames is made from three-parts 
chalk and one part clay; these are approximate 
quantities. The manufacture is very critical, and 
requires constant testing during the process of 
manufacture, even with the best material.—W. G. 


[49423.] — Ventilation. — The water gangs 
varies proportionately with the friction, and the 
friction varies proportionately with the rubbing- 
surface, and as the square of the velocity. Now, 
area of first airway = 64, and of second 40; there- 


fore the velocity in second, as com with first, 
= $4, and the rubbing-surface = f. Then water- 
gauge in second airway = ($4)? — 43 = 2°24 times 


the water-gauge in first; or 2°24 x 2 4 18in.— 
H. W. 


49424. — Broken American Watch.— What 
kind of American watch? If a Boston lever, you 
will find u half-headed screw near joint of dome, 
or inner case. By turning the straight edge of this 

rallel to the edge of watch, and pressing more or 
ess gently with the finger from back, the move- 
ment will come out. To open the front, carefully 
insert the edge of a sha ife, when, by turnin 
up the back of it—the back, bear in mind—the beze 
should come open quite casily. I have never yet 
known this plan to fail, and I may say I have taken 
off bezels of cheap watches which I could not, by 
any means in my power replace. If the end of the 
small hook in barrel-arbor is broken away, it will 
require drilling, and another putting in. Or if the 
hook and the mainspring are whole, press the 
inmost coil in by means of long-nosed pliers, of 
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course with due care, until the arbor fits pretty 
tight; when all will be right. If you put in a new 
arbor-hook, drill in a slanting direction, and finish 
off with a small file.—G. D. G. 


[49429.] - Archimedean Screw-Pump.—These 
pumps are very old, nnd a eer many are in use. 

hey are principally used for irrigation, and 
worked by a windmill. Messrs. Eustons and 
Anderson, of Erith, have a patent screw-pump, 
which they have fixed at several large waterworks. 
Lasor Omnia VINCIT. 


[49432.]—American Clocks. — First take out 
the balance-wheel. To do this, release the 
“ wedge ” in the stud with a pair of small Pliers 
or tweezers, for that matter. Draw out the spring, 
then through the curb pius, unscrew the back steel 
endpiece ; and the wheel is at liberty. Move the 
collet forward in the direction the end of spring 
takes, until the end of spring has advauced about 
zin. To do this, grip the collet with a pair of cut- 
ting nippers, or anything handy that will not injure 
the spring, and move gently. Now put it back into 
its place, allowing the spring to be about jin. further 
through stud than before. Let the balance have a 
little liberty between the two endpieces, or it will 
not move. If it does not sound m beat—that is, 
equal on cach stroke of the lever—movo the spring 
backwards or forwards, as the caso may be, 
through the stud, until you are satistied it is right, 
then ‘‘ wedgo”’ up your spring ngain, and see that 
it works flat; also that the outer coil moves nicely 
between the curb pins or loop. It it still loses, 
repcut the operation, until it is so far correct that 
you can make it quite correct with the regulator.— 
G. D. G. 

(49432 and 49433. American Clocks. The 
replies under this heading are arranged in a some- 
what confusing aud contradictory manner. The 
kuowing reader will, of course, see at a glance that 
if the numbers are transposed the answers will be 
correct. —ALFOJUE. 


[49433.]—American Clock.— See if the holes 
at the back of pallets, through the bent brass plate, 
fit the projecting pin on crank closely; but suffi- 
ciently loose to ullow them to oscillate freely. If 
they are too large, put 3 fresh steel pin in. or. what 
is more simple, yet less respectable, hammer the 
holes up till they do tit. If the swing of the pen- 
dulum is only about zin. or lin., turn the crank 
forward so as to throw the pallets deeper in the 
escape-wheel, so far that the teeth just fairly pass 
without jarring on pallet-cdges. 11 the swing of 
pendulum is still too short, the pallets either require 
ee with new ones, or else they must be 
“ codged ” up, which means softening and bending, 
to close or open them, thus to bring about a good 
action. In either case, unless you are pretty handy 
with your tools, and do not lack “ cuteness,’ let 
a practical man have it.—G. D. G. 


[49436.]—Sizes of Nuts.—I havo great pleasure 
in submitting the following table of sizes to 
„Faber, from fin. to din. :— 


wt be 2 8 — 1. 2 
= HPE: S esses | 23 
coats iN ie 
BABES S/R AnaS 5 
16 1 1 231 
15 E: | le} 2g) 2 | 
4 315 31 23 | ot 1 
1 ve „ 2b | 2b] a 
f 21 3 2 ] 
ya} 1 f 13 3. 23 i 
35 1 12 2 
s R | ii aj 33 3 2 
1 oat | ae 24 gg 34 2 
1 7 111. 2244 24 
13 1 1g | la | 354 | 4 3 
—PATTERNMAKER. 


[49438.]—L. and S. W. R. Engines.—The 394 
class weigh about 46 tons, the 412 class 54 tons. 
Nos. 38 Vizier, 93 Cyclops, aud 106 Panther, are 
6-coupled goods engines, latter being one of the 
oldest of that kind, same as 49 Bison and 5) Ele- 

hant. Nos. 82 Sultana, 167 Atalanta, and 174 

vaiad, are Oft. 6in. passenger engines. The first 
named has outside valve-gear, same as 77, Wildfire 
aud 134 Ironsides. No. 159 Castleman is a 7ft. pas- 
senger engine. Nos. 55 Medusu, and 129 Albion, 
are old 4-coupled “ light goods” engines, Wheels 
5ft., cylinders outside. Medusa’s 17 x 22, Albion’s 
16 x 24. Will give numbers of 355 and 394 classes, 
if no one else dovs, when I am able to refer to my 
back numbers.—W. B. P. 


[49440.] —-Cod-Liver.— Like Helicote,” the 
oiliness and smell of this medicine was to me most 
nauseous until I discovered that a small lump of 
rock-salt, taken into the mouth and sucked after 
drinking the oil, prevented its nauseating effects. 
I. too, found that a small portion of a red-herring 
wim even better to conceal the taste. If Helicote”’ 
does not tind this a remedy he may give up the oil 
altogether, and instead, take each morning a small 


cupful of pure fresh sweet cream, It is, I think, 
better than oil, but difficult to get good and pure. 
—Rocx-Satr. 


[49440.]—Cod-Liver Oil.—Take a clean wine- 
glass, pour into it about a dessertspoonful of cold 
water, then a teaspoonful of the oil; have near you 
some table-salt. Having swallowed the oil, 
quickly throw a small pinch of salt into the mouth, 
letting a little fall on the lips. Children who take 
it in this way soon get quite fond of it, for there is 
no unpleasant after-taste. If more oil is taken 
increase the quantity of water to about half a 
wineglass. hen cod- liver oil is taken in wine, 
milk, or with sugar, it nearly always disagrees, 
and soon causes a distaste fur it. The above was 
recommended to me some years since by a doctor, 
formerly physician to the Children’s Hospital.—J. II. 

{49444.]—Band-Saw Machine.—If ‘ Cabinet- 
maker’s Apprentice’? has got on fairly well with 
his trade, he would have no difficulty in constructing 
the above, which, if carefully done, would tum 
out work equal to that done by the most costly 
machine. If he will advertise his address, I will 
send him some valuable information ou the matter. 
—PRACTICAL. 


(49145.]—Engine.—A pair of 5in. cyls. such 
as you describe might be reasonably expected to 
lift loewt. when working in single g ear.— LABOR 
OMNIA VINCIT. 


[49446.]—Feed-Water.— You could utilise the 
waste heat from boiler-tunnel in the way you de- 
scribe by having an annular cylinder made of }in. 
boiler-plate, 2ft. deep, srt. dia., with a hole iu 
centre same size as the uptake. Or, instead of one 
large hole, have a number of boiler-tubes, in. 
dia., with a smoke-box on top of heater. A 
boiler of the size given would havea Qin. uptake, 
aud you could have, say, 10 2in. tubes through the 
heater so asto break up the hot gases as much as 
possible witheut affecting the draught. It isad- 
visable to force the feed water through the heater 
into the boiler, aud to fix a small sufety-valve on 
top of hcater.— LABOR OMNI VINCIT. 


[19416.]—Feed-Water.—‘“‘J. H.” may with 
great advantage fix a tank around his engine 
tunnel for the purpose of heating his feed-water. 
But first he must ascertuin whether the fuunel is 
sound and watertight ; if not, do not try to make 
it so, but go in for a new one. It will be far and 
away the most satisfactory, and give the least 
trouble, for it is, to say the least of it, rather 
annoying to occasionally have your fire slaked out 
aud bars twisted. I should advise him to have the 
tank made of strong galvanised iron. It should 
be round, with the bottom tapering down to the 
size of the engine funnel, aud s ould have a strong 
wrought iron tlange riveted to it to bolt down to 
flange on funnel, the joint being made with the 
usual cement of leads, &c. If the engine is in a 
town or near convenient waterworks, of course he 
will supply the tank from the main with bull- tap, 
&c.; but, on the other hand, should it be in the 
coun with no such convenience, he must, in 
order to get water to and from the tank without 
employing any other pump than the one in the 
engine, resort to the following ways and means :— 
He must place a stop-cock on the return-pipe of 
his feed-pump below the one already there, and 
between these two cocks, by means of a T, he 
must fix some piping of the same size as return, 
and connect it with tho top of tauk to supply the 
same with water. Then he must bring another 
pipe connected with the bottom of tank to the feed- 
pump and let it be joined bya T to the suction- 
pipe of a pump close under the first valve-box ; the 
old suction-pipe must have a valve placed below 
the T. ‘This new pipe also must have a stop-cock 
between tank and Now, we will suppose the 
tauk is full of hot Water, and he wishes to pump 
into boiler: all that is required is to close the 
original cock on return-pipe and open the one in 
pipe from bottom of tank, when the pump prefer- 
mug the water running down hill, to lifting it 
through the old suction-pipe, the boiler will be 
supplied with water from the tank. When sufficient 
has been injected, close the cock on pipe froin 
bottom of tank, also the oue on bottom of return- 
pipe, and To the original one on ditto, and the 
pump will lift fresh water from well or what not, 
and force it up to top of tank. Of course, I am 
presuming that the pump is in good order, and is 
capable of pumping when full on, far more than is 
required by the boiler, as all feed-pumps should. 
By the above plan feed-water may be pumped at a 
much greater heut than when the pump has it to 
draw by suction. ‘J. H.“ will gain no advantage 
in having the tank too large. Any further hints 
or assistance I can give him I shull be glad to do. 
—W. Lissincton. 


[19446.]—Feed-Water.—Place a coil of pipe 
inside your boiler. Let the pipe be rather larger 
inside the boiler than out. ou will thus save fuel 
and get more steam, and do away with the expense 
of a cistern.—J. POULSON. 


[4453.]—Carbon in place of Copper.—Car- 
bon gives a good deal the higher force; in fact no ono 


who knows anything of the principles involved 
would think of using copper. Platinised silver is 
the best, and next to it carbon, which is also said to 
be improved by platinising.—SIGMA. 


[19456.]—Aniline Dyeing.— London” has 
not used a pure blue to dyo his buttons with. The 
aniline blue must be pure; all impure blues dry off 
a mauve colour. He might try a weak solution of 
sulphuric acid added to his present blue, or steep 
the buttons in the solution and theu paint them 
over with the blue.—J. POULSON. 


(49157.]—Steam Boiler.—I rather think that 
the plan of boiler-sctting you have given would 
have the effect of reducing the draught consider- 
ably. As your boiler is small for the work, I do 
not think you would improve on the ordinary plan 
of boiler-setting, a drawing of which appeared in 
“ours” a short time ago. Take thedraught from 
back of tube round the end of boiler into the two 
side flues to the front, then dip down under and 
along bottom, and so to chimney. This is called a 
split draught. Galloway’s conical tubes inserted in 
furnace-tube would also assist in the quicker 
generation of steam.—LABoR OMNIA VINCIT. 


(49157.]—Wanting Steam.—There may be 
something wrong with the bridge: it might be too 
low or too high. I had great trouble with my 
boiler once. I could not obtain steam sufficient for 
my ae until I altered the bridge. I also sent 
my feed water in at the bottom of the front plate 
of the boiler, and coiling it round the insile of the 
boiler several times, so that my water was delivered 
into the boiler boiling. Ialso worked the damper 
at the same time I worked my fire. I then found 
I had more steam than I wanted, and I saved fuel. 
“Wanting Steam’? might try these suggestions 
before going to any greater expense. I beg to 
apologise to“ Labor Omnia Vincit,” as this query 
was uddressed to him; but sometimes two suggcs- 
tions are better than one.—J. POoULsoN, 


[49460.]—Chemical Atoms.—Has ‘ Experi- 
menter” been asleep the last dozen years; He 
appears to have just woke up and begun to inquire 
about a subject which is now almost forgotten. Lf 
he cannot digest the H,O notation he must be fear- 
fully behind the age, seeing that almost every 
chemical book published for 5 or 10 years employs 
it. The system is so universally accepted that uo 
one thinks of explaining its reasons fully. Of course, 
itis based on gaseous volume relation, and the re- 
lation to energy as heat. These, and the usefulness 
of molecular types over-ride the greater simplicity 
of the equivalent notation. He should look up the 
works of Hoffman and Wurtz and make up his 
mind that the change has not met with such general 
acceptance without very good reasous.—SluMa, 


(49460.]—Chemical Atoms.—Has it not oc- 
curred to Experimenter ” that there are probably 
good and sufticient reasons for the adoption, by the 
great majority of chemists, of the notation to which 
he retersr He may study with advantage Hof- 
mann's Modern Chemistry,” or “The New 
Chemistry,” by Cooke, one of King and Co.’s Inter- 
national Scientific Series; and it is to be hoped he 
will afterwards avoid applying such terms as gross 
monstrosities,“ „abominations,“ \c., to cheinical 
formuliv, because he cannot understand them, as 
such exhibitions of bad taste are not likely to be 
considered flattering to their author. COMM. 


[19460.]—Chemical Atoms.—I think Ex- 
perimenter ” will have to hunt overa great many 
more books on chemistry before he will find the 
atomic weight of O tixed at 8 instead of 16, or 
before he will find the two theories placed ade by 
side, for the O lò theory has been accepted by 
chemists as being much simpler than any other (if, 
indeed, any other theory has been propounded). H, 
being the lightest element, has been universally 
adopted as the unit of atomic weights, and as a 
given bulk of O is lo times us heavy as the same 
bulk of H, the atomic weight of can ouly be 
fixed at 16. HO is doubtless a simpler formula 
than H,O, and one more easily remembered by dull 
students, but as HO (or rather H,O,) is hydroxyl, 
aud H,O is water, it is, of course, entirely wrong 
to substitute the one formula tor the other. Ex- 
perunenter’s’’ idea of leaving out the figures from 
formulw in order to simplify them is doubtless in- 
genious, but it is one that I should advise him not 
to adopt at the May Examinations, as the ex- 
aminers might object to the substitution of 
hydroxyl for water, und soon. “E.” can know 
very little about graphic formule and atomicity if 
he seriously thinks N,O, “au incongruous ior- 
mula’? anda “monstrosity.” If he did, he would 
know that no G formuly for NO can exist, N being 
a perissad, and O un artiad; whereas, by writing 
the formula N,O, the G formula may be rendered, 
N—-O-—O- N,all the bonds of each element 
being thus satisfied. I wish “ Experimenter " 
every success at the coming exam., but am atraid, 
unless he considerably alters his views before May, 
that the examiners will not consider him suitable 
tor a scieuce teacher.— E. G. T., Plymouth. 


(19160.] — Chemical Atoms. — That water 
should be H,O, instead of HO (as Berzelius wrote 


Fes. 16, 1883. 
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it). is very plain: firstly, as a rule, a molecule 
equals two volumes, thus, H,, O:. Cla, &c. = two 
volumes, the exceptions to this rule are mercury, 
arsenic, sulphur und phosphorus, so in equal 
volumes of diatomic elements such as H and O, 
there are equal number of molecules, and it can be 
shown by the eudiometer that two volumes of H 
combine with one of O to form water; therefore the 
formula would be H, + O, = H,O + H, O. occupy- 
ing four volumes. I think that Experimenter ” 
did not write advisedly when he speaks of “such 
abominations as NO” &c., for chemistry, as other 
sciences, is a progressive science and liable to alter- 
ations eren in the “well known field of inorganic 
chemistry.” Indeed there is a French school which 
renounced the atomic theory entirely and based 
their chemical calculations on heat. Concerning 
tlle O 16 theory,” the atomic weights are found 
as follows: it was ascertained, by analysis, that 
oxygen combined with various elements in more 
than one degree as H:O, CO,, Fe. O.., N: Os, &c., 
and the degree which corresponded to Dulong's law 
of specitic heat should be udopted as the atomic 
weight: thus the specific heats uf the elements are 
inversly proportional to their atomic weights; or, in 
other words, if the specific heats are multiplied by 
their atomic weights the products will be all eal, 
or only differiug slightly owing to inaccuracy of 
working: so if we tauke O as S, then 8 x 02175, 
{the specitic heat of O) = 1700, also take 16, 
(really 15:963) = 16 a 02175 = 3-480, taking the 
specifie weights, (J.“. the product of the atomic 
Weight aud specific heat) of the other gases, we find, 
hydrogen 34409, and nitrogen 3413, and as the 
figure 3'450 practically corresponds to the other 
specific weights of the other gases, 16 is taken in 
reference to 8, as the atomic weight of oxygen. 
here are other laws by which the atomic weights 
are corrected, but, this is the-chief law. Couceruing 
N. O see “ History of Chemistry,” by Thompson, 
Vol. II. p. 289; N. O, forming two volumes of gas, 
and zut four volumes, just as Fe, Ch represents a 
molecule, or two voluines, whereas FeCl, could not 
exist in a free state. A good book on this subject 
would be“ The Atomic Theory,” by Wurtz, of the 
International Scientific Series, publisned by Kegan 
Paul.—WALTER H. INCE. 


(49467.]-—Indicator Diagram.—This is evi- 
dently from an old engine. If the valve is as well 
set at the other end of cyl., then there is little to 
find fault with. The diagram shows the engine to 
be in good condition. LAH OMNI VINCIT. 


(49:69.]—Worm-eaten Floor. — Wash first 
with a solution of carbolic acid, then work in a thin 
paste of plaster of Paris.— SIGMA. 


(49469.J—Worm-eaten Floor. — For worm- 
eaten furniture I have found methylated spirit kill 
the insects. Stop up the holes with whiting and 
nil, or plaster made thin.—J. D. 


(49409.]—Worm-eaten Floor.—Clean all holes 
out with a brush; then fill them up with patent 
knotting; then you may paint, varnish, or polish 
as you prefer; but be sure that the floor is clean, 
aud you get all the dust out of the holes.—J. 
POULSON. 


[49471.]—Singapore.—Singapore has a popula- 
tion of 61,762, which is chiefly made up of Chinese, 
Malays, aud Klings. Its climate is healthy, the 
surface is low, undulating, and very thickly wooded. 
The soil is more particularly adapted for ihe growth 
of cocoa-nuts, sugar-enne, tapioca, and fruits. Its 
area is 224 square miles; its length 2) miles; and 
its breadth 14 miles. But you had better consult 
some work, giving full and reliable information.— 
W. HENLEY RICHMOND. 


4$9471.]—Singapore.—I should advise Leo- 
Trieste’ to think ot somewhcre else, as the climate 
is bad for Europeans: life short; will be glad to 
return.—ONE Havind BEEN ON THE Coast. 


[49473.]—Patent Leather.—J. S. Saddler asks 
for a very valuable trade secret. If he will ad- 
vertise his address I will willingly help him.—J. 
PoULson. 

490476. —Ferns.— I should think that your 
correspondent refers to a Seluginella, not a fern. 
This is a native of Palestine aud is known as the 
“ Resurrection Plant,“ or Sclaginella lepidophylla. 
The importer says, This plant as received is per- 
fectly dried up as though dead, but upon being 
placed in a vessel of water begius to unfold, and in 
a short time reveals its green colour and beautiful 
feru-like form. it will lust for years if not allowed 
to remain more than a day or two at a time in 
water. When taken out it will dry up again and 
after a short interval may be again expanded by 
being replaced in the water. If your correspondent 
likes to advertise his address, I willsend him the 
name of the firm who supply it.—Dr. W. I. 
Browne, Aldbrough, Hull. 

49479.]—Chamber-Organ.—If G. T. B.” 
will advertise his address, £ will put him in the way 
of obtaining some valuable instructions in tuning 
his organ. It would take columns of the “E.M.” 
to deseribe the ait of tuning properly.—G. FRTLR. 


[49153.—Massachusetts Washing.—Thereisa 


small article sold that is placed in the-copper or the 
boiler that does all that ‘‘Soap Bubble’s’’ informant 
spoke of. If you advertise your address I will in- 
form you where.—J. PoULsoN. 


49489.]—Lead Pencils.—These are rounded by 
being placed in a stop block and planed with a 
hollow or half round plane- iron turning them end 
for end at each stroke of the plane. J. Pour SON. 


[49489.] Lead -Pencils.—I have had no actual 
experience in making lead-pencils, although I have 
manufactured large quautities of gin. round rods in 
an ordinary moulding machine. The essential 
requisites of a machine to do this kind of work are: 
two horizontal spindles, one above and one below 
the bed, driven at about 3,500, a set of four-geared 
feed-rollers with stepped cone, giving from 20 to 
soft. per minute, and the usual holding-down 
levers and springs. The cutters muy be made in 
more than one way; but perhaps the following, 
although expensive in first cost, would be most 
sutisfactary in the long-run. They are made by 
turning a number, say 15, of semicircular grooves in u 
cylinder of steel, corresponding with the size of the 
pencil. This cylinder is then cut through the 
centre longitudinally, aud one edge of each half 
bevelled to form the cutting-edge. After being 
hardened and tempered, they are set upon the 
spindle eccentrically, so as to give clearance to the 
cutting-edge. The great advantage of this form 
of cutter is the ease and certainty with which it can 
be ground and set, also retaining its shape until 
worn out, a very remote contingency. If you found 
it economical to use stuff which would make 15 
wide, and fed at the rate of 25ft. per minute, this 
machine would round about 30,000 pencils per hour. 
—W.J. 


(494190.]—Speed of Shaft.—To attain this ob- 
ject, you must multiply the size of pulley ” on 
main shaft by the number of revolutions of same, 
divide this by the speed required, and the pro- 
duct will be the diameter of pulley required; the 
distance of shafting one from the other does not 
affect this in any degree, as the power is merely 
transmitted by the belt. Therefore, if he puts a 
24in. pulley on his main shaft, running at 90, 
he will require a gin. pulley on counter-shaft, 
which will give him 550 revolutions. He will now 
sec that half the speed is attained, and to double 
this he will require pulleys acting 2 to 1, that is to 
say, a 16in. pulley on counter-shaft, driving an 
Sin. pulley on machine, will give him 700 revolu- 
tions. Fora work ou this question, and all others 
in connection with machinery calculations, I would 
refer him to Templeton’s Guide.“ —-PATTEHN· 
MAKER. 


[419490.] — Speed of Shafting. — Survey“ 
does not give us any information as to the sizes of 
the pulleys in his countershaft; so I cannot say in 
which way they will alter the case. I should 
strongly advise him to employ a countershaft, for 
it would require over a 9ft. whecl in his main shaft 
to obtain the requisite number of revolutions of 
machine, driving direct. Tho distance of one shaft 
from another does not affect the speed in any way. 
The rules for calculating I always uso are :—Given 
the diameters of drivers and driven, and revolutions 
of driver, to find revolutions of driven. Multiply 
diameter of driver, in inches, by number of revo- 
lutions, and divide by diameter of driven. The 
quotient will be the revolutions of driven.—W. 
LissINGTon. 

[49494.]—Ohemical. — ‘‘Mrnpier’’ will, I 
think, find that the best way out of his difliculty 
will be to decompose the whole mixture, and then 
to distil off tho iodine; to do this he should add 
sufficient sulphuric acid to the mixture, to liberate 
the carbonic anhydride contained in the sodic car- 
bonate; then by adding black oxide of manganese, 
aud more strong sulphuric acid, the iodine in the 
sodic iodide will be set free aud may be distilled off, 
together with the 30z. that ‘‘ Meddler” added. 
The reaction may be expressed thus— 


2Nal + NaCO, 4 MnO, 
(sodic iodide) (Sodic carbonate) (manganese oxide) 
2004 
(sulphuric acid) 
2 Na, 80, + 21 + 
(sodic sulphate) (iodine) 
CO . 


= MnsSo, + 
(manganic sulphate) 


(carbonic anhydride) (water) 


The above operation is, however, rather complex 
for anyone but a skilled chemical manipul:tor to 
perform, so if Meddler’’ has done nothing of 
the kind before, I should advise him to take the 
mixture (if the quantity warrants it) to a manu- 
facturing chemist, who would, no doubt, tor a 
percentage on the iodine obtained, recover the 
iodine from the mixture.—E. G. T., Plymouth. 


[49192.]—Mining Queries.—(1) The quantity 
of air would be reduced in the same proportion in 
each split; therefore the quantities would be 5,000 
and 3,000. (2) The expansion of gases = ,4, for 
every degree Fuhr. In the example given the 
increase of volume = 40,000 < (1) = 3.203 cub. ft., 
making a total of 43,205 cub. ft. Now, the area of 


a l4ft. shaft = 196 circular feet; and to maintain 
the same velocity in the upcast as in the downcast, 
we have the proportion 40,000 : 196 :: 43,258: 212 
circular feet; and the square root of this = 14:56ft. 
dia. This answer does not allow for any gases 
which might be generated in the mine; nor for any 
obstruction there might be in the two shafts. 
(3) The direction of full dip is from A to C, and 
the amount 2 = lin 10. The strike or level-line 
is at right-angles to the full dip, or from B toa 
point midway between A aud C.—J. H. W. 


A — Tramway. — I do not see how 
„Hampshire can overcome his difficulty other 
than by erecting a bridge over parish-road, or by 
tunnelling under same. To do either of these he 
would have to submit his plans to the tocal board 
of that parish. If they should pass the board all 
right, he can use what means he likes to convey his 
trams, without consulting them further. I should 
suggest an endless rope, so as to make the full 
trams pull the empty ones up. If he could take a 
trip into some of the North Staffordshire colliery 
districts, he could witness the action of this pro- 
cess in a variety of forms.—PaTrERNMAKER. 


[19496.]—Tramway.— Capt. Fairholme, R.N., 
writes to inform Hampshire,” that ho carried out 
some experiments at Bristol at the locomotive 
factory of Messrs. Fox, Walker, and Co., on a gra- 
dient of 1—10, and found that a heavy locomotive 
was completely under control and could be stopped 
at pleasure, on that exceptionally severe gradient, 
with the Heberlein brake. He will be glad to 
afford “ Hampshire“ any additional information if 
desired: and is quite prepared to fit up any trams 
with these brakes if written to at 9, Gracechurch- 
street, London, E.C., 

[49498.]—Skrivanoff’s Dry Cell.—The size of 
the plates has nothing to do with the E.M.F. The 

arts would require renewing evcry few minutes if 
it was possible to get an electric lighting current out 
of the battery, which is a self-evident impossibility. 
It is only of use for the infinitesimal currents used 
for medical purposes. Sid Ma. 

[19509.] — Grinding Tough Seeds. — An 
American Steel hand-mill will reduce anything to a 
very fine powder. They are to be had ut a riy 
small cost. You had better advertise address. 
will communicate with you.—J. PouLsoy. 


[49513.]—Transfer Inks.—Try mixing dry 
colours in turpentine and lay on with camel'g-hair 
pencil. If it docs not answer the experiment, it 
will not be very costly. That is the way I have 
seen them prepare the carpet and other patterns in 
Yorkshire.—J. PovLson. 


[49514.]—Comets, &c.—(1) Halley’s Comet 
has a period of 76°78 years, and its next perihelion 
assago will take place about August, 1912; 
[échain’s 13°66 years, perihelion” passage June, 
1885; D’Arrest’s comet has a period of 6°441 years, 
and the querist will find details of its next return 
on page 519 of the number in which his query 
appears; Faye’s comet, having a period of 744 
years, will 9 return to perihelion at the 
commencement of 1888; Winuecke’s comet has a 
period of 5°54 years, and may be expected about 
the end of 1885, or the beginning of 1886; De 
Vico’s comet takes 5°49 years to perform a revolu- 
tion, and is due about the present time. Judging, 
however, from past experiences, it is more than 
probable that it will not be observed. Biela's comet 
(or comets) had a period of 6°G17 years, but, as 
Chambers says even tho continued existence of 
the comet seems now open to uncertainty, startling 
as such asuggestion may appear.“ Brorzen's comet 
travels round the sun in 5581 years, and may be 
expected in the spriug of 1885. With regard to the 
last-mentioned comet (Eucke's) its period is pretty 
accurately determined to be 3:296 years, and as the 
lust perihelion passage took place in October, 1881, 
we may expect another about the middle of Feb- 
ruary, 1885. (2) Taking the radius of the earth’s 
orbit as unity, we have the following perihelion 
distances ,—M¢chain’s, 1°0274 (1858); D’Arrest’s, 
1:1696 (1857); Winnecke's, O 7689 (1858). (3) y Vir- 
ginis seems to be variable, but tho period has not 
yet been determined. Aceording to Struve it must 
be several years at the least. a Cassiopei has a 
period of variability of 79°1 days, 3 Lyre of 12d. 
21h. 47m. The fluctuations of this last uamed 
star are, however, rather remarkable. Starting 
from a maximum magnitude of 3:4 it diminishes to 
4'3; then follows a second maximum of 3'4, and 
then a second minimum, this time of 4'5 mamni- 
tude. After this, the star regains its maximum, 
and the period iscomplete. This double minimum 
caused the first observers to assign a period equal to 
half the real one. (4) The outer satellite is named 
Deimos, the inner Phobos. -A YOUNG ASTRONOMER. 


[49516.]—Galvanometer Ooils.—To “Sigma.” 
The width of the galvonometer coils depends on 
the purpose intended. If large deflections are to be 
used, the wires should extend beyond the width of 
the necdle’s position, otherwise the value of the 
larger deflections will be very largely reduced 
below even that of the tangential scale. If used as 
a zero instrument, or for small deflections, the wire, 


erpecially of the inner layers, should be kept near 
the middle line. I do not think there is any definite 
rule as to size of coils, except that the best dimen- 
sions are those of a 5 ellipse ; that is, such 
as will take up the principal lincs of magnetic force. 
The size of wire used in such space depends on the 
object ; fine wire gives length of spark, thicker wire 
gives a shorter but thicker spark. The only way to 
tind out what battery poner a coil will stand is to 
add to it cautiously: it depends entirely on the con- 
struction of the coul, its insulation, size of wire, and 
capacity of condenser. The best way is to keep 
well within the limits of reason, because damage 
once done is difficult to remedy.— SIGA. 


UNANSWERED QUERIES. 


— . — 


The numbers and tilles of queries which remain unan- 
swered for five weeks are inserted in this list, and tf stil? 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they cun for the bens fit of their seliow contributors, 


Since our last Fizgers has replied to 48664, 48714; 
G. Fryer 48754; W. Henley Itichinond, 4965; J. Poul- 
son, 49018. 


48826, Bench Lathe, 327. 

4828. Gas Engine, 327. 

Henry’s Solution of Ralts, 327. 
Continuous Brakes, 327. 

American Iron Planes, 28. 

Voss Multiplate Machine, S28. 
Rymme’s Theory, 325. 

Bubsidence near Maidstone, 323. 
Coals, 325. 

Air Currents, 328. 

Problem, p. 415. 

Electrie Clock, 415. 

Burnt Sugar, 415. 

Ross Battery, 415. 

Lathe-head, 415. 

Zine Tanks, Mi lk, and Ammonia, 415, 
Oval Chuck for Wood Turning, 419. 
Model Electric Engine, 415. 

Gas Engine, 416. 

Making Circular Bellows, 416. 
Mugnesian Ce ment and Emery, 416. 
The Largest Ironworks, 416. 

G. E. R. Locos., 416. 

Tale of Wight Locus., 416. 

Yacht Building, 416. 

Brewing Pan, 416. 

Motor tor Workshop, 416. 


QUERIES. 


— . — 


49518. Eggs and Chickens.— There is strong 
division of opinion amongst us as to the above. The 
question being, Is the yelk transformed into the chicken 
which eats the white, or is the white really the chicken, 
which consumes the yelk ? The question, as a Scientific 
one, may interest other readers besides—Cus ae. 


[49619.)—Faulty Battery.—Having constructed a 
battery (on the panes described in reply to query 
48807, p. 435, Vol. XXXVL) with nine cells containing 
about a nog in each of sulphuric acid and water 1 in 12; 
vine and copper, length 4in., breadth jin., the former 
being amalgamated ; by placing the brass handles 
together sparks can be produced, and the acid appears to 
boil round the copper; but by taking a handle in each 
hand all action ceases, and the battery won't give ashock. 
Perhaps W. 8. W. or Mr. Lancaster will kindly state 
where deficiency is, and oblige—Rers:actory, 


49520.]— Stain for Stone.—I have a quantity of 
Cornish serpentine stone, but it in't nicely coloured, and 
I should like to be informed if it can be coloured artiti- 
cially, aay bright red, and perhaps a little darkish green. 
If co, I should be very thankful for full instructions tor 
doing it. What ingredients to use, what liquid to mix it 
with, and Low to prepare and apply it? Should it be 
upplied hot or cold, nnd should the stone be hot or cold 
and must it be applied before or after polishing, and will 
the stained parts polish the same asthe rest! I wanta 
ktuin by means of which I may imitate the natural veins 
of good quality serpentine. It inust bea stain that will 
nottade, Also, whut is the best way to heighten the 
polish after finishing with crocus, so us to tinc glossy sur- 
lace !—Masoy. 


49521.) - How to Black Hammers. How can I 
give hand-hammem and tools a clean and permanent 
black ? The so-called self-black ' preferred. Varnish 
is objectionable us giving the articles a dirty or sticky 
ae Particulars of expeditious and good methods 
will be gratefully received.— I. G. 


49522. )— Collotype Printing.—Can Mr. Pumphrey 
orany of our friends inform me of the cause of my 
failure in above! I coated the plates with a first coating 
of albumen and gelatine, and a second of gelatine, ou 
which I obtained the transfer or print ; but om procced- 
iug to ink the plate, using an ordiuary lithographic roller 
and ink, the gelatine came off the plate in folds, adhering 
to the roller. Would the fact of my having heated the 
plates after the coating had set, in order to level the coat, 
cause it, or is the ink wrong 1—NuxsrLUssYD, 

19523.]— Borer for Lead.—Can any correspondent 


inform me what is the mgbt form of a borer to make a 
hole * 2 2in. diam. through a foot ur su of solid lead ? 


42524.) — Hypsometer.— Would Mr. Lancaster, or 
other contributor favour me with particulars, dimensions. 
&c., of this instrument, used fur taking altitudes of hills 
church-steeples, &., without a knowledge of trigono- 
m:cry! I should like to construct one if the details are 
uut too complicated.—J. B. Puore. 
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49325. Making Air-Balls.—I have tried melting 
the rubber as you (Mr. Editor) advised, but only made a 
sticky muddle. Will you kindly let me ask if any one 
will advise me how to make the above. giving the mode 
of operation“! I want them to give away at a school 
treat. Ton. 

(49526.]— Mining. — A narrow board drive 600yd, 
and rises 2·5in. per yard, aud gets a Sift dipfault. There 
isa dip drift drive, dips 3in. per yard, empty tub w:ighs 
ewt., and carries licwt. of coal. Can there be a double 
incline made geared up with drums to suit tlic long and 
short incline, the long incline to run with 12 ‘tube. How 
many full tubs will they be able to pull up the short in- 
cline, or what would be the chcapest way to get the coal 
up the drift !—Fiust CALLEa. 


(49527.|—Setting Lathe Heads and Slide- 
Rests.—Will any reader inform me how to set lathe 
heads and slide-rest true with bed! The bed is a woud 
one, faced with iron. I cannot turn shafting true- it is 
always tapering. What is the cause of same !—-Turser. 


40528.) Deal Doors.—I want to make sume deal 
doors must be deal) to lay on a clay soil. I would be 
obliged if any one will kindly let me know which is the 
best kind for that work, if any ditference.—Comats, 


(49529.)—Raising Water.—The only drinking 
water obtainable for my household pore is from a 
spiing issuing frum the side of a bill 300 yards distant, 
and fully soft. below house level. There is no sutticient 
stream near to drive or work u nam. Now would it be 
convenicnt to fix a pump at the spring to force the water 
up to house, as it would always necessitate someone going 
there to operate it? Is there any practical way of dealing 
with the case froin the house, beyond that of fetching in 

uils, as now done? It has occurred to me that it might 
þe done by means of an air-pressure pump forcing air of, 
Sy. 401b. pressure down a smal! pipe into a mull cistern, 
situate at the spring, which fills with water by a valve 
opening inwards, when not under pressurc from the air- 
pump; but which valve, when pressure is put on. would 
close (like the ram), and contents of cistern be forced to 
site required. If practicable, this plan seems preferable 
to a line of rods working a piston or pole at the spring, as 
less likely to be tampered with. It would also probably 
be less expensive. No mechanical motive-power is avail- 
able in this case. Kind advice will oblige—Muanie> Bene. 


49530.]— Neuralgia.— As I wish to construct such a 
battery as W. B. W.“ describes in No. 929, would he 
kindly give some further details! What is to be under- 
stood by a binding-serew,’’ and how is the connection 
with zinc and copper piece made by this screw! Also 
how is the brass tube having a wooden handle attached to 
the metallic cord, and how is the sporge titted on? As 
the apparatus might be largely adopted, perhaps 
“W, 8. W.“ would supply sume sketches, which our 
good friend, the Editor, would en kindly permit to 
appear. from which the construction by non-protessionals 
could be effected ?—MAkIENDERO. 


(49591.}—Alum -Water.—I am residing where, 
formerly, alum was largely manufactured. The water is 
said to be impregnated with alum, and unfit for washing 
purposes, turning the linen grey. Will some of our 
friends kindly say if there is any way of neutralising the 
alum und making the water fit for washing purposes! 
Also, if there is any simple practical method of testing it, 
as to what extent alum is present in the water !— 
ALARIENBERG, 

FRU Clay Models.—Is there any menns of 
making clay models hard and durable, either by the use of 
petrifying solutions, by the admixture of suitable 
coments with the clay, or otherwise !—W. E. C. 


{49533.1—Organ Pneumatic Tubes.—Will any of 
your readers kindly give me assistance on the following 
point! 1 have coustructed a soundboard on the ** Roose- 
velt system i. e., pallet to each pipe, for eight great 
organ stops (double to trumpet) amply blown. What 
size should the valves be in the tubular apparatus CC, 
Ten. C, mid C, and top C? And what size should the 
controlling groove be at the same notest A sketch of 
the best way of n the valves in connection with 
the keyboard, and any information will be thankfully 
received. Is there any reliable source of information on 
the system published I- VAC Ur xX. 


49531. — Gas Supply.— To Tnosas FLETCHER AND 
Oruxns.— Rule wanted to obtain the quantity of cual-gns 
at different pressures in mains, that will be disch d from 
pipes of different diameter at 1oit. from main! Also, 
what allowance must be allowed for friction at per 100ft. 
from it !—OpvreLLow. 


49535. Engraving on Brass, &c.—Will some 
kind reader give me information on the above. as to the 
method, and also the forms of the co generally 
used for cutting name-plates, &c. 1 F. W. 8. 


[49536.] Analysis of Manures.— Will Mr. Allen 
kindly give the tests for ammonia (peligots) and soluble 
phosphates (uraniuin process) in manures, With full 
purticulars of procedure, and oblige—T. 8. 


(49537.]—Microscopical Mounting.—Cran any 
of our microscopical readers tell me what is the best 
varnish to use in order to fix covers on objects which are 
mounted in balsam and benzole! If they would shortly 
describe the pr cess of mounting with balsam and 
benzole, particularly in dealing with objects of such a 
thickness an to require a shallow cell, I should feel 
greatly obliged, as hitherto I have been unsuccessful in 
my efforts in this direction, and Davies on Mounting“ 
does not throw much light on the matter.—Novice. 


49538.] Turning. — Would one of your corre- 
spondecuts kindly inform an amateur what he could make 
out of vegetable ivory (coroso) nuts? And what is the 
best way of chucking thet in the lathe : Caro. 


(49539.]— Barrel Organ.— Will anyone give instruc- 
tions how to make a barrel organ with reeds? I have 
35 reeds (Munroc) from G to F; can I turn these to 
account! Must Idrive by worm and screw ; or cannot it 
be worked by a strap driven frora the bellows action 
worked by the feet !—J. C. 


[49540.] Adhesive Substances.—I want to coat 
two substances so that they will adhere without the 
application of moisture or heat when brought intocontact. 
At the rame time, neither surface must adhesive to 
uncoated surfaces. Can any reader help ine IJ. H. 


the best of them ? 


reader 


present, may I ask fur advice as to the best 


beef-steaks, and port wine, was all wrong; 


readcrs 
making 


be kind enough to tell me whether 


Fen. 16, 1883. 


(49541.]—Organette.— Our American friends have 
invented a tribe of autoinatic instruments called variously 
e organinas,”’ “orguinettes,”” * orchestriunette,'” °* pia- 
nette.“ Will some kind friend tell me what are the 
peculiarities of those reveral instruments. and which is 
I got one called an“ orchestrionette, 

tribe; and now Iain 
told another, the“ organetto,” is better. A few hints on 
the subject will oblige—Tuk Urgas Grixven’s Moxney. 


49512. Mercantile Insurance.—Would same 


I was told it is superior to any of the 


reader kindly recommend some easy book on Mercantile 


Insurance. suitable for one taking it up as @ professiun ! 


A. L. M. * 


40513] —Horse-Power of Eng ine. Would any 
kindly give me the nominal, actual, and indicated 
horse-power of the following engine ? Diaraeter of 


cylinder lGin , struke 24in., steam-pressure Alb., making 
S0 revolutions per minute, but 


working on the expansive 
principle, the steam being cut ctf ut jrd of the stroke! 
Also, explain what would be the ditference if the eng me 


were not working expaneively -A. B. G. 


[49544.]-Spectroscope.—I should be glad if some 


of vur contributors would vive me particulars of how to 


construct a good cheap pocket syeutroscupe, for use in 
the Bessemer process !—BesseseR BLOWER, 


49545.)—Diet in Training.—As the question of 
„drinks is engaging the attention uf your readers a$ 
system of 
moderate training fur rowing at the Covel Ang 
especially what liquids, stimulant or other, s$ vuld be 
allowed ? I hear that the old fashion of half-couked 
and should be 


glad to know what the present medical opinion is un the 


subject [—Horrokes CCL. 


(49546.1—Catgut.—Would any kind reader tell me 
how to prevent catgut from stretching on a lathe 7—C. 


(49547.)—Access to Pump.—I should be clad if 
Mr. Wetherticld could tell me it I am right in claiming 
access to a pump, under the following circumstances ! 
Four cottages, all one property were put up for sale in 
two lots. bought No. 1 lot, but found that the pump 
and well were on the boundary of lot 2. No meation 
was made of this at the sale, nor is the well mentioned in 
the deed. One of the tenants in my lot has had access to 
the pump for 25 years, and there is n door in the party 
wall, evidently put on purpose. Could the purchaser uf 
lot No. 2 bring an action tor tresp1ss against my tenants 
for continuing to use the pump i- W. 5. 


(49548.]—Hogs’ Bristles.— Would one of your 
ive me a few hints on choosing bristles tor 
rushes ! What different sorts are there, and 
what should be the price of them Houat. 


149549. Photo-Lithography.— Would any reader 
an amateur photo- 
Pappe could produce from his negatives pictures, in 
such a way ns the design plates of the Building News 
are done from the original drawings; how to set about it, 
Cc. 1—Semwrer Five is. 


e Mr. Robinson 
oblige un amateur by giving hin formula for (1) Good 
silver-ba h; (2) Good developer: () Good intensifier 
(4) Good fixer for wet collodion plates something that 
will not be injured by keeping !—Seures FIDELIs. 


(49561 J —Hot-Water Apparatus.—I shall be 
obliged fo Dr. Edmunds, or any other correspondent 
who will explain the system by which it is alleged that 
water containing lime in solution can be heated for 
domestic purposes without incrusting the boiler or pipes. 
I mean that which Dr. Edmunds quoted, No. 131, page 
480, January 26, 1883, as Perkin's arrangement." My 
house issupplicd by water from the West Kent Water 
Company—excellent water, but so highly charred with 
lime, that I have to get the kitchen high service boiler 
cleaned eut every three or four months. Without such 
attention, the flow pipe, of fully one inch bore, becomes 
completely choked in a year, and the boiler more than 
half tilled with a chalky deposit, —G amsa SIGMA. 


40552.]— Foul Tongue.—Will Dr. Edinunds tell 
me what trentinent 1 can adopt to cure myself of a tongue 
which is black or dark-brown down the centre bout zin. 
vide! I generally have neuralgia, or a headache at the 
same time, but nut always, and cverything tastes aad. I 
have consulted my medical man, aud he is unable to 
account for it or vive me uny effectual remedy. Iama 
druggist, and I have never seen anyone with so black a 
tonzue,—CHEMICUS. 


49553.] Battery Construction.—I beg to thank 
“Sigina ” for reply to query respecting positive element, 
and now intrude upon his kindness tor turthur advice. 
I wish to make up 50 or 60 cells (pint size) of the fullow- 
ing construction :—Porous cell coutaining rod of amal- 
yvamated zinc. Outer cell, strip of sheet platinum (of 


| platinised silver) on a support of ebonite, and packed 


with a mixture of carbon and manganese solution, Sil 
amtmoniac, or chloride of zine. (1) What is the rule for 
width of the platinum or platinised silver: nud if sufficient 
for the metal to be on one side only of the ebouite support, 
or should both sides be covered so as to present equal snr 
face? (2) Should the outer cell be packed full with the 
carbon and manganese ? (3) Which of the two solutions 
would be preferable, sal ammoniac, or chloride of zinc? 
(4) Would a battery, such as described, have grater 
E. M. F., and be more constant than the Leclanché, and 
if suitable for working a medical coil, using. say, two 
(each of pint size) or une quart size ?—'THERArEUTIST. 


(49554.)~Diaphragm in a Refractor.—Would 
gome astronomical render kindly inform me how to neue 
late the position of a diaphragm in the tube of a refract- 
ing telescope! What would be the result if no dir phriga 
was used ? I notice that in Chambers's " Descriptive 
Astronomy ” (in the description of astronomical instru- 
ments), and in Loomis's ‘ Practical Astronomy, no 
mention is made of a diaphragin. Information op the 
subject would oblige, but please do not refer to bu. K 
numbers.— NEPTUNE, 


(49555.]-Glass Positive.—I have an old glas posi- 
tive, from which I wish to take a paper pruit; but the 
film side is varnished with yellow varuish, Huw can J 
remove varnish! Is there any chance of spoiuag boei- 
tive in removing varnish - Toon a. 


r 


this journal tell me how to grind th 


- merce be thickened with anytlung of a tran 


> meridian in perpendicular 
towards east or west! 


Fes. 16, 1883. 


Ld 


40356.) Perpetual Almanack.—Will Mr. Pear- 
son obhge by furnishing rule for finding 
which Easter will fail upon a specitied date w 
posible days. Ihave employed a week’s leisure in tr 
to finda rule. without success, 
excited by the fact that Easter this year falls on 
25th. which date is a very rare one for that feast. 
tricud gave me this doggi d. which sct me to work— 


„When Our Lord falls in our Lady's lap. 
England will meet with sume miahap.” 


rch 
A 


—Horxos. 


49357. Sundial.— Will any 
favour us with the rule to tind 
dia 
For 
clearly explained in Vol. XVI., p. 45, &c.—W. H. 


49565..—Focussiug Screen. d 
c glass of a foċussing 


screen ?—LirTLE JUMBO. 


49559. 
baran,” or some ot 
kindly state what are t 
kind of eyepiece? Won 
division of Saturn’s Ring through my simple refractip 
telescope (non-achromatic), din. o.g., 14ft. Gin. foca 
length. 1 faney I have just been able to glimpse this 
division on two or three occasions with the o g. sto 
down to Hin., using a Huyghenian eyepicce, powcr 
‘95 diam.—E. T. Joy. 

(49560.;-Collodion.—Can_ plain collodion of com- 

sparent or 
g character, so as n 


semi-transparent varnishin 
al sürface when painted on! 


dull the lustre of a bright met 
—MeEcHasie. 


49561. Weaving. 

. lent for “ Cartons pour le tissage,“ or 
sage? { Can anyone inform me whether a 
recently been invented for manufacturing in 
carding-combs for weaving (it that is the rendering) ? As 

a rule, I understand the process of manufacturing such 
articles is a very lengthy and expensive one, and requires 
tuch minute care, that none 


—What is the English uiva- 
i ** Cartes de tis- 
machine has 
94 hours 


it. Such an invention, therefore, would be of great im- 
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the year in | whether the onu 
ithin the | placed the portma 
ying | or by the instructions o 


my curiosity having becn | g 


of our dialing friends | years ago 
e angle of hour-line to 255 in 51 0 wo 
Is declining from south | particle now remaining of thos 
horizontal dials it en been | tattoo marks are as distinct now 


— Will some reader of | journal before, 


-Ramsden Eyepiece.— Would “ Alde- | ject will also affect the teachin 
her of your astronomical contributors, | material body 

he special advantages of the above | poised ? i 
ld it enable me to see Cussini's mutter. W. H. MAGUINE. 


yped : 
about ası 


t tolm 


but skilled workmen can do | of ours kindly ex 


557 


tight ; escape-wheel true: contrate true also; TANDIR 
gnod and work fice ; can find no confinements ; runs we 
when verge ia out. Ought I to bush out from beginning. 
or how should I act ?1—Axxious. 

poe Renova Ina Old Silver Jewellery. 
I understand how to polish old silver jewellery, but I 
want to know how to obtain the dull appearance seen on 
new goods. Can anyone tell me how to *' renovate old 
silver 1 TOOGRk. 


or the Railway Co. for damages, and if the gentleman, 
s of proving that the railway porter 
nteau in the hat rail at his own instance 
f the gentleman. rests with the 
plaintif ! F. Jonxsox. 


Seven Years.— 
very particle of 
our bodies change once in seven years,“ and not only 
change, but are entirely removed from us, and re- 
placed by pew ones. I should be glad to see an explana- 
tion of the following. I have a tattoo mark upon my 
body, done when a boy: as that was twenty-one 
my body must huve changed about three times, 
rds, I have cast off three old bodies, nut a 

e bodies within me. The 

as when first executed. 
How is this? This subject has been discussed in another 
but not clearly explained, one instance, 
le, being that of a boulder remaining 
ottom of a running stream; but surely 
tween the two cases. This sub- 
g of the final raising of n 
the question arising, which one is to be 
ll be glud to be enlightened upon this 


entleman, or with me, the 


[49570 Physical Change in 


If it really is a physiological fact that “e 


CHESS. 


— e — 


Att Communications for this department must be 
addressed to the Chess Editor, at the office of the 
ee Macuasic, 31, Tavistock-street, Covent-garden 


given as an exain 
stationary at the 
a wide difference exists be 


PROBLEM DCCCXXII.—By D. Macxar. 
Binck. 


I sha 


(49571.|—Electrical Resistance.—I understand 
that the conductivity of a wire increases with its softness, 
and also that heating u wire increases its resistance: but, 
t seems to me that beating must necessarily soften a 
wire, I cannot reconcile the two statements. Will one of 
ours kindly explain ! B. H. 

posa | Xe Mr. Allen.—Will Mr. Allen kindly 
inform me what causes the inuttley. or marbled appearance 
in ordinary blue motticd soaps !—BoTuxren. 


49573.]Gums Receding from Teeth.—Will 
Dr. Edinunds kindly state what is the best remedy for 
gums receding from the teeth ? I am in the habit of 
«cousionally chewing a small piece of rhubarb, which I 
tind excellent for the liver when a little out of order. Can 
this be injurious to the gams, as I fancy the teeth feel 
rather loose after doing so - J axon. 
(49574.]—Meridian Instrument. Will some onc 
in the purpose of. and how to use, one 
s patent, aud hasan hour circle ? 


nf the above. It is Dent’ 


portance. The machine in question is papponi to be . J. H. 
(pabi of making such combs for every kind of stuff, a : : de 
silk, linen, wool, &. Has any such machine actually 140575. —Sidereal Clock. —Can an ordinary clock White. [6+7 
been produced, and is it working anywhere 7—O. be converted into sidereal, by either doubling weight of, or White to play and mate in two moves. 
the length of, pendulum !—J. J. H. 


[49502.]— Emery Bands. 
to use occasionally emery bands, Thei 
is, that the glue flakes off the band. 
inform me what is the best preparation to cause th 
vmer to stick to the bands? Also, what is the best p 
-paration to keep the adhesive substance from heating 
Emery bobs or so 
not being pliable enough.—Go-AHEAD. 


(49363.]—"* The Dickens. — Can any one tell me machine. 


what the derivation of the word dickens,” as 
this rense, is! 
a creation due to the popularity 
my opinion has been rather shaken si 
that Shakespeare used it, though I 
pussage.—E. G. T. 

449561. G 


engine 1 h.p., Giles and Humbult's patent. 
trunk piston. also another top 


pinon I am thinking 
o ing away with top piston. as 
less friction and noise. Would any one give 
is to how Iam to make my inlet-valve and 
J. H. G. 

49535. — Fan for Forge. 
ian. Could any reader oblige b 
same, either by lever or foot, size of wheels, 
size of fan best suited for brazing iron plugs 


—I am about to make 
&e. 2 


lin. diain.? A sketch as to how to place wheels, &c., 


will oblige—J. H. G. 


(49566.}—Furnitur 
how I can loosen the join 


—My business requires me 
r prno pal defect 
ould any reader 


lid wheels are useless for the purpose— 


I have always thought thet the word was ` 
rae Dickens: bull ieee D, a eg 

nce I saw it stated 
cannot find the | oy has not F. clear title to the machine ! Axxious. 


as-Engine.—I have a vertical gas- 
It has a 
of 
think it will work with 

me sketch 
exhaust ?— | fessional inform me the 


y giving best way todrive 
into tube | feel at times, on seeing the 


e.—Will some one kindly teil me 
ts of furniture that havo been 
dovetailed 1 I want to take it to pieces for packing for a 


„% ExLIsn Mecnaxic’”’ PronlLxX ASD SOLUTION TOURNEYS. 
J.—Prosiew. 
ist prize, £1 1s. ; 2nd. English Chess Problems“; 3rd, 
Goksip’s * Manual” (last edition); 4th, Collins's 
„problems“; 5th, “ Chess Chips,” by J. P. Taylor. 
II.—SoLUTION. 
Ist prize. English Chess Problems ” ; 2nd, Pierce’s 
“Chess Problems; 3rd, Miss Beechey's Chess 


—A., while boarding and lodging at 
B.'s, purchases a sewing-machine of C., to be paid for by 
instalments. D. becoming security. After paying o 
one-fifth of the purchase money, A. goes away 
considerably in B.'s debt; D. also changes 
makes no great effort to find D., but tries to 
B. (who is a very poor woman, and has kept 
ine inst what is owing her) out of the 
Eventually, after keeping the machine some 15 
machine 


[49576.]—Legal. 


frighten 
the 


in inonths, B., believing her title clear, sells the 
. thereby recovering part only of Blossoms ; 4th, Miles's Problems and Poems.“ 
what is owing to her by A. F., in buying, knows nothing RULES 


t 


of the circumstances of the sale. The question is, Has 
1. Each competitor can send in two three-movers and 


two two-movers, original and hitherto unpublished, on or 
before May 31st, 1883, to the Chess Editor, 31, Tavistock- 
street, Covent-garden. 

2. The 1st and 5th prizes 
second best three-er ; the 
second best two-er ; the 
two moves. 

3. Solution prizes will be given in the order named, 
corresponding to the marks gained by solvers. 

4. The principal variations must be given for full 
marks. Extra marks ” for discovering a a cook.” 

5. The usual rules respecting sealed names and motto. 

6. There must be at least ten competitors in each tour- 
ney. 


(49577.J—To ‘Os,”—Will „ Os” kindly say if he 
has tried “ Bennet's Battery“ for electro-plating pur- 
5 If so, will he give his opinion compare] with 

aniell’s for the same purpose 1—Novicxk. 
(49578.]Electro-Plating Bath.—Will some pro- 
best kind of wood to use tora 
bath for silver solution, and the best method of construct- 
ing one to hold about 20 gallons? Also whether the 
joints require any special treatment t—-Forx Ax D Broos. 


(49579.]—Small Power Engines.—I confess I 


advertisements in ours of 
eta of castings for 


will be given for the best and 
2nd and 4th for the best and 
third for the best sui-mate 10 


a 
0 


handy little gas-engines, and of 8 
making same, &c., a little envious, living as I do where 
gas is not to be had. Will not somcone take pity on 
country residents and tell us how to construct small 
power engines for hot air, which, I doubt not, would be 


acceptable to many.—H. R 


NOTICES TO CORRESPONDENTS. 


_a sea voyage.—OLD BALT. 
> = z ; Tool-Grinding.— To (more especially) | Correct solutions to 819 and 820, by Dicky Sam, and 
(49567.]—Mechanics.—Can any corre ndent give | , 49580. '— 4 ` RRE » DY , 
mē some bel towards solution of the following Dobim. 15 1 rr 115 Pecan ep is I 355 R. J. Adams. 
. ae: r J. Tucrspy.—Tharks for the problems, which we shall 


wer which 
now! is formed from a 


the rin make an a 
cadius drawn toa po 
f 


' with the vertical. a smooth uniform rod remains 


rest when placed with extremity at A, and with a point 
‘pn its length on the rim of the bowl, show that the length 


If the is— 


4asin. B sec. 4 (a- 8). 


T have supposed two forees acting at A, end of rod—viz., 
one whose direction passes through centre of sphere, the 
ent to the sphere, 


have occupied weeks without success? A 
ollow sphere of radius a. Itis 
<o fixed that the radii of sphere drawn to each point in 
ngle a with the vertical, and the 
int, A. of the bowl make an angle /3 


I have made an adaptation of the rest refered to at 
D. 254 of 17th Nov. last. and illustrated in Vol. XXXII., 
p. 212. but cannot get it to work satisfactorily, Can you 
explain how, with it, to get different angles, as unless the 
tool-holder with the thumbscrews is made to shift, I do 
not see how to be able to grind but at one and the same 
angle, some of the tools being too short to advance far 
out from the holder, and I do not see how to make the 
holder shift. Again, unless the point in the post tits very 
loosely, the rest will not come down on the stone ; and if 
it is fitted loosely, there is too much side play, and the 
tool gets at another angle across the stone, and is not 
ground true.—H. R. 


have pleasure iu inserting shortly. 
J. W. Me. A.—Corrected version received. W. T. 
Pierce, J Watkinson, and H. J. C. Andrews are thanked 


for games, chess cutting and problem. 

Dicky Sam.—In your elaborate and ingenious solution 
of J. B., of Boxford’s, problem, have you not overlovked 
the defence 1.-NTat K N It K Kt ' 


R. J. A.— The best book is Gossip's Manual . (last 
edition) price, we believe, 3s. Gd. 


at 


tber at right eee it, a : js 
acting in an upward direction. Curiously, I bave ob- 49581.)—To “ Esthos. Will Esthos ” kind] l : 

tained an answer toa particular case, a = 90°, by suppos- a the calculation whereby he arrives at the result on Tie Khedive of Egypt, through the Consul for 

, at | p. 422, that 100 parts of magnesium pyro-phosphate con- the Netherlands, has been pleased to confer upon 

Mr. James Hill, of the Thames-street Lock Depot, 


ug this last force to act at one time in one direction 
another time in another.—J. C. 


[49568.)—Litho Varnish. 
me what thinlitho. varnish (known as S. H.) is made 


Ido not want to make: the information is only wan 


to aid me in its use.—J. D. 


(49569.J—Legal.—A lady travelling by rail takes a 

wherein already is a gentleman with 
rtmanteau has been | wa 
ust over the lady 
ting of the carriage | fe 


sent in a carriage 
his children. e gentleman’s po 
lared in the hat and umbrella rail 
Heads and during the journey the jo 
causes the po 

dAnmaging her bonnet, 
follow her business for a few days. 
the railway porter pl 
rail, and that, in consequence, 
railway porter cannot be identified by me, 
man commenced his journey in j 
before the lady got into it; 
statement that the railway 
denied. although it may fair 
at the gentleman's request. 
form me whe 


he is exonerated. 


rter put it th 
qpe assumed he 
ould Mr. We 


win any reader tell ) 
from ? | kindly te 


rtmanteau to fall on the lady’s head, 
and causing her to be unable to | stroke.—A JonBrs. 


The gentleman says 
aced the portmanteau ia the hat |, 


as the gentle- 
the carriage some miles 
so that the gentleman’s 
ere cannot be | obliged if some 
1 it there | how to act with follow 
erfleld in- 


her I ought to sue the gentleman passenger | slow 


tain 35°7 parts of magnesium oxide !—Novicr. 
—Dyeing Oil.—Will some cor espondent 
l me how I may dye a vegetable oil black, so 
that when applied to any substance the black may not 
rub off! I have tried several ingredients, but without 
success.—A WorLD-BE Pir ER. 

[49583.]--Water Engine.—How many gallons of 
ter per hour would a ih. p. water-motor require, with 
water pressure at 1901b. per sq. in.! Also state if din. 


ed-pipe would do for a supply ? I have been thinking 
illating cylinders, 3in. bore and 9in. 


the insignia of the Order of the Medjidie. 


Tue Albo-Carbon Light Company, Limited, has 
decided to distribute, out of the profits ascertained 
as earned in the half-year ending 3lst December 
last, a dividend at the rate of 10 per cent. per 
annum, free of Income-tax. 


Eve Workman connected with the Building 
Trudes e iring a Situation should advertise in “THE BUILD- 
ING NEWS," published every FRIDAY, pacs Fourpence, 
at 31. Nato et Covent-garden, bondon, W.C. 

“THE BUILDING NEWS" is the Princi Journal, repre- 
sentin ! and Pangon 0 the est circulation 
of any Pro 0 ourna. e om. 

Ever Workman shonid insist on secing “ THE BUILDING 
NEWS" every week at his Club or Coffee House. He will tind 
more Lists of Tenders for new work in it every week than in 

is likely to be 


similar r, and can thus ju where wor 
bad. He Bay pig epecially invited make use of “ Intercom- 
know anythin ; 


munication If he wants about his bent to 
write to the Editor if he has any suggestions to make, te 


r when he wants work. 
shang s One Shilling 
caty W rds after 


[49582. 


about having two ose 


(49584.]—Pasteur’s Fluid.—Are any of ours able 
tell me how the yeust is prepared which is now, I 
believe, generally used in place of Pusteur’s fluid {—Civ- 
DADOSO, 

49585.)—Verge Watoh.—I should feel greatly 
ind fellow-workman would advise me 
ing : In repairing verges very 
back through going five minutes 
d ten or so other fast; hands all 


The 


dvertisements for Situation 


The 
evds, and Sixpence for cvery Eight Wo 


often I get one or two 
or Tw 


the one night, an 
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ANSWERS TO CORRESPON DENTS. 


— — 


„% All communications should he addressed to the EDITOR 
of the Exutish MECHANIC, 31, Tuvistoch street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1, Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper, 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. No charge is made for inserting letters. 
queries, or replies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
meuts. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 

„e Attention is especially drawn to hint No. 4. The 

devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
eelves, lead to replies which are. The Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, Feb. 14, and unacknowledged 
elsewhere :— 


J. B. Yoxoz.—J. and H. Grace.—H. Milnes.—G. W. 
Wecks.—T. Tanfe.—Rev. F. Curve.—C, W.—Robinson 
Crusoe. —Suds. James Ward.—K. C. N. 8.—Puzzled 
One. Brass. —Cyinr:t.— Penmeenmawr.—A. Francois. 
Laura. — W. T. W.—- Working Joiner. -A Contributor, 
—G. Dreher. Testyerumbs.— E. J. R.—Firer. - O. V.— 
F. W. K.—Omega.—F. E. R.—Jack of All Trades. — 
Engine Driver. Bromsgrove.— D. B. Siddall.— S. E.— 
H. P. W. L. Lancaster. 


Pax. (Not that we know of, and we should imngine not. 
There are a few facts in Men of the Time.“ -F. C. 


Erse. (All necessary particulars given several times. 
Ne p. 31, Vol. XXXII., and p. 94, Vol. XXXIII.)— 


EC ON our. (For staining floora, see pp. 22, 118, 624, 
Vol. XXXIV.; p. 127, Vol. XXX., and the indices 
gencrally.)—Coxer. (The solution should not be used 
tor articles of copper or brass. Its use is to quick 
tolder seams and ornamenta of lead and its alloys. 2. 
For ubgt purpose is it ud!) J. C. (The label can be 
registered at Stationers’ Hall on presenting a copy and 
Paying 5s. The trade-mark must be registered at the 
office—the Patent Office, Southampton-buildings, E.C.) 
—W. Wirnv. (Yon could obtain particulars at any 
recruiting office, and also at the post-offices, we believe. 
Every recruit for the Engineers must huve bad some 
training in a trade.) — CouRIER. (We do not remember 
the special note referred to; but there are two papers 
on enainclling in Vol. XIX., pp. 217, 347. See also 
P. 144, Vol. XVIII.; p. 44. Vol. XVII.) -N. S. Gon- 
Frey. (It is corrosive sublimate, a highly poisonous 
salt of mercury. Dissolve one ounce and a table n- 
ful of common salt in a pint of hot water. That is 
sufficient for eight gallons of water, and can be kept 
ready for adding as required, but should be under lock 
and key. It is most etlective applied after a shower of 
rain.)—J.H.G. (Apparently rheumatic gout. Con- 
sult a medical man, as personal examination is neces- 
sary before advice can be given.) -A Novices. (Perhups 
you bave forgotten the iron borings. However. it was 
Tully described on p. 5, last volume, nud many times 
since. ‘Try agnin. 2. Apply the wires to the tongu 
that is the simplest test.) — II. J. M. (Apply to Mr. 
Van Voorst, VPaternoster-row, for his catalogue.) — 
BEmanrox TRAVEL LF. (We could not afford space for 
such a table just at present. We believe it is gaining 
steadily in favour on the Continent.)—Cato. (No more 
effect than walking if the work is steadily performed. 
A machine geared down would require the least exer- 
tion. It would be invidious to recummend a special 
make; but vou have doubtless rend what has been said, 
and must please yourself.)—Doxisve. (We suspect it 
Is KULply whole wheatmeal specially und.) —Nuu. 
(About 30 or 40b. ; but one weighing about 51b. would 
keep the light going for a couple of hours.) -G. F. B. 
As the question is put, we suppose it must be tinman's 
gender; but we imagine you ure alluding to the gal- 
vanised Iron parts, That is a coating of zinc.)—D. B. 
Livir. (We can only refer vou to the back volumes. 
There is no definite rule, and the best propeller is very 
much a matter of experiment for any given boat.)— 
W. K. (Properly speaking, there is no such thing. 
You must either have a cistern above the tank or a 
waeht below it to drive the water up; or you can have 
ore of the reversible arrangements. Beep. 407. Vol. 
XXXI.: p. 254. Vol. XXIII.; p. 400, Vol. XVIII.; 
P. 20, Vol. XVII.; pp. 204, 346, Vol. XVI.; pp. 39, 
172. Vol. XIV. You do not say for what purpose it is 
intended, and we ennnot, therefore, eny which would be 
best suited: but at all the places mentioned you will 
find illustrations.)—J. J. Best white gelatine, or if 
the colours are high you may use clear glue.) Manx- 
wei. (You enn try isinglass dissolved in acctic acid, 
making the pars warm (i. ., cOazuline), or grated 
cheese 2 purtr, finely-powdered quicklime 1 part, white 
of ege sulficient to make a paste. We believe the latter 
to be cqunlly effective without the cheese, but the lime 
must te freshly burnt and the operation performed as 
quickly as possible after mixing, using the smallest 
wseible quantity. The marble is most likely alabaster. 

Yeshly-made plaster of Paris mixed with water would 
answer, but as that is not casily obtained, put a lump 
ot linc in un iron spoon into a clear tire, and powder 
and use it as soon ns cool.) —OSEH WHO WOULD LIKE TO 
CCE ws OWN. (Several recipes have been recently 
given. There is no ditference in the treatment. See 
dices under head Skins, Moleskins, &c. Koll the 
bard skin up with a dump cloth inside, and when soft 
rmubincastor-oil.and afterwardsarsenical soap.) — RAI. 
(There are many devices for obtaining distilled water 
in back volumes, What you want is a vessel in which 
to evaporate water, and a worm in which to condense 


the vapour. The worm passes through a vessel con- 
taining cold water. Bome yeurs ago a correspondent 
said he used the ordinary compo.-pipe ; but glass would, 
we think, be better. You can obtain worms in several 
materials at the chemical apparatus shops, or a tinman 
would soon make one.) —- IC WEN TUS. (It is a mixture of 
oil of almonds and lime-water, the latter made by 
adding slaked lime to water, agitating and allowing to 
settle. A recipe given on p. 148, No. 448, has lime- 
Water 50z., oil of almonds 302. Sometimes a little 
glycerine is added, and, of course, a perf ume.) J. D. P. 
(Most of the large music-sellers publish instruction 
books and exerciser, and more depends on the student 
than the book.) —G. F. C. (Sce list of Back Numbers, 
published in first number of each month. The compo- 
sition is glue 1, glycerine 4, whiting to colour; but the 
proportions may be varied. For ink, dissolve aniline 
violet in spirits, and dilute to a suitable consistency .)— 
AstTRoLocGes. (Consult some elementary textbook of 
Astronomy. If you tind any difficulties. your questions 
shall receive attention; but time is too short to waste it 
in ‘satisfying’? you—at. present.)—J. H. BTEPHENS. 
(See pp. 303, 324, 339, 342, 301. this volume, about 
sharpening files. As to the second question, it is too 
vague; but you could sce suitable engines and boilers 
at any engincer’s.)—A WIIIL Y Scrscruiser. (What do 
you mean by ‘steel bronzo” ?;—Poor Max. (You 
must sue the“ Company if you sue at all, but the 
great probability is you will only throw good money 
after bad. Their defence will be that you bought what 
you saw.)—Dr. W. H. Browse, (We ear present pres- 
sure upon our apan prevents acceptance.) -H. P. 1 
grandfather sold the property, as. no doubt, he a 
perfect right to do. Cutting off the intails,” as you 
call it, has nothing to do withthe matter, nud the sig- 
nature of a boy of seven years of nge would have been 
useless in any case. Do not waste time or money in 
atteinpting to recover your lost inheritance.)—MOLAN. 
(Quite possible, if the accident to hishand did not stand 
in his way. Best chance in the Colonies or the United 
States.) Jus ric. “A's” remedy is to sue B.“ 
for the loss sustained; but unless he has a written agree- 
ment he has not much chance of sucecss.)—J. H. (Four 

uestions from examination papers at once is too much 
or our space.)—Exquyrrr. (K.“ can dispose of her 
property as she pleases, but she ehould consult a solici- 
tor in the matter, so as to be quite eloar as to 
what is hers, and what is ber second hus- 
band’s. “G.'s” share goes equally to her chil- 
dren.) — Styica. (You must attend before the 
registrar and state thut paymcut has been offered, when 
the registnu will make an order for the fees.) — D. 
Livir. (Praecticable enough. and, we should think, an 
improvement; but we fear so few of our readers are 
interested in whale-fishing that we could hardly spare 
the space for the sketches.) E. A. Joses. (The plans 
of the proposed brick workshop must first be submitted 
to your district surveyor.)—Lzeypex. (Remove the old 
coat.)—Srar. (Consult some astronomical textbook 
for the argument. It is too lony.)—DBraxs. (Made of 
lac and methylated spirit, with various colouring 
matters. An amateur requires considerable practice. 
Bee indices.)— AnsTAIN An, (In the case of n teetotaler, 
it must be indigestion.) -W. D. (You cannot ure 
Bell’s telephone for sucha purpose without infringing. 
2. Alarms in variety in back numbers. 3. Several 
recipes for so-called fruit- Salt on pp. 97, 121, 166, 
Vol. XXII.) —-CnAG. R. Gowers. (It probably has 
reference ton repeating or magazine rifle, which is to be 
issued for experimental purposes, we believe.) A. 
Horas. (Answered last week, p. 535, middle column. 
Put the query to Mr. Davies direct.)—Joun JONEN, 
Pickle in sulphuric acid and water. Scrub with sand, 

ry, and immerse in pot of melted tin. See p. 361, 
No. 900.)—Tin Tacx, (You must have a waterwheel 
and a dynamo-machine. Then when you have ascer- 
tained how much current you can get, you can deter- 
mine the number of incandescent lamps. As you say 
the stream is swift, you may be able to get enough 
power; but you do not supply sufficient data to answer 
the question. We do not know the price of gas in your 
neighbourhood, but should imagine it to be cheaper 
than electricity.)—Ose Destnous or KNOWLEDGE. (If 
you have not the beck numbers, you can easily get 
them. Bce pp. 221, No. 737, for furniture polish, and 
for blueing steel screws, p. 54. No. 831.) — R. M. L. 
(Yes, to both questions as shies stand on paper, but the 
exercise should be moderate. No one 98 go without 
medical advice, which can be given only after personal 
examination.)—W. T. axp J. (Such questions are 
answered in any textbook of quantitative analysis, and 
many instances will be found in back numbers.)—F. 
Dixon. (We do not know of such a wash. Try the 
old-fashioned plan of combing. 2. See several replies 
in back numbers. The skin is hard, because it was not 
proper worked to soften it. See pp. 456, 528, Vol. 
XXIV.) -H. E. (There are some in the market which 
are easily worked, and keep in repair well; but to men- 
tion the names would be to advertise them gratuitously. ) 
—Youno ASTRONOMER. (Nothing whatever can be said 
about such a telescope without testing it. Its uge is not 
of necessity a disudvantage. The price stated is very 
high, unless it includes mounting. For testing power 
of ceyepieces, sce the indices.;—Biowrirk. (See pp- 
662, 556, last volume, and 28, 53, this ne —Orti- 
CAL. ae lines from spiders’ webs are flxed by just a 


touch of varnish or gold size. What is it you mean ?)— 
Leauner. (Formula in all the books and in back 


volumes; but itis bought. s9 cheaply that not one photo- 
grapher in a thousand thinks of making it.)—Robr. Jas. 
Hovuttox. (Why should we go to the expense of a 
woodcut to illustrate what you can see at most large 
furniture dealers?) Ax Arrrentice, (Don’t attempt 
to muke until you have scen one. ‘The dimensions would 
depend on the work it is to do. The ribs must be curved 
and the canvas named will do if well painted, 2. Not 
if the tools belong to you; but it is udvisable to study 
his opinion in the matter.) TUNG Porisiurr, (Get 
Nos. 814, 816, and you will find sonicthing useful to 
you.)—B. H. L. J. (What do you mean by “zinc to 
carbon, carbon to zinc“; and what cell is it? The zine 
of one cel] shuuld be connected to carbon of next, and 
soon. Send more explicit details, and then the query 
may be inserted.) - WIN. (If the weights are the same, 
the broader tired will be most diflicult to draw by the 
extra surface impinging on the road ; but the difference 
issmall, If the weights differ, the heavier will require 
most power.)—P. B. (Bind guttapercha tissue over it, 


using several layers. The manufactured article is made 
by machinery, the wire pene through a vessel from 
which it issues coated with the guttapercha, the tuick- 
ness of the coat being regulated by the dimensions of 
the orifice through which it is forced. —E. K. J. (Try 
Inmpblack mixed with a spirit varnish, or with French 
polish, thick, and then thin with spirit. What is wanted 
is something to bind the pigment, so you may tee tur- 
‘ntine if you add gold size, and drop or vegetable 
lack. For brass, it is better to use one of the chemical 
stuins—say, bichloride of platinum. Many reipes in 
back volumes.) F. G. Epwarps. (We do not under- 
stand how you are to atudy practical mechanics oF 
means of a “dictionary.” Cassell's, however, putlis 
Knight's, and they also publish Prof. Perry's us“ i ul little 
technical manual, a notice of which is in type.) —ILI V- 
MinatorR, (The information should have been sought 
in buck numbers. To auswer your questions brietly, to 
A we reply, certainly; B, copper, preteratly insulated, 
the size depending on the quantity of current required ; 
C, much longer distances can be covered withuut lose; 
D, the answer would be an advertisement, but one ate 
lamp would be enough, and two. one ateach end, ourht 
to light it splendidly. Any of the companies will give 
an estimate.) Rouzo. (There are a fair number in 
Sydney, Melbourne, and Brisbane, For addresses, see 
„The Indian and Colonial Mercantile Directory,” pub- 
lished by Geo. Street and Co., 30, Cornhill.)— Au- 
rurar. (Had better buy the last three volumes. It is 
hard on us when a reader stops his paper for a fcw 
years, and then buys the last number and expects us to 
repent for his especial benctit the very information we 
have been striving to place before our readers week by 
weck almost for months and years.)—E. F. B. (We 
really cannot bother Mr. Wethertield with queries as to 
the stamp duties on deeds. The official at Somerset 
House will mark the deed if the consideration is stated. 
2. We do not know. 3. We have no room just now for 
discussing the so-called “ missing links.“ -W. B. (If 
people were all honest we should not want lawyers at 
ull, and it would not be absolutely necessary to 
have mortgages, m-conveyances, or any other docu- 
ments. Be guided by the opinion of your own solicitor 
—if he is a respectable onec—and do not, for the sake of 
saving five pounds, endanger your property.)—CuraP 
Gas. (The Albo.-Carbon light is a patent, and you 
cannot mnke it yourself. Why you should seek to when 
the appliance is sold so reasunahbly we do not Se.) -A 
CoxsrANJ T Scnschigkzg. (Nothing but time will take 
away the taste und smell; but it will do no one any 
harm, and will gradually disnppear.)— ENGINEER, J., 
METEOR, D West, J. M. J. Jacous, (Ia type.) 


eee ae ES a 


Thorns in an Editor's Chair.—Among the 
things, writes the ubet, which a puzzled editor has 
often to ponder upon is the best means of pacitying 
the fiery gentlemen whose letters from time to time 
appear in his columns. His editorial heart is pained 
by the tendency he observes to wander from the 
point at issue, and sooner or later to drift into idle 
irrclevances or poor personalities. Nothing seems 
so well calculated to arouse the combative mstinct 
as public letter writiug ; once a man is engaged in 
a newspaper controversy charity is cast to the 
winds; the meekest of men will sit down to pen 
venomous innuendos about the character of the 
critic who has ventured to differ from him about 
the authorship of a prayer-book or the reading of a 
text. Amiablo old gentlemen, admirable in all the 
relations of life, will sit for hours together with 
elaborate vindictiveness hugzing and nursing the 
prospect of impaling an antagonist, or perhaps 
subjecting him toa sort of literary scalping. To 
make an opponent cut a pitiable figure, so that his 
friends may think of him as a good sort of creature 
who has made the mistake of appearing in print, 
soon becomes the chicf object of desire, and the 
truth of the matter in dispute is lightly forgotten ; 
and so epithet is piled upon epithet until the editor 
in his perplexity aunounces that the controversy 
must end. 


The American Self-steering Bicycle Head. 
In our notice of the Stanley Show, p. 489, we 
omitted to meution that Messrs. Gorse and Sons, of 
Birmingham, exhibited several machines with their 
patent head. Wo illustrated and described this 
useful invention on p. 346, last volume. 


CHARGES FOR ADVERTISING, | 


Thirty Words 3 5 Ste ka 6 
Every additional eight words. ae oie .. 0 6 


Front Page Advertisements Five Shillings for the Gret 40 werda. 
afterwards 8d. per line. Paragraph Advertisements One Shilling 

er line. No front page or puragreph advertisement ingerted fer 
k than Five Shillings. Reduced terms fur genes of mere than 6 
insertions may be ascertained on application to the Publishes, 


ADVERTISEMENTS in EXCHANGE COLU AN- for 
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a d. 

Twenty-four words .. Sa 93 — 5 ae ..0 8 
For every suceceding Eight words ae : ..0 3 
ADVERTISEMENTS w the SIXYENNY SALE coe 
$ 2 

Slxteen words .. = N x oa 88 . . 0 6 
Fur every succeeding Eight Words Ke . . 0 6 


„lt must be borne in mind that no Displayed ad vertte mente 
can appearin the“ Sixpenny Sale Column.” A aasertie rossiia 
must be prepaid; no reduction is made on repeated insertions, 
nnd in cascs where the amount sent excecds One Sbiztznz, the 
publisher would be grateful if a PO. O. could be sent, and not 
stamps. Stamps, however preferably 1 Amp, may 
be sent where it fs inconvenient to obtain 1.0.08. 

The address is included as purt of the advertisement, and charged 


for. 
Advertisements must rench the office by l pm. on Wednesday 
to insure insertion in the following Friday's number. 
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Holloway's Pills are admirably adapted for 
streugtheninz uctilitated and nertous constitutions. Weak dices- 
tive organs are invigorated and poor blood cari bed by the pura 
fying medicine. The most delicate may take it without apprben- 
klon, the most timid need have no fear, The haleamic nature of 
Holloway ' Pille guarantova Che strentztheuintz powas 
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FRIDAY, FEBRUARY 23, 1883. 


PROF. HUXLEY ON SCIENCE IN 
EDUCATION. 


A the Liverpool Institute last Friday] “ elementary ” teachers—meaning by that 
rsons who have only a smattering of the 
they endeavour to impart to|elements of education in such proportion as 


rof. Huxley says that there is|to give the mind the greatest food and the 


Prof. Huxley distributed the prizes to 
the successful students, and took occasion, 


own knowledge the things you talk about is | draw, for, as he points out, writing is a 


absolutely imperative.” 


f gro 


iminish the extent | form of drawing, and there is no one who 
und covered as far as you like, cannot be taught to draw in the way he 
unless that which is taught has a basis | means, though it is impossible to make 


of actual observation and familiarity with | artists. Then he would have every child 


facts, which are feebly symbolised in words, 
it is far better to leuve it alone. 


taught some art, music or painting, the 


As to the | elements of morals, and of political and 


teacher, Prof. Huxley holds that it is a pro- social life; and beyond all that, let each 
found mistake to suppose that elementary | take his special line. It is thus not a ques- 


owled 


or as he himself expressed it, felt morally | others. 


bound, to deliver a speech on scientific educa- | nothing so difficult to do as to write a good | gr 


can be done by what are called|tion whether one order of study should 


555 but what topics shall be se- 
ected in order to combine all the necdful 


eatest support and encouragement in 


tion, because it was expected. Prof. Huxley | elementary book, and tbere is nothing so those faculties which enable us to appreciate 
fourteen years ago delivered an address on | hard as to teach properly and well people | truth, and to enjoy those sources of inno- 


the same subject in the same building before | who know nothing whatever about a sub- cent happiness which are o 
the members of the Philomathic Society, ject—an opinion which may be commended 


n to us, while 
avoiding the pitfalls which beset those who 


and the present was, therefore, a fitting|to the attention of those gentlemen who] break either the natural or moral law. 


opportunity to review what he had said in | think they are called upon to write a text- 


Knowledge, from Prof. Huxley's point of 


the past. Prof. Huxley has long held that | book on some branch of science with which | view, is divisible into two groups—matters 


instruction in physical science supplies infor- | they have more or less acquaintance. 
mation of peculiar value, because it is of a| those who have endeavoured to teach per- 


Only | of science and matters of art, for all things 


knowable belong to the province of the 


character that cannot be otherwise obtained; sons who know nothing of the subject can | former, and all things feelable to the pro- 


and that as educational discipline it supplies | fully appreciate the dithculty, whereas ex- 


vince of art—the sesthetic province; thus the 


in a better form than any other study can | plaining to those already grounded in the | business of education is to provide the young 


supply, a peculiar kind of logic and a peculiar | matter is comparatively easy. 


A teacher, |in the first place with the means and hubit 


method of testing the validity of our pro-|then, must be a man practically acquainted | of observation and of procuring information, 


cess of inquiry. At the time (fourteen years | with the facts he wishes to impart to others, 


and secondly, to supply the subject matter 


ago) increasing attention was being paid to] and until lately it has been impossible to]either in the ern of science, or in the 
ot 


ucation in physical science, and as it would | give the would-be teachers the instruction | shape of art, or of 


h combined, and that 


no doubt go on increasing, it was obvious | necessary to make them competent masters | is scientific education in its widest and best 


that the time given to teaching and training | of even elementary things. 


must either be increased too, or some of the 


find that Prof. Huxley had no light task to | necessary. Prof. Huxley, however, does not 


sense, for the object is not so much to cram 


> As to the time to be given to scientific | the memory with rules and facts, exceptions 
other subjects of the curriculum must be education, that is the great difficulty at|and hypotheses, as to train the faculties of 
removed from the table. Glancing down | present, and it cannot be determined until it | the young so that they will receive that de- 
the lists of prize-winners at Liverpool, we | 1s agreed what other subjects are absolutely | velopment which will enable them to be 


happy and useful in their generation, and 


distribute the awards, which included Uni- | avoid it, but boldly grapples with it, and | to furnish them with all that is most im- 


versity and other distinctions, certificates of | condemns the so-called “literary educa- 
the Oxford local examiners, showing that] tion which prevailed in the great majority 
general knowledge” had not been ne-| of schools when he was a boy. 
glected, and quite a host of prize-winners at | believe in the system whic 
the Science and Art examinations. The value | Greek and Latin for years, learning the 
of science teaching as an item in pami grammar, construing certain authors, and 
y Mr. | writing verses which, had they been English 
Worthington, one of the masters of Clifton | verses, would have been condemned as 
school, whose words Prof. Huxley quoted. | abominable doggrel. 
Mr. Worthington says it is not easy to] education was not literature at all; but 
exaggerate the importance of the informa- | science in a very bad and improper form— 


culture is well expressed in a paper 


That kind of literary 


portant in the capitalised experience of the 
human race, which is true knowledge. 


REVIEWS. 

Physical Optics. By R. T. GLAZEBROOK, 
M.A., F.R.S. London: Longmans. 
HIS volume is one of the series of ‘‘ text- 

books of science” issued by Messrs. 

Longmans, and though it professes to deal 


tion imparted by certain branches of science. | for grammar is science, not literature, and only with physical, as distinguished from 
It modifies the whole criticism of life made | the analysis of a sentence by the help of the | geometrical, optics, the author has purposely 
in maturer ycars—not, be it noted, because | rules of grammar is as much a scientific avoided drawing a very decided line. Geo- 


boys have acquired a knowledge of facts by | operation as the analysis of a chemical com- 


metrical optics treats of the propagation, 


learning science, but because the latter has] pound. Prof. Huxley says there is nothing | reflection, and refraction of rays of light 


exercised an influence as much moral as in it which appeals to the æsthetic faculties, 


according to certain definite laws, while 


intellectual, which is shown in an increased] and he asks all who have reached his age | physical optics deduces those laws as conse- 
respect for precision of statement, and for|to say whether they had a conception of quences of a certain hypothesis as to the 


that form of veracity which consists in the] what art and literature meant until they 
acknowledgment of difficulties. It produces|learnt for themselves after leaving school. 
a real effect to find that nature cannot be] Grammar is a science; but it is taught in a | optics. 
imposed upon. The student of science, it] most inadoquate and ina 
may be said, experiences no difficulty in] not as a science at 

saying ‘‘I do not know,” for he has dis-|doubted whether many of his audience could 


nature of light, and explains phenomena 
which are beyond the domain of geometrical 
Mr. Glazebrook, who, we may 


ropriate way, and | remind our readers, is demonstrator of 
Prof. Huxley 


pee in the Cavendish Laboratory, and 
ellow and Lecturer of Trinity, Cambridge, 


covered that there are so many matters] give him a notion of what a nominative case | undertook this work at the request of Prof. 
beyond the ken of even the oldest and wisest | really means, and of why it is necessary for | Stokes, and naturally makes frequent re- 


of us, that there can be no shame even when |a verb to have a connection with it. 


The| ferences to the writings of the Lucasian 


the acknowledgment is made by a ‘‘pro-| whole thing, he said, involved a knowledge | professor of mathematics, while several sec- 
fessor. The student of science, if he goes [of logic, and of considerations which it is|tions new to the textbooks are from the 


earnestly to work, must acquire some know- | not 


ssible to put fairly and fully into the| papers of Prof. Lord Rayleigh, and from 


ledge of the right quality, and the question | mind of a young person. If a man cannot] the MS. notes of Mr. T. Dale. To give a 


is how to set young students to work in the | get literary culture out of the Bible, Chaucer, 
proper direction. Prof. Huxley holds that | Shakespeare, Milton, Hobbes, and Berkeley, 
there are four points which must be attended | not to mention others, then, in Prof. Hux- 
(1) the proper selection of topics, (2)}ley’s opinion, ho cannot get it anywhere. | the spectroscope and the chief phenomena 
practical teaching, (3) practical teachers, | He would, therefore, devote a large portion [of spectrum analysis, involved more or less 
If these | of the time of every child to a study of the of geometrical optics; but one of the 


clear explanation of the arrangements of 
lenses and other apparatus required in 
optical experiments, as well as to describe 


cannot be attended to by anyone who intro- | models of English writing; and, if possible, | principal recommendations of the work to a 


duces physical science in a school, Prof.] he would add 


tin and German—the former | verylarge number of students is the fact that, 


Huxley's advice to him is to leave it alone. | because it is the key to all the Romance lan- | except in one or two sections, no decper 


As to topics, they include a general 


know- | guages, and German because it enables us to | knowledge of mathematics than simple 


lodge of nature and specific exercises in] understand the language of the people from | trigonometry has been assumed. The earlier 


science; but the great point is practical] which most of us 
science teaching, which requires more per- | Drawing, Prof. Huxley considers an essen- 

pat of | tial element of every child’s education, be- 
the teacher than other branches of] cause it gives the means of training atten- 
accuracy—two things in which 


sonal exertion and trouble on the 


cnowledge do, for it is absolutely neces 


m Prof. Huxley's view, that the pupla 
should be shown what is behind the talk 
in science the condition of knowing of your | diates the idea that some people cannot from photographs of the instruments a: 
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tion an 
mankind are more deficient than in any 
— | other mental quality whatever. 


erive our descent.|chapters on the rectilinear propagation of 


waves, and on reflexion and refraction, will 
offer difficulties to many students, but they 
can take the author’s hint to accept the pro- 
sitions as demonstrated. The volume is 
reely illustrated with diagrams, and where 
apparatus is described the illustrations ar: 
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Appuin used in the Cavendish Laboratory. 
e work is well adapted to meet the wants 
of ‘‘advanéed”’ students, and will be found 
very useful by lecturers and teachers. 


Practical Mechanics. By JOHN PERRY, M.E. 
London: Cassell, Petter, and Galpin. 


Tars is one of the new series of manuals 
of technology issued by the publishers, 
and is really a method of studying 
mechanics especially adapted to those who 
are already familiar with them in the way 
of rule and thumb. Prof. Perry has grasped 
the true idea of technological education, and 
objects to teaching a workman as if he were 
a schoolboy. He goes further: he would 
even assume that the schoolboy has acquired 
some experience. This work, however, is 
intended for workmen and apprentices; for 
‘those who are supposed to have some pre- 
vious knowledge of the behaviour of mate- 
rials and machi , and who can put the 
facts to the test of experiment when they do 
not know they are true from their expe- 
rience. Prof. Perry pertinently says: “I 
believe that the most illiterate men may be 
apa taught practical mechanics if we 
take the right way to teach them—approach 
ths subject from their point of view, rather 
th an compel them to pron it from ours.” 
That passage gives the keynote to the method 
of teaching adopted by the author, who ex- 
pects the reader to understand the meaning 
of decimals in arithmetic, to possess a box 
of drawing instruments, and to comprehend 
the fact that a letter of the alphabet, or any 
other symbol, may be used to represent a 
pra magnitude. The reader must also 
ow the elementary principles of mechanics, 
not from books or lectures, but from prac- 
tical experience. Here, then, is just the 
book which many workmen in this country 
can study with advantage, and which is 
what a manual of technology should be. 


Pumps and Pumpi ng Machinery. By FREDE- 
RICK CouYER, M. Inst. C. E., &c. London: 
E. and F. N. Spon. | 


Tris is a companion treatise to the author's 
work on Hydraulic and Steam-Lifting 
Machinery, which, we think, will be 
found equally useful by the profession. 
The elementary facts in connection with the 
theory of pumps find no place in the book, 
which is devoted solely to practical details 
offered in as terse a style as possible, for the 
use of readers who are capable of under- 
standing the matters described, and merely 
require the use of data which have been 
obtained from actual experiments, to decide 
upon the dimensions and design of the plant 
for a new establishment. Thus the-volume 
contains a number of plates of pumps, 
engines, and machinery used in pumping, 
valuable data in connection with their 
working results, and brief notes of dimen- 
sions and general arrangements. 


We have also received—A Handbook of the 
Electric Lighting Act, 1882, by A. P. PoLEx, 
B.A., d FRANK DETHRIDGE (Simpkin, 
Marshall and Co.); The Electric Lighting 
Act, 1882, by CLEMENT Hicorns, M.A., and 
E. W. W. Epwarps, B.A. (W. Clowes and 
Sons), are both intended for the use and 
guidance of local authorities. The latter 1s 
the more elaborate work, and contains 
numerous notes and cases. It is, in fact, a 
treatise on the law as it relates to local 
authorities, companies, and. their share- 
holders. The former is a digest of the Act, 
which will be useful to all members of local 
boards, or other bodies, who may be re- 
sponsible for the introduction or rejection of 
the electric light into given districts.— 
The Yearbook of Photography, edited by H. 
BADEN PritcHargD, F. C. S. (Piper and 
Carter), is as usual full of interesting matter 
to photographers and to those engaged in 
the processes which havè sprung out of the 
development of the art. The frontispiece is a! 


nice portrait of Wheatstone by the Sawyer 
Collo rocess, and there is a portrait 
Mr. Woodbury, by Ives’ patent process. 
Flowers of the Sky, by RICHARD A. PROCTOR 
(Chatto and Windus), is a new edition, or 
apparently a reprint of a series of the 
author's essays on astronomical subjects. 
Nature Studies and Leisure Readings (Wyman 
and Sons) are collected essays from the 


labour. The book should be useful to many 
of | of our readers. Jas, Nasmyth, Engineer : 
An Autobiography, edited by Samuel Smiles 
(John Murray) ìs, as its title indicates, a 
memoir of the famous inventor of the steam 
hammer.——The Bell News and Ringers’ 
8 (Allen, zA ee C; 
W one penny), is a neatly got up 

eriodical 1 to the interests of the 


week’s number, independently of ringing 
items from all parts of. England, there is a 
long account of the performance of six 
The Stars in their Seasons, by RICHARD A. | 6-scores of grandsire doubles on the bells of 
Procror (Wyman and Sons), is an atlas of | Christ Church Cathedral, Canterbury, New 
twelve maps, exhibiting the ap of | Zealand. The journal well deserves the sup- 
the heavens at any hour of the night all the | port both of ringers and the general public, 
year round. All stars down to fifth magni-|for whom it containg various interesting 
tude are inserted, and the magnitudes indi- | items. 

cated by the special form of the marks, which! We have also received American Foundry 
are white on blue ground. This work is Practice, by THos. D. WEST (New York: 
rightly described as an easy guide to a John Wiley and Sons), a work we shall 
knowledge of the stars. Where to Emi- notice at some length. We have already 
grate (Wyman and Sons) is a handy guide given some portions of it in the shape of 
to all the English Colonies for intending | articles qu from one of our Ameri- 
emigrants,” but it is a pity the author did can contemporaries, 

not append his name, for the man who 
undertakes to advise ‘‘ where to emigrate” 


pages of a contemporary. By such writers lovers of the tintinnabulary art. That the 
as Grant Allen, Andrew Wilson, Thos. | interest evinced in -ringing is universal 
Foster, Edward Clodd, A. C. Ranyard, and is clearly proved by the fact that in last 


Richard A. Proctor, they cannot fail to 
interest readers, and from the variety of 
subjects, must suit all sorts of people. 


incurs considerable responsibility of the 

moral kind. Mf brieklaperg are ‘offered, at| ASTRONOMICAL NOTES FOR 
the present moment,” wages varying from MARCH, 1883. 

208. 10d. to 298. 2d. per day in Manitoba The Sun 

and the North-West, it must be because : 

there is so little bricklaying to do that it , 

does not pay men to emigrate there. The At Greenwich Mean Noon. 


guide, however, gives some trustworthy 
facts abont the colonies themselves, and as 
it is accompanied by neat little maps, in- 
tending emigrants may obtain useful 
information from it.——Household Boiler 
Explosions, by WILLIAM IncHamM, M.E. 


. Souths. 


Day of Month. 


-e | a — — —— 


(Lockwood and Co.), is a manual which] h. m. 8. P. 
should be read by all who have hot- 10 12 33°3 
water fittings in their houses. The plates Fe 5 15 ee 2 
will explain the arrangements usually ici 0 8 50°00 123 4 
adopted, and with the text, render a com- 21 0 790-98 , 0 
prehension of the system easy. Where the 26 0 5 48˙94 „, 0 2 
“ danger comes in is clearly pointed out, 3100 416-83 „0 3 


and also the best means of avoiding it. 
Calvert's Mechanics’ Almanack for 1883 is the 
tenth year of this popular and very useful 
little annual. It is published by the author 
at Great Jackson-street, Manchester, but 
can be had of all booksellers, and the railway 
stalls—sufficient evidence of the position it 
has attained by its merits——-The Engineer 


The method of finding tho Sidereal Time at 
Mean Noon at any other station will be found 
on p. 373. 

At 11 p.m. on the 20th, the Sun is said tech- 
nically to enter Aries, and Spring is supposed to 
commence. In reality, as is well known, he, at 
this instant, forms a rudely equilateral triangle 


and Building Trades Almanack (Abel Hey- | Rh ee ie 55 


wood, Manchester) is another annual which | . ; : 
‘ . ; ; . in London on the 19th, when the Sun will be 
appeals to a wide circle, as it contains 8| just 12h. above the horizon. The Zodiacal 
variety of useful matter, a great deal of Light may now be looked for in the West, every 
which is reproduced from our own pages. clear night after sunset. Spots, faculæ, and 
Platt’s Essays, by JAMES PLATT (Simp-| prominences continue to appoar upon the Sun's 
kin, Marshall, and Co.), is a larger edition Jise. 
of the well-known works issued by a man 
Who has something to say and knows how 
to say it. The present volume contains 
“ Business,” Money,“ and Economy,“ 
and is adorned with a photo portrait of the 
author Longman s Magazine continues: 
the promise of its first number. Nos. 2, 3, and 
4 show that the editor judiciously mixes 
popular science papers with fiction and 
verse, and we have thus an excellent maga- 


The Moon 


Moon’s Age 


zine at a small cost. From the United at Noon Souths. 
States Commission we have the Report of the 
Fisheries Commissioner for 1879, ee n 
besides matters relating purely to the work 5 1 
of the commissioner in the United States, a! 9 37.0 a 
variety of valuable information in connec- 2 134p ia 
tion with fish and fishing. These volumes 6 54.4 „ 
are really of value to other oountries than . 10 477 „ 
America, and the United States Government 1 38-0 a.m. 
is to be thanked for the generous manner in . 5 39:2 „ 

— —ſẽ 


which it distributes them. Chemical Per- 
centage Tables and Laboratory Calculation, by 
C. H. RSDALR (Crosby Lockwood and Go.), 
is intended to help the student to understand 
the calculations of the laboratory, and to 
save the chemist some of his less interesting: 


The Moon will be in conjunction with Venus 
at 10 p. m. on the 6th; with Mercury at 10 a.m. 


evening; with Saturn at 11 a.m. on the 13th ; and 
with Jupiter at 4 p.m. on the 15th. 


on the 7th; with Mars at 8 o’clock on the game 
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Jupiter 
Souths in strong twilight even at the beginning 
of March, and must be looked for as soon as ever 


Occultations of Fixed Stars by the Moon. 


z it is dark to be seen to any advantage; as, how- 
ae Name of èp |Disappear- ever, he does not set until about 3 a.m., during 
2 S Stur. =] ance. tho early part of the month, and about 1h. 30m. 
5 at the end of it, we give our usual ephemeris of 
—r . him. He is in so-called Quadrature with the 
h.m h.m Sun at 9 a.m. on the 13th. His ee re 
Amati 6 6 51 p.m 7 49 p. m. Bright Meas 9 38’ on the Ist, is reduced to 3 y 
20 |14 Sextantis 6 12 3 „ 117 a. m. Bright e 
21 36 Sextantis 6 6 37 „ 7 48 p.m.) Bright = 
24 |50 Virginis 6 |1233 , 161 a.m., Dark oS | Right Declination |, gonths 
28 41 Librie 6 4 1 a. m. 5 1 „ | Dark S Ascension.“ North. . ; 
28 % Ophinchi 6 12 0 p. m. 12 54 p. m.] Dark AA 
31 16 Sagittarii 6 2 44 a.m. 349a.m.’ Dark 
| h. m 5 ; h. m. 
1 5 239 23 129 6 47:0 p.m 
Jupiter’s Satellites. 6 5 25-1 23 3˙7 6 28˙5 „ 
11 | 5 266 | 23 57 6 104 „ 
* eee ol. 16 | 5 285 23 95 5 35.1 j 
© = 88 8 8 8 21 5 30°6 2 : ; * 
5 a Tafa i 3 8 8 a De 26 5 330 | 23 123 6 178 „ 
Sii 3 GE 1 e 25 miee | 5 08 n 
— — — — — Jupiter will describe a short arc from 
2 II des 48 YT) SIe. . boe ¢ Tauri. 
3 ; I | TrI | 10 | 24 II Sh II 8/41) ,, i 
4| 11 IrI II III Sh I 1115 II Tr E 854 „ Batari , 
5 I| Urry) 2 1 Sh 1 1143 I Tr E 9| 5 „ Is an Evening Star, but is approaching the West 
5 5,2 I | Tr E | 12 | 40 I Sh E 10 23] „ even more rapidly than Jupiter. In fact, he 
5| II TrE 2 I| E159 II Sh E 11 28 ,, | Souths now in bright sunlight, and is low down 
5 I | Oc D 11 IIT | ke R} 2 6 I| Ee R 7 | 36 34,, in the West by the time that it is quite dark. 
6| e 6 TIT} ShE | 2} 10 III Ee R| 8| 2 35, For this reason our ephemeris of him extends 
6 III Sh I 7 1 [Oe D 739 I [Oe D 11 32 „ | only through the first third of the month. We | 
-6 1 TrI} 8 I|EeR}] 11] 11 I|TrI| 845 „shall not resume it until his appearance before 
6 I|ShIy] 9 I} Sh} 6] 3 II TrI} 8|49| .,, | sunrise in tho early Autumn. His angular 
6 III Sh E 10 1811 0 12 II Sh I 10] 2| ,, diameter decreases insensibly from 16.8“ to 16.6 
_ 6 I II E 10 II | TrE| 6 14 I Tr E 11] 2) ,, | during tho time specified. No perceptible change 
6| II ECR 11 I|TrE} 7| 9 II | ShI}{ 111/191 „ | occurs in the opening of his ring. 
6 J sh E 12 I/ShE] 8 | 28 II Tr E 11] 35 „, 
7 c 9 ; 8 I\ ShE\12)19| , | Ss ve 
8 II| ShE| 6 1 Ee R 32 20, | , Right N Souths. 
8 L A E 6 -© I| E 47 „. ES Ascension. orth. 
10 | JV | SAT] 6 III | Oc R 58 „ fa , 
IV 7 5 14, 
9 41. h. m. rs ; h. m. 
1 9. 1 3 153 | 16 07 4 35:8 p.m. 
6 * 6 3 168 | 16 7:7 4 206 „ 
8 11 3 184 16 15˙1 4 2˙5 „ 


; i Tunis sh t arc lics to tho South-cast of 
Ec Eclipse ; Oc Occultation; Tr Transit of Satcllite; Sh Transit of Shadow; D Disappearance; | g erie poe ers ee 
Reappearance ; I.Ingress; E Egress. The printing of a phenomenon in italics indicates that 

its 5 is rendered doubtful, either by the brightness of the twilight or by Jupiter’s proximity 
to the horizon. 


Uranus 


Is now very well placed for the observer, coming 
as he does into opposition to the Sun at 5an. 
on March 12th, and being above the horizon 
during all the working hours of the night. His 
angular diameter remains constant at 4° during 


Mercury Venus. 


Is a Morning Star during the entire month. He] 8 15 61 the month. 
attains his greatest elongation West (279 13°) at 8.5 8 5 Souths. 
5 p. m. on March 3rd. His considerable South} Gq V s : 8 ; tinati 
Declination is very unfavourable for his observa- —. 2 Right Declination Souths. 
tion, though, even at this time. His angular a h SS. a a 
diameter diminishes from 7'4” on the. Ist to 5˙2 1 19 42:9 19 76 9 76 É 
py the S Lek: 6 | 20 58 | 18 304 | 910-7 „ nh. m. „ Be an 
1120 288 | 17 406 | 9140 „ I 11 31:0 | 4 08 12 53-1 p.m 
Richt Declinati 16 20 51˙8 16 38-4 9 17˙3 „ 6 11 302 | 4 59 12 32˙6 „ 
, |  Boutha, 21 | 21148 | 15 242 | 9 206 „ 11 | 11294 | 4 11-0 12 122 „ 
enson. 8 . 26 21 37:6 | 13 588 9 237 „ 16 11 28:6 | 4 162 11 517 „ 
31 | 22 0-3 | 12 231 | 9267 „ 21 | 11278 4 212 11 31·3 „ 
h. m. h. m. Hence Venus travels from Sagittarius through} 28 11 1 4 20.1 11 10:9 „ 
21 3˙6 16 47˙8 10 28˙1J a. m. Capricornus into the borders of Aquurius. She —1 II 2631 4 30.9 1 10504 „ 
21 247 | 16 3-9 10 29:5 „„, | will be in conjunction with ^ Capricorni (under | This short retrograde path is described in thu 
21 49:1 14 44:5 10 34:2 „ the same circumstances as Mercury, mentioned sky above the 6th mag. star 89 Leonis. 
22 15°8 12 51˙3 10 41˙1 „ above) at 1 a. m. on the 27th. Neptun 
22 44-2 | 10 25-7 10 497 „ . Mars 8 
23 14:0 7 29°1 10 698 „ for the observer's purpose, remains quite invisible. | 198, for the observer's purpose, left us for the 
23 45˙3 4 3-3 11 11˙4 „ The Minor Planet e 


Vesta 
Is now in a peculiarly favourable position for 
observation, and may now be detected with the 
naked eye on a dark night, by anyone possessing 


Greenwich Mean Time of Southing of 
Eleven of the Principal Fixed Stars on 
the Night of March Ist, 1883. 


The path indicated by the above Ephemeris 
commences in Capricornus, crosses the greater 
part of the breadth of Aquarius, and terminates 


in Pisces. At6 p.m. on the 9th Mercury will be %%% Star. 1 e 
in conjunction with ô Capricorni, but, of course, intervals of 10 days. a Leporis me a4 . 6 50 40°37 p.m 
below the horizon. He will also be in conjunc- a Columb .. a . 6 58 29°54 „ 
tion with Mars, under similar conditions, at 5 Declination a Orionis a ~ . 7115831 „ 
p-m. on the 17th. North. Souths. Sirius „ 8 252 „ 
Castor . 8 49 55°80 „ 
Venus Procyon oe s . 8 55 57-05 „ 
Ts a morning Star too and ig 1 as 0 ; h. m. Pollux * oe . 9 0 5519 55 
placed for tho 55 Mercury. 5 20 490 11 34:2 p.m. | @ Cancri oe . 10 14 38°96 „ 
though, a conspicuous object to the naked eye, oy aed 10461 3. q% Hydræ Aa i 
which he is not. Her angular diameter „5 22 13.3 j 10 01 ,, | Regulus .. ri 11 24 30:75 „ 
It will thus be scen that Vesta will travel back- a Ursœ Majoris s sà 12 18 4441 „ 


diminishes from 21'4” on the lst; to 16°6" by the j e 
‘end of March. : l wards just above y Leonis. The method of asceriaining the Greenwich 
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Mean Time of Southing of either of the Stars in | quently lift the damper if the weight were not 


the above List for any other Night in March, as 
also of finding the instant of its Local Transit at 
any other Station will be found on p. 375. 


Shooting Stars 


May be watched for from the Ist to the 4th, and 
again on the 16th. i 


HEARSON’S INCUBATOR. 

E the eggs of poultry and certain 

game birds by means of incubators is an in- 
dustry whichhas grown into considerable dimen- 
sions during the past ten yoars—perhaps because the 
demand is so great, and perhaps also because the 
means of carrying it on have been vastly 
improved. Our own pages bear witness to the 
fact that a great deal of interest is taken in the 
subject, and as we have previously described 
other incubators, we now give some particulars 
of Hearson’s champion incubator, an apparatus 
which has been long enough in existence to have 
undergone a severe trial, and which has proved 
itself to be second to none. Other things being 
equal, it is well understood that the method 
of regulating the temperature is the distinguish- 
ing feature on which the relative merits 
of incubators depend; for it is clear that, 
unless the apparatus is to be very trouble- 
some, there must be some arrangement by which 
the temperature can be steadily maintained at 102 


shifted so far along the lever that a temperature 
of 104° must be reached before the damper begins 
to open. Whether lamp or gas is used as the 
source of heat the flame must always be turned to 
a greater height than is absolutely nec , 80 
that there shall always be a little heat to shunt. 
The other parts of the apparatus will be clearly 
understood by the following description :—A is 
the water in the tank; B, perforated metallic 
movable egg-tray; C, water-tray for damping 
the air which enters by D, and passes through 
a piece of coarse canvas which filters it; E, 
ventilating holes, to insure a full supply of fresh 
air; K, slips of wood for varying height of 
egg- tray; M, non-couducting material; N, ther- 
mometer: P, milled head screw for adjusting the 
needle and lever; S, capsule; T, lamp. 


THE MODERN LATHE: ITS MANU- 
FACTURE AND USES,* 
By J. H. Evans. 
(Continued from p. 541.) 

A NOTHER great advantage of possessing an 
LA eccentric cutter is that itiscapable of being used 
for cutting squares, hexagons, octagons, &. is is 
done by extending the eccentricity to cut a circle 
rather larger than the size of the surface required ; 


this done, the cutter is driven at a high speed, and 
passed along the surface by the movement of the 


—104° Fahrenheit, when required, and regulated 
to suit the processes going on within the eggs. 
When it is remembered that the operation of 
hatching the eggs of fowls runs over 21 days, 
and that a few hours’ neglect on the 20th day 
may ruin the whole nest,“ the importance of 
having a really trustworthy incubator can be 
readily appreciated. In the annexed engraving 
we give a longitudinal section of Hearson’s 
champion incubator, the distinguishing feature of 
which is the capsule 8, and the accessories by 
which the temperature is regulated. The capsule 
~is a little vessel of flexible metal, exposing large 
surface compared to its contents. It contains 
about 20 drops of a liquid which boils at the 
highest range of temperature desired in the 
drawer of the incubator, and consequently, when 
that temperature is reached the flexible side of the 
capsule expands, or is puffed out, giving motion 
to a needle O, which acts on the lever G, and 
opens the damper F. In the engraving for 
clearness the lamp is shown with a vertical 
chimney and a horizontal tube leading out of it 
and passing through the water-tank, when it 
turns up to the air; in practice the tube is 
returned to give more heating surface, and to 
bring the two chimneys side by side. In ordinary 
working the heated gases pass through the tube 
L and warm the water; but when the capsule 
is brought into action the damper F is lifted and 
the heat from the flame shunted out by the 
chimney V. The weight H on the lever regu- 
lates the opening of the damper, which should 
be limited to one-eighth of an inch, and it also 
regulates the temperature, for the capsule com- 
mences to expand at 97-087, and would consc- 


A certain amount of beautiful work 


slide-rest. 
may be done on the dome or sphere by turning the 
work in the first instance to the shape required, 
and then adjusting the radius of the cutter to suit 
it; by a variety of setting, in this way some very 


beautiful work is produced. Having deseribed a 
few of the capabilities of this instrument, I will 
pass on to a brief outline of the eccentric chuck, its 
movement and results. In making a chuck of this 
description, it will be necessary that the greatest 
care should be exercised, for the simple reason that 
if it is not absolutely true in all its parts it will be 
impossible to do accurate work. The first thing to 
do will be to screw the back so that it will stand at 
a right angle to the bed of the lathe when the index 
yoints to zero. This done, the face must be care- 
fully turned over and surfaced ; the steel slides are 
then fixed to it, and the front plate fitted, equal 
care being given to this also. You will see, by 
examining this chuck, that the slide is capable of 
being advanced from two to three inches, and if 
there is the least error at starting, by the time it is 
moved a very short distance, the error will be so 
multiplied that it will be useless. And now as to 
the work to be done by its aid: if for patterns 
similar to the minor productions of the cutter, it 
will only require the slide to be set out the required 
distance, and a fixed double-angle tool in the slide- 
rest, and by dividing the front wheel of the chuck, 
a large variety of patterns may be executed. 
Another pattern which is very effective is what 
is termed the geometric staircase. This is done by 
extending the slide of the chuck, and using a fixed 
toolin the slide-rest, which should be a square- 
ended chisel. It will be as well to point out that 
for this pattern a larger diameter must be left than 
is required, in consequence of a considerable part 


* Paper read before the Society of Arts on Wednesday, 
Feb. 7, 1883. 


being cut away on one side, caused by the eccen- 
tricity given tothe slide. Asan example of this 
pattern may be useful, I will give the details con- 
nected with it. In the first place, the work, which 
will consist of a plain cylinder, must be turned on 
the eccentric chuck, and if sufficiently long to 
cause vibration, the poppet-head centre must be 
used to steady it; the end of the wood must be 
carefully faced up. It will be necessary to see 
that the dividing wheel in the front of the chuck is 
set at the starting point 96. The tool, which 
is fixed in the slide-rest, should be 1-10th wide, 
and the reader on the main screw set at zero also. 
Having them all at the centre, we may proceed 
with the first cut, having first set out the chuck 
orturn. The tool must then be carefully inserted 
until a complete circle is cut, and when this is done, 
the slide of the stop screw of the topslide must be fixed. 
The tool must be withdrawn, and the poppet centre 
released, the dividing wheel moved round 12 
divisions, and the slide-rest moved one turn, which 
will be the exact width of the tool. This done, the 
second cut may be taken, but before doing so, the 
poppet centre must be replaced. It will now be seen 
that when this operation has been repeated eight 
times, that the dividing wheel has made one com- 
plete turn, and that the end of the wood has eight 
separate centres. It will, therefore, be 

to release the poppet centre, and replace it for 
consecutive cut. I have a few samples of this 
work amongst the specimens that are exhibited 
here, which will show the result perhaps more 
clearly. 

We will now take a brief outline of the drilling 
instrument and its uses. This is made to run in & 
square stem inthe same way as the eccentric cutter 
and the drills are made of a variety of patterns; and 
for flutings, cutting beads, piercing fine lace 
patterns, it is of course indispensable. it is an in- 
strument that requires very little explanation, and 
the various shaped drills will denote the pattern 
they produced. Very beautiful effects are to be 
produced by an extensive use of the division-plate 
and slide-rest, in conjunction with it. 

The next instrument to refer to will be the ver- 
tical cutter. This is also made with a square stem, 
but the spindles run between two centres. There 
are, however, several patterns of this instrument, 
and the most useful is, I think, one that was in- 
vented by Dr. Stodarts. The spindle running in a 
collar, the frame is dispensed with, and enables the 
cutter to be brought closer to the collar of any work 
that is being turned. One of the most effective 

tterns to be cut with the vertical cutter is the 
sakot pattern: of this a number of different designs 
may be made. The way to proceed is to take the 
fist cut round, arranging the index point and divi- 
sion plate so that the pomts are brought up we 
Having cut round the entire circle, takin g, we 
say, 12 divisions of the 96 circle, the slide-rest must 
be moved the exact width of the tool, the divisions 
advanced 3 holes, and a second cut all round, taki 
12 divisions again ; this must be repeated as 
times as required to complete the pattern the entire 
length of the work. Another effect may be obtained 
by cutting half in each direction, this 1s, when the 
centre is reached, the divisions are taken in the re- 
verse way, which, in other words, will be back 
again. By varying the division, a great many 
different patterns are thus produced. 

We have now taken a brief view of those instru- 
ments I have named as forming a sufficient outfit to 
begin ornamental turning with. 

Before concluding my remarks, I must refer to a 
very important discussion which has recently taken 

lace in the Council of the Amateur M ical 

ciety, and by means of which, certain very neces- 

sary and desirable conclusions have been arrived 
At. 

In acknowled ging the fact that this advance is due 
to the action of the Council of the Amateur Mechani- 
cal Society, I may perhaps venture to say, that 
when scientific amateurs, such as Mr. Boord, Dr. 
Edmunds, Colonel Sandeman, Mr. Henry Perigal, 
and others, devote their attention to constructional 
questions, the result is always advantageous to 
science, and helpful to technical workers. To Dr. 
Edmunds, as a member of the council, is be ascribed 
the initiative and the zeal which has carried this 
matter through; and I am bound as a Merten 
mechanician to testify to the advantages that will 
arise from the action thus taken by the Council of 
the Amateur Mechanical Society. 

Having said so much, I will briefly describe the ne 
mandrel nose. It has long been a complaint that 
the old pattern having a thread of 9°45 inch piteh 
created difficulties to amateurs in the screwing of 
their chucks, although, as lathe-makers, we always 
supply special taps for the Tr Auother —.— 
tion is, that being grooved out at the base of the 
nose, while the centre of the mandrel is bored out, 
it is considerably endangered ; that very part of the 
nose where ¢he greatest strength is required being, 
in fact, made the weakest point. 

Then, again, the shape of the thread from a scien- 
tific point of view has been imperfect, inasmuch as 


* These conclusions appeared in our report on p. 474. 
— Eb. E.M. 
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its height is greater than the oti of its base, 
while its angle has not been precisely defined, and 
in practice has varied e Although I have 
made a very large number of the old pattern, I am 
quite of opinion that it is time an alteration was 
a and a definite scientific standard adopted. 
This may now be said to be done, and I have made 
arrangements for my new lathes to be made to it, 
unless el coef ordered otherwise. 

The d of the new standard mandrel for orna- 
mental lathes are as follows :—The diameter of the 
mandrel nose is ‘9in., and its length over all is also 
“9in., with a cylinder base °16in. in length and larger 
than the top of the thread. The thread is ten to 
the inch, and its shape that already defined by Dr. 
Edmunds, and recommended by the Council of the 
Amateur Mechanical Society. The faceis left perfectly 
equare, no recess whatever pi ned at the base 

f the nose. The mandrel nose being now larger in 
diameter, admits of the end being coned out slightly 
to receive a variety of small chucks for delicats 
work; the screw at the end of the mandrel, which 


behind without unshipping sogun . The cylin- 
is °96in. 5 diameter, 80 


as to allow the mouth of the chuck to pass clear 


over the top of the thread. 

This is not the first time that the ornamental 
lathe is indebted for its progress to scientific 
amateurs. Professor Willis's tool-holder; the 
a eet by rae Sere 9 05 ae mapene ble 

ngent compensator Pe ; the geome- 
tric slide rest b Capt. Dawson: the geometric 
chuok by Mr. Ibbetson, and many other improve- 
ments, have emanated solely from the i of 
scientific amateurs. 


In the discussion which followed, Dr. Edmunds 
said he believed the use of the geometric lathe 
with which a 
be done, had not been fully a 
that the mandrel was the all-important part, and 
having dwelt upon some matters which have been 
recently treated in these columns, he 


To this day the screw on the nose of these costly 


mandrels was made with a pitch of 9-45 threads to 


the inch instead of 10, whilst the screw at the back- 
centre was 13°09. The result was that 
wanted to know how deep his drill 
had to divide an inch by 
. by the number of turns of 

en he got the result. Now, if onl 
were made with ten threads to the in 


of an inch the depth 


change wheels, and could not be produced except by 
getting a copy from the 


a screw which would give the greatest possible 
strength, combined with the greatest durability 
under the wear and tear of frequent fixing and 
unfixing. Such a thread was obtained by an 
isosceles triangle of 50°, truncated at its apex to the 
extent of 74 per cent. of its pitch. The point tool, 
if kept absolutely sharp, would leave a minute 
groove below the flattened top of the thread, and 
this would receive minute particles of forei 
matter, and hold oil. Where the strength of the 
stem was important, the point of the tool might 
also be flattened down or rounded off some 7 
cent. of the pitch of the thread. This thread, 
Council of the Amateur Mechanical Society thought 
must be recommended on its merits, and as it could 
be made with perfect ease, it was preferable to the 
Whitworth screw for that reason. It could be 
made by a simple geometrical arrangement of the 
slide-rest, and calipering of the cylinder out of 
which it was e; whereas, Whitworth 
screw, while an easy thread to cut for rough 


purposes . by the ordinary hand tool, was 
ex ly difficult to cut for scientific p ses in 
a serew- lathe. In rounding off 1-6th at the top, 


and 1-6th at the bottom, you require to continually 
vary the arc of the circle in relation to the pitch of the 
screw. The thread of 50°, truncated to the extent 
pitch, had other advantages 


was always exactly equal to the pitch, and that got 
rid of numerous sale leons. Putti 59 


Mr. Smythe said the mandrel which had been 
shown was a most excellent one. He would advise 
any amateurs beginning turning to see that they had 
a good head to start with, and then the mandrel might 


Edmands would be found to be 


Mr. Boyle said 


cut at the 
which Mr. Smythe had observed upon. 


like to ask 


at variety of beautiful work could 
) 1 reciated as an 
educational instrument. He went on to point out 


ed :— 


if anyone 
had gone, he | CO 
.3°09, and multiply that 
the back-centre, and 
the screw 
; , he would 
simply have to read the number of turns he had 
given the back-centre, and would have in decimals 
i he had bored. It was the 
same with the other screws. In fact, they still had 
a whole series of screws which could not be made by 


particular manufacturer 
who sold these tools. They ought to have a screw 
which, in itself, possessed true scientific merit. It 
could be shown mathematically that there was a 
certain distribution of the material of the thread of 


tho 


have either 9°45 or 10 threads to the inch. He was 


e top might 
that he feared 


longer and see if they coald not improve even on 
what was now su 


Mr. le believed the screw roposed Dr. 
a ‘dontical vite, that 
which had been adopted as the standard in America, 


on the advice of Mr. Sellers, an eminent engineer, 
in ference to the Whitworth. Dr. Edmunds 


id he believed the pitch of that screw was 60°. 

N Le a it T nall ; it was cut off 
at the an a correspon 

out 2 3 the thread, the absence o 


Mr. H. T. Wood, secretary, said he should 


Dr. Edmunds whether the Amateur 
Mechanical Socie 


the pitch. : 
in Molesworth, * Dr. Edmunds said Molesworth 


must be wrong; the angle was 55°, which was 


greater than the one he had shown. If you hada 
triangle in a square, the height of the triangle was 
equal to its base, and of that triangle, the upper 
angle was 53° 8˙, a little blunter than he recom- 
mended. Sir J Whitworth’s was blunter still, 
and he cut off 1-6th at the top, and also at the 
bottom, which would make the depth about 2-3rds 
of the pitch. With regard 
thread, you could not use a tool absolutely sharp, 
however accurately it was ground, and if 
off just as much 
took off the top of the thread, you had the bottom 
with the V thread, which otherwise would 
have the obj 


and render it liable to break under deflection. 
There was 8 most ect contact which could be 
o one 


scientific amateurs found a difficulty in adopting 
his screw, because you could not curve off the to 
by any definite law, but had to make a tool whic 
was different in its cutting radius for every screw. 
The thread sed gave greater power (with an 
equal length) t the Whitworth, and Mr. 

and other eminent practical men, held the opinion 
that the Whitworth thread was not fine enough for 
small screws or scientific work. 

The i Mr. T. W. Boord, M.P., said he 
was not in a position to say whether Molesworth or 
Dr. Edmunds was right about Whitworth’s screws, 
but he could say that though they were admirable 
for the larger sizes, most people who used lathes 
would admit that they were not suitable for small 
threads. With re to the new mandrel which 
had been shown, it looked a very nice tool, the 
diameter to him appeared rather large, but that was 
com ted for by the power of ada ting small 
chucks and drills in the coned-out hollow inside. 
The ring at the base of the screw-thread reminded 
him of another device adopted in some ornamental 
lathes called an adapter, by means of which any 
ornamental chuck could be fixed with a certainty 
of ita running true. Dr. Edmunds had referred to 
broken noses in lathes; but he believed there was 
a good deal of truth in what a friend of his said on 
the so iad a the fault generally lay in an im- 
perfectly 1 chuck. He remembered on ofe 
occasion almost having an accident of this kind, 
through incautiously using a chasing tool, adapted 
for wood, to cut a thread in iron; he found the 
chuck would not go on the lathe, and when he took 
it off, it stri a small portion of the thread, and, 
most probably, if he had forced it on, it would have 
brought the nose of the mandrel with it. As 
Secretary of the Amateur Mechanical Society, he 
must say that the resolutions quoted in the paper 
had not yet been passed, but were ned to the 
annual meeting in May, when they would be con- 
sidered by the society at large. He feared Dr. 
Edmunds was rather utopian in his ideas, when he 
spoke of ornamental chu n from hand 
to hand; he had three lathes in his workshop, and 
not one of the chucks belonging to any one of 
them would fit either of the others. 


* Molesworth gives depth of thread = 64 pitch for an- 
gular, 475 for square . In Sir J. tworth’s 
„papers the actual depth is said to be rather more 
= three-fifths, and less than two-thirds of the pitch.” 
— D. 


to the bottom of the 


u took 
m the top of the tool as you 


ding with the truncated top, and did away 
ion which had been adverted to, and 
also the objection that it tended to weaken the bolt 


magned, a greater admiration for 
Sir Joseph Whitworth’s work than he had ; but 
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By Prof. S. P. Tuoxrsoxn, B.A., D.Sc. 
(Continued from page 542.) 


The Dynamo as a Motor. 


N my first lecture I laid down the definition that 
dynamo-electric machinery meant machinery 
for converting the energy of mechanical motion 
into the energy of electric currents, or vice versa.” 
An electric motor, or, as it was formerly called, 
an electro-magnetic engine, is one which does 
mechanical work atthe expense of electric energy ; 
and this is true, no matter whether the magnets 
which form the fixed part of the machine be per- 
manent magnets of steel or electro-magnets. Any 
one, in fact, of the four kinds of d o can be 
conversely as a motor, though, as we shall 
see, some more appropriately than others. But 
whether their tield-magnets be of permanently 
magnetised steel or of temporarily magnetised iron, 
all these motors are electro-magnetic in principle: 
that is to say, there is some part either fixed or 
moving which is an electro-magnet, and which as 
such attracts and is attracted etically. 
Everyone knows that a magnet will attract the 
opposite ge of another magnet, and will pull it 
round. e know also that every magnet 


placed 
ed in a magnetic field tends to turn round and set 


itself along the lines of force. 

As a matter of fac pee e la a Oe 
ing a current is acted upon when placed in 
magnetic field, and is pulled round as a magnet 
is 


On this very principle was constructed the earliest 
electric-motor of Ritchic, so well known in many 
forms as a stock piece of electric apparatus, but 
little better in reality than a toy. 

A great step in advance was made by Jacobi, 
who, in 1838, constructed his multipolar machine. 
This motor, which Jacobi designed for his electric 
boat, had two strong wooden frames, in each of 
which a dozen electro-maghets were fixed, their 
poles being set alternately. Between them, upon 
a wooden aise. were placed another set of electro- 
magnets, which, by the alternate attraction and 
repulsion of the fixed poles were kept in rotation, 
the current which traversed the rotating magnets 
bein ly reversed at the moment of passing 


g regular 
the poles of the fixed magnets, of a com- 
mutator consisting, according 70 Jace directions, 
of four brass toothed wheels, having pieces of ivory 
or wood let in between the teeth for insulation. 
: acobi’s moins is, in fact, a Pt haar srry of 
ynamo, an ers v e in poin esign 
from one of Wilde’s 85 successful forms. 

A still earlier rotating apparatus, and, like 
Ritchie’s motor, a mere toy, was Barlow’s wheel, 
described in 1823. This instrument, interesting as 
being the forerunner of Faraday’s disc dynamo, is 
the representative of an important class of machines, 
namely, those which have a sliding contact merely, 
and need no commutator. 

5 fourth class of noe may 3 wherein 

e movin „ins of rota upon an axis, 
is caused 40 oarillate backwards and forwards. 
Professor Henry, to whom we owe so much in the 
early history of electro-magnetism, constructed in 
1831 a motor with an oscillating beam, alternately 
drawn backwards and forwards by the intermittent 
action of an electro-magnet. Dal Negro’s motor 
of 1833 was of this class; in it a steel rod was 
caused to oscillate between the poles of-an electro- 
magnet, and caused a crank, to which it was geared, 
to rotate in consequence. A distinct improvement 
in this of machine was introduced by Page, 
who employed hollow coils or bobbins as electro- 
magnets, which, by their alternate action, sucked 
down iron cores into the coils, and caused them to 
oscillate to and fro. Motors of this kind form an 
admirable illustration of one of the laws of electro- 
magnetics, first formulated by Gauss, but developed 
later by Maxwell, to the effect that a circuit acts on 
a magnetic pole in such a way as to make the 
number ef magnetic lines of force that pass through 
the circuit a maximum. 

Page’s suggestion was further cerpen 
Bourbouze, who constructed a motor which | 
uncommonly like an old type 
We have here a beam, crank, fly-wheel, connecting- 


But, for cylinders, we have four hollow 
electro- ets; for pistons we have iron cores 
that are alternately sucked in and repelled out; 
and, for slide-valve, we have a commutator, which, 
by dragging a pair of platinum -tipped springs over 
a flat surface made of i of brassseparated 
by two innlating stripe of ivory, reverses at every 
stroke the direction of the currents in the coils of 
the electro-magnets. It is really a very ingenious 
machine, but, in point of efficiency, far behind 
many other electric-motors. Unfortunately, it does 
not do to design dynamo electric machinery on the 


same lines as steam-engines. 


° Extracted from the Cantor Lectures, delivered befere 
the Bociety of Arta. 
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Yet, a fifth class of electric motors owes its 
existence tg Froment, who, fixing a series of parallel 
iron bars Upon the periphery of a drum, caused 
them to be attracted, one after the other, by an 
electro- magnet or electro-magnets, and thus pro- 
cured a continuous rotation. 

Lastly, of the various types of motor we may 
enumerate a class in which the rotating portion is 
inclosed in an eccentric frame of iron, so that as 
it rotates it ually approaches nearer. Little 
motors, working on this principle of ‘ oblique 
approach,” were invented by Wheatstone, and have 
long been used for spinning Geissler tubes, aud 
other light experimental work. More recently, 
Trouvé and Wiesendanger have sought to embody 
this principle in motors of more ambitious pro- 
portions, but without securing any great advant- 


0. 
t would be impossible, within the limits of a 


lecture, to deal with a tithe of all the various stages 


of discovery and invention, and if it were my inten- 


tion to deal with the subject from the historical 


point of view, I might speak of many interesting 
and curious machines that have from time to time 
been tried. I might tell you how Page, after in- 
venting his machine in 18834, succeeded, in 1852, in 
constructing a motor of such a size that he was able 
to drive a circular saw anda latho by it. I might 
describe the electric-motor of Davidson, which, in 
1842, enabled him to propel a carriage at the speed 
of four miles an hour, between Edinburgh and 
Glasgow. I micht describe the engine built in 
1849 by Soren Hjorth at Liverpool, which was of 
ten-horse power. 

All these early attempts, however, camo to 

nothing, for two reasons. At that tune there was 
no economical metnod of generating electric cur- 
rents known. At that time, moreover, the great 
physical law of the conservation of energy was not 
recoguised, and its all-important bearings upon the 
theory of electric machinery were not available. 
- While voltaic batteries were the only availuble 
sources of electric currents, economical working of 
electric motors was hopeless. Fora voltaic battery, 
wherein electric currents are generated by dissolving 
zinc in sulphuric acid, is a very expensive source of 
power. ‘lo say nothing of the cost of the acid, the 
zino—the very fuel of the battery — costs more than 
twenty times as much as coal, and is a far worse 
fuel; for, whilst an ounce of zinc will evolve heat 
to au amount equivalent to 113,000 foot-pounds of 
work, an ounce of coal will furnish the equivalent 
of 695,000 foot-pounds. 
The fact, however, which seemed most discou- 
raging, and which, if rightly interpreted in accor- 
dance with the law of conservation of energy, 
would have been found to be (on the contrary) a 
most encouraging fact, was the following af a 
galvanometer was placed in the circuit with the 
electric-motor and the battery, it was found that 
when tho motor was running it was impossible to 
force so strong a current through the wires as that 
which flowed when the motor was standing still. 
Now, there are only two causes that can stop 
such a currect flowing in a circuit; there must 
be either an obstructive resistance or else a 
counter - electromotive force. At first, the 
eommon idea was that, when the motor was 
spinning round, it offered a greater resistance to the 
passage of the electric current than when it stood 
still. The genius of Jacobi enabled him, however, 
to discern that the observed diminution of current 
was really due to the fact that the motor, by the 
act of spinning round, began to work as a dynamo 
on its own account, and tended to set up a current in 
the circuit in the opposite direction to that which 
was driving it. The faster it rotated the greater 
was the counter-eloctromotive force (or“ electro- 
motive force of reaction“) which was developed. 
In fact, the theory of the conservation of energy 
requires that such a reaction should exist. 

Ve know that, in the converse case, when we 
are employing mechanical power to generate 
currents by rotating a dynamo, directly we begin 
to generate currents, that is to say, directly we 
begin to do electric work, it immediately becomes 
much harder work to turn the dynamo than is the 
case when no electric work is being done. In other 
words, there is an opposing reaction to the mc- 
chanical forte which we apply in order to do electrio 
work. An opposing reaction to a mechanical force 
may be termed a ‘‘counter-force.’”» When, on the 
other hand, we apply (by means of & voltaic bat- 
tery, for example) an electromotive force to do 
mechanical work, we find that here again there is 
an opposing reaction ; and an opposing reaction to 
an electromotive force isa ** counter-electromotive 
force.” 

Tho experiment of showing. the existence of thia 
counter-eleotromotive force is a very easy one. All 
one requires is a little motor, a few cells of battery, 
and a galvanometer. Thegalvanometer I shall use to- 
night is oue which I brought out some ycars ago, 
and which has proved itself very convenient tor 
lecture work, becuuse it can be put into any ordin- 
avy lantern and projected on the screen (Tig. 30). 
l have here, asa battery, four small accumulators 
of the Faure-Sellon-Volckmar type, and I have 
connected them with a little motor, also of my owu 
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| 355 thecurrent being arranged so as run through 


the galvanometer. I hold the spindle of the motor 
fast, so that it cannot rotate, and you see that the 
pointer of the galvanometer indicates 44°. I now 
release the motor; it begins to rotate, and as its 
speed increases, you observe the needle descend the 
scale to 23°, and 5 about 15˙. If I load 
the motor and cause it to slacken speed, the needle 
at once returns. 

The existence of this counter-electromotive force 
is of the utmost importance, in considering the 
action of the dynamo as a motor, because upon the 
existence and magnitude of this counter-electro- 
motive force depends the degree to which any 
given motor enables us to utilise electric energy 
that is supplied to it in the form -of an electric 
current. discussing the dynamo as a generator, 
I pointed out many considerations, the observance 
of which would tend to improve the efficiency of 
such generators. It is needless to say that many 
of these considerations, such as the avoidance of 
uscless resistances, unnecessary iron masses in cores 
and the like, will also apply to motors. The freer 
a motor is from such objections, the more efficient 
willit be. But the efficiency of a motor in utilising 
the energy of n current depends not only on its 
efficiency in itself, but on another consideration— 
namely, the relation between the electromotive 
force which it itself generates when rotating, and 
the electromotive force—or, as some people call it, 
the electric pressure—at which the current is sup- 
plied to it. A motor which itself in running gener- 
ates only a low electromotive force cannot, however 
well designed, be an rf/hcient or economical motor 
when supplied with currents at a high electromotive 
force. 

Now it can be shown, mathematically, that the 
efficiency with which a perfect motor utilises the 
electric energy of the current depends upon the 
ratio between this counter-electromotive force 
and the electromotive force of the current 
that is supplied by the battery. No motor 
ever succeeds in turning into useful work the whole 
of the currents that feed it, for it is impossi- 
ble to construct machines without resistance, aud 
whenever resistance is offered to a current, part of 
the energy of the current is wasted in heating the 
resisting wire. Let the symbol W stand for the 
whole electric energy of a current, and let w stand 
for that part of the energy which the motor takes 
up as useful work from the circuit.“ All the rest 
of the energy of the current, or W— w, will be 
wasted in useless heating of the resistances. 

But, if we want to work our motor under the 
conditions of test economy, it is clear that we 
must have as little heat-waste as possible; or, in 
symbols, w must be as nearly as possible equal to 
W. It can be shown, mathematically, that the 
ratio between the useful energy thus appropriated, 
and tho total energy spent, is equal to the ratio 
between the counter-electromotive force of the 
motor, and the whole electromotive-force of the 
battery that feeds the motor. The proof will be 

iven later. Let us call this whole electromotive 
orce with which the battery feeds the motor E, and 
let us call the counter-electromotive force e. Then 
the rule is w : W = e : E; or, if we express the 
efliciency as a fraction, w / W = e / E. But we 
may go one stage further. If the resıstances of 
the circuit are constant, the current c, observed 
when the motor is running, will be less than C. the 
current while the motor was standing still. But, 
from Ohm’s law, wo know that 


Hence 


W 8 
From which it appears that we can calculate the 
efficiency at which the motor is working, by ob- 
serving the ratio between the fall in the strength of 
the current and the original strength. Now, this 
mathematical law of efficiency has been known for 
twenty years, but has been strangely misappre- 
hénded. Another law, discovered by Jacobi—not 
a law of efficiency at all, but a law of maximum 
work in a given time—has usually been given 


(To be continued.) 


ISLAND LIFE. 
N Monday evening, Mr. A. R. Wallace, LL.D., 
lectured d the Birmingham and Midland In- 
stitnte on “' Island Life.“ The lecturer said that 


* This symbol w must be clearly understood to refer to 
the value of the work taken up by the motor, as measured 
electrically. The whole of this work will not appear as 
useful mechanical effect, however, for part will be lost 
by mechanical friction, and part also in the wasteful pro- 
duction of eddy-currents ın the moving parts of the 
motor. What proportion of w appears as useful 
mechanical work depends on the ctliciency of the motor 
ver er, Which we are not here considering. In all that 
follows immediately we shall suppose such causes of Joss 
not to exist; or the motor will be considered as a perfect 
motor, 


Fes. 23, 1883. 


the ancient opinion concerning the surface of the 
earth was that it was permanent, as shown in the 
allusions to the ‘‘ everlasting hills.“ The same 
opinion existed with regard to the forms of life 
upon the earth, which were thought to be equally 
fixed both in themselves and in their relations to 
the earth which they inhabited. It was now found 
that these were ever changing. The two great 
movements, organic and inorganic, were closely re- 
lated, and their highest result was seen m the 
forms characteristic of the organisms that live 
upon it, and in the manner in which those organisms 
were distributed over its surface. By means of 
diagrams the lecturer pointed out the enormous 
disproportion between the bulk of land above the 
sea-level and the depth and bulk of the great 
oceans. It had been and was a common doc- 
trine among men of science, that the sea 
and land were interchangeable—that the whole 
of the continents had once been deep seas, 
and that the ocean depths were once dry land. If 
the law of nature had been that continents had 
sunk down, and other continents had risen up in 
the great oceans, then, considering how. very small 
was the area of land, and how easily it might be 
submerged or lost in the ocean, the probabilities 
were that during the long course of geological 
ages, centinents would have altogether disappeared 
so as to leave very little dry land on the surface. 
But they knew from the complete continuity of life 
taught by geology that that had never taken 

They knew there had been continuity of large 
masses of land. That could hardly have been if 
there had been interchangeability of oceans and 
continents, as was commonly supposed. The cha- 
racteristic of the ocean bottom was wonderfully 
suggestive of an ancient permanent structure. The 
islands of the globe consisted of recent continental 
islands, which were those situated within the 100- 
fathom line. They were of various geological 
structure, and contained the varied forms of 
life which existed on the continents, either 
identical or simply modified. Then there 
were the ancient continental islands, situated 
beyond the 100-fathom line, and within the 
1,000-fathom line, also having varied geological 
structure, and containing generally the great types 
of animal life; but there were many gapsin the series 
and many forms which were not allied to those of 
the closest Continent, but allied to those of remote 
Continents, and were probably separated during the 
early part of the Tertiary epoch. Then there were 
the organic islands, which were always situated in 
deep ocean beyond the 1,000-fathom line, and were 
of volcanic formation, containing no sedimentary 
rocks, no native mammalia or amphibia, and but a 
few reptiles, birds, aud insects, which differed from 
those on the Continent or resembling them, accord- 
ing as the facilities of diffusion had heen ter or 
less. The study of island life, as he endeavoured 
to present it, perhaps more than any other branch 
of natural history, served to impress them with the 
interdependence of organic and inorganic causes in 
bringing about the present distribution of living 
things. The doctrine now held by many scientific 
men must be adopted as the foundation of a suc- 
cessful inquiry into the past history of tho earth 
and its inhabitants. 


COMMERCIAL PHOTOGRAPHY IN 


THE UNITED STATES.“ 


Y far the larger portion of commercial photo- 
B graphy in the United States is devoted to 
hoto-mechanical reproduction, and this may be 
drided into three e poe 1 
ending upon the copperplate press for multiplica- 
on Bi copies, of which the. hoto-gravure may be 
regarded as an excellent illustration. 2nd. The 
class which is reproduced lithographically, depends 
ing upon the repellent and ubsorbent chemical 
qualities of a scnsitised film for the result. The 
Albertype isthe best example of this class. 3rd. 
The namerous typographic class, which, although 
indirectly covering a lurger range or field than 
any of the previous classes, is valued more from a 
practical than an artistic point of viow. The zinco- 
type belongs to this order. 

Of the first class I shall simply say that the 
photo-gravure is carried on in the United States 
under various names, the methods, however, being 
essentially the same as on this side of the water 
except that perhaps we do not produce such good 
work. 

In the second class we find many important es- 
tablishments, the Albortype being produced with 
singular beauty; the heliotype and various modifi- 
cations of both these methods are in a flourishing 
condition. Oue of these methods is worthy of note. 
A negative is taken (we will say) of a rose, leavin 
out all the colour but the red; a second is taken o 
the green, and a third of the shades and shadows. 
These are reproduced by tho Albertype method, 
aud printed in register with each other in tints as 


è Extracted from a communication to the Edinburgh 
Photographie Society, by J. T. Suvexuxror, 
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rimenter| Lecturing on the progress of telegraphy befors 


having mixed up his gelatine to soak was suddenly | the Institution of Civil Engineers, Mr. Preeee 
called away. At the end of three days he returned, | stated, last week, that in the British system tho 
and was assailed by the odour that greeted him | three forms of battery used are the Daniell, 
from his gelatine, which had taken advantage of | Leclanché, and bichromate in the proportions re- 
his absence to decompose thoroughly. He was | spectively, of 87, 56, and 21: If those figures 
about to throw it away: when the idea ak ry | aro read as thousands, they represent nearly the 
5 mee 1 e plate actual number of cells of each kind in use. 
elatine ; so he cooked it, made up M8 s, and, Artes 
after testing them in every possible way found they Magnoto-electricity 18 à applied for SES ERE 
would neither crack off, swell off, bubble, frill, nor of apparatus, an dynamos are occasionally 
act in any of the inconvenient ways with which | utilised to supplement batteries. Of A BC in- 
gelatine workers used to be so familiar, and per- struments there are 4,398 ; needles, 3,791 ; Morse 

printers, 1,330, and 2,000 sounders, an instru- 
ment which is gaining ground rapidly in 
England. Sound- reading is almost exclusively 
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near as possible the o ‘inal colour. The result is | led to the discovery ofaremedy. All expe 


a soft, pleasing, and lifelike print, depending, how- 
ever, greatly upon the -chemical manipulation of 
the operator, and also upon the proper choice of 
colours by the printer. 

In the third, or typographic class, to which I now 
refer, two methods are commonly in vogue first, 
the zincotype class, which simply depends on 
photography for the image and upon the action of 
a corrodent for the relief; and, second, those which, 
like the gelatinotype, depend for relief upon either 
the swelling or dissolution of a sensitised film of 
gelatine or gum. In the zincotype and the swelled 

elatinotype the negative is of the ordinary opaque 
escription, such as is made use of in photo-litho- 


graphy, and is usually intensified with lead or SS 

9 era 800 e erties tle adopted in America, but is rarely used on tho 
s: d : : ’ “onti it is th »t rapid and 
which is made in this way: The gisss, it voy SCIENTIFIC NEWS. Continent, although 224 Wheatstone’s automatic 
thinly albumenised, and, after the negative is ob- see avert in use, and in England 319 duplex, 


tained and dried, it is treated to acoat of india- Re 
rubber dissolved in sulphuric ether ; this is, when and 13 quadruplex circuits are at work: 
dry, coated with collodion. The glass is then im- | 
mersed in water or dilute acetic acid, when the 
impressed film comes away quite easily, is quite 
strong, and can thus be readily reversed ; and after 


HE Gresham Lectures on Astronomy for 
Feb. 27, 28, March 1, 2, will de upon] The Patent Office deri ves a large portion of its 
lectures commence at 6 p-m., are free to the visional protection. Two inventions of this 
of being scraped into the cleaning public, and will be illustrated by limelight views, class recently noticed deserve mention—one was 
including, im this case, some otographs of the| for cutting cheese, and consisted of a wire 
Great Comet, taken at the Cape, lent by, tho | tightly stretched to a suitable frame. Another 
Council y ihe, We ihe Rev. Edmund was For storing a weng . l a rl. 
‘ it coil up a sprin it r 
Ledger’s four lectures will be very interesting. j 5 deli = 85 aN nts have beer made 
Amongst the drawings will be some made by Dr. |, \amous e cate experime + 
Hocke, of Halley’s Comet, in 1682 in order to determine the so-called reaction 
ee y ; ` time“ in sensation—i.e., the time between the 
A committee has been formed to erect a per- | moment of excitation of the sense, and tho 
manent observatory on the summit of Bon Nevis, | moment at which the person indicates by a signal 
to prosecute the work which Mr. Wragge has that he has become conscious of the sensation. 
carried on with such unflagging zeal. A sum 0 M. Beaunis, of Nancy, has recently sought to 
about £5,000 is required, and the Scottish | measure the reaction time for smell. He gives 
Meteorolo ae has Ce AI n (Comptes Rendus) a table 8 numbers on 
a third. Bon Nevis is probably tue est site in] with ten substances; they range from 
the kingdom for such an observatory as 18 con- hundredths of a second for ammonia, and 46 for 
templated. acetic acid, to 63 for mint, and 67 for carbolic 
Col. Emile Gautier has been appointed Direc- acid. In the case of musk, he was unable (not- 
tor of the Geneva Observatory, a post held by | withstanding repeated attempts), to 15 5 precieely 
the late Professor Plantamour for more than 40 the moment of the smell-sensation. The numbers 
years. given show that the reaction-time for smell is 
An exhibition of meteorological instrumente 17 5 er ouch 1 1 
masked to prevent over- rinting in the shadows. | will be held on March 21, at the Institution of 1 VV Turin, has recently 
When printed the plate is immersed in & solution 8 „ by are oe 5 5 made experiments on smell, with different appa- 
N ? i in the mam 
are desirous 0 obtaining as large a collection as 5 87 M. B 718 l 
asible of instruments designed for, or used by, ; , : 
l Some information appeared a short time ago, 
travellers and explorers. é l q 4 
The summer meeting of the Institute of Me- regarding themen f = aires 905 
chanical Engineers will, on the invitation of M. for workmen by Herr great 9 By y 
Trasenster, be held in Belgium, at Liège, com- recent patented improvement, it is possible for 
mencing on July 23, and comprising a. visit to | any workman to insert in the spectacle-frame a 
Antwerp at the ond of the week. new piece of mica when required, the pieces 
Prof. Dolbear observes that if a galvanometcr costing only about 1jd. Thus the frame may 
One gets quite accustomed to 


of | have long use. 
d, after a day's wear or 


1 t i lied, these spectacles, it is sai 
Se e tek tthe i el further provides grey and 


electrical effect will be observed ; but if the so. Herr Rapha À ; 
‘structure of the wire is altered by alternate blue, mica glasses, which are quite transparent, 
bending or twistin into a helix, then the and the colour of which 18 fireproof. They aro 

vanometer will indicate a current. The pro- | Very pleasant for workmen at large fires, as they 
fessor employes a helix connected with a battery, revent strain of the eye- Maske for half of the 


gurro rtion of the wire in circuit | tace weigh only 40 grammes 
wit unding a portion Ahe current in th Herr Raphael also supplies masks to cover the 


8 v . Th rrent in th 
with the galv anometer. The cur 4 whole face, and, if necessary, also the neck. 


1 are then levelled up in r 
led are placed face downy egelly dry, when | the galvanometer exhibits the presence of] The A ‘cultural Society of Breslau has 
the large sheets of gean 8 esy en th from electricity. The experiment helps to prove that | recently offered a prize of about £50 for a cheap, 
Santee ope of chess sheets and Soad under the magnetism is connected with some molecular | easily applicable, and effectual means of sup- 
negative in an ordinary frame. ter a short ex- change of the magnetised metal. l pressing epr Proposes to be sent in 
333 it is taken intothedark room and temporarily] In a lecture recently delivered under the | before the en of August. , 

pe Seal ey ith eee ia then init — u, auspices of the Glasgow Science Lectures Asso-| The colour of the water of different lakes and 
cheer ses 8 p 5 E the ciation, Prof. Ayrton referred to the electric | rivers is known to be very different. Tyndall 
rinted i as aale jt 9895 lea vin the transmission of power, and mentioned that attributes the blue of sea-water to a cause summa 
ria a jen 0 electric ly haa could not yet become popular | to that of the blue of the air, which is believed 


ted parts intact. When sufficiently dissolved : : wep 
the plate is placed in alcohol 5 to | because of the difficulty of getting the supply of | to be roduced by reflected light, while the trans- 
i 4 i red colour. M. Spring has 


free it from water, and is them dried, when it is stored electricity replenished. He thought, | mitte } 
y A word upon however, that the time is not far distant when | lately described, in the Belgian Academy, some 
the intractability of gelatine films of appreciable | an ‘electric tricycle” could be taken on tour, colour of water. He finds that 
thickness may not be out of place. The addition pure water in a tube about 33ft. long has a dis- 
tinctly blue colour, whereas, according to 

that is not Mr. Edison's | Tyndall, it should appear red. M. Spring 220 
‘opinion ; for that gentleman has, it appears, ex- | shows that water in which carbonate o calcium,- 
pressed himself strongly about accumulators, and | sili or salts are suspended in a. finely 
inni be found | divided state, offers no inconsiderable resistance 

e red and violet 


out. A from Mr. Edison, there is much | to the passage of light. As th 
5 r light a the spectrum is much weaker than the 


use, 
trough, it is taken off its support and put away for 
further reference. 

Zincotype, as commonly practised, consists in 
transferring an i image to a suitable piece of 


tho encroachment of the corrodent, and also of po 
tecting the sides of the slightly-etched lines from 
undermining from the same cause. This is done 


warming the plate, causing the resin to melt and 
run down on the sides of the lines, which are thus 
shielded from the subsequent applications of the 
corroding agent. I may say that the zincotype has 
given way to the gelatinotype almost universally ; 
ond I will close with the three most usual forms of 
the latter process, the first and second depending on 
the expansion of portions of the film, and the third 


With the swelled gelatinotype No.1, an ordinary 
glass is coated with the sensitised solution of gela- 
tine, giving a film the thickness of a very thin card. 
This is printed under a negative, which 13 carefully 


pane’ , of course, retaining its normal con- 
‘tion and thickness, assumes the appearance of 
small but regular depressions all over the surface 


must be protected from the? action of the bichro- 
mate, otherwise the plate will soon become corroded 
and useless. The plate, after printing in a screw 
back frame, is placed in a chrome alum bath, and 
when sufficiently raised is cast direct in plaster and 
electrotyped, which makes the process somewhat 


into large plate-glass trays with a raised lip or edge. 
These trays have previously been flowed with a thin 


is nearly win. in thickness, from adhering to them. 


cracking of the film, the entire film after 
becomes flaccid and easily ar per ; 
gelatine films will 


crack off the plates—fl : Á t : 

frequently taking the Tas with them—is annoying, | reason to believe that, in practical working, 

to say the least; an I find that even here the | none of the recent inventions are better than | yellow, such rays aro fully absorbed, while the 
i yellow still pass through in considerable quantity. 


1 have seen a piece | Planté’s secondary battery so far as durability is 
i This yellow light gives, with the blue colour 


Mr. Flinders Petrie is about to publish a work peculiar to the water, the various shades of 


ange of tem rature, cracked with a 80 
Bene strong cloth. Upon examination the surface | 07 the measurements of the Great Pyramid, in] Er,“ sa E S rae 

of the glass in places was found torn out to the | which he will show that the new measurements Vegetable parasitism in shes apo, 1 
depth of $in., aud adhering to the gelatine frag- vvileable with those on which Prof. | recent observations by MM. Olivier and Mich: 

ments which strewed the floor. A mere acciden I Piazzi Smyth has built his hypotheses. to be so constant that it may be regarded 
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normal. They examined about 150 different 
fishes taken in the Channel and the Mediter- 
rancan, and in all of them they found, in the 
peritoneal liquid, in the lymph, in the blood, and 
so in all the tissues, microbes moro or less 
numerous, having all the characters of land- 
microbes and capable of similar reproduction. 
These organisms were mostly the bacterium 
called Bacillus. (In other vertebrates, it is to be 
noted, microbes are not found in the blood and 
the lymph). The authors cultivated the 
microbes successfully. They also repeatedly 
made an experiment which consisted in putting 
a whole fish or part of it in parutlin melted at 
120° or 140°. After solidification, the paraffin 
was conted with several layers of collodion and 
Cana du balsam. The tissues thus guardod from 
atmospheric germs, all showed, after a few weeks, 
an extreme development of microbes (which were 
not those of putrefaction). The authors propose 
to investigate the mode of penetration of these 
parasites, and their influence on the vital 
functions. 


An Alarm Foot-mat’’ is now supplied by 
Mr. Applegate, of New York. On the under- 
sido are concealed two systems of electric wires, 
which are joined by pressure of a number of 
spring contacts, when a person treads on the 
mat. The wires are in circuit with an electric 
bell. The system affords information—e.g., as 
to the passage of persons in and out at a parti- 
cular dvor. 

A notable improvement in tho plant used in 
removing reefs and other submarine obstructions 
has been recently made by Mr. Saunders, of the 
Ingersoll Rock Drill Company. He surrounds 
tho drill with a tube which, for deep-water work, 
may be made in telescopic sections. Inside this 
runs an independent tube, through which a 
stream of water may be discharged on the bottom 
of the drill-hole to remove the material broken 
down by the bit. The lower soction of the in- 
closing tube carries an ejection-pipe, through 
which the débris is conveyed by the discharge of 
water. When the drill is withdrawn for any 
purpose, the inclosing tube maintains the con- 
nection of the drill-holo with the wator-surface, 
so that the hole can be quickly found again for 
further drilling, or for charging and tamping, 
without the aid of a diver. The hole is pre- 
vented from being filled up by material washed 
in by currents, and the insertion of the charge 
and accompanying operations can be performed 
from the surface of the water. 


Tho number of immigrants into the United 
States last year was 712,542; of whom 229,996 
were German, 83,071 Canadians, 77,725 Eng- 
lish, 62,461 Irish, 58,742 Swabians, 29,317 
Italians, 26,185 Norwegians, 12,305 Austrians, 
and 11,619 Scotch. 


An apparatus meant chiofly for measuring the 
heat of the blast used in blast-furnaces has been 
recently patented in Germany by Herr Schoops. 
It consists of a vessel played upon by the blast, 
and a Bourdon gauge, which is connected with it 
by means of a capillary tube, and stands in the 
room of the man in charge. The vessel is filled 
with a dry gas (air, nitrogen, or the a and the 
gauge-tube with a liquid of very small tension, 
such as glycerine or oil. The pressure in the 
vessel, corresponding to the temperature of the 
medium about it, produces changes of form in 
the tube of the gauge, which are indicated by a 
pointer in the usual way. 


It is proposed to form a North Bohemian 
industrial Museum at Reichenburg, the ain 
being to further, by means of a collection of the 
aids afforded by art and scionce, and by facilita- 
tion of their use, the cause of general education ; 
but especially industrial improvemont in Northern 
Bohemia. A German Colonial Society has been 
recently founded at Frankfort, under the presi- 
dency of Prince of Hohenlohe- Langenberg. 


Spectroscopists who have studied the solar 
protuberances, afirm that the matter of these 
rises with the tremendous velocities of 80, 100, or 
120 leagues por second. M. Faye, however, who 
haa been lately expounding his theory of solar 
phenomena in the Paris Academy, explains the 
appearances in the following way :—Tho pro- 
tuberantial gas, expanding in space, is enor- 
mously cooled, and ceases to be visible; but 
presently the solar radiation, which amounts to 
1,300 to 1,500 calories per square meter, and per 
second, heata it again, and renders it perceptible. 
The visibility commences at the lower side of the 
cloud of hydrogen, and progresses upwards to 
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the top. M. Faye holds that it is this pheno- 
menon that is propagated with the high velocity 
just referred to, and not the gas itself. 


It is now recognised that there are in the 
Northern hemisphere two poles of cold, or two 
places where the lowest temperature is reached; 
one in the north-east of Siberia, the other in the 
Arctic Archipelago of America. Their geogra- 
phical position has not been exactly defined; but 
it can be affirmed (according to Die Natur) that 
the pole of Asiatic cold is to the north of Yakutsk, 
and that of American cold to the north-west of 
Parry Island. Near the Siberian pole, which is 
inland, and at a comparatively low latitude, 
between 60° and 70°, the climate of the continent 
is characterised by a severe winter and a hot 
summer; at the American pole, in a maritime 
region, between 65° and 88° lat., the winter is 
milder and the summer cooler. Till recently, 
Yakutsk was thought to be the coldest place on 
the earth, its mean temperature in January being 
—45’; but there have boen found, near Werko- 
jansk, in Siberia, at a latitude of 67°, places with 
a mean January temperature of — 55°. The pole 
of cold is localised at this place during four 
months of the year—viz., November to March ; 
but during April and May the pole is displaced 
towards the north-west, returning afterwards in 
the direction of Werkojansk, which is the only 
place always inclosed in the isotherm of — 40° dur- 
ing the months of November, December, January, 
and February of each year. The mean ann 
temperature of the pole of Siberian oold is esti- 
mated to be 2°. M. Klutschak, a member of 
Licut. Schwatka’s expedition to the Adelaide 
peninsula and Cockburn’s Bay, between 66° and 
65° lat., found a place colder than all others; the 
temperature in January, 1880, fell to — 72°, and 
in Dec. 1879, and Feb. 1880, it reached — 68°. 
The mean temperature of Dec. to Feb. is — 48°. 
It differs very little from that of Werkojansk ; 
but it is lower by 18° to 21° than that noted pre- 
viously as the coldest in America. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Telephony in Paris.—The telephonic system 
of Paris, which on the lst of November, 1880, 
numbered 454 subscribers, had 2,392 at the begin- 
ning of this year. The service is now divided 
among 11 stations. The length of wires between 
subscribers and stations is now 2,187 miles. The 
line system is entirely subterranean. The wires 
both between the subscribers’ places and the stations 
and between the stations themselves, are joined 
in cables and suspended in the vaults of the sewers. 
Each cable contams 14 insulated conductors, 
forming seven double lines. The subscription in 
Paris is about 600f. for a line, 1,100f. for two lines, 
and for three, or more, in the name of one sub- 
scriber, 500f. per line. For these sums the company 
constructs the line, furnishes and fits up the ap- 
paratus for the subscriber, maintains it, and, by 


night as well as by day, gives all the communica- | 


tions asked. regards instruments there has 
been unification, and the Ader transmitter and 
receiver are now furnished to all subscribers. At 
the stations 103 girls provide nearly 20,000 com- 
munications per day; or, on an average, eight 
communications per subscriber per day. The ay 
service is wholly provided by girls; the night 
service by men, to the number of 35. There are 
about 1,000 communications by night from 7 p.m. 
to 8 a.m. 


Acconp d to Mr. Traill, the engineer of the 
Giant's Causeway and Portrush Electric Tramway, 
the total prime cost will be about £21,000 for six 
and a-half miles of tramway, the cost of buildings, 
rolling stock, electric plant, engines, law, Parlia- 
mentary and engineering expenses. He says also 
that the electric car is able to ascend a long, con- 
tinuous hill of about one and a-half miles in aeih, 
and with a gradient of 1 in 35, drawing a second car 
behind it, and work as readily and as well at a 
distance of two miles from the generator as ad- 
jacent to it. 


MESSIEURS STOCKLIN ET VETILLARD, having ex- 
perienced great difficulty in driving piles into the 
tine wet sand of the sea-shore, have succeeded by 
the adoption of the system of leading a jet of water 
along the sides of the pile to be driven, to from in. 
to 1Zin. below the point, by means of an india- 
rubber tube terminating in a metallic nozzle. Two 
such tubes are employed, one on each side of the 
pile, care being taken to keep them as vertical as 
possible, and to move them continually for pre- 
venting their being closed in by the sand, which 
ugain becomes compact directly the flow of water 
stops. 


ual | his remarks upon 


Fzz. 23, 1880. 


LETTERS TO THE EDITOR. 


— — 


Ve do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
Communications should be drawn up as briefly as possible.) 

AR communications should be addressed to the Ebprroa of 
the Ex OLIsu MECHANIC, 31, Tavistock-street, Covent-garden, 

All Cheques and Post-offce Orders to be made payable to 
J. Passmone Epwaxps. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Hontaigne’s Essays. 

— — 


THE PERPETUAL ALMAN AO. 


[21093.]—Ir ought to have been mentioned in 
connection with my recent communication on the 
above subject, that the propositions therein given 
are worked out after an entirely origina fashion 
with only two exceptions, and as such I submitted 
them to Professor 15 Morgan in 1867. I give you 

em. 

He writes as follows :—‘‘ This much I see, that 
your rules are of a structure which is correct in 

lan. Some examples verify well; and I have no 
oubt you have made many verifications.” 

„The plan of detaching each rule from all others 
is very good for a work which is to be taken up at 
intervals, and forgotten.” 

‘Your plan is easy enough for those who can 
follow a rule.” 

The solutionsto the seven examples, appended by 
way of illustration to my paper, are worked out in 
the following manner :— 


Ex. 1.—Here we have... 


e „„es 585 B. C. 
Subtract ..... 1 


Divide by 532 532)584(1 
Remains q. 52 
Subtract fromm . 532 
Remains e 80 
Its fourth part....... — . . 120 
Jan. 31 
Feb. 29 
The day of the year < March 31 
4 April 30 
One day less for leap year ay 27 
The sum is i 7)748 
Divide by 7 „ 

106 6 rem. 
SubtrackTTTTPTMee 2 


4 
Hence, it fell on Heduesday, the 4th day of the 
week. 


Ex. 2.— Here we havttdnd . 43. C. 
Subtract eeeo4aceoteooveosene & . 
Divide by 19 “19)3 
0—3 rem 
Subtract remainder from 19 19 
16 
Multiply by 11 11 
176—26 
rejecting multiples of 30. 
5 W we RA -' 26 
Number of months from March 1 
The day of the month........ 13 
The numberd ...... e 5 
45 
The third part of century .... 1 
44 or 14, 


rejecting multiples of 30. Hence the moon was 14 
days old—i.e., at full. 


Ex. 3.—Here we have, divided by 19) 828 (43 
76 
68 
67 


n 
Multiply the remainder by 1} 11 
lllorl 


Fes. 23, 1883. 
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eseeeeoeveee 1 


Hence we have ....... 


The third part of the cen (eee k 
The number of months from 10. 
The day of the montn 26 
The number 6..... 7 
44 or lf 
Therefore the moon was 14 days old, i.e., at full. 
. 4.—Here we have .......... . . 668 4. D. 
Its fourth part eee 167 
The day of the year ........ an. 31 
(One day less in leap year.... FRS 555 
Divide by 7̃ / . . 7) 920 
131 — 3 rem 
Subtract ........... Semis 2 


5 0 proves it was Sunday, the first day of the 

week. 
Ex. 6.—Here we have 
Subtract the Epact .......... 


.. Borrowing 30 and note the diff. 25 
Divide 25 by 7, and adding 3 to remainder, there 
results the number 7. Subtract this from the 
e nes which is 2, and borrow 7, we obtain 
a res 8 


Hence, Putting together 2 and 25, and adding 
to March 21, we get March 48—that is, April 17, 
ay. 


which is Easter- 
New Moon falls on 


Ex. 6.—In this case the 
are as follows :—Jan. 10, 
Feb. 9, March 11, April 9, May 9, June 7, July 6, 
meget p Oct. 2, Nov. 7, Dec. 30. 
. 7.—This example is simply a recapitulation 
of the preceding . 


James Pearson, M. A., F. R. A. S. 
Fleetwood Vicarage, Feb. 13. 


JUPITER'S RED SPOT—THE SEARCH 
FOR TELESCOPIC COMETS. 


[21094.)—Mn. D. Smart (letter 21068) should 
have referred to the list of transits of the red spot 
given in reply to query 49340, p. 508. On the date 
of his drawing, the spot passed the central meridian 
of Jupiter at about Gh. 48m., so that the object he 
has wn (Feb. 5, 7h. 30m.), indenting the 8. 
side of the great southern equatorial belt, and 
clearing the W. limb, was undoubtedly the ghost 
of the red spot,as he surmises. If he will look at 
J 88. at one or other of the following times, he 
will observe this spot to be about central :— 


h. h. 

Feb. 222. 7.5 Mar. 3 « 8.2 
„ F 14.0 
ip, SO etawi sakes A E ay) “Dian eeawtscns 9.9 
0 eee BON) oy, O dedawwed sa 6.7 
W 2S oria „ IIC . ꝗ 11.8 
ET! D ay. B cecnsktaces 7.4 
„„ 6 13.1 


At intervals of 12 days (= 29 rotations) the red spot 
crosses the C.M. of Jupiter at nearly the same times 
as before. 

The Search for Telescopic Comets.—If Mr. Gemmill 
will refer to the ENGuisk Mxcuanic, Vol. XXXV., 
p. 281, he will find that some information upon this 
subject has been published since the date he alludes 
to. I had intended, in conjunction with several 
amateurs who had volunteered assistance, to under- 
take a rigorous search for te o comets; but ill- 
health rendered it compulsory that I should ab- 
solutely abandon the project. I felt anxious 
however, that the matter should not entirely f 
through in consequence, and I suggested to Dr. 
Copeland that the o isation of the observers 
should emanate from Dun Echt. This was duly 
arranged, and I believethat comet-seeking has been 
systematically carried on in this country since that 
time. Should Mr. Gemmill, or any other of your 
readers, desire to enter this field, I feel certain that 


Dr. Copeland will be very glad to utilise such hel 
as they may be able to afford. l ý 
Bristol, Feb. 16. W. F. Denning. 


ENCKE’S COMET—GREAT COMET, 1882. 

(21095.] —Yourobliging contributor “F.R.A.S.,” 
in reply toa querist about particulars of Encke’s 
comet, stated in letter 21062, last par., p. 545, that 
he fancied it was not observed during its last peri- 
helion in November, 1881, as he had seen 
no record of such observation. It was, however, 
seen previous to its perihelion passage, at different 
observatories. Ita to have been first found 
on August 20, at Strasburg, by Dr. Hartwig and 
Professor Winnecke, and on August 24 by Director 
O. Struve, at Pulkova. Then, im this country, by 
Mr. A. Common, at Ealing, on August 27, an Mr. 
Lohse, at Dun Echt, on August 28. 

I find that I examined it with 4-3in. Wray Object 
glass, six times, between Sept. 16 and Sept. 28, 
when it appeared as a nebulous mass, nearly cir- 
cular, with a diameter of 3’ to 4’, and showed a 
slight condensation near to the centre. The presence 


* | since he writes: that ‘6 on the 


of moonlight during the early of October 
(when it was nearest the earth) prevented it being 
observed at that time with my limited means. Its 
great southern declination rwards, during the 
perihelion, must have rendered if diffic to 
observe in the northern hemisphere. 

I again observed the Great Comet of 1882 on 
February 13, at 9 p.m., when the moon was a little 
over six da s old, and 1 was surprised to see it so 
plainly in the moonlight. The increasing moonlight 
of the following evening (14th) overpowered the 
faint nebulosity of the comet, as no trace of it 
could be detected. Possibly the air ma 7 ha ve 
been so transparent as on previous night. 

A gentleman writes, ina weekly scientific con- 
temporary, that he saw the tail of the comet on 
Jan. 30, with the naked eye, and in a private letter 
11th inst., at 8h. 5m., 
when the comet’s head was not near any bright 
star, I could glimpse it with the naked eye, and 
also suspected the tail, which would doubtless have 
been certainly visible but for 19 Leporis.“ This 
observation will likely be found unique. Judging 
from the faintness of comet as seen:in the 
telescope, I did not attempt such a feat with the 
naked eye. It would be interesting to know if it 
has been seen elsewhere within the past three 
weeks without optical aid. 

Belfast, Feb. 17. Isaac W. Ward. 


(21096.] Wen F. R. A. S. (letter 21064, 
page 545) wrote 1 fancy that it (Encke's comet) 
was not observed at its last return to perihetion in 
November 1881, as I can find no record of such 
observation, he was probably either in a hurry or 
away from books of reference. As a matter of 
fact, it was seen by Dr. i Prof. 
Winnecke with the six-inch comet seeker at Stras- 
burg, on Aug. 20th and 25th., it being at that time 
4’ in diameter. It was also observered in this 
country by Mr. A. A. Common, with his 3ft. 
reflector, on the evenings of Ang. 27th and 
28th. Furthermore it was seen in America 
on Sept. 20th, when it was near 8 T 
Y ido Vol. XXXIV page aa Finally M. 

igourdan made a series of observations, and 
found that the different parts were of sensibly 
uniform brightness (except the circumference) up 
to Sept. 27th, but that after this date, the Pp ing 
portion became more brilliant (ibid. page 81.) 

These are but a few out of probably many 
observations, but they will suffice to show Mr. 
Cornish that the comet was observed at its last 
return to perihelion.” 

A Young Astronomer. 


TRIPLE ECLIPSE OF JUPITER'S 
4th SATELLITE. 


(21097.]—I rxciose you a sketch of the eclipse 


bands of the fourth satellite, as also the following 
data, from which it is laid down. 


Tae MIDDLE ECLIPSE, CENTRAL ON THE 
MERIDIAN. 
ab! § 88 E 
s Q a s, 
3 32 3 HE 33 
gad 45 833 2 
Ay | 23 gies Ag 
First. * Middle. Third. 
uator. 
Latitude. | 

h. m.h. m. h. m. h. m. h. m 
o „ 0 31 2 17:5 10 55 2 1773 0 31 
214 0 O 3882 0610 74 2 06 [0 3°88 
43 0 {0 16:0 0 44-4 0 31:1 jO 44°4 10 160 
44 0 0 21:5 0 29:250 41:0 0 29°5 |0 21°5 
44 30 0 52:0 0 16°6 |l 12°0 0 16°6 0 52-0 
41 45 | ——— 

Continuous station oscillating 

in shadow 
45 0 Ditto. Three times central/2 92 

48 0 Simple eclipse only, Central on 
Meridian]! 24-0 
54 0 Ditto. Ditto. 0 22˙5 
63 0 Ditto. Ditto. 0 86 
90 0 Polar Ditto. Ditto 0 2°78 


The elements from Chambers, last edition. 


Time, 10 nome o one Jovian day (= 9h. 55m. 


ours). 

mise off Meridian; Jupiter 
taken as a sphere. 

Would Mr. Buffham kindly say in which Vol. 
4% E. M.“ the announcement of these occurrences 
was first made, and also that of the observations he 
mentioned? Was it observed after the theory, or 
otherwise ? ` 

The lecture was the first intimation the amateur 


the Satellite being 2,928 miles. 

Do the laws of gravitation present any obstacles 
to the theory, thaf the dark bodies recorded to have 
transited the Sun, at different times, may have 
cometary orbita of long period?—Vulcan, for 
instance ; su i Lescarbault’s observations to 
have been genuine, and that Lias may have over 
looked it. H. Broughton. | 


0 AURIG2E. * 

Baca arg the evening of Friday, Feb. 16, I 

a view of 0 Aurige—a star to which the Rev. 
T. W. Webb has recently called attention—under 
pretty favourable conditions so far as definition 
was concerned, though the sky was not quite free 
from haze, and the moon was bright and near. 
The companion was best seen with a power of 495 
on my 71in. refractor, and I estima it of about 
the al or 9 mag. I think it could hardly be less 
than „ 8 it C 
greyish w tint. It was well seen with an aper- 
ture of 6in., and was still to be made out when the 
aperture was further reduced to bin. 

In a letter which sappan in your last issue, your 
correspondent, ‘‘ H. S.,“ says that Burnham rated 
the mag. of the companion as 10:6 2 with the 
Dearborn refractor in 1878.’’ I find that in Mr. 
Burnham’s ‘‘ Double Star Observations,” printed 
in Vol. XLIV. of the Memoirs R. A. S., the mag- 
nitude of the companion of 4 Aurige is given as 
7°6 under date 1878-041. Is there a misprint in 
either case ? or have we here evidence of variation 
of light? ; 

I may add that I failed to catch either of the 
two small stars mentioned by H. S., owing, 
doubtless, to moonlight and haze; and that I esti- 
mated the magnitudes of the two old companions 
to be 114 and 10, both which estimates, for the 
same reason, are probably too low. 8 


George 
Knowles Lodge, Cuckfield, 19th Feb. 


ASTRONOMICAL WORK. 


[21099.]J— MR. GEMMILI’S letter (p. 546) is very 
timely and suggestive. It is simply waste of 
energy to be eternally squabbling about the merits 
of reflectors v. refractors—the question will always 
remain an open one. Each form of instrument has 
its special uses, and each its inherent disadvantages. 
Where cost is no object, and the instrument is 
intended for micrometer work on double stars, I 
should say, unhesitatingly, procure a large refrac- 
tor, driven by clockwork, and supplied with all 
needful accessories. But for selenographical or 
planetary work, clusters, nebulæ, comets, &c., the 
reflector is unequalled. And for the colours of 
stars, a matter in which I have had sume experience, 
I decidedly prefer the reflector. 

The measurement of double stars is, as a rule, 
best left to professional astronomers, at 
observatories. It needs a long training to use 
micrometer in a really skilful and . 
manner, yieldin, ts fit to be compared wit 
those of Struve, Dawes, Dembowski, Burnham, and 
other first-class observers. How many amateurs, 
with their limited opportunities, are likely to attain 
this standard of excellence? Meanwhile, there is 
abundance of work to do, and that well within the 

of the ordinary observer. A vast amount of 

useful knowledge may be obtained with a 

good opera-glass and star atlas. To come to the 

int then, will take the several headings from 
Mr. Gemmill’s letter in their order. 

Variable Stars.—Here is, alone, an almost 
exhaustless field, in which a little patient labour is 
sure to bring its reward. There is the list pub- 
lished by Mesars. Espin, , and Read, in Vol. 
XXXV. of tho ENcuisH MECHAxIO.“ I am sure 
that Mr. Espin would gladly receive the names of 
those who are willing to tak i i 


method of observing varia 
in Prof. Pickering’s re Itisthis. Having 
made a careful map of the vicinity previously, 
8 from Heis) or a list of com n stars 

om the catalogue; observe a star which is a little 
fainter, and another which is a little brighter, than 
the variable (the difference between the comparison 
starsmust notexceed 1 mag.), estimating the relative 
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position in magnitude of the variable between the 
two comparison atars. For instance, let compari- 
son star a = 6 mag., and ò = 6 mag., v being the 
variable. Then if r be 4 of the scale from a to 4, 
we should have a 3 v 7 b. Any other star which ex- 
actly equals the variable should also be noted. The 
nearer together in magnitude of the comparison 
stars, the more accurate will the result be; indeed, 
it is not difficult to get it within w of a magnitude. 
Star Colours.—I have made some thousands of 
observations of these, with both refractor and 
reflector, and I prefer the latter for this class of 
work, especially. A large aperture is necessary ; 
and, if a refractor, the secondary spectrum vitiates 
the result. The absolute tism of a re- 
flector gives an immense advantage in this respect. 
Another serious item is the artificial light used in 
making notes, etc. This is generally yellowish, 
and must bias the eye. In my own case, the elec- 
tric lamp (Swan incandescent) has superseded. oil, 
with a marked improvement in whiteness. 
Selenography.—When will the surface of our 
satellite be accurately. mapped, on a large scale? 
The late Mr. W. R. Birt, worked hard in this direc- 


tion; who will take up his mantle? Here again, 
the reflector reigns supreme ; and yet there are 
plenty of such instruments lying idle ! 

Planetary: work.—No useful sə will be 


served by making sketches of the planets with 
amall telescopes. A large reflector, with as high a 
ower as the atmosphere will bear, and careful 
wing—will alone be of much service. Photo- 
graphy cannot. compete here at present: witness 
the photograph of Jupiter in the 37in. retlector. 
I may say that Dr. Terby, Louvain, Belgium, will 
be glad to receive sketches of Jupiter from various 
observers ; as I believe he is preparing a monograph 
on that planet. 

Star Clusters ought to teach us something of the 
laws of distribution and aggregation in space, if 
properly studied. Why should red stars be so often 
connected with clusters ? 

Comet Sweeping. — Mr. Dennnig’s laudable 
efforts among British observers have not been in 
vain; the scheme is being reorganised by Dr. 
Copeland, at Dun Echt—much interrupted, though, 
by the transit of Venus expedition. 

Meteors. — These, again, want more observers. 
Mr. Denning, would, I am sure, be glad of help in 
this department, which he has made almost his 
own. W. 8. Franks. 


SIZE OF FLAT IN NEWTONIAN 
TELESCOPES. 


[21100.]—I BEG to apologise to Mr. Calver for 
the last sentence in my letter 21072 in your last 
issue—the word another being omitted. It should 
read: I should like to learn the opinion of 
another optician, such as Wray or Lancaster, &c., 
&c.” Inamed those gentlemen as makers of re- 
fractors, who could tell us if allowance is made for 
the focal image of moon in stopping the light of 
the object - glass from the eyepiece. 

In answer to Mr. Westlake's request to look at 
the full moon with a l4in. stop ore my 15in. 
mirror, and with a Iitir. flat, I have just put the 
telescope under the conditions named, aud looked at 
some houses about a mile away. I first focussed 
the telescope on the houses, and then put on the 
stop. I see the houses still—not very well defined, 
as the outside rim of the mirror is not so good as 
the centre, but showing that none of the light of 
the mirror is cut off by the flat being too small. 
Taking the eyepiece away, and putting my eye in 
ite place, I see the outside rim of the mirror clearly 
and distinctly, showing that there is nothing to 
prevent the light of it being reflected into the 
eyepiecé. I then changed the flat for one of 2in., 
and could not perceive any improvement in the 
ight. x i 
1 have tried the experiment on the moon 
last night, but did not think of it, and J fear I may 
wait some time before I get another chance. But 
if it can show the houses at a mile, of course it 
will show the moon better at a greater distance, as 
the focus will be shorter, and the flat nearer to the 


mirror. 

This proves clearly that the flat is large cnough 
to reflect the extreme marginal light of the mirror 
into the eyepiece, and, therefore, when thé stop is 
removed all the light of the mirror is reflected ; 
Kit if so, how can a larger flat reflect more than 


I will ask Mr. Calver from what part of any of 
my letters on this subject he can conclude that “I 
now see aud acknowledge my mistake about the 
necessity for providing the flat large enough for 
the moon’s image.“ I must distinctly deny that I 


see, nor do I know, where I have acknowledged 


this mistake. I believe the mistake to be on the 
other side. Not thata larger flat cuts light from 
the larger mirror, but that it is a much more 
ape thing, and that expense thrown away. 

. Calver doubts that Herschel put a flat of one 
inch to a l0in. mirror of loft. focus, and says it 
is half its proper size. Task him, would he puta 
zin. flat to a mirror of that sizo and focus. 

Again, if a customer were to request him to make 
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a mirror of 6in., and of the focal len 


gth of Mr. 
Westlake’s mirror, would he put a flat of 2tin. for 


it. If eo, the best part of his mirror would be lost. 


Ido not deny the superior defining power of a large 


aperture ; but I deny that you get more of it b 
using a larger flat than that which will reflect al? 
parallel rays into the eyepiece. This the flatsI use 
will do, and Ideny thata larger flat does more. 
Ido not know where Mr. Calver gets my views,” 
as he says, that refractors should have a 
long tube in front of the object-glass ; but I suy 
that if the tube were blackened it would by no 
means hurt the definition of the object-glass. In 
Tact all have a short one, as a dew cap. 

As I have only two Newtonian telescopes with 
metal specula, and Mr. Calver says their makers 
did not know what they were about to use flats so 
small as they have, I will ask all readere of our 
magazine who possess Newtonians with metal 
specula and flats, to give the size and foci of the 
mirrors and flats, so as to show if others have 
„Sunday night being fine, I took th pportuni 

unday night being fine, 0 eo it 

of trying the experiment requested by Mr. West- 
lake, which I tried on the houses as described. 
As it is an interesting and conclusive experiment, 
and my telescope peculiarly adapted for trying 
such a one, I will describe its mounting. It is a 
ponderous tube — taking in the 174 mirror of 
9ft. Zin. focus, as also the 15in. and four of 12in., two 
by Mr. Calver, as well as a 10} With-Browning 
anda 9} by Grubb, of Dublin, and each of these 
several mirrors I can put into the tube in the dark 
in one minute, and find it in perfect adjustment. 
This tube lics on a large iron ring, hung 
by two trunnions on a fork, having a spindle 
turning in an iron tripod aud upon a pivot, 
suspended by a screw so as to be raised or 
lowered, and thus caused to turn easily in the 
conical bearings in which it turns. The tube with 
the largest mirror in it is counterpoised by three 
half-hundredweights under the tube, and between the 
arms of the fork, so as to bring the centre of gravity 
to be directly over the po e and the trunnions 
of the fork, so that the telescope will stand in any 
position, and at any elevation, either horizontal or 
vertical. A weight is now added to the mirror-end, 
so as to raise the mouth of the telescope, and this is 

d by what I call the gimlet and string, con- 
sisting of two double pulley-blocks, oneattached to 
the point of the telescope and the other to an arm 
fixed on the spindle, and the string ing through 
these pulleys and thence to the guulet wives it four 
powers, and moving the end of the string lin. 
moves the telescope a jin., which I find to be 
enough to follow a star with ease and convenience. 


The telescope being thus arranged, if when pora 
at any object in the sky, the mouth is pulled down 
if let go again it will mse to its former position and 


the object to which it was pointed be still in the field 
of view, if it was not held down long enough to be 
carried away by the rotation of the earth. 

Two arms are fitted to the 1 late carrying 
a flat each, one 2in. in minor axis an the other 1łin., 
and the change from one to the other can be made 
in a few seconds, so that if the telescope is directed 
at any object, and a change of flat required, such 
chauge can be made and the telescope again put on 
the same object before it is out of the field of view. 

Last evening the 2in. flat was in the telescope 
as I had left it when looking at the houses as I have 
written; I therefore directed it at the moon, and 
adjusted the focus, I then put in the stop, and of 
this I must state that it was cut out for testing the 
171 mirror, and was Ii}in. in diameter, so that 
when it was truly centred on the face of the mir- 
ror, a thin strip of light was left only zin. wide. 

On directing the telescope again at the moon, I 
saw each crater and mountain just as I did before 
the stop was put in, but not well defined, but 
enough to recognise each one. The light also was 
but little comparatively, as the hollow cone of light 
from the mirror was only gin. thick, But this is a 
great advantage in comparing the effect of any 
change of light. I then placed the telescope so that 
the moon was just coming into the field of view, 
and then pulling the mouth down, changed the arm, 
to that one carrying the 1} flat. On letting tho 
telescope rise again, and looking into the eyepiece, 
the moon was m the middle of the field; and no 
difference in the appearance, nor any less light than 
when 1 used the 2n. flat. . 

This I censider a conclusive experiment, and 
proves what I have always asserted—that if the flat 
Is large enough to reflect all the parallel rays into 
the eyepiece, no larger flat will do more. 

I will ask Mr. Westlake to repeat this oxperi- 
ment with his two flats, cutting off all but a very 
thin rim of his mirror, as any difference in quantity 
of light is then more easily perceived. should 
feel obliged if Mr. Calver will also make the same 
experiment and report thereon, using a flat ouly 
just large enough to reflect all the light of his mir- 
ror into his eyepiece ; and then putting in a flat as 
large as a dinner-plate, if he pleases, aud I'll ven- 
ture to predict that he will find no more light from 


it. We've had a deal of theory, now let us have 
a little practice. 
Feb. 19. Philip Vallance. 


Fen. 23, 1883. 


' TELESCOPE MATTERS. 


(21101.]—I pare say many of our readers begin 
to wonder why they Have not seen a letter from 
195 1 0 5 : I have been 5 
ortnigh ost’ purposely to examine an 
telescopes of the old great masters; a kind of 
mystical halo hangs about their work which I was 
desirous of investigating, and finding out where 
their respective excellence lay, and as to whether 
we amateurs may. ever hope to equal them. We 
have heard so. much of the perfection and handiness 
of the old Gregorian an 


purpose giving. in this letter, leaving 
ette 


for a future rthe results of the testing of the 


test for the greater perfection, and to a still nearer 
approach to. absolute perfection, yet to come in 
specula, as we are indebted to the perfect planes 
and straightedges of Whitworth and our Amencan 
friends for the great advance in our workm: 

of late years in our engineering productions; in 

a more perfect test induces to more perfect work- 
manship. Ishould, therefore, advise every amateur 
speculum-worker to master the shadow, and 
especially the zonal test, the latter giving exactly 
how far off or how near our approach to the para- 
bola is, or whether we have a regular or ure 
curve. 

I will describe the results of my fortnight's out 
in the order in which they occur, so as to make the 
information more easily remembered by our readers, 
Of course I had taken my testing a tus with 
me. I spent the first week with . Vallance, 
among his unique collection of telescopes. He 
possesses between 30 and 40 reflecting telescopes, 
ranging from a Short of 2tin. diam., of the year 
1735, to one made by Mr. Calver 17}in. diam. Mr. 
Vallance has about the same number of refracting 
telescopes by many makers, up to a Gin. diam. 
by Troughton and Sims. We picked out a number 
of the best specula of the old masters’ work, about 
which we were pretty certain for one day's testing, 
so as to get a correct comparative idea of their 
capabilities. I will describe these, in a short way, 
in the order in which we tested them. 


1, A Cuthbert Gregorian 9Jin. diam., 5ft. focus. 
This mirror was fearfully turned down round the 
hole, and a little turned down at the outer edge. 
This turning down of the inner edge, I explained 
to Mr. Vallance, I was not surprised at, os I 
had given up the attempt to make a 6in. Cassegrain 
partly for the same reason. I. got in the mirror, 
no matter how I attempted to parabolise it, a 
similar turning-down of the inner edge. I explained 
it by supposing that the hole hnd, as it were, im- 

i ned a lot of the rouge round its edge, and thus 

eep up a better supply of cutting material near 
the edge, and so wore more of the edge away, and 
thus turned down the edge. This had always been 
my own explanation of my own failure, and I was 
not surprised to find the same fault, under similar 
circumstances, show itself. with Cuthbert, and all 
the more so as the Tulley mirror that our corre- 
spondent L. L. L.“ brought with him ona visit 


to me, and which we very carefully tested together, 


had exactly the same fault; though, f 
say, its outer edge was turned up instead of bein 
turned down, as in all the other old masters’ work 1 
have tested. I began now to generalise, and told 
Mr. Vallance that I beliéved all specula worked 
with a hole in their centre must have the same 
defect from the sama cause; but, what most. 
surprised me was to find so much turning-. 
down, of the outer edge, as, in my mode 
of working specula I never get a turned-down 
outer edge; nor could I, with my present 
mode of working, This little turning down of the 
outer edge of the Cuthbert made me begin to think 
that we moderns were not so far behind the old 
masters as we are apt to suppose. and that it was 
distance and the want of a rigidly correct test 
applied to them, that had added enchantment to the 
view we took of their work. The amateur will bear 
in mind my explanation of the turning down of the 
inner edge, both in my own attempts and in the 
work of.the old masters, ai I shall have to refer to 
it again. e 26 
2. A Lassell, Gre., Thin. dia., 3ft. focus. The 


general figure as in the Cuthbert, but. nothing near 


so bad either in the turning down of the inner 
edge or of the outer edgo. In fact, the outside was 
only just visibly defective. Here then, Lassell, a 
comparatively modern worker, was superior to 
Cuthbert. He had evidently improved on the old 
masters, for this mirror was one of the best of all 
we tested with a hole in the middle. i 

3. A Howlett, New., 61 in. dia., Tft. focus. What 
at once struck me when 1 was testing this mirrer, 
was fhe superior middle of tho mirror as compared 
with the other two with « hole in the their centre > 
this wasa much better figure, though it was evi- 
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dently over-corrected. The beauty of the figure, 
as compared with the two previous specula, con- 
vinced me of the correctness of my judgment formed 
by my attempt to work a Cassegrain—that the only 
true way to work a mirror with a hole in its centre, 
was to fill up the hole with the same material as the 
speculum, and figure it thus ; after which remove 

centre plug, when the figure would be true to 
the inner edge. | 

4. A Tulley Gregorian 7in. diam. 3ft. focus. 
‘This was as near a spherical surface as possible, the 
outer edge a little turned down, the inner edge very 
much turned down. How it was that with this 
spherical mirror Tulley could get a good definition 
we shall see further on ; and because the old masters 
adopted a means of getting tolerably good defini- 
tion out of all sorts of figures, and therefore used 
up all sorts of figures, I did not think it necessary 
to test these mirrors zonally, as it would only have 
shown a great variety of figure, and not one par- 
ticular form which the old masters found to be the 
best; I believe they had no particular form that 
they kept to. What we moderns have to do in 
attempting a Gre. or Cas. is to decide theoretically 
what workable figures will give the best results, 
and with these aud our superior mode of working 
and testing, I believe we could produce very short 
and supenor telescopes, better even than the old 
masters. ° 

5. A Short or Adams Gre., din. dia., 2ft. 3in. 
focus. Mr. Vallance was not quite sure whether 
this was a Short or an Adams mirror; it was very 
much corrected as compared with the others; the 
outer edge turned down a little, the inner edge 
more aguin than the outer. I shall have to refer 
to this further on. 

6. A Ramsden Gre., 4in. dia. 2ft. focus, had 
engraved on the vertical semicircle, ‘‘ The optical 
parts by Adams.” Now whether Ramsden made 
the mirrors or Adams, we may be sure that 
Ramsden would not let a telescope go out of his 
hands with the optical inferior to the best 
that could be produced in his time (the latter half 
of the last century), such was his love of perfection 
in his productions; we may, therefore, take this 
mirror us a good specimen of the old masters’ work. 
It had the same general figure as the other Gre. I 
had tested, with turning down of the inner edge 
more than the outer edge, the surface not being so 
tarnished as some others ; and upon this subject of 
deterioration of the old metal specula I may observe 
I was surprised to find them allin a much better 
state of preservation thau I had expected; some, 
this one among the number, for instance, looked 
almost as good as the first day of their completion. 
Of course, how often they had been brightened up we 
could not say: they certainly did not show any 
marks of being often polished up. Iam sure the 
old speculum metal keep its polish if simply 
covered, longer than most would suppose. 
Vallance not seen some of these mirrors for 
over ten years, had taken special care of them 
simply stopping up the ends of the tubes, an 
putting them by in some corucr or box; yet their 
preservation was marvellous. 

7. A Bond Gre., Gin. diam., 2ft. Gin. focus, had 
been, Mr. Vallauce said, a very good one to define 
well in its own tube, and with its own concave 
mirror; but had been cracked by some one to whom 
Mr. Vallance had lentit. It was turned downa little 
on its inner edge, but with scarcely any turning down 
of its outer edge. By the little turning down of its 
two edges I account for its superior definition, 
which Mr. Vallance said bad been about the best of 
all his Gre. telescopes ; it had a little correction, but 
not so far as the parabola, I should judge. For so 
short a focus, its tigure was more regular than most 
of the others ; this was occasioned by the turning 
down of its inner edge being less than most of the 
others, for this turning down of the inner edge in 
most extended from Šin to łin. into the mirror 
Tu destroying the regularity of the general 


gure. , 

8. A Short (the date 1735 engraved upon it) Gre. 
2}in. diam. 9in focus. A very little turning down o. 
the inner edge, and little or no turning down of the 
outer edge ; had some correction, and was the most 
regular, perhaps, in figure of all Í haa tested, except 
perhaps, the Lassell’s (No. 2). Mr. Vallance and I 
com d its definition on a distant object, with a 
good refractor of larger aperture, but about the 
same power. I was surprised at how well it com- 
pared ; we both thought that with the aperture of 
the refractor reduced so as to bring its light to be 
no more than the small reflector, the latter would 
have been equal, if not superior, at the same time 
being a very short and handy telescope. I may 
observe that one of our distant objects was a watch- 


face. 
H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 
(To be concluded.) 


ORNAMENTAL LATHESCREWS. 


„ old and valued friend, J. K. P.,“ 
ill serve us much if he will assist in the discussion 
of this question; but he appears to have written 


. | of fractional pitches. 


without having had his attention called to the] The cylinder at the root of the new mandrel nose 


matters at issue, and his letter simply demolishes 
objections which have never been made to these 
obsolete screw-threhds. 

I have first to thank him for kindness personal 
to myself in rectifying my orthography and my 
diction. He tells me that I ought to spell the 
word mandrel”? mandril. But as he subsequentl 
uses the word eight times in his letter, and eac 
time spells it“ mandrel,” I cannot discover whether 
I ought to follow him in his precept or in his prac- 
tice. In regard to my diction, he disapproves of 
my using the word ‘‘obsolete’’ for these Holtz- 
apffel screws, because they are still manufactured 
as good enough for amateurs. I find, however, 


that in my use of the word obsolete, though 
“J. K. P.“ is inst me, Cicero is with me. The 
word is Anglicised Ciceronian Latin. Then, again, 


the writer of the second leader in to-day’s Times 
(Feb. 19) describes Bradlaugh as ‘‘ the victim of an 
obsolete law.“ Arabi was armed with flint-lock 

istols; are flint-guns not obsolete because 

irmingham people still manufacture them as good 
enough for savages?’ If I had inherited from my 
grandfather a large stock of lancets, and persisted 
in bleeding everyone who had the misfortune 
to be sick, would it be right for my patients 
to protest that I treated them on “ obso- 
lete ” principles? I might fairly urge: — Ist. That 
having inherited all these lancets from my grand- 
father, I ought not to waste them. 2nd. That my 
grandfather was a most able and conscientious 
practitioner, and always bled such people. 3rd. That 
if I did not bleed such people, they would get well 
in a week; whereas, when I bled them, they were 
ill for three months; and therefore that bleeding 
patients was good for trade. 4th. That it was a 
scandal to apply the term obsolete to my prac- 
tice while I still carried it on. Now, if I turned 
sulky and rude to an old patient of the practice, 
who asked me to manage his case without bleedin 
him, would it be right for such a patient to discar 
the lawful inheritor of the practice, when his fore- 
fathers had been regularly bled? 

As to the screws, what is needed is for someone 
to show that screws which, practically, cannot be 
cut by wheels are, ecteris paribus, better than those 
which can; and this is a task w ich, if a possible 
one, J. K. P.“ is the man to attempt. No one 
has ever said that a 9°45 screw will not be efficient 
as a binding-screw; that it cannot be cut with a 
comb-tool, or with a mandrel-guide. What has 
been said is, that these Holtzapffel screws cannot 
be originated without highly-complicated sets of 
change-wheels, whereas aliquot pitches can be 
originated casily and promptly by the permutations 
of a very small number of change-wheels, that they 
lend themselves perfectly to calculations, while, in 
all other respects, they are quite as efficient as those 
1 fil 1 «J.K. P.” 
himself, April (“(E. M.,“ page 108), says: 
As a practical man, I should never dream of put- 
ting anything but a Whitworth thread on a new 
mandrel” ; yet his letter (page 499) now reads 
almost as if he had changed his mind. But I have 
no doubt he will make his meaning clear, as he 
cannot have advanced backwards so far as this in 
one short year. 

“J. K. P.“ shows that if H. & Co. knew what were 
the proper change-wheels to supply to their clients, 
they would give them a 63-tooth wheel, and that 
then it would be possible for them to cut this old 
and fish-like 9°45 thread by means of a particular 
sequence of four wheels. The answer to this is 
that the 10-thread screw can be cut with any three 
wheels, so only that two of them are alike; and I 
ask “J. K. P.” kindly to give us the settings for 
the other 11 Holtzapffel pitches, which he will find 
compie set out in my summary of the subject 
(„E. M., No. 892, page 173). Those settings 
will be valuable for those poor amateurs who are 
in partibus infidelium stuck up with the Holtzapffel 
screws, and at present quite unable to originate 
their screw-threads when any accident happens to 
their apparatus. To us who are within reach of 
“J. K. P.“ and Charing-cross, these ennes will 
enable us to see how many hundredweights of 
change-wheels we shall need to set ourselves up 
with 


J. K. P.” contributes to literature a third case, 
in which a Holtzapffel lathe-nose has broken off. 
He also contributes the fact that in his own Holtz- 
apffel tools the angle of the deep thread (described 
as about 0 is really 45°—of this I could cite 
othercases—and itis clear that the Holtzapffel thread 
of about 50° ” is really anything from 45° to 65°. 

«J. K. P.” thinks that on the J nose nine threads 
would be better than ten, becauseit would thereby be 
the same as a Whitworth bolt. But the new mandrel 
is gin. diameter outside the thread, and being bored 
it is to be screwed rather as a tube than as a solid 
bolt. Moreover, Holtzapffel's own practice has been 
to put the 9°45 thread upon lathe-noses } jths, 1ths, 
and even of larger dimensions. I cite noses I have 
myself measured during the last week. The ten- 
pitch thread is, therefore, not only the simplest and 
the best mechanically in an ornamental mandrel of 
this size, but it is abundantly within the limits of 
Holtzapffel’s own practice. i 


is ‘95in. diameter and 15in. long. It is made 
bin. larger in diameter than the top of the screw- 
, in order that it may serve to centre chucks 
upon as well as assimilate the mandrel-nose more 
to the shape of a tree-trunk—i. e., largest at the 
base. The resolutions referred to, although unani- 
mously adopted by the council as recommendations, 
will have to come before the annual meeting of the 
members in May next, when a final discussion and 
a general decision will be arrived at by the members. 
If, meanwhile, ‘J. K. P.” and other friends will 
look over the letters on the subject which appeared 
in the EnGiisH MEcHaNIC in the early months of 
1882, and assist in completely ventilating this im- 
portant question, no one will be more pleased than 
myself. James Edmunds, M.D. 
Grafton-street, Bond-street. 


MEDICAL REPLIES. 


Fix upon that course of life which is best; habit will 
render it most delightful.’ —PYTHAGORAS. 
(21103.] — Rar WATER (49529). — A small 
windmill-pump is made by Warner and Sons, of 
Cripplegate, which is affixed to the top of the 
house, and raises water for gentlemen’s country- 
houses. 


Hor Warer (49551). — The means by which 
chalk-water is to be heated is by applying the heat 
to a closed coil of pipe 5 istilled water, 
alkalised with caustic soda. e pipe will bear 
almost any pressure, and the quantity of the water 
is 80 smal that even in case of bursting, there is no 
danger. A coil at one end of the system is heated 
by the fire, and a coil at the other end occupies the 
centre of a cistern in which the water to be heated 
is contained. The two coils lead into each other 
at the top by a pipe which conveys the heated 
water out of the top of the fire-coil into the top of 
the cistern-coil; at the bottom the chilled water 
from the cistern-coil runs down into the bottom of 
the tire-coil. Thus a perpetual circulation is kept 
up in the closed coil of steel pipe, while the heat 
that enters the water from the fire 1s transferred to 
the water in the cistern. Auy length of pipe almost, 
if properly packed, may intervene between the two 
5 The water in the cistern deposits its chalk 
in the open cistern, and upon the outside of the coil 
from which it is heated. Of course, this can be 
swept off, and taken or washed out of the cistern 
occasionally ; but practically, it never blocks the 

ipe. Inquire, for further particulars, of Perkins, 
g’s-cross, London. 

Four ToneveE (49552).—Get personally examined 
by a competent doctor. 

Guus RECEDING From TEETH (49573). — If the 

uerist is old the teeth also are old, and may be 
dead: Get examined by a dentist. 


THREATENED RUPTURE (49276).—This query was 
not addressed to me; but a letter reached me pri- 
vately asking me to reply to it. My long note on 
rupture some weeks since answered this fully, and 


was as complete a practical epitome of the subject 
as it would be useful to publish in the MECHANIC. 
My correspondent should get personally examined 
by a competent medical man, if his case is not met 
by the general instructions already given by me. 
James Edmunds, M.D, 
Grafton-street, Bond- street. 


LEGAL REPLIES. 


[21104.]-—LANDLORD AND TENANT—DITAPIDA- 
TION (49455).—I presume the querist has no lease, 
for, if he has, it probably contains a covenant to 
repair, which would doubtless include everything. 
But, even though he is only a yearly tenant, he 1s 
liable to make good dilapidations, and to keep the 
house wind and watertight. There is no definite 
rule of law as to what this means, but the cases are 
generally in favour of the landlord, and I should 
advise the querist to put in the glass and leave 
the latch, as going to law over it would cost him 
more. 


PARTNERSHIP AND ASSETS (49463).—This question 
is very confused, but if the work in question was 
done while the partnership existed, and it was 
agreed that A. should take the assets, he is clearly 
entitled to the profits of this work. 


New Roap—ApJorsina Owners (49468).—The 
local authority is not bound to take over a new road 
until it is satisfied as to its state and condition. 
This road, as far as I can see, has not been 80 taken 
over; for, although the querist says they partly 
repaired the footpaths, this was only because the 
had taken it up to make the sewer. Until a roa 
has become a public highway, and has been taken 
by the local authorities, the 5 are 
liable to its repair, and the rates levied have nothing 
to do with the question. 

MARRIAGE SETTLEMENT (49484).—I cannot possi- 
bly answer this question without reading the settle- 
ment. What is not clear to the querist might be 
clear enough to me. The phraseology of legal 
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documents has evidently been too much for the 
** Constant Reader.“ 


DEBTOR AND CREDITOR—MARRIAGE (49493).—A 
woman against whom a judgment has been obtained 
continues as liable upon it after her marriage as she 
was before. The querist can issue execution against 
her if she has any; if not, he can summon 
her to show cause why she should not be committed. 
If the husband takes goods with the wife he 
becomes liable to pay her debts to the extent of 
those goods, and so he can be sued accordingly. 
The querist does not say when the marriage took 
place, though this is most important. He had better 
read my shilling handbook upon the New Married 
Women’s Property Act. 


LANDLORD AND TENANTS—FIXTURES (49500).— 
There is a vast amount of legal learning upon 
this point, which is always regarded as a mixed 
question of law and fact. But I think it may 
now be taken ares a 8 can remove par 
= pes, even kitchen ranges, provide 
that he Firs no damage, and leaves the house in 
the same state as before; unless, of course, there 
is a lease or agreement dealing with fixtures. 


RIGHT TO USE PARTY-W4ALL W = foi is a 
very small matter; and I certainly think B. has 
as much right to fix the beam of his swing on 
the new-raised wall as he had on the lower 
one. Assuredly the A ie can have no possible 
claim for rent, and there can be no rent without 
a loring or an agreement. If B. is wrong at all 
he is only liable to damages in an action of tres- 
pass, which would be laughed out of any court, 
and at the plaintiff's expense. 

SALE or Horse—Manrker Overt (49510).—Theo 
querist does not say how or where he bought the 
horse. If the sale did not take place in market 
overt—that is, at a fair or regular horse market— 
and if the horse were stolen and obtained under 
false pretences, it will have to be given up to the 
owner. If the sale did take place in market overt, 
then it will be valid, presuming the requisites of 
the Statute as to entering ect ar in the 
Tollgatherer’s book were complied with. Buteven 
then, upon the conviction of the thief for stealing 
the horse, it would have to be given up to the true 
owner. Those who buy horses of strangers should 
be very careful. 


RIGHT or Way—Pump (49547).—In this case the 
pump should have been mentioned at the sale, and 
a right of way ought to be contained in the deed, 
and perhaps it is, only the querist may not have 
unders it. ive neh a user for 95 55 20 years 
e ive right of way to ump, and 
although the purchaser of No. 2 can of 9 
bring an action for trespass, I believe a defence 
setting up this nent of way acquired by prescription 
would be succeesful. 

RAILWAY CoMPANY—NEGLIGENCE (49569).—The 
Railway omen connect be in any way liable to 
pay damages ın this case. The luggage was under 
the passenger’s control in the carriage, and the 
porter in fixing it up on the rail acted as the passen- 

r’s servant, aud not on behalf of the company. 

e gentleman only can be liable, and as the 
plaintiff must prove his case, the whole onus of 
soe thas the porter acted on the gentleman's 
instructions, and was negligent in so doing, will full 
upon him. 

SaLeE—SEwine MACHINE (49576).—This question 
does not say whether the machine was sold to A. 
night out, or was let on the hire system. If it were 
sold, then of course the original seller can have no 
claim A any one. If it were let on hire only, 
he would have a right to recover it back again. 

Fred Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall, E.C. 


RATIONAL DRESS. 


[21105.]—Now the Food and Drink question is 
closed for the pean in your columns — I must say 
the discussion has been to mea most interesting one 
I should like to hear if Dr. Edmunds, Dr. Allison 
and Sigma have anything to say on the subject of 
rational dress. Like most of my fellow men, I go to 
church in a frock coat, top hat, and trousers, all of 
unimpeachable respectability, but discard all these 
with feelings of relief when at leisure or bent on 
pleasure or amusement, in favour of garments more 
comfortable. I never gave much thought to the 
matter till I read a paper on Art Costume, by a Mr. 
Gotch, which appeared in the Building News of May 
26th and June 2nd of last year, which interested 
me very much. The writer advocated the abolition 
of trousers and top hats in favour of knickerbockers 
and billycocks, aud the substitution of a more 
sensibly cut coat. I would advise auy reader who 
may be interested to read the paper, and if possible, 
the discussion which followed it in the same news- 
paper, and in the course of which an enthusiastic 
goutleman named Simmons took a prominent part, 
subsequently publishing a humorous pamphlet on 

he subject, which I saw advertised in the Echo, 
nd read with amusement. I also read last week 
an account of a meeting of a Rational Dress Society 


in London, at which Dr. Richardson presided, and 
regarding which it was stated that its supporters 
had come to the conclusion that the tight bodice 
must be abandoned, the divided skirt ado „ and 
ber f that the frequent changes caused by fashion 
should be disregarded. I presume the Rational 
Dress Society concerns itself principally with ladies’ 
dress; can any reader say if this is so, or if men’s 
dress is thought of at and also say somethin 
about the aims and whereabouts of the Society ? It 
seems to me that a dress for men, something like a 
bicyclist suit, and made of some light warm woollen 
material, with grey or black woollen stockings and 
a billycock or Tam o' Shanter hat would be healthier, 
handsomer, and cheaper than the garments in 
which it is considered necessary to ap at business 
or in society. If a few thousand of the readers of 
Ours could be induced to make the change simul- 
taneously it would keep the timid ones in counten- 
ance, but first let us hear something from our 
medical and other friends who have liberally dealt 
out their knowledge on the food uon 
estycrumbs. 


SUNDIALS—TO MR. LECKY. 


(21106.]—By a curious coincidence, your question 
(letter 21082) is partly answered in an article of 
the same date in the Builder, which I transcribe in 
case you do not happen to see it. It is headed 
‘t The New Street from Piccadilly to Bloomsbury.” 
After mentioning its erection by a Mr. Neal, the 
builder of Seven Dials, it continues, his column 
bearing seven dials at top was removed in July, 
1773 ; it now stands surmounted with a coronet on 
Weybridge- n, as a memorial to the Duchess of 
York, who died at Oatlands.” Possibly, however, 
the dials may not have been re-erected, as, although 
I have been there, I have no recollection of them. 

Chas. J. B. Trindon. 


[21107..—“ W. H. R.,“ query 49557, asks 
for the rule for constructing a vertical dial 
declining to the east or west. At is simply a case 
of an oblique spherical triangle, one ange (A) of 
which is the hour angle at 15° to the hour, the 
other angle (B) is 90° plus or minus the angle of 
declination, for the morning and evening hours as 
it may be, to the east or west—e.g., should it be 
towards the east 90° — angle for morning hours, 
and 90° + angle for evening hours—et tice rersd ; 
the side (C) contained between these angles being 
the co-latitude of the place. From these three 
dimensions you find the other two sides (a and b) 
of the triangle, the side (2) opposite the angle A 
being the measure of the angle formed by the hour- 
line on the dial with the XII. line. The ordinary 
formule for this is— 


A+B, ANB., C. a+b 
cos. oe. cos. Er ae * tan. ~z 
+ — :: tan et aN 

— 2 * . 0 2 ee 25 * 2 


The sum of these last terms gives the side opposite 
the larger angle; the difference that opposite the 
lesser angle. There are other more direct formula 
for finding a single side, but they involve a mix- 
ture of lugs. and natl. sines or tangents, which 
makes them much more tedious and unhandy than 
logarithms alone. Robert J. Lecky. 


DIRECT-ACTION TRICYCLES. 


(21108.]—I mave been in the habit of buying a 
tricycle every spring, during the last six years, and 
disposing of each towards the winter. In that way 
I have well tried the greater part of the best 
makers, with the result that there was always 
something that did not quite satisfy me: either I 
could not readily mount hills, chains slipped, or 
brake roller or cog-wheels did not act, besides 
which it was quite a long job to clean and oil 
all the different parts of friction. Last year I 
was struck with the plain and simple method of 
direct-action, which, combined with the moderate 

rice, induced me to buy one of the Coventry 
National Co.’s make. After riding it a very short 
time I got quite accustomed to the seat bane 
placed higher than in the others I have had, an 
now really find that a great advantage, for, bein 
rather near-sighted, I can see so much further ah 
than I was able to on the others; also I can now 
elimb all hills ; in fact, have not met one to beat 
me yet, and can clean and oil all the parts neces- 
sary in five minutes, by which I save a lot of time 
and trouble. I think I shall still further improve 
my ease, in that having followed my usual plan, 
and disposed of the machine, I have given an 
order for one like it; but with the addition of ball 
bearings. For some time I thought it was a fad” 
of mine to prefer such a simple and cheap tricycle, 
therefore kept quiet about it ; but so many of your 
correspondents having now made their favourable 
opinion of it so widely known, I can add my testi- 
mony to the fact that I believe it is the best in every 
respect, aud I shall stick to nothing else but— 

Direct-Action. 


PLANING ON THE LATHE. 


[21109.]}—I accerr “F. W. G.’s observations. 
for I can scarcely call them criticisms, on my 
‘* Mechanicus’? 


handwork, with the exception of the pane of the 
saddle and the leading screw, both of which were 
perticclariy and reposiedly observed. u any letter, 
icularly an yo in my 

the Becis limited scope of a lathe-planer,” i 
do not think I assume too much formy device, and 
I particularly mention that it is only suitable for 
small work proportioned to the lathe, such as small 
slide-rests, vee-stripe, mode) cylinder valve faces, 
Ke. He, F. W. G.,“ is quite right in his objec- 
jection as to want of support for thin work, but in 
such a case it can easily be baeked, es y if the 
work has any openings or screw-holes. I have not, 
it is true, had occasion to use the planer“ very 
much. I think three small slide-rests and their 
vee-strips (all cast with a chucking dowel), and the 
valve faces of a pair of 3in. cylinders for a small 
boat-engine, is, up to the present, the amount of 
actual work it has performed; but I must say that 
I found no tendency in the work to spring away 
from the tool. Perhaps this is owing to the fact 
that my little lathe is, for its size, about twice as 
stiff as any other of equal height of centre and 
capacity for work. e mandrel is full jin. 
at the nose, and jin. the smallest end of the front 
cone. The poppet-cylinder is also 3, and the head 
and tail stocks are of malleable cast iron, and all 
the wrought-iron work is casehardened. I may as 
well here take notice of F. A. M.'s” remarks, in 
the same issue of your paper, on mandrel noses and 
conical fittings. He is perfectly right in his re- 
marks about chucks running out of truth by over- 
turning.“ I have often wondered that our leading 
lathe-makers, especially of ornamental lathes, have 
solong stuck tothe old-fashioned plan of having such 
very narrow bearing-shoulders on their mandrels, 
considering that on this bearing-surface the lasting 
truth of a chuck depends. The shoulder is 
generally hard, and in ornamental lathes the chucks 
are nearly all brass or gun. Now it stands 
to reason that each time a chuck is run up on the 
nose, a slight blow takes place on the two seats 
coming into close contact, and that each successive 
blow, however small, slightly indents the shoulder 
of the chuck, and allows it to screw further round 
on the mandrel nose. Now, if we could make the 
chuck aud nose a dead fit, this would not so much 
matter, for so long as the nose- was not a 
drunken thread, the chuck would still run true ; but 
for practical purposes, these two must be such an 
casy fit as to be easily removed without the use of 
a lever. The best way to obviate the above defect 
is to have a large bearing shoulder, as in the old 
French mandrels. In all the lathes I have ever 
designed—and they are not a few—I have invari- 
ably used the broad shoulder. Of course, for sho 

or engine lathes this involved (for collar mandrels 

putting the mandrel in from the front; but I foun 

no practical objection to that, and again, I have, 
for some years past, adopted the plan now recom- 
mended by Dr. unds, of having a plain cylin- 
drical portion left unscrewed on the nose; and not 
only I, but many of our leading makers, both in 
Lancashire and Yorkshire, have, and do, use the 
same plan. In my practice, I always made my 
mandrels of larger dimensions than usual, on the 
ground that all the power applied to the mandrel, 
either by belt or geuring, hus to be transmitted 
through the hitherto wenkest part, most noses 
being grooved out at the back of the thread to its 
full depth, merely to anie the chasing-tool to run 
close home to the shonlder, This throttling of the 
nose, by reducing the sectional area of the iron, 
naturally reduced the resistunce to torsion and also 
the limit of elasticity ; hence the frequent chattering 
on some lathes. ere was a very good paper on 
mandrels by an American about a mon o in 
the E. M.,“ and his observations and remarks as 
to cast-iron mandrels are perfectly correct. The 
mandrels in most of the double railway-whee} 
lathes are cast iron, but in these the mandrels do 
not drive—it is the chuck or face-plate which is 
driven. I have, however, seen quite a number of 
modern French lathes for wood-turners, with both 
traversing and steady mandrels of cast iron, doing 
their work well. Of course, they were rather 
larger than their wrought confreres, and would not 
stand much heavy ‘ mallet chucking’'; but they 
were remarkably cheap, less than a third the cost 
of such a one (in comparison for size) as I described 
a short time back, and which, as being the tirst lathe 
I had to do with, naturally became ny pattern. In 
all my lathes the mandrels were made or specified 
to be made—of fugotted iron, well and thoroughly 
casehardened; they are far more reliable than 
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steel, or even than those with steel laps and collars 
welded on, and I have never yet known one to fail. 
The defect of chucks running out of truth does not 
so much apply to machine or engine lathes, except 
ns regards face-plates, and they ought to run true: 
but for all others it does not much matter, so long 
as the centre point is truly central; but for orna- 
mental lathes, absolute truth in the running of all 
geared, or of those carrying a false nose, chucks, is 
a sine qua non. Asto F. A. M. “s cone- chucks, 
I also use something like his device, but without 
the screw-cap, and very handy they are. But 
revenons d nos moutons. I am pleased to find 
that F. W. G.” has succeeded in obviating the 
digging propensities of his bent-arm form: But if 
he will just cut out for himself a little diagram of 
his planer-head and bed of cardboard, and apply a 
Jorce, in the direction of the cut, to the point re- 
5 the tool. he will find that as a rule, this 
orm must dig, if the tool used is at all proud. I 
should like to see his planer, if he will favour me 
with his address, and it is not quite so far as Jericho. 
Since writing the above, I have been looking over 
some old working drawings, searching for the 
details of a din. slide and screw-cutting lathe. I 


a 


— 


rise, the sketch drawing of the 
mandrel which I inclose. You will perceive that 
I was, even so many years back as 1859, alive to 
the fact that a cone seating for chucks is one good 


found, to my 


way of insuring truth in running; and you will 
also observe the nose with a small cylindrical por- 
tion at the base of shoulder. The threads of nose 
are made to die off into the cylindrical portions, 
and are screwed eight to the inch. On referring to 
books, I find that I designed this lathe, which was 
a very complete one, for an eminent German firm 
at Mannheim. This mandrel almost unswers 
the remarks of F. A. M.” on fitting chucks on 
to mandrels. One great objection I had to steel 
collars welded on to lathe-mandrels was, that with 
the best of smiths you could never be sure of 
having a perfect weld (I have seen cases where the 
steel actually peeled up after hardening), or that 
the same thickness of steel, or nearly so, would be 
left all round, and it is mostly to this 5 
that I attribute the defect above mentioned. Goo 
uality iron, casehardened, is free from these 
efects, and there need be no fear of noses dropping 
off, as I have seen on two occasions with «teel 
mandrels, through water cracks in the hardening, 
and therefore no wasters; but if steel is used, it 
should not be hardencd, except in the case of oma- 
mental traversing mandrels. I have so applied it, 
the mandrel running in very hard bell-metal collars 
and found it wear well. Still, I prefer caseharden 
iron. Mechanicus. 


SCREW-THREADS AND THE AMATEUR 
: MECHANICAL SOCIETY. 


(21110.]—I Have been asked how I reconcile my 
statement at the recent meeting of the Society of 
Arts, in the discussion on Mr. Evans's paper on the 
Lathe, to the effect that no resolutions of the 
character described by Mr. Evans had been passed 
by the Council of the Amateur Mechanical Society, 
with the ph that appeared in your issue of 
the 26th ult. (p. 474), in the shape of a report of 
the proceedings of the Council on the 10th January ; 
and as a good many of your readers are interested 
in the opes I ask leave to make my explanation 
in your columns. 

e question of screw-threads, originally raised 
by Dr. Edmunds, in January, 1882, occupied the 
attention of the Council of the Amateur Mechanical 
Society, and was discussed by them at intervals 
until December 13th, when Dr. Edmunds having 
offered to embody his views in the form of a circular, 
for distribution amongst the members, they de- 
cided to postpone the decision until the annual 
general meeting of the Society, when the views of 
a larger number of members could be ascertained 
and acted upon. 

The subject having thus been temporarily dis- 

sed of, dropped out of the agenda for the 
Janary meeting, and no notice was given respect- 
ing itin the summons, as required by our by-laws ; 
but I was unfortunately unable to be present, and 
could nat, therefore, point out at the time the 
informaliy of the proceedi shown by the 
minutes tchave taken place. It was, however, my 
duty to do this at the next meeting (14th February), 
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when that portion of the minutes containing the 
three following resolutions (differing from those 
reported on p. 474) was not confirmed :— 

‘t That the thread of the ornamental mandrel nose 
and the screw of the back-poppet cylinder be 
henceforth screwed at the rate of ten threads to 
the inch.” 

“That the base of the screwed nose of the 
mandrel be a short cylinder instead of a groove.“ 

„That the screw-thread for the ornamen 
mandrel-nose, and other fine p ses, be an 
isosceles triangle of 50°, the tops of the threads 
being just flattened. down or rounded off to the 
extent of 7} per cent. of its pitch (more exactly 
0723 of its pitch), thereby producing a thread 
whose altitude is equal to the len of its base, 
and whose depth is equal to its pitch; thus simpli- 
fying all calculations connected with the strength 
of the screw-threads and of the shafts, and com- 
bining the utmost strength with the greatest dur- 
ability.” 

Being much occupied, I did not examine the 
minutes of the mecting of 10th January until 
shortly before the next meeting (14th February), 
hence it was that I was unaware of what had 


happened when I spoke at the mecting of the 
80 0 of Arts. f 

I do not know the origin of your report of the 
January meeting (p. 474). It is certainly not 
official, nor can it be described as accurate, for, in 
addition to the discrepancy already pointed out 
between the actual and reported resolutions, I find 
from the minutes that ouly five members were 
present out of a possible ele not a very full“ 
meeting— and there was no report on any 
subject to be brought up by any one. 

you can afford me space for a few words more, 

I should like to say that I entirely concur in Dr. 
Edmunds’ views as to the beauty of a symmetrical 
system of screw-threads, and in certain conceivable 
cases, also its use; but as a practical amateur, who 
has used a Holtzapffel aadel for something like 
twenty years without discovering any one of its 
alleged inconveniences, I am bound to admit that I 
also agree with every word J. K. P.” has to say 
on the subject (p. 499), taking exception only to 
the amazement he says he would experience on 
finding an amateur who could fit a chuck to a lathe 
in workmanlike fashion. I know J. K. P.” to 
be an excellent workman, and a job would have 
to be nearly as perfect as Dr. Edmunda’ screws to 
command his approval. Still chance throws a 
good many amateurs in my way, and I think I 
5 afford him several occasions for such amaze- 
ment. 
I will not trouble you with any detailed remarks 
on the proposed new mandrel, but only suggest to 
those who care to come to a conclusion on the sub- 
ject to ask themselves, if possible, after secing a 
model of the new pattern, whether, in the event of 
their being about to order a new lathe, they would 
choose the old or the new mandrel-nore. 

Feb. 19. T. W. Boord. 


GEOMETRIC DRILL AND TOOL 
GAUGE. 


[21111.]—Wrrs the Editor's permission, I would 
wish to make a correction of my letter 21084, page 
549, where it states that the sketch isa full-size 
one. The original sketch was full size’’; but 
obviously to save space, and in consequence of my 
own neglect to suit sketch to the size of the 
columns of ours.“ the engraver has shown it 
about ‘‘ two-thirds” the full size. In every other 
respect it is a fac-simile of the real object. 

J. B. Fisher. 


HEALTHY HOUSES. 


(21112. —WHILE so much has been said upon 
what we should eat and drink, and the best house to 
live in, I am very anxious to have some information 
on 8 point which has not been much touched upon— 
namely, smells in houses and how to test them. 
Most readers of ours are aware that typhoid fever 
arises from an ape of sewer ar drain gas into 
the house, and typhus from overcrowding of the 
inmates, damp houses giving rise to colds, &c. What 
is wanted is a simple and reliable means of determin- 
ing what kind of smell it is, so that the proper 
remedy may be applied before it has had time to 


tal | charges made for testing wall pa 
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destroy life. Chemists have test-papers for acids, 
&c., of the most delicate kind. Can some of Ours 
not tell us of some such simple means to test the air in 
our houses, 80 that we may know whether it is simply 
damp or containing poisonous germs. If such can not 
be got, I daresay, anyone knows how to fill a bottle 
with the suspected air, and if such were done could 
a reliable report of the contents be got, from any of 
our noted analysts, say for a fee similar to the 
rs, food adultera- 
tions, &c. Any information bearing upon this 
matter will be gratefully received b 
Ventilator. 


[‘“ Ventilator ’’ and others might read with advan- 
tage a paper entitled Home, sweet Home! in to- 
day's Building Neios.— Ep 


FULLER’S “FORGET-ME-NOT” 
CALCULATOR. 


b BEG to thank your correspondent 
“Tota Pi,” for having drawn my attention 
to this highly « ingenious arrangement of a 
logarithmic e by which one of ten feet in 
A compressed into a space of din. by 


But I am anxious to see this very clever arrange- 
ment still further utilised, and I trust Mr. Fuller 
will be induced to bring out one of double the effective 
length, and ten times its present application by the 
adoption of what he aptly styles a gridiron,” 
scale, in addition, so that it will be possible to have 
two sets of scales of the same dimensions capable 
of being appiied directly to one another, as in the 
ordinary slide-rule, so that being once set to solve 
a problem of a specified kind, the solution is capa- 
ble of being read off for any quantities. This can, 
I think, be done readily, so us to have a logarithmic 
scale of twenty fect effective lengths, on a card of 
about 16m. by 8in. wide—a size by no means in- 
Can Vem to use. F 

t present, a piece P aparo paper 
ruled specially or the existing scale has to be 
epplied in two or more operations to solve a pro- 
blem; but with a regular ‘“ gridiron’ scale havin 
the bars and spaces of the same breadth, and cack 
bar divided like the existing ecale—as one part of 
the appuratus—and another scale ruled on the 16in. 
by 8in. cardboard, with the variation made of hav- 
ing an addition toeach of the existing line sections 
of the said scale, of the first half of the next suc- 
ceeding line, and last, having the first half in 
number of the line sections thus drawn repeated 
after the hundred. 

The “gridiron scale“ would be about 10in. by 
din. aud the fixed scale would cover lõin. by 7}in., 
and when the former is adjusted to the latter there 
would be two complete scales in contact with one 
another. Iam sure Mr. Fuller could arrange this 
admirably, and, with simple instructions for its 
use, I feel pretty confident that it would havea 
large circulation. Gamma Sigma. 


GREAT NORTHERN ENGINES, AND 
THEIR WORK, PAST AND PRESENT. 


888 —I sre that in my letter (20113, p. 288, 
Vol. XXXV.), on this subject, I omitted from my 
list of old express engines No, 221, a ‘‘ Hawthorn,” 
of the same class as No. 212. The complete express 
list will, therefore, stand thus: — Rebuilt Cramp- 
tons (11), Nos. 91—100 and 200 ; ‘ Hawthorns"? (13), 
Nos. 203—214 and 221; Wilson’s ‘‘ Jenny Linds ” 
(3), Nos. 201, 202, 222. These last had 6ft. wheels, 
and cylinders 1Gin. by 20in. The Cramptons and 
Hawthorns had 6ft. 6in. wheels, and cylinders 
16in. by 22in. All were single engines, and as 
I showed in my previous letter, performed for many 
years the fastest running on the narrow gauge. 
Respecting the old ‘* coupled ” engines, I 
add that Nos. 71—75 were Hawthorns, and Nos. 
76—90, 216, and 217, Wilsons. Nos. 218—220 
were small four-wheeled tanks, with inside cylin- 
ders (llin. by 17in.), driving an intermediate shaft, 
which was coupled by outside cranks to the leadin 
and trailing-wheels (5ft. diam.). Iam informe 
by an ex- officer of the G.N. Loco. Department that 
it was a common thing for the drivers of 
“coupled” engines, when taking fast trains, to 
take off their side-rods, with the idea that they 
thus secured easier running. 
With regard to present speed, I have been 
rised to see no notice of the express (arriving 
at King’s Cross 2.5 p.m.) which, in January last, 
was running regularly from Grantham to Peter- 
borough in 33m., and from Peterborough to King’s 
Cross in lh. 29m., each being one minute quicker 
than was done by the fast trains which have re- 
ceived so much attention in these columns. The 
complete run from Grantham to King’s Cross was 
2h. 2m., including stopping at Peterborough. I 
have been longing to read full particulars of the 
remarkable eon Leeds to London in exactl 
3 hours,” by the Duke of Edinburgh’s ‘‘ special.“ 
Cannot any correspondent give the times, number 
of engine, and other particulars’ They would be 
most interesting—more so even than those of the 
“Lord Mayor’s Special” to Scarborough, which 
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we had last year. I hopo the information may even 

yet be forthcoming, the run being certainly the 

most wonderful on record. 
Wellington, N.Z., Nov. 30, 1882. C. R. M. 


AN ELEOTRIC PARCEL POST. 


(21115.]—I amusep myself some time ago in 
working out an idea for the conveyance of parcels 
by means of electricity, and thinking that some of 
your readers might have more time and opportu- 
nity of trying than I have, I now write, so that if 

ou think it of interest, you can lay it before them. 

suggest using an electric motor running on four 
wheels, the wheels to be grooved and to run on 
wires, the same wire to carry the current to drive 
the machine. I find that the motor must have no 
dead point, or you may get it in a position in 
which it will not start when the current is switched 
on. No.8 or No. 11 wire can be used, and when 
it is necessary to go round a corner, flat iron-bars 
must be used, aud the wires soldered in at each 
end. The wheels of the machine being fixed on 
the axle would not turn a cornef, so I make them 
conical, and in turning they ride up on to the out- 
side, and so travel over more distance than their 
fellow-wheels on the other end of theaxle. Of 
course the lines are a little further apart on the 
curves than on the straight, to allow of the whecls 
tiding up. The load I place ina small car hanging 
underneath the motor. 

The insulation was a difficulty ; but I got over it 
by soldcring the wire, when it requires support, on 
to a piece of iron grooved at the top to fit the wire, 
and carried down aud fixed into the top of an insu- 


lator. I do uot know whether Siemens’ patent for 
railway is infringed by the above—I should think 
not. Wemay, perhaps, some day, see the system 


introduced generally, and a centre started as in 
„ telephony, uud a parcel exchange established in 


dur towns. 


The above would really be of use between parts 
of works, or anywhere where dynamos are running 
from which they could shunt part of the current. 

Walsall. Frederick Brown. 


DIET AND AGILITY. 


(21116.]—I sTILLE quote (in conclusion of my 
letter, 21080 as promised) from Graham, and use 
the numbers of the paragraphs in his work. It isa 
mine of wealth. 


see . . Hence, flesh-meat is not so conducive 
£o Supp eness, agility, grace, &c., as proper vegetable 
f 7 


993.) “ A mulatto girl,“ says George Paine, Esq., 
of Providence, R.I., ' came to live in my family in 
her twelfth year. Previously to this, she had re- 
mained at home with her parents, who were very 
poor. She had always lived in the plainest, sim- 
plest and coarsest manner. During her summers 
she had subsisted almost entirely on fruit, in its 
natural state; and through the whole year she ate 
very little except the A parses vegetable food. On 
very rare occasions she ate a little flesh, but not 
. to render it, in any proper sense, a part of 
her diet. She drank water exclusively, and slept 
on straw. When she first came to live with me, 


her 1 activity, agility, and strength so far 
exceeded anything that we ever seen before in 
such a child, that she absolutely filled us with 


astonishment by her feats. Of her own accord she 
was up in the morning as soon as it was light, and 
wherever she went she always went upon the run, 
and with the nimbleness and fleetness of a deer. In 
all her movemeuts she exhibited uncommon natural 
ease and graccfulness, and in her muscular efforts 
she evinced a surprising degree of strength. She 
would, for our amusement, often throw herself 
down at length in the grass, and imitate the 
motions of a snake, that it sometimes gave one very 
unpleasant feelings to look at her; and in a great 
variety of ways she exhibited the most wonderful 
sup leness, nimbleness, and agility, that I ever be- 
held in a human body. Her powers of mental 
apprehension and retention, and facetiousness and 
wit, were a source of surprise and amusement to us. 
On coming into my family she be gradually to 
accustom herself to flesh-meat, anid ik the course of 
two or three months she became very fond of it, 
and ate it very freely. And to our astonishment— 
for we could not then account for the change—in 
less than six months all her remarkable sup feness, 
activity, and agility were gone, and she became 
exceedingly sluggish, heavy and stupid. We could 
not get her up in the morning until breakfast time, 
Without special and direct means; all her move- 
ments became slow, heavy, and sluggish, indicatin, 
t indolence, and her mind became as stupid an 

inactive as her body; and such she has ever re- 
mained since, being now fifteen years old.” 

(994.) J took a boy from the Alms House, in 
the year 1827" says Mr. Thomas H. Burling, of 
Winchester county, New Tork. He was then in 
his thirteenth year, and had always beforo this sub- 
sisted entirely on vegetable food. When ho first 
came to my house he was very remarkably supple 
and nimble, und threw a somerset backwards two 
or three times in succession with great ease. I had 


wich, 
forty year of age. 
meat and took to a plain, simple and unstimulating 
vegetable diet. 
remarkably active man; and now at the age of 
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a notion that he was good for nothing to work 
unless he ate flesh, and so I encour 
him to do so. 
ate it freely, and in less than six weeks he became 
so clumsy, that whenever he attempted to throw a 
somerset he fell like a log.’’ 


ed and urged 


He soon became fond of flesh, and 


(996.) „The Greek peasantry and the lazzaroni of 


Naples, who subsist on the 1 and plainest 
vegetable diet, are distinguishe 
pleness, 


for their sup- 
activity, and grace. 


(997.) There came over with us to New 


York, as one of the ship’s crew, a Greek youth, a 
native of Thessaly, whom we called John. 
was nineteen years old. He had from his child- 
hood been driven about among the Turks, almost 
in the condition of a dumb beast, and subsisted on 
the plainest, simplest, and coarsest vegetable food, 
mostly in its natural state, and chiefly fruit. 
nimbleness and agility far exceeded anything that I | Peer 
ever before saw in a human 
Kemauan I can truly a that he would run up and 
and o 


He 


His 


being. Without exag- 


own the shrouds, ut on the yards, and jump 


about on the rigging, with all the nimbleness an 
rapidity of a squirrel. 
bleness upon the rigging often filled me with amaze- 
ment, which was sometimes mingled with fear for 
his safety.” 


Indeed, his exploits of nim- 


(998.) . . The wild girl that was found in the 


forest would run up trees and leap from branch to 
branch, and from tree to tree, wit 
of a sqirrel; but she lost all this remarkable sup- 
pleness and activity when she became accustomed 
to eat flesh.“ 


the nimbleness 


999.) „Benjamin Howland, Esa., of East Green- 
J 

I., was quite a feeble and infirm man at 

He abandoned the use of flesh- 


He soon became a healthy and 


eighty-two, he has more suppleness and 1 
than most men at fifty. Few young men, indeed, 
walk with so quick and elastic a step as he does. 
When crossing the fields, if a fence comes in his 
way, instead of pulling it down or crawling 
clumsily over it, he places one hand on the top of 
it, and springs over it like an active youth.” 

These are a few records showing how to become 
heavy and dull, or actire and lieet, and are from 
the experience of another man. Let readers think 
over this, and give it a try. 

T. R. Allinson, L. R. C. P. 


REPLIES TO QUERIES. 


— r — 


*,* In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


[48752.]—Adulteration of Tea.—The mill or 
mixer Robjant ’’ mentions must, I think, be a ve 
different arrangement tothe one known as Hebbert’s 
patent, to which I referred. In this a barrel revolves 
against a fixed knife. The barrel is built up of a 
number of chilled cast-iron ratchet-wheels from 
4 to zin. thick, and 31 to 4in. in diameter, and 
having from 16 to 20 teeth, threaded upon a spindle 
about lin. diameter: these are separated by wrought 
iron washers of same diameter, and in. thick, 
thus forming a number of cells. The teeth being 
chilled are too hard to conveniently turn, and are 
therefore ground up perfectly truc and 1 b 
means of an emery-wheel running at high spec and 
carried along in the slide rest. The knife is of cast 
steel, about Zin. by ;’;in. hardened as hard as water 
will make it; this is tixed to the frame, and made to 
be adjustable down the barrel, or just to clear; the 
edge being ground sharp to an angle of 45°. The 
barrels are from 6 to 18in. long, and there are from 
1 to 4 of these in a mill. Some of the mills are 
arranged to be driven by power. Obviously this 
arrangement is intended to do something more than 
miz, and to my mind would cut in right good 
earnest. At least, it seems to me strange that such 
a formidable instrument should have been invented 
to perform a work which it is possible to do with 
the fingers and a sieve—A. COIs. 


[48942.] — Telegraph Instrument.— To Mr. 
LancaSTER.—The small fork I referred to should, 
with its two prongs, just move forward, sufficiently 
to hold the ntedle, or at any rate not allow it to 
move through more than a quarter of an inch. 
You will obtain fhe idea, in a moment, by holding 
a penholder in your ae hand, then let it swing, 
and when in a perpendicular direction, bring two 
fingers of the loft hand forward, so that it will be 
at once arrested.—W. J. LANCASTER. 


[48984.]—Street Medical Coil.—To MR. LAN- 
CASTER.—The make and break for a swing must be 
made with a sidespring of thin hard brass, some- 
thing like the rough representation here . Let 
the vertical part be part of the swing, and the hori- 
zontal part bo the spring when the swing is coming 
down ; contact is made, and the armature is pulled 
down towards olectro-magnet, 


broken, and so you get the 


subject will be foun 
Logarithms,”’ 


then circuit is 
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58 motion. 
The swing and the see-saw can both be worked in 


same manner.— W. J. LANCASTER. 
[419026.]—Greological Query.—I cannot add 


anything to what I originally wrote in answer to 
this query, except, 
of Liverpool, that d 
theory, end ethene: not at the meeting of the 
G.S. when 

still, I have hea TAC 
in our Quarterly Journal ; but the hypothesis is 
altogether a fallacious one, and would not survive 
any discussion at all. The short extract from my 
last letter as given by “H. T. W.,“ 
the belief of nearly every geologist.—W. J. Lax- 
CASTER 


rhaps, to tell Mr. J. E. George, 
am acquainted with Jamieson's 


e paper was June ear ya 


of it, and have read the ex 


504, 18 


[49043.] Problem (U. a.) -W. Couster ap- 


s to ask for an impossibility—viz., to find the 


correct quotient in a long division sum, by using an 
incorrect i C 
logarithms is a non-terminating decimal, and, while 
only a portion of that decimal is used as a divisor, 
a certain portion only of the quotient can be correct: 
the more the divisor is extended, the more correct. 
will be the quotient. Unless your correspondent 
has more leisure time than he knows how to 
employ, it is hardly worth his while to work out 
the sum to any length. The base e, the modulus, 
and the Napierian logarithms of 2, 3, and 6, have 


divisor. The modulua of common 


all been long ago calculated to 200 places of 
decimals. I do not know any book which gives the 
whole of the working; but information on the 
in Hutton's History of 
and the twentieth volume of 
Abstracts of the Papers communicated to the Royal 
Society. In the twenty-seventh volume of the 
Proceedings of the Royal Society, 1878, Professor 
C. J. Adams gives the value of the modulus to 307 
places. The methods of calculation are fully 
explained in the new edition of the Encyclopedia 
Brittanica, Vol. XIV., Art. Logarithms.’’— 
H. C. L. 


49073.]—Electric Clocks (U.Q.)—What does 
4 Progress mean when he says that his clock will 
tick and move on properly, carry hands without a 
weight by simply moving pendulum? Does “ Pro- 
greas’’ wish to convert his cight-day clock into an 
electric one, and what does he mean by a few 
cinders will do that? I wish to inform Pro- 
cress’? that there aro many different electrio clocks 
made ; and although I have very little time to spare 
at present, still I will assist him if he will state 
exactly what he wishes to do with his clock ; expe- 
cially 80, as there have been many inquiries about 
electric clocks of late in ours. -. PER. 


. motion as an Expansion 
Gear.—I thought some of our railway men would 
have answered this query; but as probably, like 
myself, they do not quite understand what the 
querist is driving at, perhaps a little explanation 
may help him. The link is at full throw when 
starting, in order to keep steam on the piston for 
the greatest possible time, the train having to be 
moved from a state of rest. The regulator is only 

artly opened because the full supply would very 
Brel cause tho wheels to slip, and because the 
sudden flow of steam might take extra water into 
the cylinder; but as soon as the train begins to 
“ run,” the regulator is opened to its fullest extent 
to allow the steam free access to the valve-chest, 
and the reversing lever is notched up so as to use 
only so much steam as is needed—in fact, to work 
the steam expansively, and consequently economi- 
cally.ä—EssAR. 

49124.]— Wheel Gearing.—If you have not 
Vol. XXV. of the Enorish MECHANIC containi 
Mr. Rose’s articles on Pattern Making, you can 
get his Pattern-maker's Assistant’? of Van 
Nostrand, New York probably Sampson Low and 
Co., or Trübner and Co., London) ; but looking to 
what you will get beside, I should think it would be 
cheapest to buy the volume of this paper. I pre- 
sume you mean how to set out aud make patterns 
for wheel-gearing.—T. P. 


[49124.] Wheel Gearing.—The only book that 
I know of is Blackie and Son's Engineer and 
Machinists’ Assistant.“ The text-book is all you 
would require ; but it is rather dear (two guineas). 
Can be bought of Lockwood and Co., Stationers’ 
Hall-court. I have not much time, but if Young 
Pattern Maker ” states the points he is deficient in, 
I will try to help him, and give some hints which 
may be useful to others.—Ton. 


49138.]I—Organ-Buflding.— TO Uranrox.” 
Unfortunately I have not the number of the 
“E. M.” by me at poen in which my query 
appeared. Certainly I did not intend to write the 
sentence you quote which m you. Before yoxr 
reply appeared, however, t over my difficulty. 
aud so simply, I was astonished it was a diffcalty 
to begin with. We had an organ to prt m a 
schoolroom, on a platform mised 23in. fom the 
floor. To save room on the platform, we wanted to 
put the bellows below; but 23in. was not high 
enough for both feeder and reservoir. Of course 
the way was to have reservoir and fealer separate, 


piece; 7, socket to receive tail-piece ; ) TO 
on standard edge; 9, standard edge; 10, inside 
axle-bearer; 11, outside axle bearer; 12, axle ; 13, 
10le through sole-plate to admit screwdriver to 
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and the organ is now building on that plan. Thanks facing that on heel; that is to say, the tails 


for your offer to assist. KN MACHT GUNST. 


49142. ]—Legal. — This query is a puzzle. 
„China“ can sell anything he has patented, sub- 
ject to any duty.there may be on it; there is no 
icense or duty merely because it is patented. He 
has only to purchase the stamps for his patent, and 
if he has not done that, he has not apatent. Inever 
heard of any duty on china plates or any license for 
selling them, except the license that the patentee 
grants for making them. Nux. Dor. 


49145.]—Sulphur Moulds.—In all sorts of 
proportions. Melt the sulphur and stir in the gutta, 
or reverse the process if you like. Will you excuse 
me for suggesting that there is nothing like trying 
experiments Nux. Dor. 


49151.]J—Brittle Brass Chain.—If you will 
get some of that small copper wire cable, that is 
now in use for hanging large pictures and paint- 
ings to walls, and use that for your gas chande- 
lier, I think you will find it answer your purpose 
very well, as it will work quite noiseless, and it 
is capable of sustaining a great weight and very 
elastic; and the loops at the ends may be very 
readily made, by just bending them round and 
soldering them, or you may tie a knot before 
soldering if you choose.—CoMET. 


[49156.|—Roller Skates.—You do not say 
what pattern of skates you desire; but I should 
advise the Plimpton,” as it is the best, being the 
pattern used at all the rinks. The wheels areall 
the same size, being l#in. diameter, and fin. thick. 
They move independently of each other. The 
axle (a piece of “sin. iron rod) going through their 
centres. They are made of box- wood. The ad- 
vantage of tho Plimton”’ is a great facility of 
turning afforded by its construction, which I 
endeavour to explain with the help of a rough 


drawing :—l, wooden sole-plate; 2, standard 


support; 3, a rubber cushion; 4, screw-connecting 


axle belonging to standard; 5, axie bearer ; 6, tail- 


but tinges the flame the us 


8, V, to rock 


7) 
point to front on toe and back on heel, also §? 
wheels on front should come just under the ball of 
the foot: the effect of this is that the skater, by 
bending the foot right or left causes the axles of the 
front and back wheels to assume a position more or 
less at angles to each other, the point of angle 
being the side inclined to, and so to turn in that 
direction with ease. Some time ago I bought some 
odd parts of skates from a failed rink, from which 
I made a pair for myself and several for my friends. 
If G. Fryer will give his address, I will lend him 
(or any other subscriber wishing to make a pair), 
the parts given in drawing as a pattern. All the 
ironwork is cast; but, I suppose, mallable cast. I 
should think, if this was unobtainable, common 
cast would do for number 2, and a smith could 


make number 5. I should mention, they are 
fastened to the foot by wide buckles, not the 
narrow straps of ice-skates.—T. WEST. 


[49158.]-— Eggs and Chickens.—In reply to the 
above query, I beg to say that I have kept hens and 
bred chickens for many years. If Chime“ will 
set thirteen eggs under a hen, and at the expiration 
of four days break one, he will find a spot of blood 
about the size of a sixpence in the centre of the 

elk, when other five days have elapsed let him 
— another egg, when he will find the chicken 
gradually forming out of the yelk. About four days 
before the chickens are due another egg may 
broken, when it will be found that the chicken is 
almost perfect but with a long glutinous band fast- 
ened to its navel, two days before the chicken breaks 
its shell it begins to imbibe the white of the egg 
through this glutinous band until it is all gone. 
When the chicken appears it has this glutinous 
band still fastened to it, but by the action of the air 
this soon dries and falls off, leaving the chicken per- 
fect. The above may be relied upon as a positive 
fact. Any further questions on the above subject 
will meet with prompt attention by — SEMPER 
EADEM. 


[49179.|—Glass Sweating During Frost.— 
I have given the subject a great deal of considera- 
tion, and tried a great many experiments without 
success, until two winters ago, when I had my 
slow-combustion stove placed near the window. 
Since then my window has been free from sweat, 
and the goods there keep dry and in good order.— 
F. E. R. 


[49182.]—Liquid or Size Glue.—This is made 
in the laboratory by adding nitric acid to good pale 
glue prepared in the usual way. About 3 to 4oz. 
of nitric acid to the pound of glue, and about a 
pint of water that quantity of glue. The liquid 
glue of the shops is mostly either shellac dissolved 
in wood naphtha; or, shellac three parts, borax 
one, boiled in water and evapora to suitable 
thickness. NUN. Dor. 


49187.]— Piano Frames.—Surely ‘‘ Brakes- 
man is joking. Why, it will cost him as much to 
make the pattern for his piano-frame as he could 
buy one for. I think Mr, W. H. Davies gave an 
illustration of one some time ago; but, if I wanted 
one, I should ask that gentleman to sell me one, 
and I have no doubt he would. Nux. Dor. 


49194.— Salt in the Fire. — I found an oppor- 
tunity for testing one of the diverse explanations I 
received in answer to my inquiry. A cinder fire 
chanced to become most beautifully clear, and 
almost free from smoke and ordinary flame. The 
back part, however, was covered with the pale-blue 
flames said to be given by carbon monoxide. I 
threw in some salt. A quantity of the salt-flame 


at once appeared, and was, thus, visible alongside 


of the CO flame, when it was easy to perceive that 
the colours of the two flames were essentiall 
different. After some time, a number of sma 
flames got up in the front, coloured sodium-yellow, 
and the C O flames disappeared. I have also 
noticed, that when a 0 78 of = salt gets into = 
ordinary white or yellow flame, it gives no purple, 

* : ual sodium —.— 
—AZIOLA. 


[49196.]—Injector.—It is not an easy matter to 
say what is the fault with any injector without 
examining it, and this query does not render the 
matter very clear. Still, as the injector works 
sometimes 1t ought to work always, and there must 
8 reason other than what appears in query.— 


49218.]—Plain Malt Spirit.—If Nun. Dor.” 
rill again refer to his reply, he will find that he 
distinctly states that distillation and rectification 
are two distinct trades; and, taking the subject 
further, I think he will also admit that distillers 
are divided into two classes—namely, one who 


makes grain,“ or crude spirit, only, and one who 


distils from malt only. He also tells us that a large 
quantity of crushed, unmalted grain is used with a 
proportion of malt. This is just what is done by 
the“ grain“ distillers; but when he refers to the 
distillation, he confounds the two distinct branches 
of the distilling business (I do not here refer to the 


glue, an 


which consists of an analysing column, into which 
the wash is pumped, and a rectifying column, from 
which the finished spirit flows. ‘The alcobol is then 
sent to the rectifier, who, according to law, must 
have his premises some distance from the distillery, 
and it there undergoes rectification, the result 
being a plain spirit” (nof a plain malt spirit“), 
which is used for the production of British gin and 
brandy. On the other hand, the distiller from malt 
only uses what is known. as ‘‘ pot still,“ which pro- 
duces in one operation spirits of different strengths 
and flavours. This must be distilled a second, and 
perhaps some of it a third, time before it becomes 
marketable. The second and third distillation 
may, if he takes the dictionary meaning, be called 
rectification ; but it is not known in the trade or to 
the authorities as such. This, I think, will justify 
my objection to Nun. Dor.’s’’ reply, and, 

7 convince him that Iam as anxious as him- 
self that your readers should know the truth.— 


[49238.]—Pendulum.—If querist will get ĉin. 
of verge watch-spring, and straighten it, now take 
a piece of brass, tile it square, so that it will move 
easily in the loop of clock crutch, let it be Ijin. 
long, saw a cut at one end, and insert end of 
watch-spring ; now drill a hole and rivet to. At 
the other end tap a hole to fit a stout iron wire 
39in. long. Now tap end of wire, and screw it into 
brass square at bottom end of wire, tap it about 
Gin. up, and make a nut to fit slide on the bob 
which you already have, and screw it up with the 
nut afew inches. Put three holes at top of watch- 
spring to hold it on to the part at back of works, 
and put a needle through to suspend it by middle 
hole. Now time it by raising the bob or lowering. 
— PROGRESS. 


„„ Mr. LAN cASTEn.— 
I do not happen to have a drawing of the micro- 
scope you mention; but if you will give me 
size of body and arm, and say whether you wish 
to put the fine adjustment to the side of the body, 
or to the arm, I will then give you instructions for 
drawings to work from.—W. J. LANCASTER. 


[49260.)—Wimshurst Influence Machine.— 
To Mr. Lancaster.—(1) Any hard spirit varnish 
will answer. (2) A condenser does not answer so 
well as the Leyden jars. I have tried several 
different forms of condenser, but cannot get the 
same effect that I obtain with the Leyden jars 
alone.—W. J. LANCASTER. 


[49269.] — Photo Lens. — The ordinary com- 
binations work best, separated to a distance equal 
to half their equivalent focus. You can get this 
quite near enough by taking the exact centre 
between the two lenses. The ring separating the 
two lenses in back combination should be yyin. to 
zin. in 4-plate and Ñin. in q-Pplate lenses. go much 
depends, though, upon the build of the lens that it is 
impossible to lay down hard and fast lines.—W. J. 
LANCASTER. 


[49271.] — Speaking -Tubes.—More depends 
upon the speakers than depends upon the tubes; 4 
compo quite large enough.—Jack OF ALL TRADES. 

[49271.]—Speaking-Tubes.—I have spoken 
through a greater length of see a tube than you 
require, and could both be h easily, and could 
heara whisperfrom the opposite end. The point not to 
be overlooked is to haveus few bendsas possible, and 
to have them as round as they can be made; no 
sharp bending, or the sound will be lost by inter- 
ference.— W. J. LANCASTER; 


49289.]—Speculum.— Your query is not clearly 
FF ksi You infer that with small mirror you 
can see the image produced by large mirror, but 
when eyepiece is pr in its place, &c., you have not 
put Ay ong in place of small speculum. This is, or 
cannot be, your meaning. The only point that ma 
be wrong is the distance of the specula from eac 
other, as the larger one is 18in. focus, and smaller 
one 3in.; then the smaller one must be 18 + 3 = 
2lin. from larger one. Let it at this point be in 
focus with eyepiece for a star, then it will work 
right. Perhaps you have not used a small pinhole 
74 5 over the eyepiece. If not, you will be 
unable to see anything clearly. This diaphragm 
must be adjustable, and will require a little patience 
to get it in its proper position.— W. J. Lan- 
CASTER. 

49295. —Cement.— Take one pound of good 
when melted mix an ounce of treacle 
with it; thin it down with a strong decoction of 
nut-galls, and it is fit for your job.—Jack oF ALL 
TRADES. 


[49298.]—To Mr. Lancaster.—You would be 
unable to do any lunar photography with your 
telescope, unless you can put it on an equatorial 
stand, and drive it with a clock. You can, how- 
ever, photograph the sun. I shall be pleased to 
give you full instructions if you care to photograph 
solar spots and facula.—W. J. LANCASTER. 

[49294.]Low-Pressure Air Reservoir.—The 


ighten screw (4); 14, wheels. The arrangements 
F the wheels IRON are the same as on heel, with 


rectifier). The fact of the matter is, that the] sketch here given will put you ina way to reduce, 
difference—the whole mechanism is put on j 


his grain distiller uses a still known as the ‘‘ Coffey,” | it to CO require, and if you can use your 
vigiizea by GoOgle 
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tools you may very soon make one out of a globe 
valve. AA, ends for connections, the arrows 
showing the inlet and outlet; B, is the bottom for 


high-pressure valve; and C is the top of the low- 
pressure regulator. The valve B is connected to 
piston with a cup-leather, which is in contact with 


a spiral spring. The 1 is adjusted by the 
screw upon the top. e area of the piston should 
be thirteen times area of valve, and would act 


best if it was turned: C, for bottom; B for top; 
and if you have a pressure-gauge, by the screw C 
you can adjust it to anything you like. Valve lin., 
piston ]}in. will do it.—Jack or ALL TRADES. 


[49299.)]—Clarifying Extract.—I do not know 
how ‘‘Gimel’’ managed to get his muddy mass 
with his Mocha. If I should be so unfortunate, I 
would take a tube of glass, and about 6 or Sin. 
from the end put a pellet of clean cotton-wool, 
and upon this about Zin. of charcoal, then another 
pae of cotton-wool; fill the tube up with the 

cture, and put a pieco of cotton-wool in to kee 
out the dust, and stand the tube in the bottle 
intend to keep it in, and it will only be a question 
of time to filter it.—Jack or ALL Taps. 

[49301.)—Organ Stops. In further reply, the 
“ tuba bilis is always voiced upon very heavy 
wind, and to produce as firm and round a note as 

ssible. The same applies to the ‘harmonic 
trumpet,” but with more of the “clang” of that 
instrument. Good stops of this kind are com- 
paratively rare. The “tubas” are sometimes 
stuck out in the horizontal position in front of 
large organs, a very injudicious arrangement.— 
URANIUM 


ae TOEO aE Vuloanite.—You might 
po 


the outside with a piece of cloth and oil and 
rouge. This is the only way in which you can restore 


the colour. Of course, if there is any engraved work | PO 


upon it, you cannot get it restored.—W. J. LAN- 
CASTER. 


ane —Playing-Marbles.—A araffin oil 
fit with a 5 and geons will 
answer 


make a good rumble, an urposes.— 
TRADES. j 


JACK OF ALL ES 


[49317.]—Ingot Joints.—Your mould must be 
made hot to make a job of them. It is not so much 
the ventilating of your mould as itis the chill of 
the mould.—Jack or ALL TRADES. 


(49318.]—Induction Coil.—To Mr. Lancas- 
TRE.— Your measurements of sizes are nearly right. 
You must alter the core—this must not exceed zin. 
instead of lin., wind 16 silk-covered for primary, 
and the 36 ditto for secondary. Condenser will 
answer well. With 4 quart Bunsens you would get, 
ceteris paribus, a spark lłin. long. e Leclanché 
cells be useless.—W. J. LANCASTER. 


[49822.]—Induction Coil.—See m 
above (49318), then add lin. to the length and jin. 
to the diameter of core; primary, same wire and 
two layers; secondary, IIb. more, and wind it in 
two sections, with an ebonite disc between the 
sections. Any further information you want I will 
give you.—W. J. LANCASTER. 


([49323.]—Dyeing Rabbit Skins.—Thoroughly 
cleanse them from grease with mahogany, oak, or 
beech sawdust and pollard, and lay them in 
Judson's dye, the colour you require; they want 
no boiling.—Jacx OF ALL TRADES. 


49324.)—Joshue and the Sun and Moon.— 
With reference to reply on p. 552, E. M., where 
is this statement as to Chinese record to be seen? 
Could your correspondent quote it at length? It 
would exceedingly interesting. I had always 
peat pe that the great proof that no such occurrence 
could ever have really taken place was, that Chinese 
records of the period made no reference whatever 
to anything of the sort.—F.B.C.S. 


[49324.]—Joshua and the Sun.—I am afraid 
the points noted by ey p. 652, would 
verge rather too far on the border of theological 
subjects, or at least irritate the susceptibilities of 
foolish people who insist upon regarding anything 
which touches upon their preconceived notions, as 
if it really concerned religion. I can only say that 
ìn the references mentioned, Isaiah says nothing 
directly about the sun, though he refors to a 
strange nct” connected with the day of Joshua’s 
battle ; that battle was a decisive one in the con- 


answer 


quest of Palestine, and was in itself a strange act, 
because it was in defence of 2 Canaanitish people. 
The reference in Habakkuk is contained in what is 
expressly. called a prayer or hymn. It is a poetical 
reverie or rha of the writer. But there can 
be no doubt that the book of Jasher, from which 
the statement seems to have originated, was in 
currency ages before the times of either Isniah or 
Habakkuk, and the probability is, that the extract 
itself had found its way into the text of Joshua 
before their times. There was no reason why people 
. of the bearings of the subject should doubt 

is wonder, or see its difference from the man 
local suspensions of ordinary natural conditions 
which they believed. Teachers and preachers in 
all ages draw their illustrations and instructive 
lessons from the commonly received ideas, or from 
parables and poetic images; and such references 
are no evidence of the truth of facts. The mistake 
made is a purely modern one, in lumping together 
as authoritative statements of fact, everything con- 
tained in a set of writings which in themselves, 
and as received in earlier times, were well known 
to be of very diverse value and authority. Of what 
conceivable consequence is it that Habakkuk, for 
instance, in writing out a ne made incidental 
reference to a common legend? or is it certain that 
when he said, The sun and moon stood still in 
their habitation,” he recorded a fact any more than 
did the writer of the ee 5 in a 
similar originating strain, he said, mountains 
skipped like rams, and the little hills like lambs.” 
A little common-sense is useful even in these mat- 
ters.— SIGMA. 

(49326.]—Air Current.—You do not say how 
you have arranged it—i.e., whether the current of 
cold air is injected through the side of hot-air 
shaft, and whether you want the air to convey the 
cold air with it anywhere, which I am led to think by 
the query is the case. If so, enter the cold-air pipe 
through side of hot-air shaft, and with a bend turn 
upwards. By these means your hot air will eject 
the cold.—Jack oF ALL TRADES. 


. Drying- Room by Hot 
ater.— Tou would require from 800 to 1, 000 feet 
of 4in. pipe, and your pressure would be from 50 
to 60lb. per sq. in. The hot-water pipes generally 
used would not do: they must be high- pressure 
pipes, and wrought iron preferable for safety.— 
ACK OF ALL TRADES. 


(49331.]— Reflector.—As ‘‘ Aldebaran ” has not 
answered your query, I have much pleasure in 
giving you the information you ask for. The 
wers you ask for will be obtained by the follow- 
ing lenses: 60, lin. and 3in., mounted I zin. apart; 
150, gin. and Izin., mounted jin. apart; 220, 
lin. and ŝin., mounted fin. apart; 340, zin. 
and }in., mounted gin. apart; 500, gin. and g in., 
mounted jin. apart. The holes in diap 8 
should range from }in. diameter for lowest powers, 
down to a pinhole for highest power. I have just 
come across ‘‘ Aldebaran’s’’ reply; but as he has 
not given you the foci of lenses, I have sent on the 
above answer.—W. J. LANCASTER. 


49336.]—Bichromate Battery.—-In reply to 
„Os,“ it is not necessary that an ‘‘alum’’ should 
contain alumina, and the iron alum’’ which 
„O Os“ mentions has not any alumina in its com- 

sition, as its formula will show: — Fes, 380. 

SO, + 24H, O. By an “alum” is understood 
a sulphate of a monad element, combined 
with a sulphate of a diad element, crystallising in 
the regular system with 24 molecules of water. 
There are twenty-four alums now known to 
chemists, among which are the following :— 


8585 K, 80. 24 H, O. Mu, (So,)s, K. S0: 24H, O 


Cr: (So,) s, Na, 80. 2, H, O, Fe: (So:) s, (NH.) SO,, 24 H. 0 
Cry So,)s; Na,So,24H,0, Al,(So,), Li, So,, 24H, 0 
Fe, Al, Mn, and Cr may combine with silver, 
cesium, rubidium, and thallium to form alums. 
Crystals of alum have been formed which contain 
many of the above, in se te and distinct layers 
one over the other on the same crystal.—Gxo. 
G. BLACKWELL. 


[49336.] — Chrome Alum.—Most certainly the 
purple crystals formed in the bichromate battery 
p- 552, is quite right in 
what he says, but does not go far enough. Alum 
originally and proper means a compound salt, in 
which the sulphate of alumina combines with an 
alkaline sulphate. But the name is extended to 
any salt which consists of the two types of sulphate 
united with the proper quantity of water in the 

icular erystallin e form. An alum, therefore, 

is a double sulphate of a tri-atomic and a monatomic 
base with 12 atoms of water, or, in other terms, a 
sesquisulphate and 8 apie crystallised together. 
An alum is conceivable consisting of sesqui and 
pro of iron, but I do not think it exists. 
owever, iron, chromium, or manganese can re- 
place aluminium. Chrome alum is a common 
commercial name for the substance which is used 
in dyeing. The iron alum which ‘'Os’’ mentions 
is one in which iron replaces alumina—not potash, 
as he supposes. The zinc salt also crystallises in 
the battery in greenish-coloured crystals contain- 


ing, I ct, some further reduced chromium ; 
but this only happens occasionally, when the solu- 
tion has been worked to exhaustion.—Siqma. 


49338.] — To Mr. Lancaster.— You can 

2 the negatives, so chat letters, &c., 
can be easily picked out. You want a good lens to 
take the negatives with, and then you could either 
read off with a magnifying lens, or you could 
enlarge from the negative and take a transparency. 
Let me know in what way you wish to read the 
figures, &c. Do you wish to retain the negatives 
and refer to them when wanted ? ordo you wish to 


Y | produce copies to circulate ?—W. J. LANCASTER. 


49342.] — Waterhouse Diaphragm. — Cut 
midway between the two combinations—that is, of 
course, between the inner surfaces of front and 
back combination.—W. J. LANCASTEE. 


[49343.])—Crystoleum Pictures.—There is an 
article upon this subject in the Queen for March 18, 
1882, entitled Enamelling Photographe.” The 
photo is to be taken off the card laid in a 
sa ucerful of sweet oil, until it becomes transparent 
(there is nothing said about rubbing away the back 
of it with sandpaper) ; it is then fastened to the 
glass. with flour paste; use plenty of paste, and 
squeeze out the surplus at the edge. If you put 
on very little paste, it forms shining patches on the 
face of the photo. I believe there is a paper on 
crystoleum painting in the Year-Book of Photo- 
graphy this year.—R. H. B 

49344.]— Violin Queries.—‘' Fiddler“ may 
well say I suspect this idea is a novelty? even to 
the musical world.” For the sake of the younger 
and less-informed of your readers, permit me to 
beg V.” and all interested to insist upon proof of 
what Fiddler“ states before believing it. He 
says a clarionet played by a street-musician will 
sound differently in pitch in reference to the posi- 
tion of the listener . . in the next street, the 
pitch will be lower, and rice versd, will be higher 
when heard close to.“ As a e PATAT T- 
mit me to contradict this statement. e, I am 
not a street-musician, but if he intends to limit his 
theories to street-musicians he begs the question. 
Next, he says ‘“ A wave has no return action 
. . „ and induce reaction.“ I omit part of 
the sentence, but it seems to me that these two 
phrases contradict each other. If, however, 
‘Fiddler ” means to introduce a new theory of his 
own in opposition to the generally-received expla- 
nation of sound, let him, at all events, collect facts 
on which to found his theory; otherwise, it may be 
suid of his views, some are new, and some are 
true; but what are new are not true, and what are 
true are not new.’’ There is not any sound pro- 
duced without reaction, without elasticity, without 
opposition, vibration, and all those other move- 
ments which these and other expressive words are 
iA E TE 7797 Sea as read his Ta 
sentence (whi ast quoted, the beginning an 
end) and explain the middle of it with a drum in 
his mental vision, and I believe he will give us 
something different.— HamPpsTEaD. 


[49351.] — Corrugated Tile Roof.—Dress it 
over with silicate of soda and lime, or with hot 
lime. Wash with a pint of linseed oil to every 
gallon. If tarred, it will be fearfully hot when the 
sun is upon it, and tar would be no use of itself.— 
Jack OF ALL TRADES. 

49352.] — To Mr. Lancaster.— The lamp I 
referred to was one of my own of very low reaist- 
ance, just over 6 ohms, in fact; but you can have 
even a lower resistance than this, with lower candle 
pr How many cells have you? and what 

ind are they? Let me have this information, and 
I will tell you the best lamp for your purpose.— 
W. J. LANCASTER. 


[49358.]—_Locomotive Boiler.—It is with 
regret I read the reply of G. Sumner that a model 
of a portable boiler which he had made would 
not burn charcoal,’’ and, therefore, also not coal. 
Some two years ago two correspondents gave in- 
structions how to make a boiler for Lee’s model 
locomotive of lin. scale,“ one of whom asserted in 
the firebox coal could be used. The largest of these 
fireboxes was Gbin. by 4}in. I am anxious to make 
a model of a portable engine, and therefore feel 
some dismay at the prospective failure. Will 
some other correspondent favour us with his ex- 

rience, and also would G. Sumner say if he 

lled his portable boiler with hot water before 
starting the fire, and dimensions and number of 
tubes, &c. J. S. M. 


[49366.] — Hydraulic Ram.—There is no 
leather upon the piston, as oo call it, only in the 
neck, in the shape of a leather or O flanged 
leather, and the cylinder need not be bored only in 
the neck or gland; the rest may remain rough 
from the sand, with the exception of dressing with 
bitumen the while it is hot, to keep the action of 
the water from it, and bind the sand. (See 49393.)— 
Jack OF ALL TRADES. 


[49392.]—Mill-Stones.— Opinions differ about 
speed and dress as best suited to the kind of wheat 
ground; but for stones 3ft. Gin. diameter, 12U to 
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130; 4ft., 110; 4ft. Gin., 90 to 100; 5ft., 80.— 
Tow. 


„ Press.— This, I think, you 
find rather an awkward affair vertical. am 


thinking I had to do with the construction of one 
for the same purpose. I herewith 

r etch with dimensions, and what I 

think will be the cheapest way of going 

Fig. 1.—A A is a wrought iron girder 


E> SS 


to work. 
— 1s in. in 


web, web not less than lin. thick and Sin. flange; 
there will be two of these required, one being 
removed to show the construction . Cylinder 
B; C is the ram 10in. diameter, with a pivot upon 
the top for shoe for bending; the cylinder should 


not be less Gurk. P. cast iron) than 3in. thick in 
the thinnest , Pig. 2 is a section: A, girders; B, 
cylinder; C, ram; D, shoe; E, lever-hand for 
working the pumps, of which there are two of gun- 
metal, one An. ram and the other lin. for high- 
pressure, the lever F to one, and with the small 
pump one man of 10 stone will be able to give a 
pressure of from 30 to 40 tons, and a small cistern 
with 6 gallons of water will be all that is needed. 
The girders, 6ft. long, the flange cut away on one 
side for the cylinder to bed in, and upon the ig 

. 3 is top plan of it: A A, girders; B, 
cylinder; C, ram; E, lever for pumps: F, distance 
pisces ; G, leathers; H pa I, 
crum from which they are worked. not plain 
enough publish your for further particu- 
lars.—JACK OF ALL TRADES. 


„% ama’ 


49439.]—- Zodiac of Denderah.—I thank 
6 F. R.A.S.” ; but, in pursuance of previous advice 
from him, I purchased Astronomical Myths.“ I 
still desire something fuller and more precise. 
ar discussed it—1s there nothing more recent? 
PIOA. 


ora etno Clock.—See 
Feb. 13 and 20, 1874.—F. J. R. 


* are usually decked 
with cedar or Honduras, about in. thick. These 
woods may be bought in London sawn to this 
thickness for from 3d. to 4d. a square foot, and can 
may be fastened 
-beams, which need not more than 
gin. thick, by the ordinary co boat-nails and 
roves, or by small round-headed brass screws (Nos. 
5 or 6), and should be well dressed with boiled oil 
inside and out, snd varnished with boat varnish or 
copal varnish, or French-polished. The deck- 
ould be cambered, so as to make the deck 
arched, and about 8 or 10in. apart.—Roxsrvson 
CRUSOE. 
49445.]|—Engine.—A double-cylinder engine 
with pa at right angles, cylinder iu. and 10in. 
stroke, and 35Ib. pressure, with engine making four 
strokes to one revolution of a 12in. drum, after de- 
ducting 20 per cent. for friction, should develop 
sufficient power to lift 15 or 16cwt.—W. R. Evans. 


{40446.]—Feed-Water.—You would doubtless 
be able to get some benefit by fixing round the 
funnel, if you conveniently can, a wrought-iron 


10 E. M.,“ 


casing, say about 2ft. 6in. Top; and sufficient to 
hold about 20 gallons, from which you could supply 
a 5 fe to the ee n roun be best to 
p e su -pipe at bottom o ing, and take 
the feed from the top. — W. R. Evans. 


49147.] — Dumb Piano. — I should advise 

‘t Cefer ” to obtain an old set of keys, which may 
often be picked up for a few shillings, and with a 
little extra weight, to make up for the absence of an 
action, they would answer much better for goner 
ractice than any other substitute In this I speak 
m experienee, for when I was an apprentice, not 
overburdened with pocket-money, I used to bang 
for hours together, and often mastered difficult 
passages, without either myself or my fortunate 
5 urs becoming weary of the melody.— W. H. 
AVIES 


(19447. —Dumb Piano.—Purchase one of 
Chappell and Co.’s Digitoriums, and spend the 
time in exercising your fingers on it rather than in 
making it. As to Kalkbrenner’s ‘‘ guide-mains,’’ 
it is merely a wood bar fixed to the front of the 
keyboard, level with the white keys, and on which 
the arms rest DRN pricham In his “tutor” it 
is stated that Novello’s, 1, Berners-street, keep it 
for sale. I do not know if it is still made, but 
writeand ask them. The price can’t be much.— 
Kunet Macut GUNST. 


* the northern and 
midland counties weather- vanes, lightning-conduc- 
tors, caps and copings of high chimneys are usually 
repaired by men called steeple jacks,” who some- 
times use a kite to get first a sling and then a cord 
across otherwise inaccessible heights. An adver- 
tisementin a Manchester or Blackburn paper would 
probably enable ‘‘ Gallus” to get an estimate for 
the job; but tis risky work.—_Rosrnson CRUSOE. 


aca —Weathercocks.— When I was staying 
at Ross, Herefordshire, some time ago (3 or (Jure 
I saw the weathercock on the spire of ; 
which is very high, reached by means of ladders 
fixed up the spire. I have no doubt a letter to the 
churchwardens would obtain for ‘‘Gallus’’ the 
address and terms of the men who did the job.— 
JaMES Wap, Aylesbury. 
[49462.] — Lathe - Mandrel.— Does Me- 
chanician want his mandrel for step, or cone 
ings? Has he a set of change wheels, and 
what size are they bored out to? , has he the 
headstock, its length, and thickness of verticals? If 
„ Mechanician ” will forward me these iculars, 
and advertise address in E. M.,“ I will send him 
sketch, dimensioned, for what he wants.— 
MECHANICUS. 


[49464.] —Chemioal.— “ Sic Est Vita will find 
most oxides to be soluble in nitric acid, either 
0 N dilute or boiling. The exception to this 
will the oxides of tin and antimony. From 
these, however, nitric acid will take up the whole 
of the sulphur, which may be estimated as sulphate 
of baryta. Care must be taken that neither lead 
nor baryta itself is present. As to the esti- 
mation of nitre and copper, consult any chemical 


work— ius, for example. Now as to nickel: 
by dissolving this in hydrochloric acid and evapor- 
ati in in a large 


g to dryness, and dissolving again 
excess of acetate of ammonia, dituting with water 
and acidulating with a few drops of acetic acid, 


g filtering, and then passing through the solution a 


current of sulphuretted hydrogen, all the nickel is 
thrown down as sulphide, but none of the iron, and 
may be collected on a filter and washed with a 
weak solution of sulphide of ammonium in water, 
and afterwards, the filter being pierced, the sul- 
phide is washed off into a white basin ; in this it is 
washed with water containing some sulphuretted 
hydrogen acidulated with very weak hy oric 
acid, and finally collected as quickly as Ae on 
a small filter. The precipitate is now caleined in a 
rcelain crucible with a cover, and the filter bein 
urnt apart, the ashes are added to the calcin 

sulphide ; and lastly, the whole is wetted with a 
weak solution of carbonate of ammonia, and then 
gently heated to expel the same. The residue is a 
mixture of sub-sulphide of nickel, oxide of nickel, 
and the filter ash, which may be neglected. Now, 
sub-sulphide of nickel contains the same amount of 
sulphur by weight as oxide does of oxygen ; they 
may, therefore, be weighed he akc as oxide, and 
from this the nickel may be calculated. Care should 
be taken that none of the r itable by 
sulphuretted hydrogen in a w hy oric 
acid erigi E P If they are they must 
first be ex from the alloy, by solution in 
hydrochloric acid, precipitation by sulphuretted 
hydrogen, and filtration. Care must also be taken 
to carry on the operations as quickly as possible 
particularly that of the washing of the sulphide of 
nickel in a weakly acidulated sulphuretted hydro- 
gen water.— Lox. 


: Ltesth, eee sehen 15 on 
56 teeth, and escape-pinion 7, you wi ; 

beats per hour, or 120 per minute, which will be the 
proper train. To find this out, divide number of 
teeth in wheels with number of leaves in the 
pinions—viz., centre- wheel with third pinion, third 


wheel with fourth pinion, fourth wheel with 
eecape-pinion ; multiply thus found one 
with the other, also with 15, number of escape- 
wheel, and you will find the figures as above.— 
G. DREHER. 


[49470.]—Leaky Boiler.—I think you will find 
this recoipt for cement answer your p ; 
Dried clay in powder 6lb., iron filings 11b. Mako 
into a paste with boiled linseed-oil._—J. H. G. 


[49479.] Chamber Organ.—No. 3 should be a 
continuation of the Stopt Diapason upwards. No. 
4 a soft reedy toned stop, say small-scaled gamba 
if you can afford it. No. 6, a 4ft, open or stop 
metal or wood flute. Itis rather unusual to 
the voicing of your pipes easier than the tuning: the 
opposite is generally the case. There is very little 
in 


uning, and anyone with a good ear and a little 
practice can very soon tune very fairly. I know 
this is quite coutrary to G. Fryer’s opinion. It 
would not take above half a column of tho E. M., 
to practically explain it all, but I would advise 
„GG. T. B.“ to purchase one of the small works on 
“ Organ Voicing and Tuning, and study for him- 
self. If you find any difficult point, write, and I 
will explain.—U RANIUM. 

[49483]. — Massachusetts Washing. — The 
Massachusetts style of washing has for three years 
been making headway in England. The trade 
secret,” so-called, can be easil known by asking 


Messrs. Stobbs, 150, Holborn, London, for a circu- 
lar concerning the steam washer” sold by them. 
The factory, I believe, is at Newcastle-on-Iyne, 


owned by a Mr. Mitchell.—Suns. 


[49487.)—Ostend Rabbits.—The followin 
appeared in the Field some little time ago, whi 
may be of use to “Horner” :—‘‘ Like many other 
things that have ially identifying names given 
to them, ‘Ostend’ rabbits are so called because 
they have hardly anything to do with Ostend. 
They are merely shipped m that port to this 
country. The rabbits themselves come from places 
along distance from Ostend, many of them from 
the middle and lower provinces of France. They 
are not, as has been popularly supposed, bred in 
large numbers on farms or warrens specially de- 
signed forthem. The idea that they are seems to 
have gained a hold on many enterprising and specu- 
lative minds, who, deploring the large sums we are in 
the habit of paying annually for imported rabbits, 
have at various times projocien schemes for breed- 
ing and fattening rabbits on a large scale iu this 
oountry. None of these ventures have, so far as 
we remember, been fraught with any success; and, 
indeed, in the face of the illimitable supplies at a 
merely nominal rate—which, it appears from the 
information furnished. us, are always forthcoming 
—there is hardly any likelihood of the schemes 
being remunerative. The rabbits themselves 
are of the ordi domestic description with which 
all of us are familiar, and are bred in verious num- 
bers by the farmers and labourers in the agricul- 
tural districts of Belgium and France. They can 
hardly be said to form an item in the various occu- 
pations which are engaged in by farmers for profit, 
since, although they are bred with the ultimate 
intention of selling them, they are nowhere culti- 
vated in such numbers, or with that careful atten- 
tion which characterises other pursuite forming a 
staple industry. It is even a common thing for 
them to be bred in twos and threes by young 
children. From these various sources they are 
eollected periodically, by what we should call 

igglers, who go round from place to place in 
vehicles, and buy such as are ther in a condition 
for killing. The smaliness of transactions at this 
time may be estimated from the fact that the 
vehicles brought by the higglers are no bigger than 
what were known as children's go-carts, drawn 
by dogs. The collections thus made, of various 
sizes, are disposed of to dealers, who thus secure, in 
the aggregate, considerable numbers. About Wed- 
nesday in each week the rabbits are killed, by an 
incision being made in the throat, after which they 
are hung up, disembowelled and skinned. They 
are then packed in baxes, and the greater portion 
of them consigned to commission agents in Ostend. 
though some are sent to other ports, as, for 
naano ANWEN by whom they are co to 
dealers in London, who distribute them to the 
retailers.—J. M. J. Dacoms. 


[49488.]— Blast and Exhaust in a Flour- 
Mill.—I do not think you can get a useful reply to 
this. It wants well looking into to find the cause. 
Is this right: stive-room l high, 8ft. by 6in. ? 
If so, I think it too small. Cannot you try some 
scheme with it yourself? A piece of leather tacked 
on so as to y close the meal-spouts—i.e., out- 
let. Can you reduce the blast, and give more 
stive-room for exhaust ?—Ton. 

1 — Blast and Exhaust in a Flour 

.—The baffle partitions, from top to bottom, 
and the canvas space, probably obstruct the 5 
sage of the air, and thus cause the discharge from 
the meal-spouts. Celt' should increase the size 
of his monkey-trunk, say, to 18in. by llin.; he 
should make the stive-room as large as he possibly 
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can; he should then make the discharge outlet 
from the stive-room to the exterior of the building 
at least 4ft. square, thus affording an outlet from 
the stive-room at least ten times as large in area as 
the inlet to the stive-room. The object of this is 
to enable the air to leave the stive-room at a much 
slower rate than it enters, thus giving time for the 
flour-dust to be deposited on the floor. The 
smaller canvas space may be dispensed with, if the 
outlet is made very large in area. If, however, 
‘* Celt’? desires to keep the canvas for the purpose 
of catching the flour-dust, then the area of the 
canvas surface should not be less than 1,000 square 
feet for every square foot in area of the inlet to the 
stive-room. This seems a lurge proportion, but it 
is the result of good practice; and with such a pro- 
portion of canvus- surface it would only be necessary 
to sweep it down every 4 or 5 hours to keep the 
meshes clear. Celt” will probably find it best to 
arrange the canvas inside the stive-room.— LAURA. 


[49489.]—Lead Pencils.—Many thanks to W. 
J.“ for his reply: it is just what I want. The ex- 
pense of making the machine is of no consequence, 

rovided it will turn out quick and clean work. 
ould you mind sending a further description of 
how poe fix the cutters eccentrically upon the 
spindles? A slight sketch (sectional) would be 
better still, if you could oblige, and the Editor kindly 
allow room, as the machine will be of some con- 
siderable value to me. What diameter would you 
advise for the grooved steel roller to form cutters ? 
There isa great difference in the rate of output 
between your answer and J. Poulson’s—a difference 
of about 60 and 30,000. I fancy pencils made after 
Mr. Poulson’s fashion would cost too much in 
labour.—U RANIUM. 


{49489.]—Lead Pencils.—The idea of rounding 
5 with a half-round plane is rich (p. 555). 

he pencils are made up in wood of square, or 
nearly square, section, the groove being cut with a 
circular-saw. The two portions being glued 
together and allowed to dry, are then run through 
a rounding machine, the actual cutter being a sort 
of thimble, with a knife or knives on its inner sur- 
face. The pencils are then cut into suitable lengths. 
In America, they make them by planing up pieces 
of wood of the proper length, and cutting six or 
more grooves at equal distances apart, but only 
half the thickness of the plumbago. Two of these 
pieces are glued together when the composition is 
inserted, and are put into a press, whence, when 
dry, they go to a machine, which cuts the six or 
more beads and turns them out as pencils, ready to 
be varnished if they require it. The cutters in 
these machines run at a high velocity, and leave 
the wood with such a surface that glass-papering 
would roughen it. Nux. Dor. 


{49490.]—Speed of Shafting.—Put down the 
number of revolutions of the driving-shaft, and 
above it place the required number of revolutions 
of the object to be driven, in a fractional form; 
then get the diameters in the same manner as the 
rule for screw-cutting. The numerators will 
represent the driving-pulleys, and the denominators 
the driven pulleys. „ multiply the number of 
revolutions required into the diameter of the driven 
pulley, and divide the product by the number of 
revolutions of the driving-shaft, and their quotient 
will be the required diameter for the driving- 
pulley. Therefore the diameter of the pulleys you 
require will be—drivers, 35 — 28; driven, 9 — 14. 
Second number of rev. of article driven = 700; 
first number of rev. of driving-shaft = 90. Would 
advise you to procure omas Greenwood’s 
„Turners“ and Fitters’ Handbook,“ which will 
give you all particulars of speeding.—_F. W. K. 

[49494.]—Chemical—I think that Meddler ” 
can best mend his mixture b 
all the colour or the iodine p when the 
liquor may be boiled down, and the iodide crystal- 
Hsed out. If enough iodine is present, the liquor 
will not contain anything else 
sodium. This is much better than the plan given 
by “ E. J. T.” It must be remembered that iodide of 
sodium has a peculiar tendency to lose iodine on 
evaporation. Iodine should therefore be added 


from time to time, and the evaporation carried on | 


as quickly as possible.—Lvux. 
[49496.]—Tramways.—‘ irs would 
see all he wishes if he could visit the celebrated 


ans of Penmaenmawr, as hundreds of tons of | 
8 


ne are weekly brought from an altitude of some 
1,600ft. down to the railway sidin 
jetty on the sen-coast. He would be able to get 
every information as to the brake power used 
here for stopping or slowing the trucks, which run 
on tramways laid up the mountain side, quite as 
steep as 1 in 10. The Editor has my address, and 
though I have no connection with the quarries, I 
should be pleased to give any help to Hamp- 
shire ’’ possible.—PENMAENMAWR. 

49496.]—Tramway.—In the neighbourhood in 
which I live there are a great many tramways. 
Some will have an inclination of 45 degrees or more, 
and from 100 yards to three-quarters of a mile 
long. None of them are worked with an endless 


diameter of the focal image to be (50 x 2 x 


passing H,S until 


ut the iodide of |. 


„and also the 


rope (none of the stone tramways; coal trams are). 
The full waggon is hooked to the rope at the top 
of the hill, and the empty at the bottom. In the 
middle of the tramway is what we call a turn-out, 
so that a single line of rails will do one half the way, 


and a line and a half the other half, thus 


At the top of the hill isa very large coved wheel, 
round which the rope runs -cire 


r steel-wire 
rope, l4in, diameter—and a brake fixed round the 
wheel at the upper or lower side. And the brake 
has sufficient power to control over 10 tons down 
an incline something near 45 degrees. The tram- 
waggons when empty will weigh lton cwt., and 
the load they carry is three to four tons, and some- 
times two, and sometimes three waggons will go 
down ata time, and the same number coming up. 
Size of waggon, ft. Gin. by ift. 6in. by lft., that 
is, the box; the buffers will stand lft. 2in. past 
each end; and the gauge of the tramway, sft. 
There is one quarry where the railway trucks are 
run up to the quarry, but there is a double line 
all the way up the hill. The weight of trucks, five 
or six tons, are londed with the weight they are 
allowed to carry. They cross a highway at nearly 
90 degrees, and the strips, rails (we call them strips 
in short) are let into grooves, and so is the rope, 
that is, there are curbs or crossings put parallel to 
the rails, and a little above them, so that when 
carts or other vehicles cross they do not skid. The 
above is in Lancashire, 22 miles from Manchester 
and 12 B.E. of Blackburn. Other information if 
needed, It needs no great engineering skill to 
make these tramways. Navvies at 3s. 6d. a day are 
the only engineers employed. HARRY BHIII. 


[49497.]—Size of Focal Image.—The ex- 
planations given by F. R. A. S., in answer to the 
queries of J. C. L.“ (pages 282 and 533), are, of 
course, perfectly correct, and can be easily under- 
stood by a mathematician ; but as“ J. C. L.” may 
like a simpler method, which is approximately true, 
I send him the e any text-book on 
geometrical optics, he will find that a point on the 
object, the centre of the lens, and the corresponding 
point on the image, are in a straight line; hence he 
will see that the di 
sun is the chord of a circle, whose radius equals 
the focal ae subtended by an angle equal to 
that which the sun subtends at the lens. This is 
all perfectly accurate; but when this angle is 
saal, as is the case when the object is a heavenly 
body, no great error will be made if we assume 
that the chord is equal to the arc. Remembering 
that the circumference of a circle = diameter 
x 3°14159 nearly. and that there are 360 x 60 
minutes in a circle, the diameter of the focal image 
of a planet one minute of arc in diameter 
= (focal length x 2 x 3°14159) / (360 x 60). In the 
case of the sun, ing his diameter as 32’; if the 
focal length of the telescope is 60in., we yi 5 
x 32) / (360 x 60) = 4651 2in. This result coincides 
with that given by F. R. A. 8.“ to five decimal 
places. —M. A. 


[49499.]—Lathe.— This is something like makin 
a coat to match a button. What are the head an 
tail stocks like? If of iron, and back- with a 
through mandrel, they might be fitted to a new 
double V-bed ; but I am of opinion it would cost 
quite as much, and, after all, not be so satisfactory 
as a new lathe.—MECHANICUS. 


49504. — Switches. —I don't know whether 
„ Dielectric ? wants to know the construction of 
switches for Sawyer Mann, Swan, 
alone, or whether one used for the Lane-Fox lam 
will be of any use; if so, I will describe it. 
Fig. 1, A is a wooden switch-box, about II in. in 
diameter ; Bis an ebonite handle, C is a strip of 
brass attached rigidly to B, and when in position 
as in Fig. 1, making contact with two brass nuts 
b b, to which the wires are joined. c are stops to 


+ 


prevent CC going beyond the nuts 5 ö. Suppose 
the lamp is in direction of large arrow, then when 
the ewitch is ‘‘on’’ the current flows from the 
„lead“ through the wires and switch, and back to 


the return,“ as shown b arrows. This 
switch is shown in Fig. 2 in side view; it looks 
very neat on a wall, if made of box or deal, and 
can be made for a few pence. I hope this will be 
some help to Dielectric.”""—E. M. P., Bristol. 


&c., lampa | beyo 


5 &c.— 


Comet. Period in Next Return. 
Years. 
Halley ...... 764 1812 
Mechain .... 13°78 ...... 1855, Sept. 
D' Arrest e e 6°39 2 0 „ „ „ „ 1883, June 
RS 74113. 1888, May 
Winnecke ., 5°05 = 1886, April 
Biela..... ses «602-1885, Oct. 
Brorsen .... 65°56 2.206. 1885, April 
Eucke ...... 3 . 1884, April 
(2) Comet. Perihelion. Aphelion. 

Mechain . 103. 1051 

Dei VIT sarsi 572 

Winnecke..... „ 5°30 


12 days 21 hours. (4) The outer satellite of Mars 

is called Deimos, tho inner Phobos. De Vico's 

comet, discovered in 1844, with an apparent period 

a 5} years, has never re-appeared.—SwitnHin Sr. 
LERE. 


(49514.|—_Comets, &c.—‘‘A Young Astro- 
nomer,” in his reply on p. 555, has fallen into 
error in connection with a Cassiopeim. As I pointed 
out in letter 20612, No. 916, that this star is vari- 
able at all has been. doubted. To assign a period 
toa decimal of a day is, therefore, impossible. No 
doubt the period mentioned by A Young Astro- 
nomer is that given by Argelander ; but, in the 
valuable essay written by him—and included in the 
third volume of Humboldt’s ‘‘ Cosmos — that t 
observer remarks— This star is very difficult to 
observe; the difference between maximum and 
minimum only amounts to a few gradations, and 
is, moreover, as variable as is the length of the 
period. The very different results assigned for it 
are attributable to theso circumstances. The 
results which I have given represent sufficiently 
well the observations from 1782 to 1849, and ap- 
pear to me the most probable.’’ I observe this 
star whenever I get an opportunity. The follow- 
ing list brings that given in letter 40612 down to 


eter of the focal image of the | date 


1882. Oct. 19 2:95. y Cass., 2-4 
20 3°05 
28 Less than 6,” therefore, 
N 3:1 or leas. 
Nov. 9 3:05 ‘* Very deep red- 
gold.“ 
25 3:0 
Dec. 8 “Brighter.” 
20 28 a Persei 2˙1. 
1883. Jan. 2 2°8 
Feb. 8 27 
14 2:75 Light ruddy gold.’” 
18 27 


In letter 21073 vote should be terote.—8. MAITLAND 


BAIRD GEMMILL, Glasgow, Feb. 19. 


(49518.] —Eggs and Chickens. — Providing 
the egg is impregnated, the germination com- 
mences in the yelk, which is transformed gradually 
with the white into the perfect chicken.—HENE 
JAMES. 


(49519.}—_Faulty Battery.—To Mr. Lax- 
CASTER OR W. S. W.”—As you obtain sparks by 
bringing the handles 0 your battery is not 
s 10 Shocks could be obtained by placing æ 
contact-breaker in the circuit ; oe if you van os 
battery for curative ses; no is requi 

ud that which l by rage i 
being moved about on the affected part, if tha 
complaint is ‘‘ neuralgia,” a shock is more likely to 
retard than to effect a cure. II your battery is for 
curative purposes, your cells are too large and too 
few in number, aud your solution too strong. Your 
current would burn the skin, and yet pene- 
oe N to go through the affected part.— 


[49529.]— Raising Water. — Why not rig a 
small windmill to work a force- pump to supply a 
cistern ? — SIGMA. 


49529.]— Raising Water.— If you withdraw 
the air from the rising pipe and force air down 
another pipe to a closed cistern at the spring, tho 
water rise to the house. This labour may be 
oe at oe oe: but it 97 save ane ve- 
work and loss of air-pressure if you go to the spring 
daily and turn on the supply.—C. S. 


(49530.]—Neuralgia.—To: “ W. 8. W."—A 
“binding screw’’ is simply a mechanical Come 
trivance for making a metallic contact in places 
where it is inconvenient to solder the pieces together, 
and can be bought at an electrical apparatas- 
makers’ for a few pence. The connection may be 
made by soldering a piece of copper wire to the 
last piece of copper or zinc, and inserting the other 
end in the binding screw along with the metallic 
cord, and then screwing them close together. ‘The 
metallic cord can be fixed to the brass handle by 
twisting it once or twice round the tubo and tying 
it, taking care that both are fairly clean. o 
piece of sponge is well wetted with water, and 
pushed into the open end of the tube.—W. 5. W. 


Fh. 23, 1883. 
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[49532.]— Clay Models. — Mix a little red - lead 
or powdered litharge and a little glycerine with - 
ou clay; the red-lead and the litharge will 

arden them, and the glycerine will prevent them 
from cracking. You do not say what colour your 
clay is, or what colour you want them.—J. PouL- 
BON. 


[49533.] — Organ Pneumatic Tubes. — It 
would be by far your best way to inquire of a pro- 
fessional builder, who makes use of pneumatic 
tubes, as to the sizes, &c., as a casual answer might 
lead you wrong. I do not know of any published 
work on the system. If you have only one row of 
keys, you are causing yourself a lot of unnecessary 
trouble.—URANIUN. 


[49534.]—Flow of Gas Through Pipes.—I 
am not aware of a simple rule which will give the 
uantity of gas delivered by any size main at dif- 
erent pressures. It would ap that the actual 
registered delivery for any pipe is subject to so 
many interferences in practice that no rule will 
apply; the state of the internal surface of the 
Pipe, levels, bends, speed of traverse in the main, 
angle of branch to main, &c., all interfere, toa 
greater or less extent. A table will be found of 
actual delivery of gas 5 pipes of definite 
sizes and lengths, as observed by Mr. Barlow, in 
the Journal o Gas- Lighting, and an abridgment of 
this will also be found in ‘‘ Hughes on Gasworks ” 
(Weale's e series), but both are too lon 
to quote. To show how incidental conditions will 
affect results, I have had a set of jets tested by in- 
dependent and accurate observers, and these, under 
apparently similar conditions, varied some 40 per 
cent. in the quantity of gas passed in the same 
time under the same pressure. It is, therefore, 
evident, that no rule can apply unless all incidental 
conditions are the same, which, so far as gas-pipes 


are concerned, cannot be possible in actual 


ractice. — THoMas FLETCHER, Museum-street, 

arrington. 

(49539.]—Barrel Organ.—Yes, J. C.” can 
use his 35 reeds, same as I did for a reed organ, 
which I made as follows:—F is the case with lid ; 


A, bellows which is blown by rod E, from handle- 


crank H ; upon H is fixed a worm to fit in the teeth 
you ce at their end of barrel, which end should be 
wood: make that end 2in. wide and 155 


7 

WN barrel, so that teeth cut in it 
higher to catch the worm; B, the barrel, you make 
in a lathe quite round, and 20in. long if for ten 
tunes, so that you can move it for the pins to 
levers down in each tune; at I end of barrel 
the axles must have notches ten in number cut for 
alteration of tunes; P are the ets same as in 
a harmonium with a piece of brass at the ends to 
touch the pins in barrel; G is reed chest, C is the 
trunk which conveys wind from A, the ate Oe R, 
the reservoir, which has two springs under it, O O.— 
PROGRESS, 


(49535.]—Engraving on Brass, like most other 
10 is properly learned only after a long and 
careful practice under a master’s supervision; but if 
“F, W.S.” isa good hand at lettering, he may 
goon be able to do plain work. For engraving 
door-plates, &c., the following articles are neces- 


sary. For drawing or sketching in 1 
squares ; a pair of e uare 
aud a steel point. For the cutting: —a hammer; 
several chisels; a square graver and an oil- stone. 
For waxing and polishing: a medium file; a flat 
kitchen iron; sealing-wax; basin of cold water; 
one pound of white and light pumice- stone; emer 
pa r No. 24; a cloth buff; sperm oil and powde 
-brick ; also several rags or dusters. Drawing 
on:—when the lines are marked off with the com- 
passes, draw them in with the parallels and a lead 
pencil. Rough out the name in pencil, then sketch 
in carefully, until every letter 1s properly spaced 
and proportioned. Now draw the lines firmly with 
the point and very carefully run over the lotter, 


with a and ink, using the T square for upright 
e block lelterin i ouly flat 
chisels are used, these graduate in breadth from s 
to jin. at the points. The shape of the tool is 
shown in Figs. 1 and 2. For hairlines in Roman or 


Old English lettering a square chisel is used, the 
shape is shown in Fig. 3. Chisels can be bought 
from dealers in engravers’ tools. A square graver 
is also required for finishing off: it can be bought 
for 2d. or 3d. When chiselling, hold the tool in the 
left hand at an angle that will just allow the fin- 
gers clearing the bench, and hammer s ly but 


? 
y, taking off a thın first, then deepen- 
ing afterwards. When the cheelling is finished, 
file off the burr; draw your lines afresh and run 
up the sides of the letters with the graver, nicely 


1 it all before waxi Smooth with the 


e and emery, blow out all the dust in the cavities, | J 


lace the hot iron on the plate for one or two 
. Break up the wax, place a bit here and 
there in the letters and melt them in with the lower 
edge of the square end of the iron. When all the 
letters are filled up, let the plate cool, then polish 
off the surplus wax and file marks with the pumice- 
stone, gdding a plentiful supply of cold water the 
while. Wipe the plate; dry, then emery-paper it ; 
wipe again and buff up with the oil and bath- 
brick. When the plate is well polished, a brilliant 
lustre can be given it by rubbing off the oil with a 
rag and some lamp-black. Soot makes an excel- 
lent substitute for the black. In waxing, great 
care should be taken not to let the wax boil, as it 
not only discolours the wax, but forms innumer- 
able air-bubbles, which turn into holes when 
polishing. Red wax requires particular care in 
this respect. — ENGRAVER. 
4954 1.]—Organette.— G. M.“ is informed 
right when he is told the orchestrionette is best, 
more powerful, and a superior instrument 
every way to the orguinette, or organette.“ 


then 
minu 


49546. —OCatgut.— Catgut in the lathe will 
stretch; but when it does so, is most ensily 
tightened by unhooking the ends and giving one or 
more extra twists to it; or, if much lengthened, it 
0 screwed out of the eye and cut shorter.— 


[49550.]—Photography.—1. Nitrate of silver, 
35gr.; water, loz. Dissolve the silver in one-half 
the quantity of water, mix a little iodide of 
potassium or other soluble iodide in a drachm or 
80 of water, drop into the silver solution, with con- 
stant 5 until a slight permanent milkiness is 
produced, d glacial acetic acid in the proportion 
of about ldr. to every 200z. of solution, pour in the 
remainder of the water, stir well up, filter, and the 
solution is ready for use. If there is any doubt as 
to the purity of the water used, and should time 
permit, it is a good plan to stand the solution in the 
sun for a day or two before filtration, 2. Proto- 
sulphate of iron, 15 to 20gr., a like number of 
minims of lacial acetic aci ; water, loz. As the 
nitrate bath becomes impregnated with spirit from 


press the collodion, this will require the addition of a 


little methylated spirit to make it flow smoothly, 
but do not add more than absolutely necessary. 3. 
Pyrogallie acid, 3gr. ; citric acid, 3gr. ; water, loz. 
Take q.s. of this to cover the plate, and add a 
few drops of a 20gr. solution of nitrate of silver. 
It is best applied immediately after washing off the 
iron developer, and before fixing. 4. Cyanide of 
tassium (about 30gr. to the ounce of water will 
o, I think, if it is fresh and good) of sufficient 
strength to clear the plate in the course of a minute 
or two, is best. Keep in a well-corked bottle.—W. 
ROBINSON, JUN. 


[49553.]—Battery Construction.—For such a 
type it is usual to employ carbon-rods, but plati- 
num would certainly be better, and give less trouble 
at the connections. As 40 or 50 cells are evidently 
for use as a direct current producer through the 
body, it will be unnecessary to put a platinum.on 
each side of the zinc. The resistance of the body 
is 80 t, and the current so small, that the 
internal resistance is of no uence. A stri 
of half inch width would answer,. and should be 
cut into ribbons at the lower end, to be spread out 
among the carbon, some piooes of which might well 
be firmly attached to it., I should not advise silver, 
as I think it would corrode. The cell should be 
well filled up with the manganese. Zinc chloride 
would not answer, as there would be an insoluble 
oxy-chloride of zinc formed which would ruin the 


whole concern very soon; sal-ammoniac should be 
used. The battery is not fit for working a coil; a 
separate Smee or bichromate ba should be 
used for this. Of course, a couple of cells might 
be used to work one of the little pocket coils, but 
this does not seem to be the intention. Impressing 
the imagination is of some consequence, and it is 
desirable to let the subject see something, to give 
him confidence and hope.—Siema. 


use of a 


against the inside of the tube, and, being reflected, 
interfere with the distinctness of the image. For 
celestial work the rays are 5 parallel, so 
i a cap over ha object g ass we d answer all 
purposes of a diaphragm. Its position in a 
telescope depends upon its aperture, a hish should 
always be a trifle less than the diameter of the cone 
at the same place. If, for example, it is midway 
between the object-glass and eyepiece, its aperture 
should be half that of the telescope, and so on in 
proportion.—ALDEBARAN. 

49555. — Glass Positive.—Methylated spirit, 
benzole, or spirit of t tine (one or other of the 
first two by preference will probably effect this, 
and without injury to the picture.—W. Rosrvson, 

UN. 


[49556.]—Perpetual Almanac.—I am not pre- 

ed with a rule by which the inverse problem can 

o solved, which point out the years in which 

Easter - day will fall on March 25, but I give all the 

ears between a.D. 1600 and A. D. 2000, in which 

is Occurs—A,.D. 1663, 1674, 1731, 1742, 1883, 1894, 
1951.—JamEs PEARSON, M.A. 


[49556.] — Perpetual Almanao.—I should 
advise Hoinos’’ to get Beckett’s ‘‘ Astronomy 
without Mathematics,” where he will find the 
whole subject most clearly treated. Independently 
of this, the book is a very valuable and interesting 
one, and will well repay its cost (4s.). The dog- 
grel quoted was discussed a few weeks since in two 
or three successive issues of the Guardian.—C. W. 
BOURNE. 


3 Screen.—Tako two pieces 
of flat glass, and rub very fine emery with water 
between them.—F.R.C.S. 


49559.] - Ramsden Eyepiece.— The special 
advantages of this eyepiece are a It has its focus 
beyond the field-glass, which makes it invaluable 
for use with micrometers and other instruments 
where wires are used. (2) It has loss spherical 
aberration and distortion than the Huyghenian eye- 
piece. (3) It gives a flat field and affords very 
agrecable views of the moon and planets. It is, 
however, not quite achromatic, and as your telescope 
is also non- matic I very much doubt whether 
you would obtain any advantage by its use. At 
any rate, if your Huyghenian eyepiece will not show 
you Cassini’s division you will certainly fail to see 
it with a Ramsden.—A YOUNG ASTRONOMER. 


[49559.]—Ramsden Eyepiece.—A Ramsden 
eyepiece does not possess special advantages for 
general observation ; though it seems to subdue the 
glare of such objects as Jupiter and Mars, and allows 

eir markings to come out. more distinctly than 
with the Huyghenian eyepiece. Saturn is a much 
easier object, and its definition seems about equal 
in both opar A single-lens object-glass of 
14ft. Gin. focus will not bear an aperture of more 
than 2}in., whilst its highest possible power could 
not exceed 90. Cassini’s division of Saturn’s ring 
was first discovered with a non-achromatic tele- 
scope of 38ft. focus, and was picked up ten years 
later by Cassini, with a similar telescope of 20ft. 
focus under its highest power of 90, so that if Mr. 
Joy’s telescope will really bear that power, it is 
quite possible he may have glim it. These 
telescopes are, however, so cumbersome that I 
should strongly advise him to lay out 7s. or 88. ona 
2in. achromatic object-glass, when he could employ 
even a higher power with considerably greater 
comfort, and get better defihition, and a larger 
field into the bargain.—ALDEBARAN. 


[49560.] — Collodion. — Collodion may be 
thickened by simply leaving the stopper out of the 
mae 3 some of the ether to evaporate.— 

R. C. S. ö 


149560.]—Collod ion. Silver lacquer will answer 
your purpose, to be applied to the article; but the 
substance must be warm, and the lacquer laid on 
with a fine camel's- hair brush; otherwise, the work 
will ap dull. The lacquer can be obtained at 


P | any dealer’s or manufacturer’s, or if Mechunic’? 


finds a difficulty in obtaining the lacquer, if he 
advertises his address, I will inform him where he 
can obtain it.—J. POLSOx. 
(49561.]—Weaving.—Cartons de tissage are 
weaving cards, used when perfurated with a pat- 
tern inthe Jacquard machine. I never heard of 
‘‘carding-combs’’ for weaving or anything else. 
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The“ reed was in some places called a comb.“ 

Perhaps that is what the querist means. If so, a 

“ self-acting reed-setting machine for silk and 

other fine goods was exhibited in the late Bradford 

Exhibition by William Davenport, Crampton-street, 

Horton-lane, Bradford. I can say nothing as to the 
rformance of this machine out of the ibition. 
UNST MACHT GUNST. 


[49561.]|—Weaving.—The literal meaning for 
thìs is, I believe, cards for drawing—that is, the 
drawing up and i ag toe necessary cards for 
weaving the pattern, and these cards vary for each 
different pattern. There are several machines 
constructed to cut or punch these cards. This is a 
trade of itself, I believe, in England now, though 
formerly the different branches of the art were done 
under one roof by one or other member of the 
family. My address is advertised, for further 
particulars.— R. W. S. 


49562. Emery Bands. — Try a cement made 
of gum damar and turpentine ; the proportions are 
half a pint of turps to halfa 9 the gum, 
put them into a bottle, and p the bottle in 
warm water—not hot—nntil the gum is dissolved, 
and then use. I think this will answer your pur- 

pose; but, if it does not, it will not be expensive to 
give it a trial.—J. Pouvrsox. 


[49563.] — The Dickens.—The expression is 
doubtless a modified or softeved oath, and is ex- 
plained in Bailey’s B onan, 1757, as being a 
contraction of ‘‘ devilkins, or little devils,” which 
is likely enough to be correct.— ACHESPE. 


149563.]J— The Dickens.—This is said to be a 
corruption of the Elizabethan oath, ‘‘ Ods Boddi- 
kins,” which was originally God’s Body. Com- 
pare ‘‘ Zounds ” (God's wounds) and several other 
of these choice expressions.—CALCULUS. 


[49563.]—The Dickens.— Synonymous with the 
0 the sheen a you ea one rel 
5 in che Merry Wives o indsor.’’— 
H P.G. 


er E r for Forge.—If “J. H. G.” will 
look at the last of the ENGLISH MECHANIC, 
Dec. 29th, 1882, No. 927, Vol. XXXVI., he will 
see a sketch of what he requires; but he must be 
careful and not infringe the patent.—J. PouLson. 


(49567.]—_Mechanics.—It is a mistake to sup- 
oe there is any force at right angles to rod at A. 
80, there could be no equilibrium. Three forces 
act. Ist. Along AE. 2nd. Along DE at right 
anglestoAD. 3rd. Weight of rod at its middle 


point. These three forces must meet a point; 

therefore, C is vertically uuder E. We have AOG 
DOGS a. Since ADE is a right angle, 

A E is a diameter, and.. = 2a. 

Now L AEC = AOG 


L CAE = 90 8 


“ACE = 180-904 %+8_ 8 


t — 
2 


AC ein. AEC _ sin. g 


But A C = Ain. AEC. 
ut E Sin. ACE gin. (w + 54) 


E sin. /3 
cos. 4 (ee — /3) 

*. AC = A E sin B sec. 1 (a — 8 

2a sin. G sec. $ (a — [3 

„. Rod = 4a sin. B sec. $ (a — B 
—JouN F. WXINSON. 

149568.]—Litho.-Varnish.— Thin litho. varnish 
is made generally from gum-kowrie, t ntine, 
linseed-oil, calcined co 9 red - lead, and some - 
times a little sugar of ead is added.—J. Pour 
BON. 


[49568.]—Litho.-Varnish.—This is made by 
burning linseed oil—that is, the oil is boiled until it 
flames, and it is allowed to burn. A thick slice of 
bread is put in, which quickly becomes brown and 
supports the flame, the object being to burn all the 
‘‘ grease °’ out. Thin varnish, then, would be an 
oil which had been burned only to a certain extent ; 
medium has been burned longer, and strong longer 
still, until the oil becomes thick and ropy.—A 
PRACTICAL PRINTER. 


149570.]— Physical Change.—W. H. Maguire 
surely does not see that there can be no periodic 
change in the constitution of our bodies, inasmuch 
as change—consumption and renewal of tissue— 


a permanent kind takes place, the power of renewal 
is destroyed.—S. M. B. G. 


49570.]—Physical Change in Seven Years. 
—A boulder in a stream does not illustrate the 
fact, but an eddy in a stream does, as the eddy 
continues the same for countless years; but the 
particles of water are changing every instant. The 
tattoo marks are not removed by the minute mouths 
of the capillary vessels; being a foreign substance, 
they will have nothing to do with. We know that 
the nails are renewed, but if a nail is injured so as 
permanently to disfigure it, yet such disfigurement 
is permanent, just as the tattoo mark is.— SALT- 


BURN. 

[49570.]—Physical Changes in the Human 
Body.— There seems nothing difficult to understand 
in the case queried. The tattco marks consist of 
particles of a durable pigment. The particles of 
which the human body is composed are not durable, 
but are constantly becoming decayed, dissolved, 
and expelled. Since, however, our bodies, so long 
as life exists, possess the faculty of reproducin 
their substance from the products of the fo 
digested and passed into the blood, these particles 
are also perpetually being replaced, and little 
change is visible, while the pigment, not liable to 
decay, remains just as it was. Su ing we formed 
letters with gold-leaf on a perishable substance, 
the substance would undoubtedly perish, and the 
gold letters would undoubtedly remain, if undis- 
turbed. The latter part of the query is one to 
which it would be absurd to attempt to givea defi- 
nite answer, while, as a question of faith, it seems 
little suited for discussion in your columns.— 
ACHESPE. l 

[419571.j—Electrical Resistance.—It does not 
necessarily follow, I think, that the conductivity of 
a metal increases with its softness ; the conductivit 
of copper being taken as 96, that of lead—a mu 
softer metal—is only 8.—T. G. B. 


(49571.]—Electrical Resistance.—It is true 
that the softer the metal the better its couductivity ; 
but that heat softens a wire cannot be correct, since 
heating a wire increases its resistance. If I may 
suggest, you will find Prof. S. P. Thompson’s 
Lessons in Elementary Electricity °’ a most 
handy aud useful book to have by you when deal- 
ing with electricity at any time.—E. M. P., 
Bristol. 

[19571.]-—Electrical Resistance.—You will 
just have to accept the fact. It is not of the 
smallest use for anyone to get up an argument with 
Nature, and try to persuade her she isin the wrong. 
Nor is it at all necessary for anyone abariki, 
beginners—to understand: the why and wherefore 
of every fact; we have to be content at a very 
early stage of inquiry into causes with the final 
answer—it is so. There is no connection between 
the facts mentioned, except that if wire is heated 
enough to soften it, its resistance will be perma- 
nently lowered, because its molecular structure will 
be altered.—Siama. 


{49573.]—The Gums.—An excellent remedy for 
various forms of sore gums is to rinse the mouth 
with tepid water to which a little tincture of myr h 
has been added. If the part bo very sore, the 
tincture may be rubbed on tho place with the 
finger, but care must be taken that none be 
swallowed.— HOUSEKEEPER. 


[49575.]—Sidereal Clock.—Shorten meantime 
pendulum so as to gain 4 minutes in the 24 hours, 
aud it will give sidereal time within a fraction. 
Sidereal time, however, is counted as 24 hours, in- 
ear 12 hours day and 12 hours night.— 


19575.]—Sidereal Clock.—To “J.J. H.”—He 
will find it better not to chauge his pendulum or 
weight, but to slip on a wheel of 24-teeth in place 
of the short hand, and let this r with one of 
48-teeth, turning on a stud screwed iuto the clock- 
face. On the broad rim of this latter wheel the 
hours are engraved from I. to XXIV. A fixed 
pointer serves to indicate them as the wheel re- 
volves. Of course, so long as one wheel has twice 
as many teeth as the other, the actual number is 
immaterial, and the sizes of them should be so re- 
gulated as to bring the 24-hour wheel at the most 
convenient of the face of the clock. The rate 
of the clock can be easily changed by slightly 
. the effective length of the pendulum in 
the usual way. The hour-wheel thus revolves 
ue oe minute hand, which is not altered.— 


[49580.]—Tool-Grinding.—If “H. R.” will 
advertise his address, I will give him all the 
assistance I can.—T. K. W. 


[49585.J—Verge Watch.—Evidently the cause 
for faults mentioned is in the escapement. The fol- 
lowing are among the most probable :—To much 
endshake to verge, verge pivot holes worn oval, 
hole in dovetail worn oval, escape-wheel rubbing 
against pendulum spring collet, or pendulum spring 
rubbing against plate or balance. In any of the 
above cases the remedy suggests itself; a large 
amount of information about the verge escapement 


must be constantly going on. When any injury of | is contained in the last two vols.—C. M. R. 


49586.|—Renovating Old Silver Jewellery. 
ash well in hot water and soda; then boil for 

a few minutes in a strong solution uf cyanide of 

potassium. Wash again in warm water with 

soap, and dry in boxwood sawdust. Be careful 

we the cyanide; it is a strong poison.—HENRY 
AMES. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if til! 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit af their sellow contributors, 


Since our last “H, C. L.“ has replied to 49013; J. 
Cooper, 49073. 


Observing Beat and Lamp, p. 346. 

. Mangle Rollers, 346. 

. Jigger Saw, 316. ; 
North London Engines, 346. 
Buttons, 847. 

. Renewing Lathe Collar, 347. 
Harmonic Analysis, 347. 

Stewarton Beehive, 347. 


Sulphate of Magnesium and Glycerine, p. 439. 
. Alexandra Steamer, 439. 
. Machine for baring 1 aper ane nee 439. 
. New Brighton s Engines, $39. 
. The Planet Mercury, 440. 


49154. „440. 

49156. S. E. R. Engines, 440. 
49165. Engine, 440. 

49166. Zither, 440. 


. Cards for Automatic Musical Instruments, 440. 
Show-Cases, 440. 

. Examination, 440. 

. Japanese Violin, 440. 

. Comet Wells, 410. 


QUERIES. 


49587.]—Lantern Projection.—Some time agu, 
I saw, at the Polytechnic Exhibition, London, representa- 
tions of opaque objects (such as the works of a watch) thrown 
ona screen, from a magic-lantern, by a new arrangement, 
which enubled glass painted pictures to be 
with. Cun it be adapted to an ordinary lantern IGI. 


[49588.] -Eleotro-Chemical Telegraph.—Could 
you oblige me by pan directions for compounding a 
tluid most suitable for moistening the paper for the above, 
and may I ask if there be any dry method besides 
carbonised puper, which is such a dirty process! I bave 
inquired and searched in vain in all directions—this must 
be my apology. I fancy there may be sumething prefer- 
able to ferrocyanide of potassium.— E. R. Col. xv. 


149589. Painting Room. A large room used for 
kitchen purposes has, by a former tenant, been allowed 
to get very tilthy-looking about the walls and oeiling; 
I have determined to paint the walls (colour-wash is 
now on). Will some kind reader kindly say how I should 
prepare the walls for the paint ? Shall I have to wash off 
the dirty colour-wash, &c. ? If required tobe distempered, 
or size, say what with, and the proper paint for first 
coat? The ceiling is now very yellow and blistered, how 
can I get it to a good white? Any information will be a 
favour through * ours.’’—Cymra. 


(49590.)— Whitening Dial.—How can I whiten or 
plate a clock dial, 9in. diameter by I in wide, so as to be 
5 dead white, like those seen in old cabinet clocks ! 

BASS. 


[49591.]— Polishing Brass Goods.—Can anyone 
say how brass goods, such as dishes, fenders, shovels, &c., 
are burnished, or name n good modern work where the 
process is described! Any information on the above will 
greatly oblige.— Buss. 


49592.]— To Mr. A. H. Allen. Which is cheapest 
method of making the sulphocyanides? How can I 
separate sulphide of potassium and chloride of potassium 
frum sulphocyanides, and detect the same in presence of 
each other i—K. C. N. 8. 


49593. —Paintiag Bicycle.—I want to paint the 
bright spokes of a bicycle black. Is any preparation of 
the steel necessary, and what colour should be used! 
anid information would be thankfully received by— 

YCLIST, 


49594.) Firebox of Traction Engine.—I 
have a traction e e, and the firebox has two cracks, 
from stay to stuy. I studded them with ì studs two years 
since, and now it wants doing again. Had I better puta 

iece in; and if so, the best way to do it !—Esxoixr 

BIVER, 


(49595.]—Patching Boiler.—Will some of our able 
correspondents be kind enough to inform me the best way 
to patch the internal tube of a Cornish boiler ? The tube 1s 
about 2ft. diameter; we never have more than 15lb. to 
the inch ; there is a hole about lġin. where the plug has 
been, but it has been plated, and the plate has burnt 
through !—Youse WHEELWRIGHT. 


149596.]— Boiler Query.—I am going to make a 
vertical boiler for an engine zin. bore, 3jin. stroke. Which 
of che fullowing would unswer best? One with a cast- 
iron case or shell, jin. thick iron tube for chimney, brazed 
to a copper firebox 1-16 thick with three crues tubes; the 
mside tube bolted to case at bottom of firebox and 
fastened at tup with a nut to screw on to the chimney ! I 
send a drawing of the above, and like it best because you 
can get at the inside any time. Would one 2ft. high and 
15in. diameter be large enough, and what pressure 
would the above stand! I have been advised to get a 
wrought-iron shell and rivet firebox and chimney to it. 
Which do you think will be best and most suita fce 
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the above engine, and also stand the most pressure ?— | cular part, and the best way to set about making one ? I | if possible, suitable for chromo-litho. printing.—F. N. 
D. B. SippalLI. would prefer it to shoot shot rather than bullets alone; Brzargy. 


: but both would be better if not too formidable a job for 

49397.|~Sick Child.—To Dr. ArLıxsox.—In letter 49826.) — Centrifugal Pump. — Would some 
| wi 195 page 523, the doctor says, I also wish I had an amateur.—BLuNDERBUSs. fellow-reader of ** ours’’ tell me what speed a centrifugal 
the dieting of chidren. I would make our children a 49612.]—Loodon Preliminary Scientific.— pump wich a fan 12in. diam. would have to run at to raise 
very lively, joll and sprightly set.” Now I should very tare the best books for cramming for the Prelimin- | 1,20u gallons of water per minute! It is required to put 
much like his 11 5 for my oldest child, a girl 10 years | ary Scientific (M. B.) London University next July : | 30ft. of vertical suction pipe and 50ft. of vertical delivery 
| old on 13th of next month, March. She is very thin and | botany, physica, chemisty, zoology ? Being grounded in pipe. I have a doubt if it would draw it 30ft. Would it 
white, and a poor cater; we let her have anything she can | the bookwork, would a month's practical work, with | be better if I were to lower the pump 10ft. ? Information 
eat; some mornings she will not eat anything at break- | assistance, before exam, be likely to get one through ‘— | on this, together with a rule for getting at same, woull 

fast, and she is dull and moping about, and moans and | A Wonker. greatly oblige -A Youxosren. 


j sweatsin ber sleep. Our doctor has ordered cod-liver-oil | (49813 1 Boiler.—I have a wrought-iron boiler 2ft. | _[49627.] — Moonlight Effects with the 
j for a 155 b 18 get „ A by lft. In the lower half are five tubes 1 in. diam., to | Lantern.— Could any of our photographic friends 
thou bo fet bang th oni 1 should like the Doctor's ad- 2 mit jets. Will some reader kindly suggest a form | inform me how I could produce moonlight etfecta for the 
the above i Ty A ROUE 9 s 8 of jet that will raise and maintain steam ! Ordinary jets, | lantern ? I take wet plate transparencies. I get brighter 
vice.—H. P. with or without burners, will notdo. The tubes are open pictures thus than by dry-plate contact printing. Could 
[495%8.]—L. & S: engines. To 1 W. P. es from end to end.—S Locum Pobanx. Econ by su fusing another 1 or must a fresh 
Can you give me a lew particu ars, ine u ing numbers, 149614 ]—Dynamo-Machine.—Supposing one tb be parency en, an WwW i— DARIUM. 
Ee W of ene ee Cannes oe driven by a water-wheel, charging accumulators for light! [49628.)—Coloured Enamels on Brass.—I want 
} tn C8, J ir à DL fai med ‘le Tae on, Also, at night, can it be left to itself during the day, or must | to enamel a piece of brass blue and green. Can an 
au uld 50 185 kind nour to 819 392 same particulars of | there be an attendant within reach ?—ANTARRA. reader tell me the composition of the two cnamels, an 
i the engines mentioned in your answer to query 49438, [49615.)—Glastonbury Thorn.—A recent query What flux to use !—H, Revenr. ; 
p. 454 I Mxron. e ioe o 8 55 of the quality ; [49629] Carbon in elas of Copper, hi terite 
l ascri the nbury thom o ooming in mid- | to Sigina's reply in last issue of the E. M.,“ in 
[959] Refractor. —I have a refractor of 40in. Pinter. The tradition concerning this thorn-tree ia that, | which he says “ platinised is the best,” will he kindi 
ocus g Un AE be i p thi and | hew Joseph of Arimathea, travelling through the land to state in what respects it is superior to pure platinum, an 
power o hat 1 0 ay „ advantage, reach the Gorpel. reached Glastonbury, where, fixing | where platinised silver is as the negative element, 
if 30, to what extent .—S. E. is pilgrim staff into the ground, it forthwith took root] with a mixture of peroxide of manganese and carbon, 
[4%00.] — Clear Varnish for Fretwork. — and blossomed. Annually, say our Somersetshire | and a solution of sal-ammuoniac ! How long before the 
Would any of your correspundents give me a recipe for P unwonted budding at Christmas time may | platinising would be re juired to be renewed, the buttery 
clear varnish for fretwurk 1—J. P. Winer at eather th rare 3 laces W n a medical coil, say 30 minutes at a tine daily! 
49601. —Polarising Eyepiece. — May I ask Josch 11 OL THE SPUNTI een ns 
<< i : ; so ph. In former times the branches and leaves of the ae = 
...... .. te expres tho ,. ao theg alaye 
the black e eee y one, OF | merchants of Bristol. King James and Queen Anne, and | Pikos place if vut into e aa Seal e 
POMC eee ee many of the nobility, even as late as the early Hanoverian . P er p ’ s 
9602.]—Lathe-Bed, &c.—To O. J. L.”— | Monarchs, are said to have paid large sums for cuttings chemical action 1—PeTRo. 
I have been mther anxious to see the description of the | from the holy thorn. The English Benedictine Monastery | (49631. —Thin White Hard Varnish.— 
lathe with the slide- rest arranged on V’s on the frunt side, | at Downside, in the same county, and not above twelve | How should white hard varnish, which I wish to use for 
but hitherto it has not appeared. Can you favour us | or thirteen miles from Glastonbury, possesses a fine speci- | a Ashing-rod, be thinned when too thick! I ask because 
with a sketch of the arrangement !—O. V. na of the horo, Many visili? 7 . ou the | I Te 9 o one 115 a, Tong Acre 1 use 1 
3 1.— y ~ j. | long winter of 1881, according to a letter in last Friday’s | and at another me spirit. ey can’t both be 
bie ole Gor Rea le: P ae RE o Tablet, recollect the sight of this tree in full blossom, | right. I imagined all these varnishes were made with 
lathe. eo chat they shall: work toncther 5 the least when all around was covered with snow. Can anyone | turpentine—of which they smell.—F.R.C.3. 
7 y d Be PO | tell us anything about this remarkable thorn !—Trypno. it j A 
(49632.)}—‘* Drop” Measurement.—How is a 


sible friction and noise — O. V. d Col for P ac 
2 k 49616. Ne olour for Preserves an on- | dro sured scientifically, and what diff is the 
9604.1— 2 t t ) p meas scicn y, and wha erence 1s there 
„ 4 ee TO N fectionery.—What is the best harmless red colour for | between a drop, as commonly understood. and the minim 
: jams and confections? Can the red juice of the beet be| of the pharmacists! The London, Edinburgh, and 


"e ar m — 


that they require heating before using. But how is the . ; =e rake f : 
i gold leaf prepared ! Is it with glair as for leather? It usod for this purpose !—J, T. T. pabun TE give! . ae Grea dyahe 
sticks about the velvet.— ONEGA. [49617.] — Flavours, Artificial, for Con- | French Codex 1 goutte or p, 1 (fluid) grain; but 


= j ata fectionery.—Cnn any correspondent give instructions | Would ask—A fluid grain of what! And under wha‘ con- 
+ pdacastes will tell me what sow of lamp itis He mentions | ROW to prepare the following flavours without fruit ! | ditions this, the lowest fluid measure, is obtained : I 
in reply 4899; how many of Daniell cells would it as uire | Gooseberry, apple, black currant, pear, strawberry, or have read somewhere that the natural drops of any one 

to hett one of vo-candle power, the best size for bells give name of uny book treating on the subject, price and V HNNVoV ‘ ther 8 ai * 5 je 0 . 

i I the la ith * | publisher's name also wished.—J. T. T. that is so, are not the terms © big,” huge. “ tiny,” as 
ws ( g they would work the lamp without re- : applied to drops, mere metaphorical expressions! If any 
charging IE. J. R. 5 [19616 dienten, in the 8 Dr. | reader of “ ours” can furnish tho information sought 

uun J wi : “UMUT Pas yat anything serious may resu rom | above, he will iv E A. 

Ben atia e 5 5 ' the following. I bave the last five months had a constant : FF ; 
sounds produced by striking it at one end distinct] 400 singing or sound like as if the cscape of steam was [49633.]—Seent Fountains.—Would some kind 
e k y at some distance. I have always enjoyed god reader of this magazine say how these are made ! I think 

y : piel: health, aged 42. What isthe cause of it! I saw ìt in| they are cast in a mould. If eo, would some person say 


I 93807.—Legal- Contracts. Under section 109 of | this paper that it was the forerunner of something serious, | bow I could make a mould, as I have a drilling-machine 
the Companies Clauses Act, 1845, an officer pe security | I do not smoke, and only drink half a pint of ale a day and materials, most likely, for same. I mean those 
by a bond in which A. is named as his bondsman. A. is | (no spirits) .— PoE Sk. scent fountains which are sold at fairs and galas, which 


a director of the Co. Does A., by becoming a bondsman, j are composed of lead, and are squeezed to force the con- 
{iso become interested in a contract with the Co., and if | _ {49619.]—Tonite.—Can any reader tell me, what is the | tents out.—Seuree Eaves. 
0, would he, under sect. 86, cease to bea director — | Composition of the explosive called Tonite,” what is its 49634.1—Dial I lad to fw tins 
CHATHAM. aie — | power, as compared with other explosives? Why is it], l -]—Dialyte.—I was gla V 
i that it will not explode, without detonator, undeg any | from Herbert Ingall in your issue of the 9th inst., 
(49508.]— On Refractors in General. — The | circumstances, even when put in the fire, or mixed: with referring to his lin. “ dialyte telescope.” May I ven- 


article by Prof. H. L. Smith “ On Tel f t der °—T. W. B. ture to ask him to give such a desoription of the instru- 
C p 877 C ment as will enable an intelligent person to make one! 


Focal Length ” in the Ex Mercuanic of J 23, ‘ A Hehe 

183, is exnesdingly lalen Uog, ai the. i bine tecor (49620.]-—Orgaa.—To “ Uraxium.®”—I have a small} And also his opinion of its pertormance, and the work he 

(therein described) made by Mr. John Byrne, of New | 07842 in which stop diapason, principal, fifteenth (all | is able to do with it in comparison with other instru- 
"urk, must be a real beauty,” both for definition and G I 5 ments. — E. P., Liver pool. 

handiness, and its focal length of only Win. is certainly as- lace of D „ Whose soundboard h intended for a (49635.]—Yacht Keel.—I propose to add about a 


tonishing. If the extreme shortness of focal length be as : ton to the lead keel of ht, in the followi 

8 N N : . roader-scale stop, I should prefer a powerful stop goin e eet of my Acht. e rooming way. 
E regards clear dctiuition of star dixs and easy separa. e C- Darwen, P E9 TE | Xabat put a wooden mould around prosent keel, leaving 
4 reg < a R 1 
tion of “ doubles ” by very low powers, I should think | 49621. Warped Timber. —Win some one kindly of keel, Then pour in melted lead into space left, 2 or 
that our A 1 makers of refracting telescopes—viz. : Mr. | give me the rules that regulate the warp in timbers, and | 3 cwt. ata time. Present keel is about 16ft. long. and 4 
Dallmeyer and Mr. Wray, will hardly feel perfectly satis- | also mention the titles of several good books on the sub- | to gin. thick. I shall be obliged if any correspondent 
of, say, in, aperture and Suly dle: oeta wiih weder trons). Gotten Handa cctea !! Coles ei of kee} 
5 at ve . ’ ’ 49622.]—Cottoa Bands.—Can any correspondent | keel, or would it be necessary to pu inside of kee 
Hea ee tare ease 5 15 of ce apertures | te me of a cheap composition for rendering cotton | before pouring? Alao, whether the hot metal would be 
1 obd deal Wie 5 88 e a the Men sic from | Spindle bands impervious to moisture in the atmosphere! likely to distort present keel, or the heat tv damage the 
ae to time as to the performances of e600 Sin Culver Something to prevent them contracting in damp weather, plan above it !—X. Y. Z. 
retiectors, and these communications are always interest- without injuring the cotton |—Kunst Macut GuxsT, (49636.]—_Ejectment.—A. lets a cottage to B. at a 
ing; but I, for une, should be greatly obliged if one or. [49623.]—Nervousness and Sleeplessness.—To | rent of 3s., B. dies. leaving a widow who refuses to give 
WO possessors of really good 4in. refracturs would favour Du. Ebutt ps. I should be truly grateful to Dr. Edmunds | UP P he ro Cannot A. recover possession in the Co. C. 
zus with a short account of what they can do with | if he would tell me what I can take for the above! I am | under the 50th Sec. of the 19 and 20 Vic. o. 100 Or must 
his aperture (which is, I believe, a very favourite size | 38 years of age, aud the mother of six children, the oldest | action in cjectment be entered under the C. C. A. 1867, c. 
vith Mr. Wray). For instance: Can they divide | 14 years and the youngest 18 months. I am so dreadfully | 142 1—SrYLUs. 
‘doubles ” of about 1“ apart? How many stars can | nervous, that when it thunders and lightens, or the win (49637..—Launch Engine.—I havea launch engine 
hey see in the trupezium of Orion! How many ot | is very high, I am almost in fits. I cannot help it: it acts | which is Sin. stroke, Gt bore ; Lam going to compound it. I 
caturn’s satellites are generally visible, and is the as an aperient as well. 1 have no time, with my large | should be much obliged to any of our correspondents if 
* crapeering ” eaey? &., &c—Witttiam Locke Lax- | family and so much to do, to take any outdoor exercise, they would inform me what size the high-pressure 
phen Hit heth laran tor the . a ae nate e Ta 

49609.]—Dynamo-M 8 60 — oe 8 nung, m for the low pressure ? What size boiler? hen com- 
ae a 553 by Greens 1 10 me, Poel bul Real ey 5 nothing to what I am | pounded, what power shall I have? Eugine 125 revolu- 
clonging to it does not seem to give me enough power 1101 5 8 5 E, me 1 5 87 155 aan tions, boiler 6ulb. pressure.—W. B. 8. 

i i F. P. 49688.]J—Joints for Hot-Water Pipes. Will 


ər electrotyping. It is wound with No. 16 wire, and is 
: he: ; Pade struggling trudesinan 1—F. P. 
im. in diameter. The wire on F.M.’s seems to be about 8 any of our readers give me their experience in using Port- 


2 B. W.G., and about 401b. in weight. Would ou be 49821.) —Lot's Wife. — The recent queries about land cement, or Spence's patent inetal for making joints 
ind enough to give me your opinion about the following | Joshua and the Sun and Moon and a sermon I heard last | of cast-iron hot-water pipe, instead of iron borings? Would 
-ac riptin of an armature I propose making for produc- | Sunday have prompted the query as to whether any | it stand the expansion aud contraction ? The pipe will be 
on OF quantity :- The iron will be the softest I can get, | scientific explanation bas ever been offered of the conver- about 40ft. high !—Hor- Water. 

24 will be made up on the mouse-mill principle, divide: | sion of Lot’s Wife into a pillar of salt. I hope no one A 

to eight segments, and wound with No. 10 cotton- | will reply from a theological point of view. Fhe great 149639. — Eyelids.— To Dr. Eowuxns.—For the past 
vered. I want to deposit copper very rapidly for | charm of“ ours to me is that questions like these may twelve months I have been annoyed with my right upper 
Anting surfaces upon metallic cathodes, so that I do not | be put and answered without the religious (1) bitterness eyelid, which towards night partly closes, seems puffed, 
ezt nuch intensity. Will you say if I shall get what I which characterises some journals, or the vulgar and irre- | and requires little or no etfort to keep it entirely closed, 
quire out of the above armature, or would it be neces- | verent atheism which tullies others—to me worse than | If you can tell me of anything to strengthen the muscles 
ry to divide the ring into more parts! I have a gas- | superstition itself.—Agatiios, (if weakness is ae causc), I shall feel obliged. aye 
sine to drive my dynamo.—W. T. W. [49825.] Lithography — Grained Plates.— water seems to make it worse, There is no pain or loss o 


3 arr ; ; sight attached to the defect. All I suffer from 1a the 
198619.) — Internal Resistance of Daniell Cell. | Could any of your rvaders kindly infurm me how I could gin that I have apparently two odd eves, WEAZLE 


WV hat should be the resistance of a Danicll cell, quart | Produce ditferent qualities of grains with rosin on steel | Pyrs, 


% ? “Will the resistance vary as the dista plates ? I have tried to get the sume by means of a box 
>o zinc and 99 1 cylinders 8 W. uce between with rosin-powder put into, and blown about witha pair | 49610.]—Soldiers and their Debts.—To Mr. 


of bellows, inserting the plute before the rosin had time | Weturerietp.—Is a man why enlists into the army fora 
4331 1.] - Air - Guns. — Will some correspondent | to settle at bottom of box; but have only managed to get | short period legally freed by our laws from any and all 
ad 15 give mea thorough description of the modern air- | a grain equal to that which one can get from the litho. | debts he may have contracte previous to the diate uf his 
u : the exact dimensions, with sketch, of cach parti- | stone with sea-sand. I want to reach different textures, ! enlistment 1—E. Bxatrit, 
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(49641.J—L. & N. W. R. Engines. Wanted prin- 
cipal dimensions of the new eight-wheel siile-tanks for 
goods truflic. and of the 5 engines: — 114, 
660, 1289, 137 1, 1649, and 2200. Also g list of n few goods 
engines which have wheels bft. 2in., and cylinders 17in. 
by 24in.—J. L. F. 


149642.]J Gamma Cassiopeice.— When, where, and 
by whom, was the variability of this star ascertained. 
ALGOL. 

49643.] — Ground Pipeclay.— Will Practical 
Colour-maker kindly inform me what colours he can 
strike upon ground pipecluy? I saw his answer to 
machine tenter recommending the article in No. 802, Vol. 


XXXV., p. 178, query 46227 ? Also. will he kindly in- 
form me bow to make chrome yellow 1—J. Pov son. 


149644.]J— Siemens Dynamo-Machine.—fome 
short time ago there appeared in the pages of this journal 
several interesting articles on dynnmos. These induced 
me to construct one on the above principle ; but not with 
very satisfactory results, and I now seek a little friendly 
assistance through these pages, and the better to enable 
them to do so beg to give a description of how my 
machine is constructed. The urmature.— A piece of soft 
wrought-iron tube 3łin. diam., g in. thick, din. long, 
120 and bored true, and fitted with German silver 
ends, and lin. shaft. The cylinder, beyond winding, was 
coated over with guttapercha in solution, and then the 
wire was wound on in 18 divisions of seven wires wide on 
the circumference by (six; deep, having about 33yd. 
in each section No. 16 double cotton-covered, and the 
ends joined to the commutator by solder, and afterwards 
tried by for current, and theconnections found 
good. The field-magnets.—These are ten in number, 

ve top and five bottom, made from charcoal iron 1jin. 
by gin. by 18in. long, and wound with 40lb. No. 10double 
covered wire, well insulated, and afterwards bored out to 
5 in. diam. to receive armature, The wire on field is Sin. 
broad, and three wires thick. The two ends, north and 
south, are carried to the brushed, and well joined up; 
dut run the machine which way I may, it only gives very 
pocr results. The brushes have been placed first one side 
and the other, and in every position I could think of— 
doth with batteries and without, and in every instance 
with results. Two things suggest themselves to me 
—either my field wants more wire on, or armature far 
less ; but before trying any more experiments, I will wait 
and see if any correspondent will kindly assist me.— Ex- 
GINEER, 

(49645.]—Local Boards and their Powers.— 
Would any readers kindly give the result of any ex- 
8 or knowledge they may possess in regard to con- 

itions similar to the following (which are sought to be 
imposed by a local board upon an owner of certain 
property, which is furnished with water from a pee 
source, the main pipe for supply which is laid across 
and along one side of the public highway)—viz., 2. 
That no branches shall be put into the said pipe, or any 
extension thereof made without the consent of the local 
board.” 5. That in case the local board shall construct 
any sewer or drain, or lay any pipe, or do any other act, 
and shall in consequence thereof deem it necessary to 
interfere with the said pipe, or any branches therefrom, 
or if they shall require any altcrations to be made there- 
in, I undertake to make such alterations in the said pipe 
or branches as the said Jocal board may require, or they 
may do what they deem neceseary, and I undertake to 
bold them harmless from any consequences of such inter- 
ference, and will pay to them on demand all costs, 
damages, and expenses which they may be put to in the 
exercise of such right.” 6. That in case the local board 
shall provide water for their district, and be willing to 
supply the above propcrty, I undertake, on request of 
the local board, to discontinue the said pipe and supply of 
water thereby, and if required by them to remove the 
pipe and restore and make good to the satisfaction of 
their surveyor the puhne highway, which may be 
interfered with by such removal.” The pipes referred to 
have been laid fora period of several ycars,aud that with- 
out the said local board having either suggested or sought 
to impoee (till now) any condition whatever. The search 
for water and making of the works cost the then owner 
several hundred pounds, nnd there being no public supply 
of water in the district, it formed a most important 
factor in determining tke purchase value of the property 
to the present owner. The water is exceptionally pure 
and in quality, and unfailing in its constancy of 
supply. Under these circumstances has, the local board 
power to enforce the “6th clause ” without making 
rensonable compensation to the owner of nis outlay, 
and the prospective value to him of his water-rights — 
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M. B. PROSEAVER, in the Zeitschrift für Analy- 
tische Chemie, publishes his mode of determining 
the sulphurous acid in the air. He passes a known 
volume of air through fifty or seventy-five cubic 
centimètres of a solution of permanganate of potash 
containing fifteen grammes of the crystalline salt 
per litre, placed in a Bunsen bulb-tube. To pre- 
vent the formation of hydrosulphuric acid, two or 
three cubic centimètres of hydrochloric acid are 
added. 

At the request of Mr. C. Greaves, M. I. C. E., 
several observations were taken at frequent inter- 
vals during last summer, of the temperature of the 
surface of the pond a quarter of a mile distant from 
the Kew Observatory. More recently a float has 
been moored in the centre carrying maximum and 
minimum thermometers immersed just below the 
water-line. This is hauled to the shore every 
morning at 9 a.m., and the temperatures recorded. 


M. Brown-SEQuarRD communicated to the Aca- 
demy of Sciences at its last sitting a note on the 
yhenomenon which he has named “ inhibition.“ 
_ This term he applied when a lesion at a point of 

the nervous system causes the sudden suspension of 
some function or activity of nerve force. If, for 
instance, the nervous system be injared at some 
essential but ey remote point, the suspension 
enon: calorification, circulation, &c., may 
ollow. 


CHESS, 


— . — 


Att Communications for this department must be 
addressed to the Chess Editor, at the office of the 
= Lisu BiecHanic, 31, Tavistock-street, Covent-garden 


PROBLEM DCCCXXIII.— By J. Tnunxsnv. 
(From forthcoming collection.) 
Black. 


NN, 


p 7 Z 
eum, 1 


oer 
7 


N 


7 
T ar 
7 


Yo A274 , 
eee, s 77. 
Sie; ' 
7 7 ee 


Sd 


7 
7 ae ‘ 
Sipan e ee, 
7 4 


7, 
uu. 


DAE 
— r AA 


SWS 


| LLP 
1 


W 


„ 
7 a 


a te 
Ce py 7 e, 
L 5: Wil . 


ANN 


De 
oy, 


VI 
1 5 . 
bes 
CUNT ot 7 
yr 


SUL, 


W hite. [H-+§ 
White to play and mate in three moves. 


Sorutioyn to 821. 


White Plack, 
1. R to B d 1. Kt to K 2 a) 
2. B takes P (dis ch) 2. Kt takes P 
8. B to Q 6 mate 
(a) 1. Kt to K 3 
2. R takes Kt 2. P moves 
3. R takes P mate 
(b) 1. P moves 
2. N takes P (ch) 2. K moves 


GAME in Mr. Nash’s Tourney :— 
(King's Bishop's Gambit.) 


W. T. Pierce, 1. P-K4 2. P-KB4 5 BB4 
A. Smith P-K 4 P takes P P-Q 4 
4. B takes P KrQB3 B-Kt 3 7. B takes B 
Kt-K B 3 P-B 8 (u) B-K 3 P takes B 
P-K 5 _ Kt-B3 10. P-Q 4 11. Castles (b) 
F Kt-d 2 P-K Kt 1 P-Kt 5 F takes Kt 
qa. Stakes Egg: Eok Fag RER eae ECOS 
Q-K 2 K-Q 8q K-B 2 Kt-K 8 (c) 
16. P-Q 5 (d) Kt-Kt 5 (ch) P-Q 6 
Kt-Kt ö tc) K-B sy (J Q-B 2 
19, Kt-B7 20. Q-QB3(9) 21. Kt takes Kt 
H- Kt sq Kt-Q 4 F takes Kt 
21. P-K6 2 . TI takes Q 2. I takes B 
B-Kt 2 B takes Q P-Q Kt 4 
25. Q R-K S 4, Rk 7 , B-R6 
K-Kt 2 Q R-Q sq K-B sq 
23, R takes Kt P Queens_ R takes R 
K takes R K RE takesQ R takes R 
gi, Btakes R go P-K Kt4 
P-QR 4 Resigns 
Nores sy Mn. Nasn. 

(a) E- Rt 5 is generally played here. Wormald re- 
commends 5. B-Q 3 as best, with the continuation 6. 7 
7, KKtK2 6 P takes P N 

P-B 6 ""Kera? 


(b) Mr. Pierce delights in sacrifices of this sort, and 
when he indulges in them disaster generally awaits his 
luckless opponent. 

(e) It is dittcult to say what is best to be done here. 
Perhaps 15. Kt-Kt 3 fullowed by 16. Q Kt-Q 2 in reply to 
16. P-Q B 4 would have been better than the text 
move, 
ga Beautiful play. 

e) Black’s game becomes more difticult; taking the 
Pawn would lcad to speedy calamity. Perhaps something 
may besaid for 16. B-Kt 2, for if white reply 17. Kt- Kto (ch) 
black can reply 17. K-Kt 3, and shortly bring his Q R into 
play at K B sq. 

This move imprisons the QR; K-Kt 3, or even 
K-Kt sq., with the intention of giving up the useles R for 
the Kt, would have been preferable. 

(9) Black's prospects, which have been far from bright 
for some moves past, are now wholly dispelled by this 
move. 


NOTICES TO CORRESPONDENTS. 


Correct solutions to 821 by Fitz Allan, R. A. B., P. C. 
Pavitt (no varintions); T. B. Rowland; J. B., of Box- 
ford, to 421 and 822 by R.T. Adams. 


R. A. B.—In your solution of 822, you have overlooked 
that Black h . =. 
Black can check by 1 Kt-K 4 


R. J. ApAMs.— (1) The solution Tourney commences 
when the Tourney problems begin to be published. (2) 
Yes. (3) A cook ia a second solution. 


J. B. or Boxrorv.—Thanks for the problems, but we 
must request you to favour us with the solutions, 


R. L. R.—We shall be glad to receive original problems, 
but those you have sent are from Alexandre’s collectiun- 
We prefer problems without conditions. 


J. A. Mires.—Sui-mate received with thanks. 


ANSWERS TO CORRESPONDENTS. 


— — 


„ AN communications should be addressed to the Evrron 
of the Exauisay Mecuasic, 31, Tavistuck-sirces, Coreat 
Garden, . C. 


HINTS TO CORRESPONDENTS. 

1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to qucries, and when answering queries put the 
numbers as well as the titles of the querics to which the 
replies refer. 3. No charge is made for inserting let ra, 

ueries, or replies. 4. Letters or queries asking for ad- 
esses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise 
ments. 5. No question asking for educational or scientie 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. : 

„ Attention is especially drawn to hint No. 4. The 
158 5 devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column! offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
to wen y evening, Feb, 21, and unacknowledged 
elsewhere :— i 


T. Kxowres.—W. J. Smullen—R. S. Smyth.—Dr. 
Elliott.—T. C. Stock.—J. Wolstenholme. —Mawron and 


Abroad.— Runig.— An Old Subscriber. — Automatic 
Vacuum. —C. W. — A. S. L.—Ex.—D. H. G.—A Fellow 
of the Royal Astronomical Society. — Rev. J. Pearson. 
—Ne Butor Ultra Crepidam.—Libertus,—Rojam Bemaj. 


A NEW VOLUME. 


Tne next number will be the last of Volume XXXVI. 
Readers willing to oblige us by recommending “ours ’’ 
to new subscribers should do so now, when a new 
volume is commencing. The index to Vol. XXXVI. 
will be published on March 23, und cases and bound 
volumes will be on sale shortly after. Readers desirous 
of making up thoir sets for binding the present volume 
are recommended to do so at once, as the back numbers 
soon run out of print, 


Inquirer. (We do not understand what you mean by 
**lubricate small quantities of oil,“ but sperm or lard 
oil is the best for your purpose, and you can improve it 
by putting some koeel of clean lend in and hanging 
in the sunshine.j—J. W. Monuax. (You a to be 
aware of the objection, which we are afraid 19 fatal to 
your scheme. We think it would spoil the draught eo 
far as the side and bottom flucs are concerned. You 
should put the suggestion to some of the boiler-makers ; 
perhaps "a have tried it.)—BruxnsentUss, (That 
query would be answered by another. What do you 
mean by spring gun! It is usually understood as an 
ordinary gun, which is fired by means of a spring. The 
trespasser is e to stumble against a wire or 
string, which Is the trigger.) -G. N. T. (Do you 
think it would be altogether fair to our readers ta 
repeat information alrcady given every time a qucrist 
wishes to know how to make a steam- engine or a 
balloon? As a matter of fact, we continually insert 
queries which are likely to bring out fresh information, 
and even repeat old matter when the numbers are out 
of print, and the matter is in frequent demand. Surely 
it is not too much to ask that those who want the in- 
formation should invest 23d. while the number is still 
in print. 2. Why should it? ‘The small piece will adhere, 
but the attractive force, never very great at any dis- 
tance, is absorbed by the armature. 3. If you will say 
whether you mean transmitter or receiver, we will en- 
deavour to quote a page where you will find the in- 
structions ; but you should look through the indices. )— 
Harry Britt. (The water gives strong evidence of 
sewage contamination, and is very hard.) — T. E. L. 
(Probably you mean the arang satety wires.)—J. 
JONES. E is ample space to build a studio; but 
you should endeavour to sec some of those used by first- 
rate photographers. Any specific question would, no 
doubt, be answered; but instructions to build outright 
would be too much, especially as so much has been said 
in back volumes.)—AMERTURE Mecuanic. (Use putty 
coloured to suit, or plaster of Paris. For polishing, see 
pp. 175, 227, Vol. XXXL. It is cheaper to buy polishes 
or varnishes.)—T. IL. (There have been so many 
replies that it is impossible tor us to discover the ane 

ou mean. The box is to be made red-hot, and row 
ime, not sawdust, that is used. Sce p. 284. Val. 
XXXII. Isit “esmalts” you mean? That is really a 
powdered glasa which contains oxide of cobalt. 
Swartz iz a corruption of the German word for 
black, probably in your case referring to moulder's 
blackung—charcuosl-puwder.}—Crmna. (Papers on bar- 
monium construction in many places in back volumes; 
and American organ in Vol. XXVI. If you had usked 
for some specific information, we might have been able 
to have referred you to a given page. However, on p. 
433, Vol. XXXV., you will find directions far making a 
pan.)—A Retinep ExdixkEn. (Answers to your ques- 
tions would require a whole number, If you will xfer 
to indices, yon will find references to pages on which 
much of the information will be found.)—C, W. (Fer 
electro-magnets, see p. 356, Vol. EXXIV.)—A Fanwne. 
(See the Pharmaceutical Journal for July 23, 181; or 

P: 229, Vol. XXI.) —X. Y. Z. (We have no means of 
clping you. We have not the volume mentiened. } — 

M. N. (A medical man must examine him.)—Cuagcr:s 


Fes. 28, 1883. 


Munzar. (There is nothing better than castor-oil.)— 
Resors. (The whole process of galvanising consists in 
making the iron thoroughly clean and dipping it into a 
bath of melted zinc. The zinc is usually covered with 
a thick coat of sal-ammoniac; the iron is pickled in 
sulphurie acid and water, and scrubbed with sand and 
water. It is preferably made hot before dipping.)— 
Hervey. (The best book was advertised last weck on 
p. ix. 2. Wedo not know unless you could find the in- 
' tormation in back numbers. We have had a good deal 
about clock repairing. )—Aw Amatecr, (Sve a reply on 
1 P 551, last week.) — J. GREEN. (The best remedy is to 
have a perforate pipe into which the steam could flow; 
but probably you know the subject is a ditticult one. 


‘There is a good deal about it in back volumes. . LE- 


} osu. (For directions how to make single-needle 
teiegraph, see p. 77, Vol. XXVIII. ; or pp. 70, 231, 


1 
1 Lol. . Illustrations in each instance. W. H. C. 
à (How to make a pantagraph on pp. 173, 197, Vol. 
t XXVII.) -A Cox rhIBU TOR. (You can dissolve it in 
k bisulphide of carbon or mineral naphtha, or masticate 
it with suitable machinery. See the papers on the 
z Indiarubber and Guttapercha Industries in Vol. XXXI.) 
1 —Comer, (We repeat that it should not be used with 
E articles of copper and brass, unless you will use a very 
k weak solution and be very rapid in immersing in the 
n “quick” and transferring to the plating bath, Sce 
¢ p: 6, Vol. XXXIT., and the index to Vol. XXXIV. 
a There is nonecessity for its use when the articles are pro- 
perly cleaned, except in the cares mentioned. To make the 
sult you mune, dissolve bicyanide of mercury in water 
R containing an equivalent of cyunide of potassium.)— 
# R. H. Bryta. (Note forwarded to contributor, who 
* will translate anything further that appears. No fur- 
€ ther particulars given at present. AC e moment, we 
a forget the address of the publisher, but any of the large 
t? newsagents would procure the paper for 5 
T water. (Instructions in the art of 41959 ving- view 
Painting in Vol. XII. Those articles were revised and 
. published in cheap form by Mr. Hughes, whose adver- 
1 tsement you will find on p. ii., last week.) RonkRIOO. 
(Not clear what you mean. The lids are soldered on, 
and a small hole left in the centre, with a little flap 
‘+ underneath. When the cooking process is believed to 
be complete and air excluded by the steam, the hole is 
closed oe of solder.)—J. M. B. (Look through 
the back volumes. You want a shocking coil, for 
which see the indices.)—Pyermuatic. (The tube pneu- 
~ miaticaction for organs was illustrated in No. 719.)—Dr- 
: Nayo. (Wait until the papers are finished. 2. Merely 
~ asum. The wire must be put on until the coil is as 
v thick as the core, and for four-tifths of the length. The 
diameter finished will thus be 3in. There are about 
46ft. to the pound of the size named naked wire. The 
covering would make a slight difference.)— Water 
Farger. (Look up recent replies and queries, Such 
questions involve n great deal of calculation, and we 
cannot spare space for all sizes in which such machines 
can be wade.)—IGNorames. (Your curious questions 
are by no means original, though they may have origin- 
ated, so far as you are concerned, in your own brain. 
No, is the answer to both of the first two questions. 2. 
yoy possibly explosive shells fired near rain-clouds 
would cause them to “drop their moisture.“ 8, Even 
if lying on the ground, the pressure of the atmosphere 
is just as nuch at the under as at the upper surface. 
The questions are by no means absurd, and they show 
ı that you *‘think” about thiugs; but they are all 
answered in the textbooks.)—Puzziep Ox E. (So it 
does; but you can test its attractive power only at the 
end, Cut off the end to reach the centre, and the centre 
is thereby removed back to the middle of the part left.) 
—Workitna Joiner, (Much too vague for anyone to 
give a sketch. What water-power have you! If suff- 
cient to drive a dynamo, you can easily transmit the 
power over 120 yards to another dynamo, which will 
act as the motor tor your saw. We believe you can see 
the transinission actually at work near Glasgow.)—AN 
AMATHKUR, (See some recent replies on woud-staining— 
one last week.)—O. P. Q. (Did you not understand our 
allusion to a mast and a boat? In a telescope, the 
objcct-glasa is 2 important part; eyepieces are 
secondary considerations. You could do as you say, 
and we believe Messrs, Lancaster issue printed instruc- 
tions fur maling such tubes and fitting up telescopes. 
If you get a good v.g., no doubt your eyepiece end 
will come in useful.) SO. Baackwett, (Borings and 
+al-ammoniac ought to make tight joints; but what is 
the Liquid stored in the tank !) — Bull. Boy. (It is done 
by hydrofluoric acid. See p. 376, this volume, and the 
indices generally. No kiln or oven either.)—W. O. 
(Phe best machine of the type is Charsley's velociman, 
muade by Singer, and illustrated on p. 544, Vol. XXXIV.) 
—W. E.J. (The calculations are not yet completed. 
There is no reason to suppose that any great ditterence 
will be found from previous culculations.)—C. M. R. 
(Answered many times, Any of the usual purgutives, 
aud an enemaot salt and water after they have operated. 
2. The surveyor of taxes in your district will give an 
answer to your questions, and receive any payments for 
the licenses.) —Newrorronian, (We believe so; but 
the goldtinch is the best cross, 2. Merely a large kind 
ot rabbit, we believe.) M,uELER. (Size the cardboard 
and coat with paper varnish. What you complain of 
is not the fault of the varnish, but something at the 
other end of the brush.) J. K. (Mostly with scratch- 
brush ; but you will tind a variety of processes in back 
nurnbers. 2. The best romedy is to frequently wash 
the scalp, and have the hair frequently cut—not neces- 
{warily short.)—Youss Mrcinaxic. (Tbere is no really 
~atastactory method of splicing rubber tires; but holes 
can be filled with rubber piste, and they can be spliced 
with the same and bound round, Cement is cither 
ruttapercha or rubber solution, or such compounds as 
Prout’s elastic glue.)—J. W. W. (See previous answer. 
Phe wheel can only be made to run true by making it 
Straight. Scrape or burn off old piint before repaint- 
Tg; Or. Ifnotpatchy, rub over with glass-paper.)—AMa- 
1 ie BieRernicran, (See the list of Baok Numbers, 
ya blished in this column the first week in every month. 
„e of your questions was actually answered lust week. 
A Wouna STUDENT or Evectniciry. (Have you tri 
5 solder it on? Because that is the cheapest metal 


which does not corrode.)—A Youtu. (See p. 290, last 
lune, and the indices generally. The correspondent 
paned cannot be continually repeating the same in- 
atfurd space.)—ONE OF 
(All the arrangements have been recently 


tr u tions, even if we coul 
mhee. 


ENGLISH MECHANIO AND WORLD OF SCIENOE. 


illustrated in the papers on Dynamo-electric Machines.) 
—L. W. D. (It consumes 5ft. with a pressure of 12- 
tenths. What it would consume at a pressure of 2hin. 
is a matter for experiment. If you want such a pres- 
sure as that, cannot you test by your meter? Yes, ina 
dry meter, if the leather is allowed to get stiff, the 
registration is ‘* fast.’)—W. E. Prumuer. (You can 
only wash them. Use sponge and a little turpentine, 
going over lightly and leaving to dry. The paint 
named tarnishes in the atmosphere., y not regild ? 
Full directions in No. 870, p. 286.)— Bookwory. 
(“ Phosphorous,” as you spell it, is partially soluble in 
the essential oils, and entirely. we believe, in Lisulphide 
of carbon. If you are so foolish as to take it into your 
stomach, you must put up with the consequences. 
Pharmaceutical chemists sell suitable preparations of 
phosphorus, which are useful when ordered by a phy- 
sician.)—Vanicosus. (They cannot be cured; they are 
as much a permanent intirmity as the loss of a leg.)— 
T.M. (The complaint will have no effect on the pro- 
geny. See several replies on the subject in last sie tee 
T. Swirr. (They are all mixtures of tartaric acid an 
sesquicarbonate of soda in proportion of about 2 parts 
of former to three of latter. he bulk is increased by 
tho addition of an equal quantity of farina eee 
starch), and some add alum.)—M.M.1I.8c.8. (Lockwood 
and Co. have just issucd *‘ Details of Machinery,” by 
Cumpin, which may suit; but get Calvert’s catalogue, 
Great Jackson-street, Manchester, and you will find a 
list.) — W. Tnonrsox. (By indicator cards or by calcu- 
lation, formula for which is given in all the books and 
many timesin back volumes. The horse-power depends 
on the size of the cylinders and the power of tho boiler. 
The tractive force ene on the power of the engine, 
size of driving-whcel, and condition of rails. It also 
depends very matcrially on the adhesion or grip of the 
wheels on the rails, for if they persistently slip tractive 
force is nothing whatever noe pone may be. On the 
con „it is Illustrated in Mr. ynolds’s book and in 
Vol. VII. The second name introduced some modi- 
fications in details.) — Dow xs. (We do not understand 
what you mean by polish.“ A very important in- 
Saag is elbow-grease. In back numbers you will 
d a variety of recipes for cleaning and polishing the 
metals named.) — KAnn. . (Carbonate of soda and tar- 
taric acid are most easily obtained and most perfectly 
harmless.) — A. Bura. (Illustrations of the Voss 
machine on pp. 285, 329, this volume, and sundry letters 
and replies in recent numbers.)—Prournzss. (Why not 
ask the dealer who supplied it? For measuring power 
of eyepieces, see the indices, or pp. 240, 253, Vol. 
XXXIV. 2. You can deduct the rent of the actual 
business premises, just as you can premiums paid for 
life insurance, but we are afraid it will not put you out- 
wide the limits.)—Printixe MAChIN ER Mixper. (There 
is very little to learn about driving them—more about 
cleaning them. No doubt you could obtain all the in- 
formation by calling at the office or writing to the 
company.)—Jos, Leaver. (Have you tried it? That 
is the simplest way.)—A New Reaver. (Better bu 
the crucible; for the furnace, see pp. 97, 120, Vo 
XXXIV. —Bexo Fisto. (Fhoto. background, pp. 166, 


191. 574, Vol. XXXII. ; emulsion, p. 155, last volume.) 
— BEL. AST. (Hastings, Bournemouth, Falmouth, or 


any southern seaport. We have no room for reasons 
or to indicate books. Your medical man will best judge 
your special requirements.) — FnxE HDM. (You had better 
consulta solicitor. We cannot say what the“ custom” is 
in your case, or what it would cost to enfranchise tlie pro- 
perty.)—MoulpERR. (You would certainly do better and 
save money in the long run with an Otto gus-engine.) 
Axxious. (Acetic acid applied cautiously every night 
will cure corns.)—-Enquizer. (A. had better defy the 
German lottery broker to do his worst. His threats ure 
probably mere bounce. At the same time, people who 
are fools enough to be gulled by these advertisements 
need not be surprised at any unpleasant consequences.) 
—A.T.B. (Of course, if you have inherited the five 
houses, ga are bound to pay any equitable charges on 
them. ou had better consult a solicitor at once. )— 
C. J. E. (A county-court summons at once. His ad- 
vertisement shall not uppear till we have had an expla- 
nation. Yours is the recond complaint.)—Strupest. 
(The query had been answered, and we had no more 
space to spare for the mutter asked about. Nor have 
we for the subject you now propose, which was dis- 
cussed threadbare many volumes back.)—J. W. C. A. 
(We are sorry you are aggrieved ; but we cannot really 
remember every question in Todhunter, and the in- 
stances of rejection you mention were problems we hap- 
pened at once to recognise. We object to mathematical 
queries, because they occupy much space, are difficult 
to pont correctly, interest comparatively few readers, 
and give trouble to others needlessly, Frequently, as 
with yourself this weck, when a reply has been passed 
for insertion, or has appeared, a much neater solution 
arrives, Which we are compelled to throw away be- 
cause sufficient space has already been given, and be- 
cause we hesitate to go the expense of several diagrams 
for replies to one question.)—J. CAUnEKRLAIN. ie 
would not be necessary, but it would be advisable. 
Registration at Stationers’ Hall is usetul simply as evi- 
dence that you claimed the title at such a date. 2. Bee 
Mr. Pearson’s reply to another querist in this number.) 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in “ THE BUILD- 
ING NEWS,” published every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent- garden. London, W.C. 

“THE BUILDING NEWS" ts the Principal Journal, repre- 
senting Architects and Builders, and has the 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing “THE BUILDING 
NEWS" every week at his Club or Cote House. Ho will find 
more“ I. ists of Tenders" for new work in it every week tban in 
any similar paper, and can thus Jude where work is likely to be 
had. He is also specially invited to make use of “ Intercom. 
munication If he wants to know anything about his trade, to 
write to the Editor if he has any -ucevstions to make, and to 
advertise in the paper when he wants work. 

The charge for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words aftor. 


gest circulation 


Holloway’s Pills and Ointment.—The rer 
inhabitante of large cities will find these remedies to be their 
best friend when any pestilence ragcs, or when from unknown 
causes cruptions, boila, abscezqs, or ulcerations betuken the 

resence of taints or impurities within the s} sten, aud call fur 

tant and eficctive curative medicines. 
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CHARGES FOR ADVERTISING. 


Thirty Words ae ae ee ee ae aes ~.2 6 
Every additional eight words.. .. .. «- 0 6 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 3d. per line. Paragraph Advertisements One Shilling 

er line. No front page or paragraph advertisement inserted for 
csa than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE OOLUMN—for 
8. 
oe oe ee 0 
0 


BALE COLU : 

s. d. 
Bixteon words ee ae ee oe ee oe .. 0 6 
For every succeeding Bight Words e. .. >06 


„„It must be borne In mind that no Displayed advertisements 
can appear in the“ Sixpenny Sale Column.” All advertisements 
must be prepaid; no reduction is made on repeated insertions , 
and in cases where the amount sent exceeds Ono Shilling, the 
publisher would be grateful if a P.0.0. could be sent, and not 
stumps. 5 however (preferably halfpenny stainps), may 
be sent where ft is inconvenient to obtain P. 0. O's. 

5 The address is included as part of the advertisement, and charged 
or. 

Advertisementa must reach the office by 1 p.m. on Wednesday 
to insure Insertion in the following Friday's number. 


Twenty-four words 8 ae 
For every succerding Eight words 
ADVERTISEMENTS in the SIXT 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE. 


$e. 6d. for Six Months and 11s. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 13s, or 
3 dols. 25c. gold; to France or Belgium, 14s., or 10f. e.; to India 
e Brindisi}, 15s. 2d.; to New Zeuland, the Cape, the West 

ndies, Canada, Nova Scotia, Natal, or any of the Australan 
Colonics, 13e. ‘ 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
éd. each to cover extra postage. 


Measrs. James W. Quesn and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
gta ten for the ENGLISH MECHANIC, at the rate of 8 dols. 
28. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mall frum the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra pustage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXX., XXXI., XXIII., 
XXXL, XXXIV., and XXXV., bound in cloth, 78. cach. 


All the other bound volumes are out of print. Subecribers 
would do well to order volumes as soon as ble after the cun- 
clusion of cach half-yearly volume in March and September, 8s 
only a limited number ure bound up, and these soon run out of 
print. Most of our back numbers can be had 1 9 price 2d. 
each, through any bookseller or newsagent, or 24d. each, pont - ſree 
from the office (except index numbers, which ure 3d. each, or 
post-free, 3d.) 


Indexes for Vols. I., VI., VII., VIII., and IX., 2d. cach. Post 
free 23d. cach. Indexes to Vol. XI. and to subscquent vols., dd. 
each, or post free, 34d. Cases for binding, ls. 6d. cach. 


+° Subscribers are requested to order Cases and Vols. th 
their booksellers, and not to send direct. The regulations of the 
Post Otice prevent their transmission through the Post. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving thelr copies direct from the office are re- 

uested to observe that the last number of the term fur which 

cir subscription is paid will be forwarded to them ina Pixx 
Wrapper, ss nn intimation that a fresh remittance is necessary, if 
it is desired to continue the Subscription. 


Epps's Cocoa.—Grateful and Comforting.— 
—" Jiya thorough knowledge of the natural lawe which govern 
the operations of digestion and nutrition, and by a carcful uppii - 
cation of the fine poran of well-seleetrd Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately favoured e 
which may save us many heavy doctor's bills. It is by the judi- 
cious use of such articles of diet that a constitution muy de grudu 
ally built up until strong enough to resist every tendency t 
disease. Hundreds of subtle maladies are floating around us ready 
to attack wherever there isa weak point. We may escape many 
a fatal shaft by keeping ourselves well fortified with pure blood 
and a properly nourished frame.“ — Ciri! Service Gazette.—Made 
simply with boiling water or milk. Bold only lu Packets, labelled 
„urs Erre and Co., Homawpathic Chemists, London.“ - Alo 
makers of Epps's Chocolate Esaence. 


OUR EXCHANGE COLUMN. 


— .. .vn— 


The charge for Exchange Notices is 3d. for the first 24 words, 
and 34, Jor every succeeding 8 words, 


— . — 


All kinds of Scientific Apparatus exchanged for 


others. —Cari arzi, Science Depot und Exchangce.—Chenice-strect, 
Tottenham-court- road. 


Dynamo, 6-light, value £10. Exchange Foot Lathe, 
or other Engincer's Tools. — E. Ow RX, 2, Albany road, Ley ton. 


What offers for ninety-six Metal, 28 stopped Wood 
Onc 5 Pires, gilt organ front, keys, &c.:— TNS NIX, Rusham-road, 
Horsham. 


Organ Pipes, Windchests, Bellows, new and second- 
hand, reudy for performer, Harmonium Pedal Chest and Reads. 
Exchange.—W. Jounson, 12, Moxley, Wednesbury. 


` Pair of 4ft. Grinding Stones, runner French, suit- 
able for pig-feed, worth 48. Likewise 171b. 4in. elastic bauding. — 
Bera, Delbroughton, Stourbridge. 


“English Mechanio,” “Design and Work,” 
„% Photogravhic News,” 130 various soiled Nos. Offers to value of 
6s.— Bara, Helbroughton, Stourbridge. 


Writing.—Window Tickets, Show-Cards, Sign 
Roards, &c., written in a superior style, in exchange for any 
article of general usc.—M. A. Kaw, 4, Hease-terrave, Commercial- 
road, Peckham, S.E. 


Wanted, Surveyor’s Level, dumpy or otherwise, 
in exchange for first class Miner's Dial, by Archbutt, cost £13.— 
Taoxas, 2U, High-strect, Newport, Mon. 


Make your own Gas.—Complete Apparatus for 
eix lights, new condition, worth £6: works by a weight, ex- 
change.— itera, Belbroughton, Stourbridge. 


Portable Equatorial Reficcting Telescope, by Horne 
and Thornthwaite, opticians to the Royal Observatories ; made 
expressly for a nobleman F.R.A.8., and adapted for sclenographic 
and planetary observation and comet finding; can be used for 

hetographing lunar changes: Gin. mirror, 2lin. focus; movable 
ba circle, revolving body, slow motion, finder, one cycpicee ; 
well adapted for India: universal adjustment screws to stand, 
fitted with two compuet cases; mirror alone cost £19. Oflers to 
y paundi: ADEN) b. MiLIA CAR. 21, Spencer- road, Wandsworth 
ondon, ~- 
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Splendid j-plate Camera and Lens, by Millet, 
with a double dark slides for dry plates in exchange for Prisc 
Demas lretsaw und Lathe combined, or offers. —H. Jau, Wath, 
Rotherham. 


«Royal Dictionary Cyclopsedia,” 15 books, 
vite new, very handsomely bound, full of maps und engravings. 
Win exchange for harmonlum or old pinnu.—J. Braca, 167, 
Kentish Tuwn-road, N.W. 


Waltham Watch, best timekceper in the world, only 
just new. jewelled lever movement, gold hands, crystal face. in 
massive nickel silver cascs. with warranty. What offers ?— 
Hescuinsox, Millbridge, Liversedge, Yorkshire. 


Telescope, astronomical and terrestrial, 1} object- 
glass, three ws, two eyepieces. Also Sarge pair of Oper- 
plasses, new. will exchange for Double-®arelled Breechlouding 
Gun. Offers wanted.—Hercnuinaus, Liversedge, Yorkshire, 


Launch Engine. new, cylinders 6 inches diameter, 
stroke 6 inches, gun-metal pump, reversing wear. Can havea two 
or three blade propelled or screw, coupling on crauk-shafe for 
keying screw shaft to engine. Exchange n Power Screwing Ma- 
chinc, or would sell at half-price ; value £40.—Maruzw, Engineer 
d, Languey-ruad, Eastbourne. 


E e (Horizontal), cylinder 2 inches diameter, 
stroke Fincher, with governors, complete. Exchange or sell. bee 
above.—Maruew, 6, gucy-road, Eastbourne. 


Lathe, iron standards, Oft. planed bed, 6in. centre, 
head grooved for gut, cylinder, back centre, large five-speed fiy- 
Sheek: double crank, adjustable centres; equal to new. Ex- 
change. Sec above; or sell.—Marniw, d, Langney - rund, Bust- 
bourne. 


Tricycle wanted, in exchange for 52in. Club Bicycle, 


good condition ; suspension spring. oval backbone ; difference in 
cubb. - BWAx, Lauriston, Bromley, Kent. 


Wanted, immediately, in exchange for Books. or 
Hack Coat and Vest, à pair of Tinman's Beading Rollers. — Exu- 
Lisu, Towcester. 


„% National Encyclopædia,” unbound, £6 10s. 
Exchanged for Science Gossip,’ Intellectual Observer," 
Natural History bovuks to samc amount —Sinurux, Victoria- 
street, Kusholme, Manchester. 


Britannia Co.’s Lathe, Fretsaw, Saw-Bench, and 
Drilling Machine; all the apparatus in first-class order; emery- 
wheels and drills, &c., cost £7 13s. Cush or exchange.—J. lt. D., 
29, Scarsdale Villas, Kensington. 


‘Wanted, a Lancaster’s Instantograph, }-plate, 
complete, and in goud condition. Offurs.—C. C. Faxrces, French- 
gate, Richmond, Yorks. 


Wanted, about Sin. iron Lathe, screw-cutting pre- 
ferred. Will give in exchange either new Tricycle or Bicycles. 
tate wants.—C. T. C., 65, Frecbold-strect, Hull. 


Bicycles and Tricycles. Will give in exchunge 
Tor parne, or any Engin eer's Touls.—C. T. C., 05, Frechold-street, 


Min. and 62in. Bicycles. Will give either in ex- 
change for good iron Lathe, ubout din. eentie. The bicycles have 
dall bearingy.—C. T. C., 65, Frechold-street, Hull. 


Organette. cost £6 10s., with 100ft. music rollers on, 
48in. Bheycle , will give in exchange for any engineer's to.. 
T. C., G. Freehold-street, Hull. 


Violin, very fine imen, by Collin-Mezzin, value 
£12. What offers ?—F. R. C., 16, Market- place, Newark. 


Stereo. Camera, Ross lenses, two dark slides, ash 
tripod, negatives of N. Wales and Shropshire, dry-plates, 
albumenised puper, &c., for Tricycle.—W. Suanrz, Madeley, Salop. 


Wanted, small Harmonium. in exchange for 4Sin. 
half-biight Bicycle. - Particular to W. J., 49, Cumberland Market, 
Regent's Park, London. 


Photographs (about 50), Abbeys, Cathedrals, and 
Buildings, cabinet size, 4d. each, or what oflers ?—Address, Paure, 
lic, Tronyate, Glasgow. 


Half-horse Vertical Engine, in thorough working 
order, with stone bed. Exchange for anything useful for Fhin. 
lathe, jaw-chuck or headstocks preferred.—Wuire, 29, Derwent- 
street, Ordsall-lane, Salford. 


Wanted, 2ft. 6in. Lathe Bed and Flywheel. Ex- 


change Silver Lever.—Brancuaap, 3a, Little Cuurch-street, 
Edg ware-road, Lundon. 


Wanted, pieces Brass or Zinc, one inch wide, 
various thickness and length. Exchange offers. Also milling 
wheels, patterns, &c., to Postwastza, Rushden, Higham Ferrers. 


‘Wanted, 44 compound Slide-Rest. Useful exchange, 
or part cash.— WII. LIAN Gact, Furth By, Lanark, N.B. 


Wanted, Ross Ross Rapid Symmetrical Lens. 
Will exchange first-rate Iantern-slidcs to double the value — 
Tuoxas, Hercford House, Acton, W. 


ynamo Wanted, small, cheap ; for good exchange, 


ICKEAING, Chemist, Leicester, 


2} Horizontal Engiae ; exchange for good 53 or Gin. 
seine or some good uffera.—G. Gov tn, 3, Keen-street, War- 
ngton. 


Meteor-pattern Tricycle, only ridden few miles; 
what offers in exchange? Approval.— W. Smiru, Bllston - road, 
Wolverhampton. 


Engine Indicator Wanted for part cash and engin- 
ecring books; particulara—h. H. M., 5, Wellington Bridge- 
street, Leeda. 


Splendid Jigger Frame, six saws, iron, thorough! 
well tinixhed , fur bund-saws, pullcys at least 2ft. diametcr.— T. 
McAgp, Scotcn-strect, Whitchaven. 


Holly Fretwork Machine, large face-plate for lathe, 
double-thruw crank-shaft in, long, lot of clectricul apparatus ; 
oers in exchange.—MUle Plating Works, Ipswich. 


Four Stockwell’s Patent Self-lighting Gas Burners; 
lights by turning tap; cost les. what offers ‘—Locugn, 175, 
Tuornley- street. Burton-on-Trent. 


Horizontal Slide- valve Engine, on brass pillars, din. 
stroke, in good working order; for microscupe, or offen.— 
Chemist, 23, Gcorge-atrect, Portman-square, W. 


Deed-Boxes, three, good as new, measurement, 19 
by l4 dy 10 deep, and four-quart still for distilling water, herbs or 
flowers, exchange sewing-machine, or anything useful. — 8. 
Srevens, 4, Princes-strect, Clerkenwell, London. 


A Narrative of the Ashantee War, by Captain 
Rruekenbury, two vols., with plans, cust 2ls.; what offers ?—J. 
Boxp, ål, Devonshire-street, non - grove. 


Eccentric Cutting Frame and Drilling Spindle 
Buck's , wanted parallel vice about Jin. jaw ter. — W. E 
44, Mintern-atreet, Bt. John's road, N. F 


Scenograph or Merveilleux Wanted ; give in ex- 
change gentleman's silver lever hunter, compensated balance, 


jewclicd 13 holes, good timekeeper.— K Sr. 
Hoxton, London. pe BYNOLDe, 3Y, Napicr-street, 


ENGLISH MECHANIO AND WORLD OF SCIENCE. 


THE SIXPENNY SALE COLUMN. 
— 


Advertisements are inserted in this column at the rate of 
5 Jor fhe frst 16 words, and 6d. for every succeeding 
words, 
— . ——— 


For Sale. 


Electric Machines, Indicators, Bells, Batteries, 
Wires, Switches, Terminals, Carbuns, &c.— Kine and Oo., Elec- 
triclans, Bristol. (List Twopenoe.) 


Tricycles Bicycles. — Sets of Wheels, Parts. 
N t.—W. Gwinnstr and Co., Wednesfield-road, Wolver- 


Turned wrought-iron Pulleys 
F like those generally sold. 
aGehaw and oxa, Batley. 


Friction Pulleys with fast and loose 
pare one answers fo . ſor ropes and delts. 


lustrated circular free.—Bagenaw and boxs, Ra tley. 
Change Rin gers should read the Bell News and 


Ringers’ Kecord.’' New Peale every week.—One Penny. 


Hand-Bell Riogers will find valuable informa- 


tion in the hell News and Ringers’ Record.“ - One Penny. 


“The Bell News and Ringers’ Record,“ 
Every Friday.— Arius, Ave Marin -lane, London; and all Nows- 
agents. 


Microscopic Objects for mounting. Sample 20 
preparations and price list le. 2d.— KR. Puinir, Gruove-otrect, 
Stepney, Hull. 


Antakos, cures Corns, Warts, and Bunions. A 
marvellous and unfailing remedy. Numerous testimonials, in- 
cluding une from the Very Rev. Dean Kiernan and Sir Henry 
Chamberlain. Price ls. lid. per box, of ull chemists, or direct frum 
Tux Antaxos Co., Mroadclyst, Exeter. 


Pyrotechnio and Trede Chemicals. Lowest 
price ut Gavaskar and Kaccr's (late Page), 47, Blackfriars- road. 


Peat.—Gaterell and Son’s selected for orchids, ferns, 


greenhouse planta, &c., in large or small quantities. Prices on 
application.—Address, Histerne, Ringwood. 


Stammering effectually Cured by Currespondence, 


and Manun! of Instructions, or personally. Guarantees.—Voux M., 
Aubert Park Library, Highbury, N. 


Screws for making models, &c. Samplo packets, 
containing one dozen brass and stecl screws (assorted sizes), free, 
7 stamps. Screws made any pattern to order.— H. F. va- 
onuyg, Optician, High-strect, Slough. 


Boxwood Beels, wholesale, cheap.—Invix and 


Sx.rzas, Preston. 

Electric Lamps, Dynamos, and eve requisite for 
lighting, made to order for inventors and the C.—Or re xB Manx 
Hur. 

Dynamos to light six 10 candle-power Swan Lamps. 
Can be driven from fuot lathe, C8.—OrrERNMANNX BROTHERS., 

The new patent Arc Lamp, from £5 56. The best 
etcadiest, cheapest lamp extant.—Orrenmaun BBOTHERS. 


Inventors can have use of Steam-Power for experi- 
mecnté.—OrrerMann IIIOTAHEASs, 172, St. John-strect, London, E.C 


Violin for Bale, ificent solo tone, suitable for 
Indy or gentleman. Labelicd “ Antonius Stradvarius, Cremona, 
1690, with very good bow, only 258. Sent for 4 days’ approval 
willingly.—C. Tycen, 10, Jcrusaicm -passage, Clerkenwell, London. 


Lantern Slides, job lot. Hop-o’-my-Thum}t ” 
12. Pilgrim's Progress,” 13. Puss in Hoots," 11; lds. é, per 
set, In mahogany frames, full re. —Srax Lx, 13, Ratlway 
Approach, London Hridye. S. E. 


Litholine prevents incrustation and corrosion in 
steam boilers.— Particulars from the LiIruoliIx R Co., Il, Queen- 
atreet, Oldham. 


Fretwork. Illustrated Catalogue of Machines, 
Tools, Wood, and Miniature Designs, two stamps. —HñAuekn 


Bros., Settle, Yorks. 
The “ Perfect ” Cigarette Machine, nickel- 
plated and polished, post frce,7 stamps.— III Muoruzus, High- 


gatc-street, Birmingham. 


Exquisite Birthday or Valentine Toilet Cases for 
reserts, post free, ld stamps.—ILze Baorugzns, Highgate-street, 


irmingham. 


Perfect’s “Perfect” Sensitised Papers, quire, 
108. 6d. ; half quire, ôs. 6d.—22 Gicnarm-road, Clapton, London. 


Booth’s Mitre Outting Machine and Patent 
Joiner's Instantaneous Grip Vice —Isaac Ganes, ent fur the 
puro II, Sutherland-terrace, Pimlico (opposite the Monster 
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ern) 
Pyrotechny.— Amateurs studying in the above art 
can ubtain formers, rocket spindles, Human candle star moulds, 
charging tools, choking pegs, &c., &c., of F. H. Mruz wn, 2%, 
Drp street Walworth-road, London, Mechanical Tool Maker 
to Palin, Brock and Co., Wells, &c., &c. 


Blackwell’s New Bunsen Batte 
fiat plates, great power at smul) cost, q 


G. BLacrwELL. 
Senarmontite, beautiful octahedron crystals of 
Rda Oy, very cheap, 6d. each. Also other mincrals and crystale.— 


Gro. G. BLACE WELL. 


Collectors and Dealers can be supplied with Minerals 
in large or small quantitics.—Gxo. G. Bracauws it, 26, Chapel- 


street, Liverpool. 


Printing Presses, from 10s., complete, with type 
to pit page Sis size, tne Anima Bavs., Daventry. r 


Photograph Taken in 100-fold Camera, and parti- 
cuiars, id. Apparatus, 21s. upwards.—Pcumruaxy, Bmily-street, 
Uirmingham. 


„ not polished on a 
Cheap, strong, true.—J. 


, square cells and 
size, 4s. each.—Gru. 


Pimpl F how to cure), Recei 
50.—4. Peer, Tue . ) ; ipt, treg; 


Injectors, 1 and 2 H.-P., from 158., free. Purchasers 
express entire sstisfaction.— E. Pow, Engineer, Tunbridge. 


Polariscope Crystals.—Orthonitrophenol, Para- 
nitrophenol, Fotamium Platinucyanide, ls. cach ; 3 for 2s. 6d.— 
Pusren, Analyst, Worcester. 


10,000 Artistic Photographs. Popular celebrities 
Actresses, Celebrated Paintings, 4100 we and Modern Sculpture, 
Classic Studies for Artists, Ce. Unrivalled collection. Packets 
an gi for 5 Post 5 specimens, 6d. 
—T. Williams an i togra u 12), Uridg - 
north. Agents wanted. p 8 


ao Manual ering of ectually cured by Correspondence, 
Aubert Park Library, Highbury, N. y. Guarantecs.—Vox M., 
. Transfer Gold Leaf 


Begisterd O Th eat teat ld iali d be 

: e -gold, spec pared ; can used 

by any peraan Bampi oot, post oe 2 with A instruc: 
** in 

Stoke Nevius. roed, London. de . wal 


Fes. 23, 1883. 


Fire Alarms (Gilmore and Clark's Patent), acting 
by expansion of metal. No attention or fixing required. Set to 
any temperature. Price Ws. cach.—Ci Re. 


Smoky Chimneys cured by their Patent Scientia Cap. 
to fit inside chimney-pot. Zinc, &. ud. 


Scientia Exhaust Ventilator for rooms, drain pipes, 
Åc., 64.—Crang, 3, Danby-strect, Peckham, d F. 


Magnesium Ribbon, equals the electric li 6d. 
per » post lam apg uu, IIanelly. light, 


Gelatino-Bromide Pellicles for preparing 
lates. In cts, to make J0z. Emulsion, Is 6d., post free. W. 
binson, Jun., 40, Smithduwn-road, Liver pool. 


Tricycles and Bicycles. 8:01 for Price List of 
the“ Alexandra," R. W. Urrrr and Sus, Bell street, Wolver- 
hampton. Cheapest in the markct. 


Boilers, requiring no brickwork ; will accept lowest 
prices. 2 to 5-horse.—79, Dudley- road, West Brom wich. 


Peruvian Bitters (from Peruvian Bark).—Ceres 
Indigestion, artis Neuralgia, and Hilioasness.—Propared bs 
L. J. CuLLiNororn, 18, Pevensey-road, Zastbourue Price ls. IId. 
and 2s. 9d. per bottle. 


Whist-Playin 
Cornet and Euphonium 
street, Manchester. 


Ventriloqual Figures in great variety. List on 
application.—Ev. Lx Maur, 28, Couplund-strect, Manchester. 


Lathe, Gin. centre, 6ft. planed bed, V-edge, elide-rest, 
standards, £5.—T. Bavuxcrey, Lancuster- road, Preston. 


Lathe Heads, Slide-Rests, Beds. Standards, Fly- 
Seales Chucks, Tools, and Appliances; auy separate parts. 
MELT. 


Turning Screw-cutting, Boring, Planing. Fitting, 
Forgings, an Patterns. Amateurs’ own materials ‘Turned, Sr. 
Particulars, Suxct. 


Models of Machinery and Mechanical Inventions 
to Scale and Drawing. Moderate prices. Good wourhkouoship.— 


SMELT. 
Stocks, Taps, Rhymers, Chasers. Send for List.— 
W. R. Suacr, 7, Guidamith's-row, Fetter-lanc, E. C. 

Beautiful Monograms.—40 sheets of exccllent note- 
paper, with initials in gold or colour, 7d., post free. 


Beautiful Monograms.—40 envelopes, initialled in 
gold or coluur, 7d.—Panay, 70, Bevendeu-strect, Huxton, London 


Microscopic Objects. Stellate Hairs n in 
various designa for tne Po aop: Highly finished slides. Three 
115 cr Gd. Sample Slide, le—W. Waits, Warden-place, Not- 
tinghan. 


Cartes de Visite.—Twelve for 2s. Gd. ; six for 
Is. 9d. Specimen, 2d.—Send Carte, with stamps for perfect coptes, 
to C. E. Hrørunirs, Photogrupher, J, Eshor-villas, Hanley-ruad, 
Holloway, London, N. 


Sorew Chasing Lathes.—The Britannia Company 
are willing tu manufacture the old French pattern Lathe licads, 
with Travelling Mandrels, if there le sufticient demand. Intencisg 
purchasers should ond their addresses. Espey adapted fur 
optical instrument makers and »smateum.—Karransia Co, Cel- 
chester, makers uf Lathes to tuo British Govcrument, 


Electric Light.—24 quart Bunsen Jars, Cells and 
Carbons, 36 terminals, 21 zincs (worn), with silvered poratolic 
lamp. fitted for 6 and län. pencils, gives a powerful are ight 
Now replaced with power aud dynamo. What oer :- H. A. 
49, High-street, Aldershot. 


Automaton. Sketching ditto, 
layers, &c.— ED. Le Many, , Coupland: 


Fifteen Comic Songs, in moderate repair, 88. 
the lot.—J. Haavext, Sparrow's Herne, bushes, Herts. 
Engine (i-horse) and Boiler, £9. Slide-reat, 10in., 


30e.—79, Dudley-road, West Bromwich. 


Gin. Fans, for welding or brazing. 7 shillings cach. 
Particulars, stamp.—Gro. Wri, Necdhun Market, Sufolk. 


Microscopical Preparations, highly finished ; 
Histologicul and Pathologienl, including wany rare 5 ls. 
each, los. dozen. Botanical Ohjects: Vorumraifera, Polyo vetinic 
Diatoms, Insects, Zoophytes, Kc, lht cach, . dozen. Roe an 

stage cxtra. List and two sampits, frec, . —FuitAtcx 
Mantrixn, Clevedon. 


Microscopic Objects, selected, unmounted ; speci- 
mens, Foraminifera, Diatoms, Zoophy t's, Stained Botania iv- 
tions, &c., 13 nasorted, la. Id. Histological sections, ia tubis, 34. 
dozen.—Faxspxnicx Mautin, Cle vedon. 


Gasfitter’s Technical Instruction. — The 
Practical Gasfitter,” 18 stamps, post free. How to lay out, light. 
and ventilate public and private buildings, take meters. and make 
and fix sunburners. The Photometer, Explosive Mixture, Rules 
for uscertaining aize of Pipes, Metem, Ventilators, Burners, and 
Fittings rece Gas Illuminutions, Regulators, Governors, and 
Bye- pass. ructically illustrated. —Ssira and Sex, 33, Perry- 
street, Stapleton - roud, Bristol. 


Ain. Lathes, Heads, Rest, &c., well finished, 218. per 
ect. Castings, 7s. 6d. Other sizes.— Wacken. 


6in. Jaw Chucks, £2. Face-plates, Drill Chucks; 
very good and cheap.— WATIEXI, 6, H ton-street, Chester. 


Mechanics’ Shirt Cuffs (for repairing), 3 pairs. 10 
stamps.— Letters only to H. B., 14, Carburton street, London, W. 


£2 17s. 6d. for Table Piano; good order; sweet 
tone. Carriage paid.—Tex act, 2, Tottenham-ateeet, Loudon, W. 


Gas Compressing Hand-lever Pump, 2lin. dia. 
Plunger compress to Sulbs.—C., 29, Oberstein- » Wandsworth. 


“The Phonoaraphic Lecturer now ready for 
March. Contains !0.00u words of shorthand for 4d. , pvet tree, Lid. 
—F. Prruax, 0, Patcrnoster-row, E.C 

Lathe, 4in., iron bed, slide-rest, scroll chuck, &c., 
£9 10s.—CLanxxats, Woolston, Southampton. 

Oleographs, very choice, large size, 18. 61. each 
2s. 6d. a puir. Han sent. E. Non ros, Cruochher town, Curdiff. : 

Gas Engine, half-horse (new) ; no water required ; 

rantce given Cheap.-Hercuinsox, Albion Works, Cicck- 
caton, Yorkshire. 
cash 


Harmonium, Strohmenger; fifteen guincas ; 
nine. Exchange for value.—Cuantes TROT NAR, 196, Holloway- 


road. 

Concertinas, lish 48-keyed, £2 166. Angloe, 
O- keyed chromatic scale, 42 2 , -k. CI los. ames Bot TNA 
Musical Depot, London House, Wellington, Somerset 

Shin. Bench Lathe, slide-rest, chucks, &c., new, £5 ; 
baryain.—A. J. 8., 168, Mare-strect, E. 

Fretwork Patterns (new designs).—Full size 


patterns free for selection from Micha, 2, Northbrook - 
street, Birmingham, 


Fossils (Barton and Bracklesham).—Surplus lot, 30 
different, ls. 6d., postage Jd.—40, Dacre Park, Ulechhcuth. 


Fossils, 60 (above in duplicate), 2s. 6d., postage 3d. 
Nummulites lævigata, 6d. per doz., postage id. 


Collection of 600 Birds’ Eggs, British and Forvign ; 
over 50V being side- blown, with! ty, &c —Wuscpos, 9, Bouth- 
strect, bcarboro’. 
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be used to supply current to the lamps, 
which is quite true; but, then, remembering 
what has been said above, and the addi- 
tional fact that the storage batteries will 
cost about twice as much as the plant 
which is to store them, it is not 
easy to find where the economy can 
come in. As Mr. Edison puts it, you 
interpose between the source of the current 
and the place where it is to be used, a 
„thing in which there is a loss both in 
charging and discharging, and a loss in 
standing ’’—losses which exhibit an increas- 
ing ratio as the battery gets older. On 
pp. 495, 516, it will have been observed that 
others are aware of the economical disad- 
vantages of the accumulator; but it may be 
that in the future some one will discover a 
means of storing electric energy without 
waste, or with that minimum amount of 
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MR. EDISON ON STORAGE 
BATTERIES. | 

S with the pub- 

lication of the specification of Mr. C. 
F. Brush, of Cleveland, Ohio, relating to 
his invention of ‘‘ Secondary Batteries or 
Magazines of Electricity,” American papers 
have arrived containing reports of an 
‘‘ interview ” with Mr. Edison, in which 
that gentleman expressed his opinion 
about storage batteries. Mr. Brush’s speci- 
fication is a formidable affair, as may 


be judged from the fact that the waste which would not entirely discount tho 
Patent Office prices it at 2s. 4d. It] obvious advantage of the storage battery in 
is illustrated by twenty-one figures, the matter of convenience. The storage 
and there are altogether fifty-six | battery has its legitimate uses, but we sus- 


„% claims, so that there ought to be 
a good many novel points about the latest 
invention which the correspondents of the 
daily papers have taken under their patron- 
age. For the benefit of those who may wish 
to procure a copy of what must, in one 
sense, be a remarkable document, we may 
mention that the No. is 3108, July 1, 1882. 
To return for the moment, however, to Mr. 
Edison's opinion, if we may accept the re- 
port in a Boston paper, he did not mince 
matters, but Jeclared t the storage battery to 
be, in his opinion, a ‘‘ catch-penny, a sensa- 
tion, a mechanism for swindling by stocking 
companies.” Such expressions do not come 
well from their alleged author, however true 
they may be, especially when we learn 
further on that in 1879 Mr. Edison him- 
self patented a storage battery and a 
method of using it in a system, after 
having rung the changes on it. 
His p tes were prepared like Planté’s, 
which though more tedious to form, 
are better than some of recent invention. 
After his first ebullition of scornful criti- 
cism we gather from the report that Mr. 
Edison went into the matter in the scientific 
spirit, and whether he is correct in all his 
assertions or not, his views may be com- 
mended to the attention of those who are 
studying the question from the standpoint 
of investigators. ‘‘ Scientifically, storage is 
all right, but, commercially, as absolute a 
failure as one can imagine. You can store 
it [electric energy] and hold it, but it is 
gradually lost, and will all go in time.” 
Those words express tersely enough views 
which have been put forward in this country 
and in the columns of this paper, but 
Mr. Edison gocs on to explain why the 
storage battery is a failure commercially. 
The efficiency which at the commencement 
is very much below that of the current em- 

loyed to charge the battery, begins to 
dini inish after a certain number of charges, 
and by-and-by, the capacity also declines. 
Owing to corrosion of the sustaining plates, 
the effects of local action, and other causes, 
the yearly depreciation is, according to Mr. 
Edison, not less than 30 per cent. of the 
first cost if used daily, so that in four years, 
at the outside, a complete outfit of new 
accumulators will be needed wherever the 
system of storing electric energy is adopted 
for the p se of lighting a building. It 
may, wo think, be safcly assumed that 
the storage batterics do deteriorate in power 
with age (quite independently, be it noted, ot 
whether they are utilised or not); but if the 
rate of depreciation is anything like that 
stated Ly Mr. Edison, the cost of accumu- 
lators will be practically prohibitive in any 
commercial scheme of electric-lighting. A 
very simple idea is that with a plant ot 
dynamos and storage batteries, the forme: 
could be used during the day to charge the 
latter, and then during the night both could 
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pect that where it is a question of the eco- 
nomical utilisation of energy it will have no 
place in the system. During the last four 
or five years, inventions of storage batteries 
have been almost pouring into the Patent 
Office, and we have given descriptions of 
many of the most promising in these 
columns; but a few months ago rumours 
began to circulate that Mr. Brush, the in- 
ventor of the well-known dynamo, had 
invented a secondary battery which would 
rove to be superior to anything else of the 
ind. We find now that the invention 
relates not ony to processes of forming 
the plates and coating them with suitable 
deposits, but also to the arrangements of 
the elements, and to devices for automati- 
cally controlling the current employed in 
charging the batteries, and for measuring 
and recording the energy spent in the work. 
The process of forming the battery adopted 
by Mr. Brush is based on that of Planté—that 
is, he employs lead plates; but he clearly 
explains wherein the defects of the earlier 
arrangements lie. In the ordinary form 
of secondary battery lead plates are im- 
mersed in dilute sulphuric acid, and when 
a current is through, a coating of 
peroxide of lead is formed on one of the 
plates, while the other occludes the hydrogen 
of the water. The exciting current being 
withdrawn, the two lead-plates will act as 
the elements of a cell, a current flowing 
between them, but in this case from the 
55 plate, or in the reverse direction. 
e action of the exciting current becomes 
slower as the coating of the peroxide grows 
thicker; and if itis withdrawn without a cir- 
cuit being completed between the plates, it 
is found that local action takes place between 
the coating of peroxide and the metallic 
lead supporting it, and the former is gra- 
dually reduced to a lower oxidation until it 
becomes unable to yield a secondary cur- 
rent, unless recharged or reoxidised. That 
explains the loss of charge, and also the 
high resistance of the plates after long stand- 
ing, for peroxide of Jead loses conducting 
power with loss of oxygen. The chargi 
must be reversed in order to render Both 
plates spongy, so that the hydrogen plate 
may have a storage capacity equal to that of 
the oxygen plate. The combination of the 
hydrogen and oxygen, when the battery is 
discharging, forms pure water in the spongy 
coats of the plates, and that also increases 
the resistance. Further, the production of 
a coating of peroxide, and its reduction in 
volume on discharge, causes the lead plate 
to present alternately a convex and concave 
surface to the opposite plate, and the result 
is that in time the coating peels off in parts, 
while every time the battery is worked sul- 
phate of lead is formed, which exercises a 
deleterious influence. According to Mr. 
Brush, these disadvantages are avoided by 
the use of thrce plates, or two plates and a 


metallic cell. Thus two plates are so ar- 
pork that they receive a coating of per- 
oxide, while the hydrogen plate is placed 
between them; or the two plates may 
be put into a lead vessel, and bot 
may be previously prepared by coatin 
with a layer of oxide of lead, mixed wi 
caustio alkali, instead of the other salts of 
lead, which are stated to yield non-coherent 
deposits. Corrugated, ribbed, and perforated 
P are well adapted to retain the coating. 

ut they should be prepared by having the 
hollow part filled with protoxide of lead, 
either dry or in paste, and then immersing 
them horizontally in a bath of caustic soda 
or potash. When the depressions of one 
side are properly coated, the plate is re- 
versed, and the other side treated in the 
same manner. Mr. Brush says that plates 
of other metals than lead may be uscd— 
such as gold or platinum, in which cases 
the peroxide cannot lose its oxygen 
by local action. Another method of 
coating the plates with porous metal is to 
reduce the lead from the oxide and other 
salts by a reducing gas at a temperature 
insufficient to cause fusion. Mr. Brush 
accomplishes that by placing the plates in a 
chamber in a horizontal position, charging 
them with lead oxide or nitrate, and pasing 
through the chamber carbonic oxide mix 
with nitrogen. The coating thus produced 
is said to possess properties differing from 
those of spongy lead, and from those of the 
electrical deposit of lead, having many of 
the advantages of the latter while being free 
from the disadvantages of the spongy lead. 
Plates may also be made of metallic lead 
and the oxide, pressed together into a com; 
pact and firmly coherent body, the veins of 
oxide ramifying and extending through it, 
and forming channels for the passage of the 
electrical action. Other methods of forming 
plates are described by Mr. Brush; but so 
far as we can see, the disadvantages of the 
storage battery still remain sufficiently 
numerous and serious to warrant much of 
the criticism to which it has been recently 
subjected by Mr. Edison. 


SCREW-MANIA. 

1 AM now enabled, by the kind assistance 
of a friend, to send correct working 
drawings of a device for cutting screws 
without overhead appa or traversing 
mandrel. Although I have had something 
to do with it, I do not by any means claim 
this invention, which, in its principle, is 
similar to one or two contrivances which 
have appeared in these pages. But, whereas 
these were imperfect and experimentul in 
character, the present is a ractical and 
satisfactory arrangement that has been tried 
and proved. The gentleman to whem I am in- 
debted for the drawings, the samo F. A. M.” 
who cunningly worked out the looped 
figures of the geared Rose-engine, has had 
the immense advantage of a mechanical 
engineer’s training, and his opinion upon the 
merits of this device is, therefore, reliable. 
To all intents and purposes, the arrangement 
exactly reverses that of a traversing mandrel 
lathe. The guides are slipped on to a chuck, 
and by their action give traverse to a round 
bar of iron or steel, moving in guides at- 
tached to bracket-arms, which are screwed 
into the near side of the mandrel head and 
movable poppet. I have lettered the plan 
and elevation alike, and to the former I 
have also added distinctive labels to explain 

the better the several details, 
The lathe represented is that to which 
the apparatus was actually attached, and is 
of a heavier kind tban the majority of 
amateur’s lathes. The bed has, as will be 
seen, two upright V-edges instead of flats. 
I have reduced the drawings to hulf the size 
of the originals, which, I hope, will enable 
them to appear without further reduction, 
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as good drawings are sure to suffer in the 
process of diminution. Possibly these have 
already suffered deterioration, in spite of the 
care excrcised in copying them. The arms 
FF may be cast or wrought. After being 
bored out at the enlarged ends to. fit the 
sliding-bar nicely, one bearing thus made 
as to be sawn open. The right-hand one is 
Shown thus in the plan-drawing. This 
enables the bar, with its attachments, to be 
rigged up or dismounted ina few seconds. 
No such appliance will be of practical use 
unless this can be done. Taking a hint from 
the old-fashioned French lathes, whose 
merits I ventured to uphold in a recent 
number, the inventor has used wooden 
guide-arms, hollowed out to form the } nut. 
Such } nut is, therefore, like the Tunbridge 
‘mes, only it rests upon, instead of lying 
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be clamped at any part of it by a thumb- 


screw. The upper part of this is made with 
a slot, marked C in the elevation, and in this 
slides the actual tool-holder containing a 
channel to fit the chaser. The holder can be 
clamped by a side-screw. It is necessary to 
have some such arrangement as this, owing 
to the varying size of work requiring the 
tool to have a power of to-and-fro ad- 
justment to suit each case. The hand- 
rest forms a support for this tool- 
slide, and its top should be filed even if it 
has been much bruised. In the details where 
A is the work in cross-section, thig will be 
clearly seen. There is nothing here that a 
workman of moderate ability could find 
difficult to make. The arms can be forged 
by any smith, who would also, if necossary, 
bore the holes for the sliding-bar, and cut 


G 
7 „ i 5 Bi D 
i E a E eee —— 70 . e gs 
n AG 7 T — dp feet Fle 


T 


TWO BRACK TT 
ARMS ' 


TEE AREA 
—ů 
. 

ie 


è 
| 3 
AI CHAN N 


— 


> 


i 8 
20% \ 
ITRNNYHI ` 
j = 

i 


= 
RASS Se Nr) ED 


= 


underneath, the mandrel and guide-screw. ) the screws. Cast-iron ones would, perhaps, 
I should be inclined either to replace|be preferable; but are by no means essen- 


this wooden arm by metal, with a pro- tial. 
or to make the arm slide on a key fitted to several chucks, as 


perly-cut 4 nut, 


Preferably, the screw-ferrules should 


alene of metal, with a frame at the end | well as on the square-hole chuck, here illus- 
in which to place a block of wood for the/trated. This will not be a work of great 


3 nut. 
answer as a ready expedient. 


The wooden arm will nevertheless | difficulty, nor will it need a 
„F. A. M.” time; but the more chucks that are so fitted 


great deal of 


has suggested another modification —viz., the better, as the apparatus is meant for all 
to have an arm witha slot at the end, in sorts of work, and not only for such as is 


which a circular disc of } nuts is to be fitted usually held between centres. 


For inside 


precisely like those of the ordinary traversing | work it is considered sufficient to grasp the 
mandlrel-lathe, so that any one of the pitches | tool held across the channel-slide gripping 
may be turned downwards to fit the screw | the two together: but it is easy, if preferred, 
ferrule selected. This is a capital idea, and | to make a scparate tool-holder with a chan- 
in such case one motal arm will, without] nel across it, which is, of course, the better 
being changed, furnish in a moment the } nut plan when the apparatus is designed as a 
that is required. This plan should, I think, | permanency. It was doubted at the onset 
be adopted. The tool-holding arrangement whether the } nut would keep down on 
required some little consideration, because its guide when a strain was put upon 
the apparatus is intended to be essentially | it, by the action of the tool upon the work, 
a hand-chusing one, not a machine, and no,and means were sought to keep it down by 
slide-rest or overhead is required. In the|a spring or other device. But on trial tho 
details, B is a slide of brass seen also in the expedient proved unnecessary, and it was 
elevation and plan. It fits the bar, and can! found that attontion could be concentrated 
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upon the cutting tool, while the guide was 
left to take care of itself. A little considera- 
tion, in fact, will show that the tendency of 
the work as it revolves in contact with the 
tool is to press the latter downwards, which 
tendency is simultaneously exercised on 
the 4 nut, owing to the communication 
between them through the medium of the 
traversing bar. I would caution the experi- 
menter that this bar will be ‘found a matter 
af absolute necessity. There was a device 
once in vogue in which the chasing tool and 
a tracer to gear with the screw, were made 
as a hand-tool to be merely laid upon the 
rest. The point of the tracer was to be 
carried along by the guide-screw, and the 
opp point or tool was to trace the 

ead. The device is simple enough; but 
practically it failed because attention was 
required at the samo instant at the two 
extremities of this tool, and as this was im- 
possible, the tracing point generally refused 


to remain for more than a second or two at 


a time in the thread of the screw, and of 
‘course the tool at once shared in this vagary, 
and escaped its work. For tracing a screw, 
in fact, great steadiness is needed in the 
apparatus, whatever form it may take 
and the present device, be it understood, is 


not intended for cutting screws in metal, or 


in any way taking the place of the orthodox 
screw-cutting lathe, but only for executing 
that class of work which is usually done by 
the lathe with traversing mandrel, It has 
some advantages which the latter has not, 
especially.in being suited for cutting screws 


‘on work held between centres which the 


traversing mandrels fail to accomplish. It 
has also the adyantuge of cheapness, and 
last, but most important, of being very easy 
to set up and remove. The arms F F may, 
as a rule, remain, as they will not be often 
in the way; and then one has but to put 
the bar inthe left-hand bearing, and drop 
the other end into the open ring or 
the right-hand arm, and all is ready, sup- 
posing the right ferrule and 3 nut already 


‘selected. As regards the former, it will have 


been put on the chuck in which the proposed 
work is to be held before turning is com- 
menced, and it is for this reason that I have 
suggested fitting the ferrules to most of the 
chucks in general use—such as the cup- 
chuck, square-hole, and taper-screw. All 
these can be turned down to gauge to fit the 
ferrule, and a little feather (a short screw 


‘inserted and filed up square) will prevent 


the ferrules from turning round. The latter 
will, of course, have a slot cut in each, after 
having been bored out accurately to slip 
over the chucks. 

Although, as I have already stated, it was 
found that the } nut keeps down on its 
guide-screw without special appliance, yet 
it is quite possible that under the strain of a 
deeper cut upon a conrser thread there might 
be a tendency in the arm to rise. If such 
were found to be the case, or if such defect 
is feared in the construction of the appa- 
ratus, I would suggest weighting the lever- 
arm, or putting a short pin on the front of 
the bed at BO (of the plan drawing), and 
linking over it and over the arm, or over a 
stud, an indiarubber ring, but so that it 
shall net tend to drag the ann backwards, 
so as to resist its traverse, but the contrary, 
pulling (if at all) in the direction of the 
arrow. The weight would be, of course, 
free from any tendency of this kind, and 
would only bear directly downwards. I 
should certainly not lengthen the arm be- 
yond the 3 nut in order to hang a weight on 
there, because the shorter this arm is kept 
the less will be the tendency to pull out of 
the perpendicular. It must be remembered 
that in any screwing apparatus stiffness of 
the working parts is a very important con- 
sideration. Still, in any such apparatus dt- 
vised for cutting screws in wood, or not in 
any harder material than brass, we may 
exercise more freedom in this respect than 
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in devising appliances for such work as 
usually falls to a sclf-acting lathe. Tho 
present device is in every respect to be 
judged as a mere handy and cheap substi- 
tute for a traversing mandrel. 

0. J. L. 


WATCH CLEANING AND REPAIRING. 
By “A FELLOW-WoxRNMAN.“ 
(Continued from page 198.) 


Horizontal Escapement. 
WILL now give you the full illustrations and 
workings of the horizontal escapement, which 
consists of Fig. 66—viz., A is the hairspring 
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out of the escape-whecl bar, to allow the pallets 
of escape-wheel to pass free, and great care should 
be taken to see that the escape-wheel does not 
touch. Now, if you read this once or twice, and 
take particular notice of the drawings, you ought 
to be able to understand the workings of the 
escapement. We will now go into repairing the 
escapement: we will first take the escape-wheel 
bar (L, Fig. ad First, cut a piece of brass by 
the old one, as follows :—First, remove tho jewel 
hole from the broken bar, and put it away care- 
fully, so that you will be sure to find if; now 
remove guard-pins (N, Fig. 66) ; now soft-solder 
the broken pieces of the bar toa piece of brassof the 
same thickness, next drill the holes for the guard-. 
pins and screw, and then mark round the bar. Now 
unsolder the old bar and cut out fhe new bar in 
accordance with your marking; next screw the 
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collet, B is the top plug, C in the bottom plug, D; new bar into its place, and score off and fit jewel 


is the hollow 
jewel hole, 
collar, which carries the balance and hairspring 


of the cylinder, E is bottom |as explained in my article on jewel and end- 
is bottom endstone, G is brass | stones. | 


` Escape-wheel pinions are very easily fitted, 


collet, as represented, and into which the cylin- | and if you go the right way to work, and take 


der is driven; H is balance, I is escape or steel | partic 
jewel] ceed. When you make a measurement, provoit, and 


wheel, J is steel wheel pinion, K is esca 


r notice of the following advice, you suc- 


hole, L is escape bar, M screw, N steady-pins, | then prove it again, and while you aro cutting 
O is inside of cylinder, P is the top jewel-hole | keep offering it ; it is better to offer it 20 times 


and endstone. 


than to cut off too much. Make yourself 


The body of tho cylinder consists of a small | thoroughly acquainted with what you are about 
steel tube, which is cut as shown, Fig. 67; the | to do before youſbegin, and keep your mind on your 


solid part at top holds top plug, the half is where | job. Now, 
the escape-wheel works, the quarter is cut away | the old pinion from wheel; 


e first thing we have to do is to remove 
you therefore place 


0 make room for the escape-wheel to pass under | the wheel on a stake (Fig. 68) in a hole nearest 


she point, as shown by the arrow Q. Now look at 
Fig. 70: this is the escape-wheel ; the half circles 
whichare drawn against the wedges (or pallets as 
hey are Surat are intended to represent the 
working part of the cylinder. 

Now, if you follow mo from A to O, I will 
ndeavour to show you how the pallets work the 
ylinder. At A you will see that the pallet is just 
bout to leave the inside of the cylinder, B it is 
artly out, C it is just out, and D is just pet 5 
rop on to the outside, where it will slide while 
ne balance exhausts the power it has just received 
om the pallet at A, B, and C. At E the balance 
as returned, and the re is just about to wedge 
3 way into the inside; at F it is partly in, at 

it is a little further in, at H it has just dropped 
ı to the inside of the cylinder, where it will ride 
slide until it has lost the power it has just 
ceived from F and G; the bottom part of the 
lf-circle (seo whero the arrow points on Fig. 
) passes over the escape-wheol that is the 
Son Why the quarter is cut away. This is 
at is called the detent side of the escapement, 
ich I will explain further on. At I the cylinder 
s returned, and the pallet is just ready to 
rk, at J it is forcing its way out, at K still 
cing, at L just out, and M is just about to drop 
the other side; N is just dropped on the out- 
e. Now we will return to Fig. 66, and you 
1 sec that where the arrow points (Q) just 
ses Clear of the escape-wheel, which allows 
point of the pallet to slide on the inside of 
cylinder ; you must particularly. understand 
t 1f the cylinder touched any other part of the 
Lpo- whoeel besides the pallet, the watch would 
go; now the two plugs B and C are turned 
of a piece of steel wire, and driven into 
cy linder—the top plug from the outside 
the bottom plug from the inside; the top 
z must not enter the cylinder beyond where 
arrow points at R, and the bottom plug must 
come higher than where the arrow points at 

The rose G is made of brass, and carries 
nce and hairspring collet. The piece is cut 
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the size of the pinion, and with a small round 
punch drive the pinion out; now put this broken 
pinion into a pill-box, and send it to a material 
dealer, with instructions for a new pinion, and 
enclose 7d. in stamps; in return you will get a 
pinion already centred and partly made; now 
take the rose from a pivot -drill, and broach or 
rimer the hole until you can press the pinion- 
leaves—i.e., cogs, into it, then with a horsehair 
bow turn the down to fit the hole in the 
escape-wheel, where the old pinion came out; it 
should be able to enter about half-way, so as to 
allow for it being driven in, as it is not riveted ; 
now see if it is too long, if so, you must cut 
back the shoulder until you get the right length. 
Now make your pivots, next place your new 
pinion over a small hole in the riveting-stako, 
put the wheel in its place, and with a hollow 
punch and 4 hammer drive it to 
the shoulder of the leaves, and it is done. 
A cylinder is removed the same way as the 
escape pinion. You must drive out brass plug 
or carrier G. You must tap lightly, for fear of 
upsetting the balance, and if it is troublesome, 
you can fit it in the turns, and cut away the part 
that is burnished over. There are several dif- 


ferent ways to get the length of cylinder. What 
you require is the distance from the inside of tho 
top and bottom jewel-holes. The casicst wa 

would be as follows:—Remove the chariott.“ 
or bottom cock, and in its place fit a picce of 
brass plate of the same thickness, minus the 
endstone, which we will calla ‘‘mock chariott ’’; 
now drill a hole in the mock chariott, the 
same place as jewel-hole in ‘‘chariott % now 
rimor or broach this hole until the root left at 
bottom of new cylinder fits in it sufficiontly tight 
to hold it in position; now put . in 
its place; now put the cylinder through the 
hole, as shown in Fig. 71, and mark it outside 
the ‘mock chariott, where the arrow points, 
with a screwhead file or something similar; now 
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remove the cylinder, and be careful of tho 
escape-wheel; now take a rose from an old 
pivot drill, and broach the hole in it large 
enough to a anl over the body of 
the cylinder. ow take the rose in a pair 
of old tweezers, and place a small piece of 


rosin or shellac over the hole, and hold it over a 
lamp until the shellac is melted; then slip it 
over the cylinder as shown Fig. 72. Itis only 
necessary to get it hot enough to melt tho 
shellac; if you get it hotter, you will probably 
take the temper from the cylinder. The cylinder 
thus protected, will not break while turning ; 
now place it in the turns, as shown Fig. 72, 
with a narrow rest, and hold your graver with 
the face upwards at an angle of about 45°, and 
cut off where you marked it. Now turn down 
pivot, which should be ain. (see Fig. 69). Now 
tile down the pivot, polish, and round off; now 
put tho chariott back in its place, with end- 
stone fitted ; now run the rose off cylinder with 
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a piece of hot wire, laying it in the groove, and 
sawing it to an fro; next offer it same as Fig. 71 
to see if you have got it right. Now mark the 
brass (A, Fig. 70) nearly level with the top of 
escape-bar (L L, Fig. 66). You allow about Ain. 
for the balance fo clear top of escape-bar ; in some 
old Swiss watches you would not be able to 
allow so much. Now replace rose as before, and 
after 1 in a safe centre for bottom pivot 
ie ig. I te turn down brass rose (G, 

ig. 660 for nee (H, Fig. 66), to the mark 
you have made. It must not be too small; just 
go as to be able to press it on with the pliers, as 
you will have to shift it after it is on. Now 
turn for hairspring collet (A, Fig. 66) ; now 
screw the cockbar and charriott in their places, 
after having removed the endstones, and mea- 
gure with your calipers the outside of the jowel 
holes; this will give you the entire length of the 
cylinder. Now mark off for the top pivot as you 
did for the bottom, and cut off the same, and 
make your pivot; now put in another safe centre 
for the pivot (Fig. 73). Then, with a pointed 


Fs C. 


‘tool you rivet the balance on while it is in the 
turns. When the banking-pin stands opposite 
the banking, the mouth of the cylinder should 
stand at right angles with the hole in escape- 
wheel bar. I shall next take the lever escape- 


ment. 
(To be continued.) 


ELECTRIC BELLS. 
E receive so many inquiries about electric 
bells that we take the opportunity to 
illustrate and describe one of the beet and most 
4 


ect forms now made. It is turned out in 

e numbers by Messrs. Blakey, Emmott, and 
Co., of Halifax, and, judging from the specimen 
a 3hin. gong) before us, leaves nothing to be 
osired. Tho parts are carried on a cast-iron 
frame, as shown, two screws sufficing to hold the 
bell securely wherever it may be dosired. All 
the brasswork, the gong, and the binding screws, 
are nickel-plated, while the bobbins are covered 
with silk-covered wire. The frame being 
japanned and ornamented with gilding, the 
appearance is very satisfactory; and the price 
being low, owing to the parts being made to 
template in large quantities, these bells find a 
ready sale amongst large users requiring trust- 
worthy instruments — for instance, they are 
extensively used by the London and North- 
Western and other great railway companies. 
As a matter of fact, tho prico is so low, that it is 
cheaper for the amateur to buy than to make. 


The magnet consists of two soft iron cores, held 
firmly in the cast-iron frame by one end. Each of 
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these cores is fitted witha boxwood bobbin, on which 


is wound the requisite number of coils of wire— 
the junction being made by bringing the two 
ends out, and soldering them. is 


attached to the armature, and the latter is carried 
by a spring, standing up from the back of which 
is the contact breaker. In attaching the battery, 
the wire from the carbon, or positive pole, is 
taken to the push-button, and thence to the lower 
binding-screw ; the current, when the other wire 
is connected up, will then pass around the coils 
of the. magnet and through the contact-breaker 
to the other binding-screw, and so to the zinc 
pole. In passing, however, it magnetises the 
cores, which attract the armature, and break the 
circuit; the magnet being no longer excited, the 
spring exerts its power, and the armature flies 
back until the small spring makes contact with 
the screw, and the magnet again attracts the 
armature, the bell being thus continually sounded 
by a series of rapid blows. The 5 is a 
simple arrangement by which the wire leading 
from the battery to the bell is interrupted or 
made continuous. It vill be readily understood 
that by dispensing with the contact - breaker, the 
bell can be made to give dead beats, as often as 
the current is sent through the magnet coils. 
For various methods of arranging bells on circuits, 
and for connecting them with indicators, we 
11155 ask new subscribers to kindly refer to the 
indices. 


HEARING IN SCHOOLS. 
HE adopton of compulsory education has 
brough 


out the im ce of a knowledge of 

the laws of school hygiene. In France, a commis- 
sion was appointed a short time ago by the Minister 
of Public Tastraction to study the subject. Its re- 
porter, M. Gariel, pone in the beginning of last 
ear, a very complete and interesting report on the 
ygiene ight in achools; but the efforts of the 
commission a to have stopped there, and not- 
vithstanding the researches of German.and American 


a 
school hygiene which relates to children’s 


had ample opportunity 15 observing the be- 


haviour of the ear iy to twenty years of 
age. He has recen a paper on the subject 
(we learn from La Nat urd) the School of lic 
Medicine and Professio 


Aygen. He demon- 
strates the great importance of the nrg Hat Mtge 
ing what a considerable number of n are 
affe in hearing, and how serious an obetacle 
this forms to the progress of their education. 

Dr. Weil, of Stuttgart, published in 1881 and 
1882 the results of examination of two classes of 
pu and he affirms that 30 per cent. of the 

that attend the commercial schools are 

subject to more or less deafness, due to various 
judicial to 
the pro 


Clarence Blake had already shown the great fre- 
quency of ial deafness, and sought that the 
education of scholars subject to infirmi 


ae ty 
should be facilitated. Quite recently, Dr. Sexton, 
of Washington, had furnished fresh confirmation 
of the same facts and their troublesome effects. 

Dr. Gellé has observed 1,400 cases of deafness in 
schools: thus the field of his rience is 5 
wide for the drawings of serious conclusions. He 
estimates that the proportion given by Dr. Weil is 
too large, and that the number of scholars whose 
hearing is weakened so far as to affect their under- 
pandy of le does not 5 rable 8 
cent. (though this, too, is very considerable). 2 
two an ie nearly always both affected. 

In the propagation of sound, consonants are the 
phenomena of the voice which are most quickly 
extinguished ; the vowels are more sonorous. But 
the word, the phrase, expresses something only by 
articulation, and the perception of consonants and 
vowels i alone renders the sound intelli- 


„The pupil whose hearing is too weak,” says 
Dr. Gellé, quickly loses the audition of conso- 
nantal sounds, and then becomes incapable of com- 
prehending the noise which strikes his ears. One 
of the gates of intelligence is closed for him. These 
children, however, if examined in the ang A or 
at play, appear to be like their comrades, their 
hearing is only insufficient for the class.” 

It will be easily understood how this kind of 
infirmity prevents teachers from giving them atten- 
tion, and how in general the n 80 affected 
are considered backward, lazy, or even refractory, 
because they often fall back into the same faults. 

Dr. Gellé instituted three kinds of tests: 

Y Application of a sonorous body on the fore- 


(2) Experiments as to the range of hearing, right 
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and left, measured by means of a ngg metre (asy 
a 40in. rod), which a pupil held at ides of the 
subj 's head. 
( 1 A . from 8 eee 

say J; at whi e i i 
the Sad distinct] ctly, and wrote anes: pi paye 

The sounding body employed by Dr. Gellé in the 
first two cases is a watch. Ha i 
fork, he had to give it up, 
emitted by that instrument is gradually extin- 

ished, and the fundamental sound ceases to be 

eard distinctly, by reason of the repeated blows 
which give acute harmonics. The author does not, 
indeed, ignore the difference which exists between 
the dry and meagre tick of a watch, and the com- 
plex, penetrating sound, so full of harmonics, of 
speech. But it will be understood, he says, that it 
was necessary to proceed quickly and determine the 
degree of hearing of each ear, and this is not per- 
mitted in the case of which sets both ears 
in activity without one’s knowing whether the 
better ear is not „ He always used the 
55 so as to have a single base of appre- 
ciation. 

The dictation was done in the ordinary class, the 
pupi standing with his back to the . 

in a high voice, a very sim 

rather thah a single word. This Hat test tdllowed 
the two others, and the distance at which the per- 
ception became distinct furnished the value of 


each subject as re hearing. 
The pelts of the whole verified the facts 


1. That the range of hearing fora given sound 
diminishes outside of the class, and even in covered 
yard; closed spaces are more sonorous. 2. That 
the mistakes cease or diminish as the distance of 
teacher from pupil is lessened. 3. That deafness 
increases with age. 

To remedy as far as possible the inconvenienees 
in the two former cases, Dr. Gellé pointa out the 
following as desiderata :— 


1. As the teacher: He should place him- 
self well in sight, so that the attention shall be 
roused by the motion of the lips; he should articu- 
late distin ctly, and rather slowly ; and especially ke 
age avoid di ating while bobo Poe 

; regards the arrangement of the premises: 
It is Kocu. as ar as N to avon ran 
neig oods, such asa noisy street, forges, cab- 
stands, &c., and to insure the isolation of the 
classes from each otber. The stove should not be 
placed at the centre of the class, because the ascend- 
ing current of hot air stops sound, which, accord- 
ing to Helmholtz, is transmitted better in homo- 
geneous air. porond seven or eight metres (23ft. 
or 27ft.) the faulta from bad hearing multiply. This 
limit of dimension, then, 
sides of the classrooms, 
be given in yards even covered. | 

3. As regards the scholar. On his entrance to 
the school, the child should be examined carefully 
as to his hearing in class, and placed more or les 
near to the 


should be adopted for the 
and ectiren should never 


are p acco i 
classes should not contain more than 


pupils. 

These conclusions appear to deserve the atten- 
5 EP those who have to do with tho inspection 
0 ools. 


ON A LITTLE-UNDERSTOOD PHY: ” 
SICAL PHENOMENON. - 


HOUGH the law of Archimedes is familiar to 
every one who occupies himself with physical 
science, the group of phenomena to which it relates 
are not, according Dr. Stammer, of Oberwitz 
(Deutsch. Ind. 455 fully understood. He does 
not know, indeed, of any complete and satisfactory 
explanation of the facts observed. 

t is commonly soppaa that a given volume of 
o aea EON ot t 58 
weight, corresponding e ific gravity o 
liquid, whatever the shape of the vessel in which 
the liquid is held. Thus, if 500 cubic centimetres 
of water be put into a cylindrical vessel, and this on 
one scale of a balance, a weight of 500 es is 
required to balance it ; and if the same quantity of 
the liquid be contained in a vessel which contracts 
conically above, the same 500gr. is required to 
balance it, though in this case the hydrostatic pres- 
sure on the (same) base may not be the same; but 
perhaps twice, thrice, &c., as much. (Of course, 
this is a from temperature differences, and 
change of the nature of the liquid by solution of 
foreign substances). It follows from this, inter alia, 
that the pressure expressed in weight, and the Aydro- 
static pressure on the bottom of the veasel are not 
of equal significance. This constancy of the weight 
of liquids, however, Dr. Stammer maintains, in by 
no means unconditional ; but one may, without in- 
creasing the volume, make the weight greater at wif, 
The 50U0cc. may be mado to weigh also 550, or 600, 


or 700 grammos, &c. 


TH 
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This increase of weight may be observed, as fol- | still remains unanswered: Whereby and how does 


lows :— 


A beaker-glass, containing, say, 300cc. water, is 
P on one scale of a balance, and equilibrated. 

t a body now be inserted in the water, e.g., a 
glass rod, a piece of wood, an empty test-tube, or 
one filled with water, or a globe, or even a finger, 
care being taken not to make the object touch the 
sides or bottom of the beaker, and also to have the 
object externally supported. If the body be heavier 
than water (e. ., a vessel weighted with mercury), 
its weight must pull tight the cord with which it 1s 
supported outside the balance; if it be lighter (e.g., 
an empty globe), it should be rigidly supported by 
a stand outside, so that it cannot exert auy pressure 
on the balance. 

By such immersion, the volume of the liquid, and 
one might also think the weight, is not changed ; 
yet the scale shows, by going down, that there is 
an increase of weight and this is greater the larger 
the volume of the immersed body. For every cubic 
centimetre of the latter, the weight of the water 
increases about 1 me. 

It is all the same, whether the immersed body is 
heavier or lighter than the water, whether the hol- 
low vessel is empty or filled; all depends on the 
imme volume, and the external support. The 
weight of the immersed body has nothing to do 
with the result. 

That the hydrostatic pressure of the liquid is in- 
creased by immersion of the body, follows from the 
increased height of the liquid column. If the phe- 
nomenon be thus accounted for, then equal volumes 
of water in differently shaped 3 of equal 
weight, must, by reason of hydrostatic pressure, 
differ m weight. 

One may, even without a balance, make the same 
observation; placing the vessel ou the flat palm of 
the hand; the differences of weight are easily felt 
if the immersed body be not too small. 

It may be offered as an evident explanation, that 
the immersed body loses so much weight as the 
displaeed water weighs ; consequently, the weight 
which cannot be lost, must bo discovered in that of 
the water. 

In the author’s opinion, this is no explanation. 
For the fact that the unaltered volume of water 
acquires a greater weight merely through change 
of its form, is by no meaus thereby shown to be a 
thing necessarily to be expected a priori. More- 
over, the substitute for the weight lost,“ as the 
result of the conditions of hydraulic pressure, 
appears to be the already indicated increase of the 
hydrostatic pressure in the water, and so there is 
no apparent necessity to seek another substitute. 


Among the physical textbooks, that of Wiillner 
(Com stem der Physik) is the only one in which the 
author has found the above matter dealt with, and 
: Wüllner says (as above) that the weight of liquid 
in the vessel in which a body is immersed, must 
increase just so much as the weight of the immersed 
body is diminished. 

Now Dr. Stammer urges that where the foreign 
body outside the balance is fixed rigidly to a sold 
support, and immersed in the water, its whole 
weight is borne by the immovable stand, and in 
this rigid connection the body can neither exert 
5 nor weight, be the vessel empty or filled; 

ence it is not permissible to speak of the water 
bearing part of the weight. Thus the explanation 
doos not mect the case, e. g., where the immersed 
body is lighter than water; for then the weight of 
the water may be many times that of the foreign 
body, and it eannot, strictly speaking, be affirmed 
that the body loses this weight (which it has not), 
nor that the water receives that which is lost. 
this caso, the loss of weight appears rather as 
thrust upwards, which is fully borne by the stand; 
yet the weight of the water is increased. 

The following instructive experiment (says Dr. 
Stammer), may serve to exhibit the phenomenon 
for all cases, and to demonstrate the whole Archi- 
medean law. The ordinary experiments of the 
hydrostatic balance are performed with two balances 
instead of with one. 

Place the vessel with water on one ecale, and 
balance it. Now arrange another balance so that 
the one arm which is turnished with a shortly- 
hung scale and a hook attached to it, is over the 
vessel of water. Now hang a suitable object, best 
a glass globe of known capacity, filled with water, 
or containing mercury, to the hook under the scale, 
and bring the second bulance to equilibrium. When 
the whole is so shifted that this globe dips in the 
water of the first vessel, it will be found that this 
water vessel hus become just so much heavier as the 
immersed body hung from the second balunce is 
lighter. Many variations of the experiment may 
be conceived. 

The fact observed is deducible thence that the 
same water, according to eircuinstunces, weighs less 
or more, and that this weight, with suitable condi- 
tions of volume, may rise to one and a half times, 
twice, or more. But an explanation, in my opinion, 
is not forthcoming ; still less is this fact to be ex- 

ted a priori. For even if I allow thut after this 


increase of weight has been proved by experiment, | fall back on Mr. Herschel's 5 
proof can be had that so it must be, the question for instance, were shifted ten times as far 


this increase of weight take place? What is meant 
by saying that the water acquires weight? In what 
way can the process occur of the water growing 
heavier, requiring more weight to balance itt 

„The case is of course quite altered where the 
immersed body is hung from the same balance beam 
which supports the weighing scale with the vessel 
of water. Here the total weight, that is, the pull 
on the point of suspension, is the same, whether the 
hung body is immersed in the water or remain free. 
In my experiment, the body is hung outside the 
balance or rigidly attached, and cannot, therefore, 
exert an influence on the balance or objects upon 
it, and when a second balance is employed instead 
of the stand, nothing is altered in the reactious ; 
only the difference is made more evident. 

‘t From the whole, it appears to me that neither is 
the result of this experiment to be foreseen, nor can 
it be made clear in a simple way how it occurs.” 


THE SCALE ON WHICH THE UNI- 
VERSE IS BUILT. 


T: following is an asbtract of the first of four 

lectures on the supreme discoveries of astro- 
nomy, delivered by Prof. R. S. Ball, Astronomer 
Royal for Ireland, at the Royal Institution :—The 
lecturer began by remarking that it is the laws of 

ure mathematics which present to us truths of the 
highest generality and principles which must hold 
good throughout all space and all time. The 
supreme discoveries of astronomy were those which 
in this respect must closely 55 to the 
truths of mathematics. Chained as we were to the 
surface of the earth and dazzled by the proximity 
of the sun it needed a special intellectual effort to 
view the solar system in its true perspective. The 
first step was to apply as far . the princi- 
ples of rigid measurement. e must attempt a 
survey of the contents of the visible universe. 
However imperfect that survey, it would yet yield 
us information enough to enable us assign to the 
solar system its true rank among the heavenly 
bodies. The measurements of that survey 
depended upon a sure base-line, and the most con- 
venient base was the true distance from the earth 
to the sun. Various methods had been employed 
in the determination of this distance; the best 
known was that found by means of the transit of 
Venus. So much had been said and written 
about the transit of Venus that a comparatively 
brief sketch would suffice for his present purpose. 
A conjunction of Venusand the earth took place 
every 19 months. Owing, however, to the inclina- 
tion of the pee of Venus to the ecliptic, it but rarely 
happened that Venus was actually seen in front of 
the sun. Such an occurrence, however, took place 
on December 6th last, but no other would happen 
until the year 2004. By observing the passage of 
Venus across the sun from properly chosen spots a 
difference in the time of her entering and leaving the 
solar disc was perceived. From the exact measure- 
ment of these difference of time the distance of the 
sun could be ascertained. The practical application 
however, of this method was beset with difficulties. 
The atmosphere surrounding Venus and the effects 
of irradiation made it difficult to catch the precise 
moment when geometrical contact takes place. 
There were, however, other methodsnot socelebrated 
asthetransitof Venus, which might be expected to 
yield results of a satisfactory nature. He would 
simply describe the 9 9 of one of these alter - 
native methods, which, taking everything into 
account, seemed to himself to be certainly free from 
some of the chief objections to which the other was 
open. The method to which he referred was based 
upon the observation of the minor planets, those 
small bodies which revolve between the orbits of 
Mars and Jupiter. Last year Mr. Gill, the astro- 
nomer at the Cape of Good Hope, invited the co- 
operation of astronomers in the northern hemi- 
sphere in an A to measure the distance of the 
sun by watching the minor planets Victoria and 
Sappho. It was by methods of this kind, in which 
the small point presented by a minor planet could 
be measured in comparison with an equally small 
fixed star that the distance of the sun could be 
obtained without our needing to await the transit 
of Venus. The distance of the sun once known 
became the measuring rod by which to reckon the 
distances of the stars. The star 6l Cygni still re- 
mained the nearest of all the known stars in the 
northern hemisphere. The accordance of the mea- 
surements made by Prof. Asaph Hall with those 
obtained elsewhere by different methods had re- 
duced the limits of unccrtainty within a very 
narrow compass. It was further pointed out that 
in the same constellation Cygnus there is another 
double star of the same general as 61 Cygni, 
which also seemed to be within a strictly measura- 
ble distance. The direct measurements of star 
distances were, however, few and scanty. In most 
cases the distances of thestars were hopelessly beyond 
our ken, and to estimate these distances we could only 
If Vega, 
as itis, it 


would still be visible to the naked eye, if 100 times 
it would still be visible in a small telescope, if 1,000 

times it would yet be seen ina A Se telescope. The 

inference was that some of the minute stars re- 

vealed by our great telescopes only must be 1,000 

times as far off as Vega. In the case of clusters 

and other still more distant objects, we could not 

form even a reasonable conjecture as to their re- 

moteness or their proportions. 


DYEING WITH ANILINE BLACK. 


1 roduce a black that will not turn n the 

wedish Vanadium Company publish the fol- 
lowing simple process in the Iudtstrie Blatter 
1,250 parts of white starch and 420 parts of dark 
scorched starch are boiled in 5,500 parts of water, 
and after it has cooled to 122° Fahr., 800 parts of 
aniline oil and 800 parts of hydrochloric acid 
(specific gravity 21° B.) are added. When the 
mixture gets cold, 420 parts of sodium chlorate and 
500 parts of boiling water are added. At the time 
of using it, but not a moment sooner, 200 parts of 
a vanadium solution are poured into this mixture. 
The goods are left in this bath for ¢:co days, and 
then passed through a solution of aa 
bichromate (half per cent.), warmed to 155° Fahr., 
and next soaped as usual. 

Instead of adding the hydrochloric acid in these 
proportions, it is still better to neutralize the aniline 
drop by drop until a few drops of the liquid impart 
a greenish- blue colour to a very dilute solution of 
Paris violet (1 in 1,000). 

The vanadium solution is prepared by dissolving 
10 parts of vanadiate of ammonia in 40 parts of 
dilute hydrochloric acid at a gentle heat, adding 
some glycerine, and then boiling until the solution 
has acquired u deep green colour and all has been 
dissolved. It is then diluted with water until it 
i as 1,000 parts and preserved in well-closed 
vessels. « 


LANTERNS AND SLIDES.° 
(Continued from p. 494.) 


HEN bichromatised gelatine is exposed to 

light it is reudered insoluble. There are, 
however, other causes of insolubility at work 
moisture and heat. Without moisture there is very 
little action, and we shall see by-and-by that a 
certain amount of moisture must be retained in the 
dry tissue. In cold weather this normal amount of 
moisture does not cause the tissue to become 
insoluble ; whereas in warm weather it will not 
retain its solubility for more than a day or two 
(more or less agin a the nature of the gela- 
tine with which it has been prepared) after sen- 
sitising. Early spring, therefore, is the very best 
time of year forcarbon work. Light is good on the: 
bright days, and if a few dull or wet days should 
intervene the tissue will keep sensitive and soluble. 

The tissue is sensitised aud exposed behind the 
negative. An actinometer of some sort is essential 
to the beginner to judge of exposure. A “se edge 
having been first secured by strips of black paper 
round the negative, the tissue is put into clear, cold 
water till it just begins to curl the reverse way, and 
then squeegeed down on to glass for developing. 
It is not necessary for me to enter into details of 
this part of the process. But take such a print and 
deliberately waste it, aud, instead of squeegeeing it 
down directly is is ready, let it remain a little longer 
in the water, and examine its surface. The picture 
will be in relief, the parts protected from the light 
by the shadows of the negative being the most 
swollen. Look carefully, and, unless the safe ed 
be very opaque indeed, the picture will be distinctly 
seen, even where thus protected by black paper. 
This proves incontrovertibly that light has passed 
through the black paper quite sufficient to alter the 
chemical character of the gelatine, for one pert 
swells more than another and yet not sufficiently to 
render it insoluble, for the moment it is put into 
warm water the part protected by the safe edge will 
wash away completely. It also proves that there is 
no hard-and-fast line of demarcation between 
solubility and insolubility, but that the action of 
light has really gone much deeper into the gelatine 
than would at first sight appear to be the case. 

In preparing the tissue, therefore, if there be not 
sufficient thickness of gelatine beyond that required 
for the formation of the image, this partial in- 
solubilising of the excess is sufticient to prevent the 
paper from coming freelyaway. If force have to 
be used to tear the paper off there is great 1isk of the 
softened film leaving the glass; and, even if it do 
not do so, the print rarely washes clearly and 
evenly. The real truth is that there is a positive 
retlex action of the light, which is reflected back 
again from the paper of the tissue, and so causes a 
double insolubilising action in those parts. I have 
frequently found a rough duplicate print of this 
character adhering to the paper of the tissue, and 


è Extract from a paper by Mr, Georoe Suirh in the 
British Journal of Photography. 
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refusing to dissolve in the same warm water in 
which the real poe was developing, proving that 
the portion of the tissue next the paper was actually 
more strongly acted upon by the light than the 
intermediate parts between that and the print. 

The obvious remedy is to use a black paper on 
which to spread the gelatine, in which case half the 
gelatine will suffice; for I tuke it for granted that 
the amateur will have quite trouble enough prepar- 
ing his gelatine solutions to desire to make them 
cover as many square fect as possible. The solu- 
tions have to be quite free from bubbles, and it is 
needless to state that the thicker the solution of 
gelatine the more trouble it is to get rid of these 
unwelcome visitors. 

If the solutions are made simply of gelatine, 
colour, and water the tissue so prepared would dry 
so hard as to be unmanageable. Something, there- 
fore, of a a hygroscopic nature is added so as to 
retain a certain amount of moisture, which, as I have 
before said, is necessary for the insolubilising action. 
Unquestionably the best and safest thing to use 
is augar (loaf sugar) one-fourth of the weight of 
gelatine. 
Glycerine requires to be used with caution. It 
is often impure, and from that cause has at times 

iven me an infinity of trouble. I should, there- 
ape strongly recommend the amateur to eschew it 


In carbon work the principal difficulty to a 
beginner is the correct exposure. Now, let him 
take heart. It is not insuperable or even ve 
dificult. He will, of course, have been in the habit 
of taking prints on albumenised paper from his 
negatives, and will have learnt that some print 
much quicker than others, but probably will not 
have attempted to classify them. This he must 
now do, and, by the aid of an actinometer, number 
them according to the number of tints they require. 
- This once established the proportion will hold good 
for carbon work, too; and, although correct ex- 
pesure is desirable, the latitude is incomparably 

eater with carbon than with silver. There is no 

ard-and-fast line of insolubility. A little longer 
washing will bring down an over-exposed print; 
prolonged washing with a little alkali 117 often 
save one exposed twice too long; while there are 
several ‘< e for saving prints that have not 
bean exposed half long enough; so that, supposing 
s print should have received ten minutes’ exposure, 
if it have had anything from five to twenty it may 
yet be developed into a good one. 

As to the relative time of exposure compared with 
albumonised paper, no formula can possibly be 
given. It will depend upon the gelatine, the 
amount of colour, the proportion of bichromate, 
and the weather, and also upon when the picture is 
to be developed. Nothing is more clearly esta- 
blished than the fact that, if a carbon print is to be 
developed immediately after exposure, it must 
receive considerably more exposure than if it is 
intended to keep it for some time before develop- 
ment, otherwise by what is called“ the continuating 
action of light ” the picture would be over-exposed. 
In all carbon-working establishments allowance is 
made for this. The pictures are all exposed in the 
morning and developed later in the day, and are 
therefore under-exposed; but the continuating 
action brings them up toproperexposure. I fully 
admit the fact (for it is indisputable), but I am not 
altogether satistied that it is due to the action of 
light alone, 


Erratum.—In our Astronomical Notes for 
March” on p. 561, by a typographical error, the 
Declination of Urauus appears as South instead 
of North, as it should have been. 


The Action of Coffee.—Dr. Guimaraes, of Rio 
de Janeiro, concludes, after many experiments upon 
animals, that coffee is directly useful owing to its 
assimilablo principles, and is also especially useful 
indirectly, owing to the large quantity of nitro- 
genised food which it causes to be consumed. It is 

obably superior to stimulants such as alcohol, 
De taken iu even large doses, it leaves a per- 
fect equilibrium between assimilation and dis-assi- 
milation, while at the same time permitting the tissues 
to be consumed to a greater extent. 


Letts’s Household Magazine.—We have 
received a copy of the first number of a new pub- 
lication to be issued monthly with the foregoing 
title. The services of some of the most popular 
editors in their respective departments have been 
secured. There is a serial story by Rosa Mulhol- 


land. illustrated with a full-page plate by Miss 
Edwards; then follow Poultry Breeding, and their 


Common-sense management, by Dr.Gordon Stables; 
Our Housekeeping and Bill of Fare for March, by 
A. G. Payne; the Work-room, with illustrations 
by Elise Ollif; a Story for Boys, illustrated by 
Alfred H. Miles; the Nursery Object Lessons, illus- 
trat d by Alice Burnett: a new Song by Josiah 
Booth; Calendar of Garden Work to be done in 
March, by William Early; the Fashions of the 
Month, by Elise Ollif ; the Kitchen, its Importance, 
by J. C. Buckmaster ; and a chromo, entitled“ The 
Flower Girl,” by Mulready. 


SCIENTIFIC NEWS. 


— — 


TA discovery of a comet by Brooks and Swift 

is published in Dun Echt Circular No. 69. 
The news is from Prof. Lewis Swift, of the 
Warner Observatory. The details are Feb. 
23:528 G. M. T., RA. 22h. 50m.; N. Dec., 
25°; motion east. The comet was also observed 
on Feb. 24:4988 in R.A. 23h. 7m. 23:28. ; 
N. Dec., 30° 27’ 44". At the time of writing, the 
comet is in the constellation Andromeda; but is 
reported to have a daily motion of 18m. in R. A., 
and of 2° 35’ in N.P.D. J 


The place of the great comet (1882) for Berlin 
midnight, on March 4, is, according to Dr. 
Kreutz, R.A. öh. 5lm. 88.; S. Dec. 14° 26°95’. 


Mr. J. Birmingham, of Tuam, has been 
awarded a gold medal by the Royal Irish Aca- 
demy, for his distinguished labours in observa- 
tional astronomy. 


In a lecture delivered last week at the London 
Institution, Prof. Ayrton spoke of the efficiency 
of electric motors. Very small ones could have 
only a small etticiency, but when large enough to 
yield several horse-power, it might be as much 
as 70 or 80 per cent. Small motors, were, how- 
ever, specially useful, because they could bo taken 
to the work. 


Messrs. Ayrton and Perry have obtained a 
patent (3036, 1882, 6d.), for an invention of a 
combination of steel and wrought-iron in the 
field-magnets of dynamos. By this means the 
find it possible to obtain a constant E. M. F. 
between the two onds of the outside circuit, 
whatever the resistance may be; or a constant 
current in the outside circuit. They are thus 
able to work lamps or motors in parallel circuit, 
or in series, so that any one lamp or motor is 
practically independent of the rest. 


Herr Traube says that if platinum (sheot or 
wire) be shaken with hydrogen, air, and water, 
hydrogen peroxide is formed in quantity. Pal- 
ladium, in presence of water and oxygen, 
oxidises carbonic oxide to carbonic acid, and pro- 
duces the same hydrogen compound. 


One of the German technical papers mentions 
that the slag obtained in the basic process in that 
country contains as much as 19 per cent. of 
phosphoric acid, and it is suggested that the 
powdered slag would be a valuable manure if 
spread over the fields bcfore winter, so that 
injurious matters might have time to oxidise. 


It is stated that Mr. D. G. Fitzgerald has re- 
cently demonstrated that carbon may be oxidised 
in the Voltaic cell. He uses retort carbon, or 
even common gas-coke. | 


A Mr. Loder, of Leyden, has obtained a patent 
in this country for a manufacture of wine” 
from sugar and glucose, mixed with colouring 
matter, and subjected to fermentation. The 
colourings suggested are dye-woods, orchella- 
weed, and sorrel-paste. 


The Naval Engineering Exhibition, which in 
1882 was so successful at the Agricultural Hall, 
will this year cover a wider ficld by including 
mechanical engineering generally — thus ad- 
mitting lathes and machine tools, and the pro- 
ducts of the metal industries. 


At Turin in 1884 a genoral Italian Exhibition 
will be opened. The exhibition will embrace 
physics and general chemistry, with their appli- 
cations, and mathematics. 

Formic and acetic acids have been often ob- 
served in plants. Recently Dr. Bergmann has 
examined a largo number of plants (using a 
modification of the silver 0 10 as test), to de- 
termine the condition of formation of the acids 
and the part they play. Ho considers these acids 
occur in protoplasm throughout the whole vege- 
table kingdom; they are found in the most 
widely-different of plants, and both in 
plants that have, and plants that have not, chlo- 
rophyll. They aro probably produced by rotro- 
grade metamorphosis. It 1s also probable that 
other members of the series of volatile fatty acids 
(propionic, butyric, caproic, and perhaps the 
whole series) are very widely diffused through- 
out the plant world. Volatile acids show an in- 
crease when assimilation has been arrested by 
withdrawal of light, and the state of inanition has 
occurred. Ina plant subjected to a temperature 
below that of the minimum of growth, and at the 
same time deprived of light, there is no increase 
in the amount of volatile acids; thus their fore 


mation seems to be somehow independent of the 
respiratory process. They orokati result from 
a splitting up of the constituents of vegetable 
protoplasm. 

It appears, froma pamphlet published in 1876, 
that a well-known medical man in Melbourne, 
Mr. William Thomson, there expressed very 
definite views as to the parasitic nature of 
tubercle, anticipating by six years a doctrine 
which has recently come into favour. In a recent 
treatise Mr. Thomson shows from statistics that 
the mortality from consumption in Victoria is 
groatly on the increase; thus, taking all ages, it 
has increased from 11°49 per 10,000 in 1871 to 
13°90 in 1881. And itis pointed out that this 
is not to be accounted for by any influx of dying 
visitors to the colony, but is largely due to an ine 
creasing death-rate among Victoria- born persons. 
Mr. Thomson maintains that phthisis is a 
specific poison disease, that it is never of climatic 
origin, nor dae to dampness of soil, or 5 
circumstances of life that it has been impo 
into Australia by invalids from Europe, &e. Its 
prevalence among servant-girls is attributed solely 
to the inhalation of the germ-laden dust of the 
bedrooms they have to sweep out. Sea- voyages 
are beneficial to consumptive patients chi 
because they subject the patient to a continued 
inhalation of saline and slightly iodised air, 
which is unfavourable to the development of the 
parasites. i , 

The fact, observed by Moser, that a galvanic 
current arose in amalgamation of zinc was inves- 
tigated by Herr Obach some little time ago, who 
found that such currents are thermo-currents, 
due to changes of temperature produced by amal- 
gamation. Some doubt having been thrown on 
this explanation, Herr Haga has lately made a 
new study of the subject, sceking to answer the 
question whether the difference of temperature 
arising in amalgamation is sufficient to account 
for the current observed. The experiments (de- 
scribed in the Annalen der Physik), were made 
with zinc, and gave so good an agreement of the 
temperature ditterences of the amalgamation- 
current with thermo-currents, that Herr Haga is 
led to assign an exclusively thermal origin to the 
currents occurring when metals are dipped in 
mercury. 

An interesting case of breeding is reported 
from Germany—viz., the fruitful pairing at 
Halle, of a Gayal bull from India with a cow of 
the long-horned African Zebu race, from the 
Soudan. The latter belongs to the oldest races 
of horned cattle, whose forms, as the figures on 
ancient Egyptian monuments ‘witness, have re- 
mained the same for thousands of years. The 
result shows 155 Herr Kühn points out) that 
such animals of primitive type, which have been 
so long subject to the same conditions of life, 
may, with suitable treatment, prove to be un- 
weakened in their power of reproduction, even 
whon placed in circumstances that differ in the 
most extreme ways from those of their home. 


There are medical cases in which liquids have 
to be promptly brought into the stomach, but it 
is impossible or unadvisable to introduce them 
by the gullet. For such, Dr. Tansini, an Italian, 
proposes a capillary puncture of the stomach 
with a thin needlo-tube. This he has proved by 
experiments on animals to be harmless. From 
his studies on the dead bodies, he believes the 
method to be practicablo, even with the stomach 
empty and retracted. Dr. Tansini indicates 
precisely the space where the anterior surface 
of the empty stomach is directly accessible. He 
owns that there is some risk of not penctrating 
the stomach at all, or of penetrating too deeply, 
and he therefore recommendsa slight incision be 
first made, so that the surface of the stomach 
may be reached for introduction of the trocar. 


The clearance of snow from railways often 
proves a difficult problem. An apparatus of 
pneumatic character has been recently invented 
in America, by Mr. Stock, for the purpose. This 
apparatus is placed in front of the engine, and 
contains adistinct ee nan workingu blower. 
At the front is a sort of funnel, opening for- 
wards, the size of its mouth being regulated by 
means of a hinged door and toothed sector. The 
snow is here drawn in by suction, and finely 
divided into flakes by a wheel with palettes on its 
covered surface (this is driven bya belt). Then 
the flakes pass on to the fan blowing machine, 
which drives them into a horizontal tube abovo, 
the carriage, capable of being placed obliquely 
so that the snow may be thrown off tho line. The 
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fan- blower makes 600 revolutions a minute, and 
is capable of displacing 2,100 ¡cubic metres of air 
a minute. The escape steam from the engine is 
directed into the tube just referred to, to increase 
the draught. Mr. Stock considers his machine 
will clear the way as quickly as a gang of 500 
workmen, (It is described, with figure, in Le 
Nature.) 


In a recent papor to a German serial Herr 
Schwirkus deals with the variability, arising 
from porosity, of weights of cast metal, or 
material cast and then worked with pressure, 
and which, in the case of cast-iron weights, may 
amount to whole grammes, in fine gold-plated 
brass or bronze weights to hundreds of milli- 

es. In a series of experiments by a 
overnment Commission, the evils of porosity 
were obviated, when the passages from the pores 
were not very large, by immersion in linseed oil, 
and heating to combustion of the oil (a like 
method is adopted in machine-work, for stopping 
the pores of cast-iron walls against penetration 
of water at high pressure). A pretty thick gal- 
vanic coating also affords protection. Among the 
recently-proposed materials for fine weights, cast 
steel offers no important advantage, and phos- 


hor bronze, in general, none at all; on the other 
d, chilled cast iron seems to be excellent. The 


surest proof of porosity is obtained by oe 
water- weighing, and comparison thereafter wi 

a piece, known to be without pores, in air of 
different pressures on a vacuum ce. 


M. Terby has lately communicated to the 
Belgian Academy some observations of the aurora 
seen at Louvain on 17 Nov. last year. It was 
distinguished by the intensity of the red glow, 
and by the translation of the rays from the east to 
the west, by the north, being comparable, in 
both respects, to the aurora of 9th April, 1871. In 
describing the aurora of 2 Oct.. last year, 
M. Terby called attention to something like a 
monthly periodicity in many of these phenomena. 

e aurora of 17 Nov. could not thus be asso- 
ciated with that of 2 Oct.; but M. Terby notes 
that, on the 28 Oct., a powerful magnetic dis- 
turbance was recorded at Brussels Observatory. 
He gives, in the same paper, a list of some thirty 
aurore, which seem to have been separated by 
intervals of about a month. 


Among other points noted by the secretary of 
the Franklin Institute in a ‘Summary of Dro- 
gress in Science and Industry in 1882, is the 
addition, during the year, of not less than 11,000 
miles of new road to the railway systems of the 
United States. The production of iron and coal, 
it is thought, will probably be found not to differ 
much in amount from that in 1881, which was 
higher than in any previous year. The production 
of the precious metals shows a slight decrease as 
compared with 1881. The successful cstablish- 
ment of the beet-sugar industry in the United 
States appears in the profitable operations of the 
Alvarado factory in California during the past 
year. Tho introduction of the Solvay process for 
manufacturing soda, commonly known as the 
ammonia soda process, is an important industrial 
event. The glucose industry has fully maintained 
its remarkable rate of increase, and a colossal 
„establishment is about to be put in operation in 
Chicago. The cable system for tram-cars is now 
in successful operation in San Francisco, Chicago, 
and Philadelphia. 


... ——— a e E 


A SUGAR-HOUSE is being erected at Chicago for 
treating 12,000 bushels of Indian corn daily. As 
each bushel of maize yields about 2SIb. of sugar, the 
production will be, it is estimated, about 50,000tons 
yearly. The buildings, occupying nearly 25 acres, 
will cost about £320,000; and the boilers will be of 
7000 horse-power. 


Tue Governmental North German Gazette refers 
reproachfully to the fact that the North German 
Lloyd Company has ordered from a well-known 
Clyde firm a couple of steamers, each of 2,500tons 
burden and 6,000 horse-power. Such conduct, it 
suggests, is both unpatriotic and anti-protectionist 
—two very heinous faults in the eyes of the German 
Chancellor and his accredited organs. 


‘PHILADELPHIA derives an annual revenne of 
£2,400 from telegraph, telephone, and electric light 
companies, forthe use of its overhead and under- 
ground wires. Each company makes a return 
annually of the number of poles, &c., and a 
payment of £1 per annum for cach mile of wire 
used for telegraph or telephone purposes, and £3 
per mile per annum for electric lighting purposes is 
required. There are at present about 10,000 miles 
of wire in the city. ‘ 
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“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a n may 
have some particular knowledge and experience of the 
nature of such a person or such a fountgin, that as to 
other things, knows no more than what everybody docs, 
and yet, to keep a clutter with this little pittance of his 
will un e to write the whole body of physicks ; a vid 
from whence great inconveniences derive thei n 
—Montaigne’s Essays. 


their original. 
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THE NEW VALUE OF THE EARTH’S 
COMPRESSION, AND TABLES 


FOUNDED UPON IT-—THE RECENT 
ELECTION OF COUNOIL OF THE 
ROYAL ASTRONOMICAL SOCIETY—#9 
AND 5 AURIG2Z:—ASTRONOMICAL 
WORK—SEVEN DIALS — JOSHUA 
COMMANDING THE SUN TO STAND 
STILL—DIAPHRAGMS IN A TELE- 
SCOPE—-MERIDIAN INSTRUMENT— 


SIDEREAL CLOOK—THE GREAT lin 


COMET OF 1882—THE INVITATION 
TO OBSERVE THE ECLIPSE OF MAY 
6th NEXT: AND WHAT HAS FOL- 
LOWED IT—TRANSITS OF MERCURY 
—A SPOTLESS SUN—ENCKE'’S COMET 
IN 1881—THE ZODIAO OF DENDERAH 
—POWERS FOR A 2iin. TELESCOPE— 
THE MERZ POLARISING EYE- 
PIECE—y CASSIOPELZE. 


ae far the greater part of the mass of 
numerical detail with which the Monthly Notices 
of the Royal Astronomical Society are crowded 
may well be left entombed in their pages, for rare 
and occasional reference. A very notable excep- 
tion, however, as it seeems to me, occurs in the 
January number of the Notices, in the shape of a 
aper by our President, Mr. E. J. Stone, which I 
ancy a good many other working astronomers 
besides myself would be glad to see reproduced in 
a separate form. It is on the Reduction of Lati- 
tude and Logarithm of the Earth’s Radius with 


tabular of his article could be reproduced in 
octavo, it could be easily bound up with many of 
the existing volumes of tables, and in such a form 
would be very handy indeed. 

Mention of the Monthly Notices suggests to me to 
remark, that I find, after all, in my remarks in letter 
20953, on p. 461, that I over-estimated the amount 
of public spirit existing among the Fellows of the 
Royal Astronomical Society. It really seems as 
though the wire pullers in our Council, who year 
after year smuggle fresh names of members of the 
South Kensington Ring (or their abettors) into the 
House List, wero destined ultimately to convert the 
governing body of a great and noble socicty into 
a mere clique pledged to aid the schemes of the 
jobbing crew at Brompton. Greatly and sincerely, 
though, as everyone must deplore the death of 
Professor H. J. Smith (and, assuredly, no one feels 
more than I do the irreparable loss that British 
Mathematical Science has sustained by the removal 
of that t man), we may yet congratulate our- 
selves on the return of THE onomer-Royal—I, 
of course, mean Sir George Airy—to our Council. 
It was simply a disgrace to everyone concerned 
that his name was ever expunged from the House 


List at all, while that of his official successor was 
suffered to remain on it. But, as I began 
by saying, there is a terrible absence of 
ublic spirit among the Fellows of the society. 
know rsonally of three absentees from 
the sandal” meeting, all of them men feeling 
—or professing to feel—as indignant as I do at the 
gradual encroachment of Brompton jobbery in our 
governing body, who yet would not take the trouble 
to come a few miles to give effect to their opinions 
at the ballot-box. One had another engagement ; 
another (who could come up to London on the pre- 
vious day on a different mutter) had too much te 
do“; and the third actually was stopped by the 
weather! Ex tribus disce omnes.“ I have been 
told of other equally trumpery excuses; but these 
occurred within my own cognisance. If this 
apathy continues, the packing of our Council will 
proceed steadily year by year, until it consists prac- 
tically of aclique prepared to back Solar Physics. 
Committees, Physical Observatories, and cognate 
shams of all kinds for putting money into their 
own pockets or those of their friends. Are, or are 
not, the Fellows of the Royal Astronomical Society 
pared to see it dragged down into the mud in 
is fashion ? , 
Would ‘H. S.” letter (21065, p. 545) be surprised 
to learn that I have myself glimpsed 
comes to 6 Aurige quite unmistakably w ) 
Zin. of aperture; as also that of 6 Aurigæ wi 
much greater difficulty with the same iustrument / 
It had a first-class object-glass, by the bye, of ve 
long focus, cut down to the diameter indicated. 
This was about a year ago, and I have never looked 
at either star since. For aught I know, one or 
both of these comites may be variable; but that 
they were visible at the date I mention I have no 
more doubt than I have that I am writing these 


es. 
I hope that every incipient astronomer will read 
letter 21073 (p. 546) through from beginning to end ; 
and having done so, reperuse it straightway. The 
advice it contains is so thoroughly sound that the 
student can scarcely fail to profit by laying it 
earnestly to heart. 

If Mr. Lecky (letter 21082, p. 548) will turn to 

. 3/8 of the ‘‘ Curiosities of London,“ by the late 

ohn Timbs, he will find that „ poe 

litan antiquary saying, apropos o e Seven 
Dials, “The: column and dials were removed in 
June, 1778, to search for a treasure said to be con- 
cealed beneath the base. They were never replaced 
but in 1822 were purchased by a stone-mason, an 
the column was surmounted with a ducal coronet, 
and set up on Weybridge-green as a memorial to 
the Duchees of York, who died at Oatlands in 
1820. The dial is now (1868) a stepping-stone at 
the adjoini Ship Inn.” 

“ Lamplighter” (reply 49324, p. 552) could 
scarcely have quoted a passage from the Bible more 
corroborative of the theory of the purely poctical 
character of the narrative in Joshua x. 12, et seq., 
than that which he has cited from Habakkuk iii. 11. 


-| Why, the entire context shows the latter rhapsody 


to be poetry, and nothing else. What do we read 
in the immediately preceding verse? The deep 
uttered his voice, and lifted up his hands on high.“ 
Would Lamplighter ” seriously contend that the 
ocean had Aands (to say nothing of a voice) to lift 
up? The phenomenon referred to in Isaiah xxxviii. 
8, of the shadow going back on the sun-dial of 


ry | Ahaz, may have been caused, quite naturally, by 


a parhelion; and its alleged prediction have been 
an arriére pensce, or much later interpolation. 
Neptune“ (query 49554, p: 970), will find that 
if he removes the stops or diaphragms from the 
tube of a telescope, he will get extrancous light in 
the field, which will give a hazy or ncbulous 
appearance to any object he may be observing. A- 
diaphragm to be effective should just permit the 
entire object-glass to be seen through it, when tho 
eye is placed in that object-glass’s focus. Am 
instant’s consideration will show that if we have a 
gin. object-glass of 48in. focal length, that a 
diaphragm 2854 half-way between it and itz 
focus —i. e., 24 in. from the objective, should have an 
aperture of II in., while its aperture must be reduced 
to lin. if it is to be placed 32in. from the object - 
glass, or 16in. from its focal point, and so on. In 
addition to this primary function of cutting off stray 
light, stops fulfil the further useful purpose of 
strengthening the telescope tube and making it 


more rigid. 

If “J.J. H.“ (que 49574, p. 557) will refer to 
Vol. XVIII. of the Pars ECHANIC, he will 
find a full illustrated description on p. 541 of the 
instrument concerning which he puts his question, 
and which is called a dipleidoscope. He will find 
further references to it on pp. 21, 37, 94, 95, and 
128 (where there is an engraving of it in situ) of 
Vol. XIX.; and on pp. 429, 462, 510, and 550 of 
your XXIVth. volume. 

The reply to “J. J. H. 's next query (49575, samo 
page) depends a good deal on what he means by a 
L. Sidereal clock.” If he intends to ask, Can an 
ordinary clock be made to keep sidercal time ? 
the answer is, That any clock or wateh what- 
ever may be made to do that by simply shorten- 
ing the pendulum, or balance-spring, as the 
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case may be, until the hands travel round twenty- 
four hours during 23h. 56m. 409s. of mean solar 
or ordi time. But, of course, sidereal time is 
reckoned right round the 24 hours; so that, to 
adopt a common dial for astronomical purposes, a 
second set of figures would have to be painted on 
it: XIII. under (or over) the I.; XIV. over the 
II.; and soon. In an observatory it is essential 
that the ticks of the clock should be particularly 
loud, sharp, and distinct, as all observations into 
which time enters as an element are made by listen- 
ing to their beata while the eye is applied to the 
instrument in use. Hence, some form of dead- 
beat” escapement sere used, and the pendulum 
is of such a length as beat accurate sidereal 
seconds. One of the old-fashioned upright clocks, 
which generally beat seconds, may be made to keep 
i time by a little shortening of the pendulum. 
Of course, a opia dulum is a sine qua 
non for regular astronomical work. As I have pre- 
viously said, though, the dial of a sidereal clock 
must, in some way, be made to show the whole of 
the 24 consecutive hours. 


In redemption of the promise I made to 
“C. A. B.” (query 49355, p. 508), in letter 21064, 
I have looked into the question of tho orbit of the 
Great Comet of 1882, and it seems to me that his 
entire difficulty has had its origin in his supposition 
that such orbit waa direct. he will reficct for a 
moment, he will remember that the Comet was 
first seen to the west of the Sun by Mr. Finlay; 
that it travelled up to the Sun's preceding limb, 
across his face into perihelion, pursued its 
course behind him, and emerged once more at his 
western limb. Hence its path was, quite na aed 
a retro one. “C. A. B.” canes that the 
longitude of the elion is measured from the 
5 ong the comet’s orbit. Now a 
fashion arisen of dropping out the words 
direct or retrograde in giving the 
elements of a cometary orbit; possibly with 
za view to saving a word in telegraphing 
the elements by their computer. The assumption 
is, that all comets’ orbits are direct, and when the 
computer has to deal with a retrograde one, he 
gives the inclination as greater than 90°. Thus 
the plane of the orbit of the comet under discussion 
e an angle of about 38° with the Ecliptic. 
This the modern computer would call 142°, as the 
comet was travelling in a retrograde direction. 
Within two hours of passing perihelion, the comet 
moved backw through its descending node in 
Longitude 13° 59’. Its longitude has, since then, 
continued to increase, until it was, on January 6th 
(as C. A. B.“ quite correctly states) 106° It is 
now increasing very slowly, and in about 350 
years— ing Professor by’s estimate of its 
riod to be correct—it will be in aphelion. Its 
mgitude will then be about 130°. 


The curtain has risen on act two of the little farce 
to which I invited attention in letter 20849 (p. 356), 
und I now learn from the se rs that the 
“assistants ” of the two members e (so-called) 
Government Expedition to t last May are 
to be despatched to the Pacific, at the national cost, 
to observe the Eclipse of the co ding month 


m the t year. Now, I am informed upon I 
authority whi 4 : a 


ich I can scarcely question, that one 
of the most skilled Eclipse observers in England, 
who is, moveover, our leading authority upon the 
subject of the history and details of Eclipses gene- 
rally, did volunteer to go out in response to the 
free-and-easy invitation given at the December 
meeting of the Royal Astronomical Society. Inas- 
much, however, as his doing so would hardly have 
tended to the glorification of the gentleman who 
made such a pleasing exhibition of himself on that 
oocasion, the offer of the able and most competent 
” astronomer to whom I have referred was declined. 
It is needless to add that he is not a member of, or 
sym iser with, the Brompton Ring, and that 
what he would have done would have been wholly 
and solely for the benefit of Astronomical Science, 
and not for that of any member or members of the 
“ Solar Physics Committee or any cognate sham 
or kind of scientific quackery whatever. Besides, 
he would have reduced and discussed his own ob- 
servations, which the assistants will hardly be 
permi to do. 
A work of the highest theoretical interest has 
jast been issued by the Bureau of Navigation at 
ashington, in the shape of the Discussion and 
Results of Observations on Transits of Mercury 
from 1677 to 1881,“ by Professor Simon Newcomb; 
forming Part VI. ef the first volume of Astronumi- 
cal Papers, for the use of the American 
Ephemerisand Nautical Almanac. While urging eve 
astronomer interested in this subject to procure aad 
read for himself this most recent and exhaustive 
investigation by the famous American mathema- 
tician, it may not be wholly without interest if I 
indicate briefly the direction in which Professor 
Neweomb's elaborate researches have tended. 
Briefly, then, the two chief questions for whose 
solution he has appealed to the resulta derived from 


Transits of Mercury are: first, the possible variation | o 


in the length of the mdereal day, in other words, 
the change in the rate of the Earth's rotation; and, 
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secondly, the discordance between the theoretical 
motions of M s perihelion and those 


actually observed. fith reference to the first 
question, the result of an elaborate investigation 
would appear to indicate the most probable eof 


the constant indicating a change of rate in the 
Earth’s rotation to be zero; and that, hence, we must 
for the „„ the Earth's motion as uni- 
form. m this it will be at once seen flows a 
corollary 
author thus formulates. 
motion of the Moon not eo ap for by 
the theory of gravitation i 
exist in such a way that the mean motion of 
the Moon between 1800 and 1876 was really less 
than it was between 1720 and 1800.” While saying 
this, however, Professor Newcomb is careful to 
int out that this assumption is very far indeed 
m being free from doubt; and t, though 
improbable, it is yet possible that part of this 
inequality was due to a change in the rate of the 
Karth’s rotation. The question can by no means 
be regarded as being yet definitely settled. Tho 
discordance between the theoretical and observed 


e of 
of his perihelion be increased to „ oo ; 
though, we learn that “It follows that the 
observed centennial motion ‘of the perihelion 
of Merc is greater by 43” than the theo- 
retical motion computed from the best attainable 
values of the masses of the planets.” This natu- 
rally brings us to the consideration of Le Verrier's 
hypothesis, which presupposes the existence of a 
planet, or group of planets, between Mercury and 
the Sun; but the author points out almost in- 
superable objections to this, and only hints, in a 
hesitating way, that the minute icles com- 
posing the zodiacal light might, did their com- 

ined mass suffice, just conceivably act as a planet 
would do in this respect. The work concludes 
with a table and two large. diagrams, by the aid 
of which the details of e transit occurring 
between 1600 and 2100 may be found by inspection. 
I venture to think that few works on physical 
astronomy of more enduring interest than this last 
one of Professor Newcomb’s have been issued for 
some time past, and would reiterate my advice to 
everyone interested in the questions it discusses 
with such conspicuous ability, to obtain it forth- 
with for hi : 

As we cannot be very far, one way or another, 
from a sunspot maximum, it may not be without 
interest to note that, this morning (February 23rd), 
with a power of 80, the Sun’s disc is absolutely 
free from any trace of a spot whatever. 


With reference to the remarks made ìn letter 
21095 and 21096, on p. 567, as to what I said con- 
cerning Encke's Comet in letter 21064, I may explain 
that the Syet 4 ic ha of A Young Astronomer” 
is strictly and literally correct; inasmuch as I was 
in a very great hurry, indeed, to catch the post 
when I ed the words on which he comments. 
the indices of Vol. XLI. and XLII. of 
tbe R.A.S. Monthly Notices, and, failing to find 
any mention of the a ition of Encke's Comet in 
1881 therein, concluded that it had not been seen at 
its last return to perihelion. Had I been less 
pressed for time, I should, of course, have referred 
to other works. On looking at my own Observatory 
book, I find that I 8 observed 8 2 Comet 
m on the night of September , in the year 
referred to! 


I fear that I cannot help ‘‘Spica’’ (reply 49439, 
p. 575) inasmuch as I am ignorant of any discus- 
sion of the question of the origin of since 
that of Letronne, in the Rerue des Deur Mondes, 


for August, 1837. I dismiss the Rolleston vagaries 
ublished in the Astronomical ister,” in 1868. 
badly, I can find no reference w er to the 


Zodiac of Denderah in a place where I should 
certainly have expected to find it: I mean Wilkin- 
son's Ancient Egyptians.” By the bye, ‘‘ Spica ” 


may consult the article 555 the old 
Penny Cyclopedi ough, wit vantage. 
This, I should think, i 


is ve robably reproduced 
in the more recent English Cyelopedia >; but I 
have not the latter work at hand to refer to. 
There is a queer little book, too, which he may 
possibly pick up through a second-hand bookseller, 
which is not wholly devoid of interest. I copy the 
title- for his benefit: ‘‘A Treatise on the 
Circular Zodiac of Tentyra in Egypt, by Mr. John 
Cole, Purser in the Royal Navy. Sold by Longman 
= Co., London. aan 5 i 

the refracting telescope in the possession o 

48. E.” (query 4.9599, p. 579), is a first-class 
achtamatic, he ought, on fine nights, to be able to 
employ a power of 250 with it on close double stars, 
and 130 on the Moon and planets. 

It will save time if, in reply to query 49601 
(p. “totes copy out the description, diagram and all, 
L the erz polarising eyepiece which Appen on 
29955 of Professor Young’s admirable book on the 
n un.’ 


Manch 2, 1883. 


4% The light entering at A,” says the author, 
4 first encounters Ds ira gh er pri 1 85 set at 
the polarising angle; about į jth of the passes 
through the prism, emergin dicular to its 
near surface, and, being rejected, about yeth is 
reflected and polarised by the reflection. re- 
flected ray next strikes surface of the second 
prism-P*, and here a considerable on of the 
remaining light is thrown away. t which is 
left is reflected into the upper portion of the eyepiece 
parallel to its original direction, through an opening 


ow — — wm we oe 


la 


in the top of the circular case in which the two 


risms are mounted. The upper case is attached 
the lower in such a manner that it can be turned 
around the line CD as an axis. It contains two 
lane mirrors of black glass placed as shown m the 
With things in the position indicated, a 
beam of considerable strength would ramae 
at B—so strong, in fact, as to be painful ; and the 
same would be the case if the upper piece were 
turned 180°, bringing the mirrors into the, position 
shown by the dotted lines, with the issuing ray in 
the prolongation of the incident. But by turning 
the upper piece one quarter of a revolution, the 
issuing ray can be entirely extinguished ; and by 
perme at less or more than 90°, the intensity of 
the light can be controlled at pleasure. As no 
5 is used, everything is seen of its proper 
Without being able to give a categorical reply to 
query 49642 (p. 580), it may 1188 “Algal” to 
uote from pp. 21 and 22 of the original edition of 
the Celestial Cycle what Admiral Smyth said 
with reference to the variability of y Cassiopeis: 
H. (Sir John Herschel), he says, ‘‘ wrote to me. 
from Slough in October, 1838, that it was then 
decidedly the chief star in that icn. On 
the 28th of April following he again addressed me. 
on the subject, saying, ‘In a former letter I re- 
guested you to notice a Compe as then less 
than y. It was so, and continued so for some time ; 
but it soon regained its ascendancy. On the 2lst 
instant I in got a positive observation —and a 
was then decidedly smaller than B or y. I feel 
now quite assured not only of the change, but of 
its periodical recurrence.“ This is the earliest 
record that I can find of an expressed suspicion of 
the variability of y Cassiopeis. The odd thing is 
that it is not included in Sir John Herschel’s own 
List of Variable Stars on pp. 600 and 601 of the 
latest edition of his ‘‘Outlines of Astronomy: 
nor does Chambers, usually so full and accurate in 
all his details, insert it in either of his Catalogues 
of Stars known, or suspected, to be variable. 


A Fellow of the Royal Astronomical Society. 


0 AURIGZ. 


21118.]—Wrru regard to the magnitude of the 
ob . of 0 A , alluded to by Mr. Knott 
(letter 21098, p. 567), it would seen that the esti- 
mate given by Zin Vol. XLIV. of the Memoirs is 
O T's. B observes, in the preface to that Ca 
„The magnitudes given in the eighth oolumn of the 
measures are taken from the original Catal „in 
which the pair is first found, with the exception of 
the O = pars, the magnitudes of which are from 
Dembowski’s ‘Measures of the Pulkowa Cata- 
logue’ ; but it must be remarked that De'n ober- 
vations of 9 have not yet been published, and that 
though /3 quotes the result of De's menssuroa of 
AB in his notes, ho does not directly state that the 


magnitu le given by him was assumed from that 
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observer. pe 10:5m. is the mean of two at pre- 
sent unpublished observations at the epochs 1878°840 
and 1878°893. 's excessivel 
at 293°3° 45:5” is called 10m. b 
11 mag. (in what scale?) ae 1. in 1877; it was 
certainly smaller than 10m. H. at the beginning of 
1875, when Mr. Ward called it 12m. H., with which 
my estimate of 124m. agrees. I presume that Mr. 
Knott’s magnitudes are expressed in A.'s scale ex- 
tended. The changes in this star and the more 
distant companion are due to the proper motion of 
the large star. 

H. 8. 


February 23. 


D'ARREST’S COMET. 


121119.J— “ F. R. A. S.,“ in reply to Mr. Cornish 
(letter 21064, p. 545), states thut D'Arrest's comet 
has not been seen since 1857. It was not noticed, 
I believe, at its next return in 1864; but was 
afterwards observed in 1870 and again in 1877. 

Feb. 24. Swithin St. Cleve. 


minute comes 
myth in 1832 and 


THE MARKINGS ON JUPITER—TELE- 
SCOPES AND ASTRONOMICAL WORK. 


[21120.]—Oļx February 23, at 6h. 13m., the 
equato white spot on Jupiter was estimated 
central. It was, however, far less conspicuous 
than at the early part of the month, 

On February 24, at 7h. 30m., the great red spot 
oame to the planet's central meridian. It was cer- 
tainly very faint. Definition was superb, and I 
carefully examined the spot with the whole aper- 
ture of my 10in. With reflector, and power 212. 
There was no indication of disruption ; the spot 
preserves its integrity of figure, though ita increas- 
ing paleness is very evident. 

As to the relative merits of refractors and re- 
flectors, they have been discussed over and over 
again in your columns. The question is invariably 
left where it began. I think we ought to study the 
results more than the means of astronomical work. 
Certainly, to get good results we want efficient in- 
struments; but it must be admitted that though 
the latter are abundant enough, there is yet a great 
scarcity of original work. The fact cannot be 
ignored that our observers are showing a degree of 
apathy beyond all precedent. 

One is tempted to inquire why little or nothing 
is done with the many fine instruments in this 
country? Ho is it that we hear so seldom of Mr. 
Newall’s 25in. Cooke refractor, from which great 
991 were expected, and which, it was understood 
would be placed at the partial disposal of amateurs! 
Were this instrument in America, we might depend 
that its great resources would be utilised to the 
fullest possible extent. Here, in this country, we 
seem to have relapsed into a state of indolence, 
and to be the mere ive spectators of the valu- 
able work accomplished abroad. 

Your correspondents, Messrs. Gemmill and 
Franks, have done the right thing in pointing out 
to amateurs the necessity of applying their energies 
to certain special departments of observation. It 
is to be hoped that their advice may be followed, 
and that hereafter we may learn, as the result of 
all their writing upon the construction of telescopes 
and their relative perfurmances, of increased en- 
thusiasm amongst our observers, and that a larger 
amount of original work is being done. 

. F. Denning. 

Bristol, Feb. 24. 


SOLAR ECLIPSES ON JUPITER. 


21121.]—Iy reply to Mr. H. Broughton (letter 
21097, p. 567), I must first say I do not under- 
stand his heading, Triple Eclipse of Jupiter's 4th 
Satellites, nor can I make anything out from his 


diagram: but I think he probably is aiming to show | © 


some of the circumstances attending the three solar 
eclipses caused on Jupiter by the rapid rotation of 
the A og combined with the ordinary revolution 
of the IVth satellite. 

The original announcement of these curious 
phenomena will be found in Vol. XIV., p. 387. In 
paragraph 0? the word west should be cust. The 

jagrum was incorrectly reduced by the engraver. 

he observations were made after the phenomena 
were described. The first is noted by Linea 
(Mr. Ward) on p. 438, same Vol. Here is another 
by myself in the Astronomical Register” for 
1872, p. 94. The returdation in case of III. is 
mentioned on p. 92. I think there are a few others, 
but I cannot el now say where. Mr. B. might 
like to see other correspondeuce on this subject, 
which may be found in this journal, Vol. XIV., 
pp. 409, 410, 461, 486, 507, 510, and 537. 

T. H. Bufrham. 


TELESCOPE MATTERS. 
(Continued from p. 569.) 
(21122.]—Wez now tested a Sin. diam. glass 
speculum made by Mr. Murrel, of London, for 
Mr. Vallance, to fit into the tube of No. 6 
that we had tested, and of course of about 
the same focal length. Mr. Vallance had this made 


elasticity, to the mirror in all parts ef the stroke ; 
pran isa yielding substance, and does not spring 
ck like indiarubber to its former shape when 
pressed out of this shape, but retains the sha 
given to it by the last pressure ; and this pro 
of yieldingness was taken advantage of by the old 
masters in the amount of stroke they found enough, 
by the weight of the ore ee metal, to just 
press the outside so much more than the centre, 
that it was kept a little lower than the general 
curve of the mirror, and so left the centre higher 
to wear the centre of the mirror to the correction 
uired. It is very im t that the amateur 
and the trade should understand this, for all in the 
trade do Se know it; and I want to N 
working of mirrors on a rational process for all, so 
that certainty may be the result. To this end I 
have been devoting my attention, so as to master 
the laws that govern all modes of working, and not 
merely making one big telescope. That will easily 
follow when we know all about the laws we are 
working under, and with a great reduction in their 
price, too, and a greater proportionate sale, which 
two things will be better for the buyer and seller, 
for, as Mr. Browning said to me when speaking to 
him on this subject in his shop on my return home, 
he would be glad to be able to reduce the price of 
reflecting telescopes, as it would pay him better to 
sell them at one quarter the profit he now has if he 
could thereby sell 20 where he now sells one. Ima 
just add here that he further told me that Mr. Wi 
still made mirrors for him, so of course we cannot ex- 
pect Mr. With to tell us anything about his mode 
of parabolising. Mr. Browning further told me 
that Mr. Common told him only a few weeks ago, 
when he o B.) observed to him that he (Mr. B. 
supposed he (Mr. C.) could not use even 18in. of 
his 37in. mirror more than once in three months. 
Mr. Common said that he (Mr. B.) would have been 
nearer the truth if he had said once in fourmontha. 
So from this it appears that even an 18in. in our cli- 
mate cannot be used on an ave more than 3 times 
a year with the full aperture. It would be interesting 
to know what the experience of others who have 
18in. mirrors is in other parts of the country, as I 
believe places vary much in this respect. I would 
here further explain that the difference between the 
curve of the teol and the mirror in parabolisirg is 
as infinitely small as the difference between a 
spherical surface and a parabola of the same focal 
length: we cannot measure it, we only measure the 
effect by the testings. Returning from this 
igression, it will be seen that the true 1 
bolise a mirror with a hole in its centre, is to fill 
the hole up with the same material as the mirror, 
and work both as a solid mirror to the curve 
sie okt then remove the centre plug. 
called on Dr. Edmunds, and he 
service a beautiful 6in. Cas., by Ramsden. 
was the most complete and e borately -finished 
instrument I have ever seen. It was equatorially 
mounted, with divided circles, and every eA 
for exact measurement. It was evidently 0 
with no regard to expense, and, therefore, I have 
no doubt, the speculum was as good as the old 
masters oould produce. The surface of the metal 
was in a wonderful state of 55 and yet, 
probably, a hundred years old; the 8 amount 
of tarnish would have been easily removed without 
altering the figure perceptibly. I felt anxious to 
test the figure, and see if the old turning-down of 
the inner edge was here, as in all the others with 
a hole in their centre. I wanted to see the amount 
of correction in the Cas., as to whether it was con- 
siderable or not. Well, I no sooner looked at it 
than the old turning-down on the inner edge 
greeted me, as before, confirming all my previous 
conclusions about the old masters’ mode of work 
and capability. As to the correction, there was a 
little, about as much as for some of the Gre. I had 
tested. From all my testings I am convinced that 
the old masters had no uniform figure for the Gre. 
or Cas. In fact, they could not judge, except in a 
rough way, by putting various large and mirrors 
together. The question very naturally comes in 
here, How did the old masters, especially that cele- 
brated one, Short, manage to get such definition as 
is reported of him The explanation is 7 simple, 
but not very creditableżo their power of making 
good mirrors with certainty. The following quota- 
tion from Dr. Kitchener will explain it all :—‘‘ Mr. 
Short used to proceed by first making his large 
metal as nearly correct and parabolical as he could, 
and then from a number of small metals, to select, 
by trial, that which corrected the larger one in the 
best mannerf”’ (P. 92). Mr. Short turned round 
the larger speculum till he found the best position 
(p. 92). Mr. Short also frequently corrected the 
errors of the great by the little metal in another 
way. Ifthe great speculum did not answer quite 
well in the telescope, he cured that defect some- 
times by trying the effect of several metals success- 
ively, dy this means correcting the errors of one 
by the other; for in several of his telescopes which 
have passed through my hands, when the sizes and 
powers have been the same, I have found that the 
great metals, though very distinct in their proper 
telescopes, yet have, when taken out and changed 
from one to the other, spoiled both telescopes, 


to see if a silver on glass speculum of modern make 
would answer as well as one of metal by the old 
masters. Now, inthis glass speculum I was sur- 
prised to find no turning down of the inner or outer 
edge, its figure was as near a spherical one as pos- 
sible: this at once set me to work to explain this 
ain absence of the troublesome turning down 
of the inner edge. Could it be that Mr. Murrol had 
cut the centre hole out after the mirror had been 
worked? This I could not believe anyone in the 
trade would ever think of doing. Im this belief I 
was confirmed by Mr. M himself, whom I 
called on in London on my return homewards. He 
told me that it had been worked in the ordinary 
way ay worked their spherical surfacee, and 
here, I believe, is the true explanation of the 
fact that the inner edge was not turned down, 
which explanation I suggested to Mr. Vallance the 
morning after this day’s testing of the old masters’, 
aud Mr. Murrel’s glass mirror, having thought it 
out during the night. The explanation is this: 
with the short focus, ee pte with the diameter 
of the Gre., a great deal of correction or para- 
boliging, as it is called, has to be attempted, and as 
the old masters worked with the mirror above the 
tool, the tool bad to be not less, buta little larger, 
than the mirror; therefore, to parabolise, the tool 
had to be pressed down much at the e, leaving 
the middle elevated to wear out or deepen the 
centre of the mirror faster than the outside; there- 
fore the tool never fitted the mirror, but the mirror 
rocked on it, so to 8 and thus allowed 
the comparatively convex tool to sink into the 
hole in the centre of the mirror, and so in 
coming out of it, to wear away the edge in the 
manner I had found from practice, and seen, more 
or less, in all the old masters’ work. Now, Mr. 
Murrel's mirror was spherical, worked on a spherical 
tool, and, therefore, there would be no more wear - 
ing down of the edge of the hole than the outer 
edge. This was just as I found the mirror to be. 
This will be easily understood from Fig. 1, where 


45 . 


. 


FIC 2. 


put at m 


the tool being convex to the mirror —i. e., being 
more convex than the mirror is concave; or, in 
other words, touching at the centre—would have a 
tendency to sink into the hole A when the mirror 
was over the centre of the tool, and in coming out 
of it as the mirror was pushed forward, would 
round off the inner edge for some distance, far more 
than the extra supply of rouge would account for, 
which is further proved by the fact that the inner 
edge of every Gre. and Cas. I have tested is more 
turned down than its outer edge. Mr. Murrel’s 
lass speculum had evidently been worked on a 
tool that fitted the mirror as in Fig. 2, where the 
tendency to round the inner edge would be no more 
than the tendency to round the outer edge, the 
mirror gliding over the tool, or the tool over the 
mirror, whichever way it was worked, evenly in all 
positions, no rocking being possible. I have proved 
that the old masters’ secret of parabolising, with a 
tool as e as the mirror (and this is the only safe 
way to avoid local inequalities) consists in so working 
the mirror over the pitch tool that the outer edge is 
kept down a little below the general level 

if I may so call it, of the curve of the mirror, an 

thus leaving the centre of the tool to press or rock 
on the centre of the mirrar more than the outaide, thus 
deepening the centre of the mirror faster than the 
outside; thus the ellipse or parabola is formed. 
Why so much turning down of the inner edge of 
these old masters’ mirrors isfound is from the fact 
that their short focal length,as compared with their 
diameter,required a great deal of correction, and so 
the tool had to be very convex as compared with 
the mirror, and so a greater turning down of the 
inner edge was the result. It may be well to im- 
press on the mind of the amateur the fact that 
pitch is not elastic, as thought by some, and to be 
continually yielding and springing back to the 
shape of the mirror, for it is evident that two 
parabolas can only fit when their centres are over 
one another ; now pitch does not keep a fit, by any 
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rendering them exceedingly indistinct, which could 
arise from no other circumstance. For this reason, 
I suppose it was, that he kept ready-finished a 
great many large metals of the same focal length, 
so that, when he wanted to mount a telescope, he 
might, from a great choice, be able to combine 
those metals which suited each other best. I am 
strongly inclined to believe this was the case, not 


reflecting telescopes from the Phil. Trans. for 1777, 
quoted by Dr. Kitchener, p. 93). 
Now, om all the previous testings and these 


peta te from Kitchener, I draw this conclusion : 
with a considerable deviation from the true 
figure, a large mirror may be corrected by a small 
one, and vice vers. This must have been the case 
with nearly all the mirrors I have tested, for they 
very much in the amount of correction they 
had, and to be brought up to the definition these 
old masters would only rest satisfied with,the exact 
though varying amount of correction for each 
mirror, must have been given by the small 
one. I am inclined to think that a 88 Cas., with 
a spherical mall mirror, could be made by correct- 
ing the large mirror to it so as to obliterate the 
aberration, for I judge that the definition of the 
old masters was more the irregularities of the figure 
of oue mirror being corrected by the opposite 
ties of the other mirror, the aberra- 

tion of the one mirror being corrected 
aberration of the other. I am confirmed in 
the fact that the spherical Murrel glass mirror re- 
ferred to before, performed almost as well as the 
Adams or Short metal one, which had'much cor- 
rection, tho not reaching the parabola perhaps. 
I believe a spherical convex for Cas. would be 
as easily made as the flat for the New., and if this 
would correct, without any irregular residuum of 
error, a spherical or elliptical large mirror, then the 
shortness of the telescope would be much in its 
favour ; this I felt as I examined the short Cas. of 
Dr. Edmunds, equatoreally mounted. I could not 
help oe it with the size of my 6in. New., 
the only dvantage being the constrained posi- 
tion in observing ; but this, with the German mode 
of equatoreal and a proper observing-chair, would 


great y lessened. 

We should all feel obliged to Mr. Royston 
Pigott, mentioned by Mr. Calver, in letter 20805, 
for what he finds, from theoretical investigations, 
to be the best proportions of curves and sizes of the 
mirrors for the Cassegrain telescope. 

H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


[21123.]—Ovn friend O. V.“ wishes I had kept 
extracts of the paper I mentioned. I thought the 
first two (of Airy’s) were well known, aud the third 
useless. The former two certainly are valuable, 
and I wish I could get them in a cheap form, 
though whether they would pay our editor to reprint 
I cannot say; possibly an extract by O. V.” 
would, though most of us would prefer them in 
extenso. I remember the general line of reasoning 
and the results; but am not equal to filling in the 
details just now, but I cau do something. Mr. 
Elger, who contributes occasionally, lives at Bed- 
ford, and is on the committee of the Library, in which 
aro the 4 vols. of the Cambridge Transactions,“ 
and he could supply Copies or perhaps obtain a loan 
of the originals. e articles are On the Achro- 
matisation of Eyepieces,’ The Spherical Abor- 
ration of Eyepieces,” und on ‘‘ Gregorian Telescopes 
with Silvered Glass Mirrors.“ In these same volumes 
there is Airy’s article on a frictionless escapement, 
reproduced in Denison’s Clocks and Bells,” a 

per on a compound microscope with Coddington 
eus for objective, and sundry other curious articles 
besides the onęs I have mentioned. Ina back volume 
F. R. A. S.“ quoted the results of Airy's article on 
spherical aberration of the Huyghenian eyepiece in 
a controversy as to the best focal lengths of the two 
leuses, and some time back Tydeman offered these 
improved cyepieces for sale. 

the Bedford Library were many back volumes 
of the Philosophical Trunsactions of the R.S.,” 
containing Mudge’s (and others) investigations: I 
fancy a description of Hudley's (?) retlecting tele- 
scope, the first of any size on Newton’s plans. If 
I ever spend any time in Bedford I will unearth 
some of these, with the Editor's permission. 

Mr. Bradbury on the object-glass is delightful ; 
I have wanted his articles for years, aud trust 
he will go on until all the results of past workers 
shall have been reproduced in these papers, pre- 
served for ever like the flies in amber, then it may 
be possible to have the whole reprinted in one 
handy volume. Will he please check the following 
summary for me? The double object-glass requires 
two lenses of different kinds ot glass, shaped to 
gu tisfy two conditions :— 

C. 1.—The dispersions of the lenses must be equal 
and opposite. 

C. 2—The spherical aberrations must be equal and 
opposite. 


the 


To satisfy these we ha ve the power of varying three pose we have a large 
uaa a fo 


1. Ratio of focal lengths of lenses. 
2. a radii of crown lens. 


3. ” ” flint ” 


Therefore there should be an infinite number of 


ways of solving the problem, many of which in 
5 are e ible, for various reasons, as the 
imited supply of kinds of glass, the necessity of 
moderate curves, &c. ; 

Since writing the above, I have read “ Pris- 
matique’s’’ remarks, which have started me think- 
ing. Surely, with moderately-long focal lengths, 
mathematics say we can have good results with 
spherical results; and, surely, they do not lie. Yet 
‘* Priamatique’’ (I wish I knew him) seems to 
imply that spherical curves never do, even when 
ground to correct radii. 

Is this so? Is this the explanation? I offer it 
a8 & novice with all humility. To destroy primary 
colour, the focal length must be in a fixed ratio; 
but having settled this, many sets of spherical 
curves should theoretically destroy spherical aber- 
ration. But are they all equally good? and is it 
not possible that the least suitable produce more 
secondary colour and more spherical aberration 
than the one most suited to the peculiar glasses 
used ?—so much more that ‘‘ retouching ” becomes 
a necessity ? Moreover, may not the of most 
glasses needing it go to show that we generally use 
tho least suitable spherical curves? 

But still many are open; and it is only by intro- 
ducing a third condition that we become limited to 
a single set of spherical curves (spherical or approxi- 
mately spherical). This condition has been decided 
on by the investigator, thus: Herschel takes that 
the aberrations be correct for near and distant 
objects—(is this so?); Barlow that the ratio of 
surfaces of flint equal some value (which he varies 
for different kinds of glass); others take coinci- 
dence of internal surfaces (not always possible) ; or 
that no refraction takes place at last surface; or 
(as O. V.” thinks should’ be considered) the curves 
likely by inclination of surfaces to best correct the 
secondary It might be that errors of 
workmanship produce least resultant aberrations ; 
and if this could be attacked directly, would pro- 
duce cheap and good five-pounders, and appa- 
rently Barlow’s method does allow considerable 
latitude. 

If the central zones are ground correctly to the 
exact radius decided on, they cannot necd re- 
touching ; but I expect this is seldom the case, and 
that the retouching includes the correction of this: 
perhaps Prismatique’’ will tell us. If the surfaces 
are ground to the radii decided on, I still see that 
the retouching would improve many curves fairl 
correct, but not the best. But if the best spherical 
curves be chosen and ground correctly, does 
‘* Prismatique’’ insist that a practically perfect 
objective can be produced with these? ask be- 
cause certain amateurs have been apparently 
successful without retouching. Also is the 
retouching aimed at secondary colour or aber- 
ration. 

Lastly, if spherical curves won’t do, is it possible 
to settle the character of the curves at which we are 
to aim, or must we work empirically? It should be 
possible to settle it for spherical aberration by 
mathematics, and then choosing first the best spheri- 
cal curves for secondary colour (“O. V.’s’’ idea) 
alter them to obtain the perfect glass. 

This is a long letter — perhaps of interest to no one 
but O. V.“ I cannot send it him, though in his 
county, not knowing his address. I have one thing 
more. N 

„L. L. L.” says, a mirror of Herschel’s is at 
Stoneyhurst. I hope he does not quote me. I doubt 
the correctness of my information, and mean to ask 
again. I did hear this from one who should know. 
t You are replacing your object-glass by one by 
Dallmeyer,“ &c. ‘‘Wethought of doing so; he 
wanted us to have a 6in.’’ ‘But Cooke has 
improved his machinery, and had ours back again 
to retouch. ‘‘ With good results? I believe so.” 
“ Prismatique ” is corroborated ; also F. R. A. S.” 
who said he had heard Dallmeyer guarantee 6in. 
perfect, but not more. Bow. 


CASSEGRAIN AND GREGORIAN TELE- 
SCOPES—SIZE OF FLAT IN NEW- 
TONIAN. 


21124.]—Ix working out the details of a pro- 
posed telescope of either the Cassegrain or Gre- 
gorian form, there are certain points to be considered 
on which I would appeal for help to Mr. Calver, 
“ Orderic Vital,“ or Dr. Royston Pigott, if he 
should see this. 

First, as to the ratio of foci between the two 
mirrors, and the best proportion of magnification to 
be allotted to the eyepiece. In all old telescopes 
there were (except for the smaller sizes) at least 
two small mirrors in order to vary the power. 
What was the object of this, when apparently the 
tame end could be obtained by deeper exepieces? 
What is the best arrangement on the Whole! Sup- 


mirror ŝin. diameter and 3cin-. 
cus, would 6in., 4in., and 3in. be good foci for 

small mirrors with eyepieces of, say, lbin., Jin., 

and (as an extreme gin.) equivalent foci. 

How can the exact position of back focus of small 
mirror behind the vertex of large mirror be deter- 
mined when its focus only, and not its radius of 
curvature, is known? And where would it be 
situated in the case of the three small mirrors of 
foci as stated? 

At what point in the cone of rays should field- 
lens of eyepiece be fixed so as to bring the already 
converging rays toa focus at the right place within 
the ubove eyepiece. Doubtless opticians have some 
method or rule obtained by practical experience, 
which the makers follow, and which they find 
sufficiently exact. 

Lastly—It has always been stated in our columns, 
and I have myself always assumed it was correct, 
that the focus of the small mirror should coincide in 
position with that of the large mirror; but in an 
article on the Gregorian, which I lately came across, 
it is stated that in the best reflecting telescopes the 
focus of tho small mirror is never coincident with 
the focus of the great ong, but a little beyond it 
(with respect to the eye), the consequence of which 
is that the rays of the pencils will not be parallel 
after reflection from the small mirror, but conver- 
gent, &.“ Now I cannot understand how the rays 
could be parallel after reflection, unless the small 
mirror was a parabola, If, therefore, the writer is. 
correct, the curve employed by the old makers, (the 
book was published over 50 years ago) must have 
been neither the ellipse, as it theorctically should 
have been, nor the sphere, as has been generally sup- 
posed, but the curve I have mentioned. : 

Starting, therefore, with a parabolic small mirror, 
what curve was the large mirror? A. S. L. 


THE SEVEN DIALS. 


[21125.]—I rear that tho pillar, &c., mentioned 
in the Builder cannot be that to which I referred, 
as the latter was certainly standing in site within 
the last thirty years. T thought the date 1773 
might be a misprint for 1873, but it is correct as in 
the Builder, and I fcel pretty confident that the 
pillar was removed prior to tho latter date. The 

illar was, to the best of my recollection, about 
Oft. high, and the dials were on the faces of a 
heptagonal prism, say 18in. every way, with pro- 
jecting gnomons, which gave it a very singular 
appearance. Robt. J. Lecky. 


SIZE OF FLAT IN NEWTONIAN 
TELESCOPES. 

[21126.J—I am much obliged to Mr. Vallance 
for his description of the moon, as seen through 
his 15in. mirror with l4ļin. disc, and 14m. flat, 
from which it is evident that at least some of 
the rays which find their way to the mirror, outside 
the disc, are reflected to the small flat, and are 
sufficient to give an image of the moon in the eye- 
piece. I tried a similar experiment with 12łin. 
mirror, l0in. disc, and l}in. flat, with the same 
result. 

Mr. Vallance thinks, also, that there was as much 
light with the liin. flat as with the 2in. This I 
must leave to those experts among your corre- 
spondents who can calculute where this marginal 
zone of light would be reflected to, from the 
mirror. 

I would point out, however, that there are two 
problems which await Mr. Vallance’s solution. 

The first of the marginal light in the mirror is, 20 
far, solved as we see above. The second is: what. 
is the nature of the reflection of the moon when 
seen in his lin. mirror? Do the rays come to a 
point at his focus, 8ft. 4in., as he assumes them to 
do, when he says, Taking naway the eyepiece, I 
see the outside rim of the mirror,“ «c.¥ F. R. A. S.,“ 
“A. S. L,” “F. M. C., Mr. Calver, and z 
Bell say, No. They have a measurable image, and 
they are all prepared to prove it, both by theory 
and experiment. 

A friend of mine, well versed_in optics, wrote mo 
a short time ago as follows. I waited to reply to 
letter till I could test by observation with my S{in. 
mirror, 6ft. focus, the statements put forth. I 
find—Ist. That the apparent size of the sun at 6ft. 
distance is fin. 2nd. That the focal image of the 
sun at Oft. is fin. 3rd. That the cone of rays from 
the 8jin. mirror as a base to the zin. focal image, is 
larger than my lłin. flat at the point at which it 
intercepts it, 5ft. from mirror. 4th. That the 1} 
flat receives the whole of the cone if focused toa 
point at 6ft., and has space all round in excess, 
sufticient to take in all the rays from a tield of 10° or 
20’. So much for observation or 3 Mr. 
Vallance may be assured that true theory and true 
practice will not contradict each other. 

% F. R. A. S.“ gives a formula which shows that 
the focal image of the moon, at 8ft. din. focus, 
taking it at 32’ ang. dia., is-9308in. This being ea, 
the rays from the mirror which terminato m thi 
focal image must form the frustum of a ccoo 
whose base is lbin., and smaller dia. -‘P30Sin. At 
l0in. from tho focus, which is about, 1 think, 
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that when both wheels are on the ground and 
neither can turn back, the same principle which 
causes one wheel to do so when running in the air, 
will make it act as a drag on its fellow- wheel if that 
tries to overpace it when both are running under 
the influence of momen‘um. So that as a matter of 
fact, the check which each wheel imposes on the 
other is increased by the force of momentum in 
exact proportion to the risks arising from the same 
cause when the two wheels are running quite inde- 
pendently. Now in the front-steering puttern it is 
very simple to apply the differential connection, as 
the n does not interfere with the 
rider's legs. Nor is there any difficulty on this 
account in machines of the Humber” t But 
with the ordinary hay-fork open front a shaft pas- 
sing from axle to axle of the two driving wheels 
would come in the way of the rider’s le Hence 
a problem which is, l think, well worth solvi 
viz., some simple method of applying differential 
gear to the old convenient ,pattern of open-front 
machine—only made a little longer in the backbone 
than usual. must here notice a most laudable 
Zeeler in this direction exhibited at the Stanley 
Show, by Messrs. Rucker, where the differential 
principle was applied through the pedal crank. I 
may do this without appearing to be puffing the 
machine in question, because the complexity and 
unsightliness of the arrangement as carried out, 
would effectually prevent a machine from becoming 
a popularfavourite. Butany effort in this direction 
is too laudable to pass unnoticed while on the ques- 
tion of the reason why for the growing taste for 
front steerers. I believe the real cause of this is 
supplied far more by the fact of the facility with 
‘which differential gear can Po applied to the ma 

steering type, than to any other advantage or safe 
furnished by the perambulator pattern, which a 
not compare either in smartness of appearance or 
in many more sterling recommendations, with good 
patterns of the open-front t It is certainly 
rather curious, but I think it is a fact, that the 
great merit of Starley’s balance gear is generally 
sup to consist in the way it enables the 
machine to turn, rather than in the steadying effect it 
exercises in keeping the two driving-wheels at 
uniform speed under the influence of momentum. 
It is of course theoretically better for turning than 
any other form of double driving. But where tho 
-crank has a free backward motion (as in the 
von, Cheylesmore, Rucker, &c.), there is such a 
total absence of any 55 objection in the mat- 
ter of ing, that thi int alone becomes one of 
positive indifference. is leads directly to the 
relative merits of the fixed or free pedal 
crank ; that is to say, of having a crank which 
will, or which will not, back-pedal. Here, too, there 
would seem to be a very narrow view of the prac- 
tical utility of the free pedal-crank ; and even the 
udvertisements of makers treat it rather as a ques- 
tion of convenience in the way of supplying foot- 
rests, as a question of constant practical im- 
pea for utilising all the power the rider exerts. 
e great merit of the independent pedal-crank is 
that it deprives the rider of the power of back- 
pedaling when the machine is running: and there 
1s not perhaps one rider in a hundred who does not 
do this more or less by allowing the pedal-crank 
(and consequently the driving-wheel, when the 
pedal-crank is fixed), to lift his rising leg. This 
question may be tested in a very simple way. Let 
any old rider who has been accustomed to the fixed 
crank, mount a machine with a free pedal-crank. 
If he can ride a mile without any consciousness of 
hitch in the pedal-crank, he may congratulate 
himself on having acquired the art of peda ilin to 
such perfection that the convenience of the free 
is all he need think about. But if, 
on the contrary, he finds that the free 
-crank now and then refuses to come over 
cleanly, or sometimes even falls back and hits him 
on the shins as the machine runs on, it is proof posi- 
tive that he has hitherto becn depending on the 
momentum of the driving wheel for lifting his rising 
leg ; and, if so, he has been practically back-pedal- 
ling. For every ounce of momentum used to lift a 
leg is so much off the momentum which plays such 
an important part in the progress of the machine. 
Now it would be extremely difficult, and it is open 
to question whether it would be desirable, to de- 
prve the rising leg of all aid from thc falling foot. 
ere is much to be said on this point, for it is clear 
the leg could not be lifted without the expenditure 
of some muscular power on the part of the rider; 
and whether each leg has to lift itself or each is 
alternately helped by the other, cannot perhaps 
affect the conservation of the rider's general power 
very much. Thus far the question is simply one of 
convenience, so long as the rising leg docs not exert 
any downward force while being lifted : and so far, 
the fixed and free pedal cranks will act in the same 
way and afford precisely the sarne amount of con- 
venience. Bul any help beyond this must cume out 
of the momentum of machine ; aud thus, any rider 
who finds he cannot use the free pedal off-hand us 
comfortably as he has used the fixed pedal, has 
pet positive that he has hitherto been more or 
ces interfering with the momentum of the machine ; 
or, in other words, wasting sume of the powcr he 


— 


has exerted. And this is unavoidable so long as the 
pedal-crank is fixed, unless the tread be absolutely 
perfect, which all old riders know to be a most 
rare accomplishment. But the great advantage of 
the free pedal-crank is that, while it leaves either 
leg to help the other in its rise just as much as good 
or bud ti ending may require, it makes it impossible 
for the worst treader to waste his power by inter- 
fering with the momentum of the machine. The 
N . ent tery facts 55 ae 
p y the very objection raised against the free 
Sedal eranak vie. © ou cannot back- pedal. And 
of course. if this incapacity, which is so very desir- 
able in actual running, could not be removed for 
the occasional need of practice, there would be some 
ground for arguing against the purchase of constant 
advantage by the sacrifice of occasional convenience. 
But there is now in the market an admirable and 
1 simple and safe arrangement for instantly 
fain ing the free- whenever back-pedalling is 
needed. The Cove Machinist ‘' Imperial 
affords an excellent example of this. It must be 
admitted that a back- ling clutch on open 
front independent“ double-driver is open to ob- 
jections which make it undesirable in any hands but 
those of experienced riders, as its use locks the 
machine on one side. But the differential double- 
driver, such as the example just named, removes 
every possible difficulty and objection. In conclud- 
ing my remarks on this special point, I venture to 
say that it is very difficult to over-rate the constant 
ractical value of a pedal-crank having a perfectly 
ree backward motion. Of course, like everything 
else of real value, it may prove awkward at first in 
inexperienced or incompetent hands. But a weck’s 
riding should make any one who aspires to the name 
of a tricycle rider perfect master of this pedal motion 
and the use of the brake, on which, of course, the 
rider must now depend for the ordinary control of 
the machine. Brakes are now so perfect and efficient 
that any risk on that score may safely be classed 
among those which every one who moves about on 
a 8 e (or on his own legs for that matter) must 
run. I would only point out this: with „ 
action, the handy position of the brake handle be- 
comes a matter of the first importance as regards 
convenience. Nothing is more annoying than having 
tomovethe hand for every trifling touch of the brake. 
The handle in this case ought to be placed so that the 
Jingers of the left hand can work it without remov- 
ing the hand itself from the steady handle. This 
is most important as a matter of convenience. I 
cannot leave the free-pedal crank without a testi- 
mony to its great value as a trainer in treading 
propery: The little hitches which may be felt on 
using it, are nae roy best proofs of how much 
such training is required. With the free-pedal no 
one can tread very badly without being at least told 
of it by the hitchy motion ofthecrank. Buta fixed 
gives no notice on this point, and the rider 
may go on for ever wasting his power. It must be 
a hopelessly awkward rider who cannot acquire the 
art of using the free-crank ; and, its use once learnt, 
it is difficult to make a false step with it. Apart 
from its great service in preventing interference 
with momentum, its conveniences are too many and 
various to enumerate. But among these may be 
mentioned its handiness for mounting and dismount- 
ing, and starting at full stroke, or recovering a stroke; 
and for propelling gently by short light strokes, or 
getting through difficulties by short strong strokes 
taken with the crank at full power, while the great 
advantages of being able instantly to stand still and 
attend only to the stecring, while the machine runs 
on through any difficulty, or after any severe jolt 
in night riding, or when there has been a slip of the 
foot in wet weather, or from a muddy shoe, can only 
be appreciated by those who have learned from ex- 
perience what the comfort, safety, and many con- 
veniences of the free pedal-crank are, in addition 
to its constant economy of power in making involun- 
tary back-pedalling impossible, and teaching the 
best kind of treading. The only drawback to its 
use is that the rider who has become accustomed to 
it can never again feel quite safe on any machine 
with a fixed pedal-crank. D. H. G. 


(To be continued.) 


BRAKE FAILURES. 


21130.]—In the first place Auto. Vac.“ (letter 
21063) is bgt pe teeter under the false idca 
that the figures which I gave are merely theoretical 
calculations. I tried to state as plainly as I could 
in my letter, page 455, that this was not the case, 
but that these figures were taken from indicator 
diagrams made with Clayton brake apparatus. I 
would ask Auto. Vacuum to read the first para- 
h of my former letter again. At all events. 
for is benefit, as also for that of all interested, I 
will state that those figures are aha Sart practical. 
It is remarkable that he does not deny the truth of 
them. I may say that it is of no use to do so, as 
they are a stern fact, and a fact that he cannot get 
over. 

Very few drivers know that 10in. of vacuum is 
of no service. Neither Auto. Vacuum,” nor my- 
self, nor anyone else would expect a driver to 
bother himself about what happens in the brake- 


cylinder. He would and does natural! 
t 10in. on the gauge means loin., cid eotking 


else, and not 1 }in., as it does. . 

I maintain that 20in. of vacuum is above the 
average; 15, I believe, is the usual minimum 
amount allowed by the company. Many drivers 
run with less than this in order to keep up the boiler 
pressure, and because the brakes are easier to 
release. a 

Auto. Vacuum ” mentions the cylinders fitted 
to the carriages. This cylinder is not quite so satis- 
factory as he says. The stroke is far too short, but 
it cannot be ade longer for two reasons:—1. When 
there is a longer stroke, the air remaining above is 
much more compressed, and there is a much greater 
loss of power, as I said in my last letter. 2. Owing 
to the low pressure obtainable, a high lev is 
ne . To obtain this leverage with such a 
short stroke, the brake blocks have to be fixed 
close to the wheels, or they would not touch the 
wheels at all, and this necessitates a very frequent 
readjustment for wear. So it will be seen that the 
real amount of brake-power must be taken into 
consideration. 

The pressure in the boiler offen goes down from 
140 to 100, and even to 90 when the large ejector is 
applied. The drivers find great difficulty in keeping 
a good pressure up when the small ejector is con- 
stantly in use—not to speak of the one. J 
will give an illustration. On Sunday, Feb. 4th, 
engine 1409, with a train from Carnforth, ran into 
Leeds buffer-stops from this very cause. The driver 
could not make steam with the ejector constantly 
blowing, and so he shut it uff in order to keep tame. 
Hence, when running into Leeds, there was no 
brake power. This is an example of the satisfies 
ret nature of the brake. ; . 

ill another instance. Some time ago a driver 
was suspended for running past the signals at the 
north end of the Normanton Station. The engine 
was 1330, and the train was a special express from 
London. Here again the brake showed its very 
satisfactory nature. The driver maintained the 
vacuum up to Cudworth, although the steam fell 
tos low pressure. On going up Cudworth Bank, 
however, the driver found that the engine would 
not work well, and that he could do nothing with 
it so long as the ejector was blo So, 
order not to stick on the bank, the ejector was 
shut. On arriving at the south end of Normanton 
Station the signals were off, and the driver, 
thinking the signals at the south end were inter - 
locking with those of the north, ran through the 
station, but found the north signals against the 
train, and having no brake-power, ran past them. 
The case would not have known; but a 
fellow-driver had the courage to take up the case, 
and write to the engineering papers about it. 

Respecting the little narrative, as Auto. 
Vacuum ” calls it, I may tell him that the affair 
has happened from the very cause referred to, 
although the consequences were not disastrous ; but 
ended in overshooting a station platform. This 
latter proceeding, by the way, is a “sort of weekly 
occurrence at Bedford, and the crowded junction 
of 7 Town. i 8 

ith respect to coal-consumption, on an average 
(calculated from various coal-sheets), 270. per mile 
are consumed by the cjectors. . 

With reference to the tining of drivers for not 
keeping time, I may possibly be wrong as to this ; 
but I know that they are severely reprimanded 
when it is of regular occurreuce. 

„Auto. Vacuum says that all bad mistakes are 
made through the driver not first bringing his train 
under control. I question very much whether a 
driver can bring a train under control down a hea 
bank, with a brake leaking-off all the time; and & 
is for this reason that a driver re-creates another 
vacuum, to have a xew supply of power, as men- 
tioned in my last letter. 

Drivers are not allowed to make comments to 
their superiors with respect to the brake. The 
are told: ‘‘ The brake is there for you to work, 
you are not required to make remarks about it.” 
Therefore, to avoid getting into hot water,” the 
drivers say, “I don't know,” to any question the 
answer to which is not favourable to the brake. 

If the brake is satisfactory, why do the drivers 
condemn it? Why did an express train run up the 
Market Harborough bank, with the rear 70 of 
the train hanging by side-chains only? here 
was the automatic action in this case? Engine 
1473 ran the 3.30 po train from St. Pancras, 
between Bedford and Leicester, with the hose-pi 
not properly put on the plug at the rear of 
train. Why did not the automatic action prevent 
this train from starting until the pipes were properly 
coupled? What did Colonel Rich say about the 
Portskewet Pier accident (G. W. R.)? That ‘‘ the 
collision was caused by the vacuum brake failing 


to act when it was required.” Meteor. 
121131.) — Yotr correspondent ‘‘ Automatic 
Vacuum, (21003, page 527) has expressed his desire to 


see and read the opinions of *' some other practical 
man” onthe various points touched upon in his letter. 
Isay touched upon advisedly, for much ashe laysatrees 
upon the thevrselieal composition of Meteor,” his 
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own lack even that qualification, and does not go far 
to defend the appliance he has so kindly, but albeit 
so weakly, endeavoured to champion. With your per- 
mission, dir, I will give Automatic Vacuum my 
views as a practical ineman of nearly 20 years’ 
experience (which is long before the brake ques- 
tion became the important one it now is). First of 
all there is a vein of mystery running throughout 
Automatic Vacuum's letter which practical men 
are not slow to detect; it savours too much of one 
who would say something if he could, but has 
either not been supplied with the proper materials, 
or has forgotten the better part of what he has been 
told. I should like your correspondent to be placed 
where he could hear his effusion discussed by 
a body of engineers. I fancy he would go 
away a ‘‘ wiser, if not a sadder man.’ I will not 
argue eve int with him, but just sufficient to 
show how little he must really know of his subject. He 
says he has never heard of, or seen any account of 
a M. R. driver being fined for losing time, especially 
when there is a sufficient cause to put the time to. 
What a field of knowledge he possesses! Let me tell 
him a secret: I have never known it either, but if 
he ever does lose time, if he ever does (now don’t 
tell this to everybody), let him shelter himself 
behind some pet invention of an official if he has 
the chance, and ergo he will have sufficient cause, 
&c., ad libitum, ad infinitum. 

Then mark the standard by which he measures 
the quality of drivers— namely, the consumption 
sheet at any large loco. station.” How the drivers 
will laugh at this. Why surely he does not mean 
this except asa jest. If not, I will inform him that 
taking those sheets as a general rule they may be 
read like compositor’s type ; that a difference exists 
none can deny, but it 1s not to be detected in the 
manner described, which is as trustworthy as the 
„ Brake Returns referred to. 

Again Automatic Vacuum creates a difficul 
for his pet, for which his superiors will hardly 
him— namely, the vast amount of intelligence and 
information required on the part of the drivers 
before they can uor peed understand it.“ I 
think its patent should have been taken out by 
Lord Dundreary as one of those things no 
fellah can understaud,” and how can it be, when 
according to ‘*A.V.’s’’ account the M.R. men donot 
know even of the existence of atmospheric pressure. 
If A. V.““ will only institute a science class where 
these men might receive a course of lessons on the 
subject, to enable them to learn that it is air they 
breathe and not coal, or water, then you see the 
brake might be understood, and by ali means let 
a be a anrs PEE 5 

„A. V.“ says if the past the piston can be 
stopped, &c. Now if he knew the slightest of 


what he is ing, he would know that it was 
roppe at first, for the hole never existed, but the 
hole was made and patented because certain in- 


conveniences (which I cannot detail now) existed 
without it, and those inconveniences have been re- 
placed by others now the hole is there, which if 
stopped again, will only be again, in turn, replaced 
by the former ones. Wen! A. V.“ says that perhaps 
his letter will account for some of the omissions 
in the Board of Trade returns, it reminds one of the 
fable of the bull and the frog, One word to 
+ Meteor’? and I am done. Your letter is an able 
exposition of the true state of affairs, and greatly 
admired by practical men. 
Ne Sutor Ultra Orepidam. 


CONTINUOUS BRAKES ON THE LON. 
DON AND NORTH-WESTERN RAIL- 
WAY. 


Lees A is now two years since the serious 
collision took place at Dalston Junction, which gave 
the coup de grace to the Clark and Webb Emergency 
Brake. 

Since that time it has been frequently stated that 
the Company intended to adopt an efficient 5 

It will be remembered that on the 2nd of April, 
1881, a secret so-called conference was held at 
Euston Station, to which only the advocates of the 
vacuum principle wereinvited. Of course under 
those circumstances it did not surprise any one that 
the meeting was in favour of vacuum brakes. 

A year ago experiments were made with a non- 
automatic vacuum brake, known as the Webb- 
Gresham, and with the Clayton hose-pipes. 

At the half-yearly meeting held at Euston last 
week (February 17th) the chairman informed the 
sharebolders that they had resolved to fit their 
through trains with the vacuum brake, the reason 
wiven being that it was used by neighbouring 
lines. 

For many years the North-Western Company has 
persisted in fitting its vehicles with the chain brake, 
and an enormous sum has been spent upon it. Now 
it seems a perfect waste of time and shareholders 
money to remove this chain brake”’ ply 
replace it by an ineficient vacuum system, which 
does neither fulfil the Board of e conditions, 
nor work satisfactorily. 


The most important through trains 5 the | p 


North-Western are those running between Euston 


* 


and Carlisle in connection with the Caledonian line 
and all parts of Scotland. 

It is very essential that companies who exchange 
rolling-stock should adopt the same brake. More 
exchanges are made at Carlisle than at any other 
station on the North-Western system, or, perhaps, 
in the kingdom; here we see the Glasgow and 
South Western, Caledonian, North British, North 
Eastern, and Midland trains, also the Lancashire 
and Yorkshire through vehicles, and the Midland 
Scotch Joint Stock, all fitted with the Westing- 
house automatic brake. When the North Western 
has gone to the expense of taking off the chain 
brake ” and putting on the vacuum, it will be 
seen that the vehicles will be no more interchangeable 
than they are now. This company also exchanges 
much rolling-stock with the Brighton, North- 
Eastern, and Great Eastern Railways, all three of 
which have adopted and fitted the Westinghouse 
brake. It is absurd that at the present day any 
company should adopt a brake which does not fulfil 
the necessary conditions. 

Clement E. Stretton. 

Saxe Coburg-street, Leicester. 


THE BLACKWELL ACCIDENT. 


[21133.]—In my letter, p. 549, I gave details of 
the recent accident at Blackwell, and the committal 
of the signalman for manslaughter. Your readers 
will be pleased to hear that this poor man has been 
tried and acquitted. I trust this accident may tend 
to an alteration being made in the amount of tele- 
graphic work performed by signalmen. 

Clement E. Stretton. 


BORING CYLINDERS. 


[21134.]—Iw reading the articles on Tools for. 
Amateurs,” by Mr. Brown, I am reminded of a 
method of boring cylinders shown me by an 
engineer. As he was a practical man, and used the 
machine drawn for boring pump-barrels and cylin- 
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ders of larger bore than that given by Mr. Brown, 
the method may be worth describing; but of that 
F It seems to me to contain a 

int worth having, as, beyond a boring bar (true 
and parallel), there is nothing that requires a slide- 


rest. 
Fig. 1, A is cylinder, B the bar 


Referring to 
| turnin in beanie C, which are screwed down to 


a wooden slab D. The cylinder is held by two 
bolts between two flat pieces of iron, which are of 
eapo rates in Fig. 2 (the central holes sliding 
without shake on the bar), blocks of wood, shown 
by the shaded portions, being interposed to enable 
one to get at the cutter, which is wedged or other- 
wise fastened in „the slot in the bar. The feed is 
given by a screw-bolt S, fastened to the bar K, 
and drawn through a hole in the standard C by a 
nut N, which was turned by hand or, in some 
cases, automatically by a star feed or pair of cog- 
wheels, one being placed on the bar B, the other 
attached to the nut N. As the boring is done by 
turning the handle H, the cylinder 1s prevented 
from revolving by the end of K resting against the 
edge of D, along which it slides. I see no reason 
why a slot shquid not be cutin K to enable one 
to get at the cutter more easily. Obviously the 
bar must be more than twice the length of the 
cylinder. 

Mr. Brown mentions the case of a fixed cylinder, 
with cutters fixed in a boss travelling along the 
bar; this seems a converse. Bow. 


MANDREL-NOSES AND CONICAL 
FITTINGS.— III. 


21135.]—I HAVE one other suggestion to make, 
and it is that an experiment should be made, by 
some society perhaps, to find out whether or not 
chucks can be made interchangeable. Let a man- 
drel be made to Dr. Edmunds’ pattern, or after 
the plan I have suggested, or some other, if a botter 
can be found; and let some chucks be ordered from 
another maker, giving only the dimensions and the 
cone gauges in my case; and then let the chucks be 
tried on the mandrel. Now that nose-ology is to 
the fore, let us by all means try to make some 


rogress. 
I was glad to see another letter frem Me- 


chanicus, and hope he will continue to give us 
the benefit of his ripe experience. 


F. A.M. 
08 HASTEN to relieve “F. A. M.” 
(letter 21085) from his fear and trembling by telling 


him that his proposal is not so very audacious as he 
supposes, as 1 saw, thirty years since, several lathes 
at work in the shop of an ingenious mechanic in St. 
Martin’s-lane, W.C., one Belmer by name, who. 
told me it was his own idea, and that his object was 
that one chuck should run true on any lathe in the 
shop; the said lathes were all made with double 
bearings, solid steel mandrels, hardened first and 
turned up after; the two collars fitted into conical 
holes in the mandrel frame, slit through, with two 
screws to force them in to the said conical holes, s0 
as to compensate for wear, and the mandrel kept 
steady by having a V-groove turned in the mandrel, 
and a feather screwed to the frame to fit it; the 
mandrel frame was longer than usual, and the 
mandrel drilled right through for wire; the foot- 
boards of the treadle were made so that they would 
oscillate, or rock, to a certain extent, to follow the 
motion of the foot in treading. The only fault of 
these conical shoulders was that the chucks would 
occasionally jam up tight. I myself require some 
hundreds of different size screws to run true in my 
lathes: these I make with conical fittings, so that 
one set will serve for several lathes. 


T. J. B. 
[21137.]—No doubt the cone-nose, illustrated on 
549, E.M.” is a good plan for keeping chucks 


true ; but they will stick very tight, and require 

special means to get off. Perhaps F. A. M.” has 
ot some means of easily unscrewing them, and will 
avour us with his plan. Ex. 


ORNAMENTAL LATHE-SCREWS. 


[21138.J— DR. Epmunns (letter 21102) is quite 
correct in his supposition that my attention has 
not been called’? to what he speaks of as the 
„matter at issue.“ Indeed, I told him myself 
that I had not read any of the letters on the 
subject. Dr. Edmunds uses the dictionary- 
spelli of mandril which the dictio e 
makers would probably alter if they knew the 
derivation of the word. I altered it in every case 
in the proof of my letter, but the compositor failed 
to take note of my having done so. 

Has the making of H. and Co.’s threads ceased, 
or have they ceased to be used for the purpose for 
which they were originally intended? One of these 
two conditions is necessary to render a thing ob- 
solete.“ If the former is the case, Dr. Edmunds's 
labour is ended, and might have ended before it 
began. Cicero a aderatood Latin very well, but I 
fancy his English was shady, as that even in news- 
papers is now and then. 
never attempted to defend any one of H. and 
Co.’s threads, except the 9°45, and that one on one 
ground only, as Dr. Edmunds will see if he looks 
at line 23, et seg., of my letter on p. 499. It was 
by him condemned as incommensurable with the 
inch,” and I showed that it is not so. It is true 
that among H. and Co.’s ordinary set of 15 wheels 
there is no multiple of 7, which, as I pointed out, 
is what is diapaus pie for cutting 9'45, and the 
want is equally felt if you desire to cut 7, 14, or 21 
to an inch. 

I never use H. and Co.'s threads myself. Although 
I have about 100 sets of screw tackle, I have not 
more than a single tap of their make or thread, 
and only seven pairs of their hand-chasers, which I 
keep by me in case of a broken screw wanting Te- 
placement. Ido not think that I have anywhere a 
screw cut with one of their tools, with the single 
exception of an adapter-chuck, for taking an oval- 
chuck that I now and then borrow from a friend. 

I have sent to Dr. Edmunds the settings for all 
H. and Co.’s threads, most of which I can cut with 
accuracy; and as I have all the prime numbers up 
to 150, I can match very closely any thread that 
ha s to be put before me, and I have a set of 
eee plugs with threads of every number, 
from 20 to 54, cut on them, so that I can very readily 
determine the pitch of any screw that may be 
brought for me to match. With these threads, 
however, it is absurd to stickle for any great pre- 
cision, as the greatest length ever required would 
probably not much exceed half an inch. 

Dr. Edmunds reminds me of something I said 
last April. If I did say that I should not dream of 
putting any but a Whitworth threud, still I did not 
aay which of Whitworth’s pitches I should use for 
a certain diameter. If I were to start making a 
model mandrel for a Hin. lathe I should very likel 
make the nose 3 diameter, and use a 7 to the inc 
screw; certainly nothing finer than 9 to an inch; 
in fact on referring I see that I there recommended 
even a coarser thread. 

From a series of 5 that Pet Peon 
making recently with screws of particularly quic 

itches, I bare! come to the conclusion that 2 all 
r. Edmunds and I know about screws were written 
in a book, and all that we do not know were put iu 
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an appendix, there would be more to be learnt ont 
of the latter than the former. 

People—that is, some people—talk of Whitworth's 
threads“ being too coarse for putting nice work 
together. What they mean to say is that Whitworth’s 
ordinary bolt-screws are of too coarse a thread 
for that purpose. But what is to prevent taps beiu 
made say jin. diameter, with 24, 25, 28, or 32 
threads upon them. „I have aS taps of all those 

, and very nice sizes they are for different 
purposes. So I have seven different sizes of 
taps 14 to an inch and five of 12 to an inch. Icon- 
sider for all-round purposes there is no thread 
superior to Whitworth’s of 65° with depth 3 of 
pitch. J. K. P. 


SCREW-THREADS. 


(21139.]—As a member of the Amateur Me- 
chanical Society, I should like to make a few 
remarks on the subject of screws. Firstly, very 
few amateurs cut the screws in their chucks in a 
screw-cutting lathe, and that, for the best of 
reasons, because they have not got one, but use the 
taps and chaser which ought to accompany every 
lathe. Then for repairing or making a new screw, 
such as a bolt for the face-plate or the pena 
screw of the eccentric cutter, the only way to do 
it open to most amateurs is taps and dies, and the 
hand-chaser, and the difficulty at present is that 
one can only get these tools at two of the lathe- 
makers who use them, and then only by paying the 
price which is the result of smallness of demand 
and absence of competition. I quite agree with 
Dr. Edmunds that it is very desirable that the 
pitch of all screws should be commensurate with 
the inch, and this advantage his system shares with 
that of Whitworth, and the shape of the thread 
proposed by him has no doubt advantages; but 
these advantages would, I think, be too dearly 
bought. As there is very little chance of his screws 
being universally adopted by engineers, tho taps, 
dies, and chasers would still be made by only 
one or two firms, and would be as expensive 
as those at present in use. If Whitworth’s 
thread is adopted, and I want to make 
a new screw to replace a broken or damaged one 
belonging to my lathe, I can probably borrow the 
tools, or, at any rate, IJ can buy them at the price 
caused by large demand. and great competitiou. I 
do uot wish these remarks to taken in any con- 
troversial spirit; but solely as aiding to clear up 
the subject. I was much interested in the report 
of the discussion at tho Society of Arts, and am 
anxious to know how a screw can be cut absolutely 


up to a shoulder, as I do not understand what be- 


comes of the shaving. Isit broken off ? and if so, 
howistheraggedsurfuce that would be left, finished ? 
Of course, if a small hole is bored, the shaving can 
be cut clean off—is this the case ? 

While on this subject, I may add that excellent 
serews can be cut on wood, and with care, even on 
metal, by using tape bands and wooden wheels, 
instead of the usual cogwheels. A chuck carries a 
wooden wheel, and beyond that a false nose, on 
which the lathe-chucks can be screwed; by using 
an adapter they will run true, and a wooden wheel 
is put on the end of the slide-rest screw. Tho tape 
can go direct from one to the other if the slide-rest 
has a cradle, and by getting the tape as tight as 
possible aud using the lathe-band as loqse as pos- 
sible, very good screws can be cut; in the event of 
anything sticking, the lathe-band slips. I have a 
screw cut in boxwood, 7in. long, which is, I believe, 
as accurato us a wooden screw can be. 

Arthur R. Price. 

Down Lodge, Epsom. 


ECOENTRICS IN REVERSING GEAR. 


(21140.]—Unner the above heading, in Letters 
to the Editor, Feb. 9th, will be found an outline 
engraviug that the writer says he has seen some- 
where, but is uncertain as to its successful action. 
I beg to refer him to pp. 33 and 174, in Vol. III. 
of the E. M.,“ and p. 28, 64, and 77 in Vol. IV. 
for further details. : 

I should like the opinion of several competent 
correspondents as to which method is a success 
when put into practice, for the writer in Vol. III., 
p. 174, says that given on p. 33, Vol. III., is not at 
all satisfactory, and a later writer says they are all 
to some extent faulty. Would it not be cheaper 
and better to have double eccentrics if there is room 
for them ? M. M. I. Sc. S. 


PORTLAND CEMENT. 


21141.]—So many inquiries relative to various 
cements induces me to make a few observations on 
one of the uses of Portland cement, that I think is 
not generally known or thought of, that is the 
arresting of decay in woodwork, Ke. I have for 
some years used it for the above purpose in my 
conservatory and hot - house, the woodwork in 
which is very subject to decay from being always 
damp. A beam in conservatory was so much 
decayed about five years ago, I could have put my 
hand in. I picked out the decayed part filled ıt 
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with cement. To all appearance it is as good now 
as when it was done, and with many other smaller 
defects it has been equally successful. Watering- 
cans in a few years begin to leak at the bottom; a 
quarter of an inch of cement on the bottom will 
make them Inst a few years longer. In this and small 
jobs I use pure cement, for gate posts, and othor 
rger work half cement and half coarse clean sand 
ull do ; but Portland cement is go cheap it as well 
to use it pure. In a week or so it may be painted 
over, and if carefully done the repair will not be 
observed. W. Grimshaw. 


MEDIOAL REPLIES. 


“ Fix upon that course of life which is best; habit will 
render it most delightful.’’”— PYTHAGORAS. 
[21142.JI— SNA nr Heap (49618).—Refer to 
former notes by me on ear diseases. 


NERVOUSNESS AND SLEEPLESSNESS (49623).— 
EYELIDS (49639).—Querists must get personally 
examined by a competent doctor, so as to ascer- 
tain the causes of their ailments. The former should 
study what I have already written upon diet and 
hygiene in the ENGLISH MECHANIC. 

James Edmunds, M.D. 


REPLIES TO QUERIES. 


— . — 


„ their answers, Correspondents are respecte 
fully requested to ment ion, in each instance, the title 
and of the query asked. 


(48696. ]—Saddles.—I am sorry to inform Sad- 
dler’’ that I cannot give him the required informa- 
tion and full particulars, such as would enable him 
to make the kind of saddle he wants. Makin 
brown saddles isa separate branch of the trade, an 
are made by men who seldom touch anything else; 
therefore, I would advise ‘‘Saddler” to buy ono 
rather than try to make one, as I feel confident he 
could not turn one out to his satisfaction, at the 
same time costing him more in tools and material 
than the finished saddle would cost ready made to 
order.—J. S. SADDLER. 


[418823.]—Roman-Candle Stars—‘' J. F. E.“ 
on p. 528 ‘‘cautions ’’ pyrotechnists against the use 
of the star-pump described by me. I maintain, 
against everything that J. F. E.“ may say to the 
5 that it is not waste of time to make stars by 
this method, for they can be made in sufficient quanti- 
ties by a single pump to supply the demand of any 
amateur; 1,000 an hour being un easy performance, 
representing about 2%lb. weight. Apart from 
quantity, we have the satisfaction of having all the 
stars of the exact size and weight—about 20gr.; 
and surely this is far better than adopting the filthy, 
wasteful method, employed so often by amateurs, 
of soddening the composition with shellac solution, 
flattening it out on a slab, and then scoring it into 
cubes with a spatula. These cubes will do very 
well for shell purposes when any large quantities 
are required, but then proper appliances are used 
for rolling the proper thickness and for scoring 
correctly. Ifstar compositions are saturated with 
shellac, the colour is greatly impaired ; hence the 
desirability of using the least possible quantity of 
solution, which the star-pump enables us to do, b 
consolidating the star through pressure on the board. 
Again, referring to quantity, I may add, that if 
1,000 stars per hour are insuffigent, a compound 
pump, will easily turn out 35,000 an hour—surely 
enough for anyone! ‘J. F. E.” asserts that the 
star produced by the pump is unsuitable for Roman 
caudles—in this he errs, as I shall presently point 
out; but he does not give my querist an idea as to 
the way tho perforated stars udvocated are made. 
All that is necessary is to insert a metal peg of 
suitable length at the bottom of the pump, former, or 
handles, and it will be obvious how the perforation 
is effected. The object of the perforation 1s to insure 
the immediate ignition of the powder-charge below 
the star, by filling the cavity with quickmatch. Were 
no quickmatch used, the fuse composition would 
ouly ignite the star, and the charge below, would 
take fire from the expiring star. To secure the 
perfect ignition of the star, and almost simul- 
taneously the charge below, professional pyrotech- 
uists have recourse toa far more expeditious, and 
equally certain, mcthod than the pertoration of the 
star. The star is of the same size in relation to the 
case as I have described, and quite solid, and upon 
the F the star is dropped, a scoopful 
of dark-fire ia poured down the side of the case 
where it occupies the whole space between the star 
and caso; conseyuently when the fuse reaches the 
star, the dark-tire burns rapidly to the charge 
below, insuring at the same time the perfect ignition 
of the star. ‘Chus it will be seen that the same 
result is obtained, without tho trouble of primin 
sturz. In conclusion, I muy add that, perforate 
stars do not repay for the trouble expended upon 
them, especially as the same result can be obtained 
by the method I have given.—J. S. Roc HA. 


Marcu 2, 1883. 


[49053.] —Oil-Sheet Dressing.— Will S. M.“ 
kindly givo tho proportions of driers and boiled oil. 
und say if it requires heating or only mixing. Also 
if he can suggest a black colouring which will im- 
prove the appearance of van covers without having 
the disadvantages which Pax’? complains of in 
vegetable black.—CARTER. 


[49072.]—Use of Marine Glue. — In melti 

our glue you will require a heat of about 250° 
To obtain which, I use a round iron pan, and into 
which the glue is placed; the pan is then in- 
serted into the head of a small furnace, and heat 


| applied. In application, you cannot fail if you fol- 


low my previous directions. I prefer the small (and 
warmed) spatula to a brush, for the latter, after 
being once used, is useless.—A. E. B. SMITH. 


5 and Lacquering on Tin. 
For this purpose use Brunswick black mixed with 
turpentine for the lacquer, and for the painting use 
an indiarubber stamp and gold bronze- powder, but 
the bronze must be prepared in a particular way.— 
J. Poulson. 

(49183.]—Show Cases (U.Q.)—Try the cement 
recommended for emery bands, Reply 49562, page 
578. That will answer your purpose.—J. POISON. 


49191. Salt in the Fire.—Wonld ‘' Aziola ™ 
try the experiment first, with ammonic sulphate ; 
secondly, with ammouic carbonate; and Ys 
with ammonic chloride. If the CO theory be cor- 
rect, all these salts should give similar results. I 
think he will only be able to get the blue coloura- 
tion with the chloride. It would be interesting to 
report results.—M. M. S. 


[49199.]—Burnishing Electro-Plated Arti+ 
oles.— ou will find many replies in back Nos. 
Look at p. 171, No. 761, for instance: or refer to 
Mr. Sprague’s articles, some volumes back; or 
Gee's “ Silveramith’s Handbook. You should dip 
your Britannia metal into nitrate of mercury, very 
weak. Look on p. 73, Vol. XXX., for a lot about 
silvering Britannia metal—which is not worth 
doing, by the bye.—T. P. 

(49201.] — Analysis of Pig-Iron. — Recent 
papers and letters will have answered this querist, 


suppose ; but better“ would depend much on 
the purpose of the analysis.—S. C. 


[49208.] — Paint for Model Boilers. — Mix 
your paint with japanner’s pale copal varnish, and 
thin with turpentiue, if necessary. You can stove 
the article if you like. Of course you can paint the 
article first, using turpentine in exoess, so as to get 
thin coats, and then varnish over; but I believe 
most loco. painters prefer to mix the colour with 
the varnish. Cun polish it in half an hour, if 
varnish is good aud weather suitable.—T. P. 


J49218.]— Plain Malt Spirit.—On p. 485 it is 
printed the alcoholic liquid obtained by distilling 
a mash of malt.“ In trade plain malt spirit 
should mean alcohol obtained from malt alone.” I 
don’t think the querist or any one else has been 
misled by what I said, and the use of the word 
‘should’? may have helped to enlighten some. 
On same page I also wrote, ‘‘ distillation and recti- 
fication are often two distinct trades,” and I used a 
‘ dictionary meaning” because the querist obviously 
asked for information. If he wishes for anything 
further he will find a Coffey still illustrated in 
Vol. XI. or XII.; but if he can refer to Payen’s 
Industrial Chemistry,“ he will find not only a 
Coffey, but many other forms of distilling appa- 
ratus. A few of the same illustrations appear in 
Ure's Dictionary. Nux. Dox. 


[49218.]J— Plain Malt Spirit.—I have always 
understood that a spirit made from malt ma no 
unmalted grain) was termed by the trade all 
malt Whisky.“ And as the so-called malt 
whisky” of commerce, often means a spirit dis- 
tilled from mashings containing from 50 per cent. 
to 75 per cont. unmalted grain, Iam inclined to 
think that plain malt whisky“ is one and the 
same article. Of course plain malt spirit” 
cannot mean ruw or rectified“ spirit, as no 
English distiller would use more than 25 per cent. 
malt to mako it; his object with malt being simply 
to saccharify the rest of his materials mashed, and 
which might be often effected with 1 3 per cent. 
or 10 per cent. malt. Plain British spirit“ is 
an Excise term, and signifiea a spirit to which no 
foreign favouring matter hus beon added. Whisky 
is included under this heading. I cannot agree 
with your correspondent “ Rera’’ that flavour is 
imparted to the malt when on the drying kiln, the 
timshed spirit having the same Havour, believing 
that the processes of distilling have much more to 
do with the flavouring than walt-drying. If malt 
were dried with a peat fire I can understand a flavour 
being imparted to it, but this is eee practised, 
and 1 can assure ‘ Rera’’ that distillory maltsters 
generally endeavour to dry their malt with as little 
smoking as possible, and that no other favouring 
matter is used. Three distinct and exceedingly 
careful distilling operations (in difforent stills) are 
requisite to obtain the delicate flavour and aroma 
so searched for in good qualities. Theus distilla- 
tions and great expense are undertaken in order ta 
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f extract the ethers and flavouring matter of the | (Speed in miles per hour x diam. of piston? x length | and a el caso in Isaiah—i.e., the going 
malted and unmalted grain, und a nice study of the | of stroke x mean effective pressure in cylinder) / | back of the shadow on the dial of Abaz. I hasten 
temperatures at which they are volatile and con- | (Diam. of driving-wheel in feet x 46.000). Pre-|to gratify courteous F. R. C. S.“ The ancient 
dense, is illustrated in the differeut forms of “pot | suming that by an average G. W. R. goods engine | records of the Chinese report that in the reign of 
stills,” and the great care necessary in working | C. M. P.” means those with öft. drivers, and 17in. their Emperor Yao, the sun did not set for the space 
them. May I also inform your co ndent, | x 24in. cylinders, at a speed of 30 miles per hour, and | of ten caya, and they feared tho world would be 

| “Nun. Dor,” that re-distillation in a distillery | with an average pressure of 100 per sq. in. in the | involved a conflagration. Yao, yao to 

does not mean “‘ rectification '’; the latter, as he is cyls. H.P. = 924°8. It appears to me alittle vague | Martin, was the seventh emperor of China, Fohi 
no doubt aware, meaning literally a thorough | to ask for the horse-power of an engine with a 7ft. | being the first, and as he computes from the first 
cleansing and separation of all oils, essential ethers, | driving-wheel ; however, if we supply the cyls. as | year of Fohi's reign to Yao's are 587 years, Fohi 

0 and impurities, with the object of obtaining a spirit | 18in. x 24in., the speed as 45 miles an hour, and | reigned 115 years; Xin-num, 140; Heang-ti, 100; 

as free from them as possible tasteless, silent,” the mean eff. pressure as 100lb. per aq. in., H.P | Xaohaon, 84; Chuen-hio, 78 ; Cou, 70 ; and next to 

t and strong. This treatment would ruin a whisky, | = 1,110. New as regards the largest G. W. R.] him Yao, who reigned 90 years. The first 157 of 

1 depriving it of both flavour and aroma; and to engines; the largest to my knowledge are the] Fohi’s reign wab a.m. 1891 and 557, and the first 
what use would (if rectified) serve the expensive] broad gauge Iron Duke dass. running between | year of Yao will be a.m. 2479. The year in which 
malt mash made expressly to give quality’ as the | London and Bristol, having 8ft. drivers and 18in. | the sun stood still in the days of Joshua was A. u. 
cheapest maize and 10 per cent. malt would pro- | 24in. cyls; assuming that at 60 miles an hour | 2554, in about the seventy-fifth of Lao's reign. The 
duce a silent spirit of quite as good quality if | they would mantain an average pressure of 801b. | Chinese records are said to report that the sun did 
well rectified. In conclusion, I am briefly of } per sq. in. in the cylinders, they would be exerting | not set for ten days; but we suspect our European 

ky,” a power equal to 1036-8 horse-power.—MoTIoN | writers have not here exactly hit the meaning of 


opinion that plain malt spirit” means whis 
; though whether A be all malt or not, Irish or} PLATE, U.S.A., Feb. 3rd. R 1 and 3 55 word they have 
Sootch, is quite another question. CTONEr. ‘ = = fg ; anslate ys may perhaps rather signify a space 
[49241.]—Belting.—Have you tried pale glue, of time little more than one of our hours. If so, 


i 49223.]—Ventilation.— I id 1 f i : i i 

| adopt “Auld Reelle 6, ‘suggestion they ill be Chea, thin, with tufficient bichromate of potash be the sacred historian and the Chinese annals ngre 
J sa y disappointed, and that their first step after | used very thin, more like sizeing than anything mizutaly in their time of the duration of this miracle. 
going to the expense of knocking their ceiling about | else. so that it soaks well into the outer yee In Herodotus we may have aclcarand undisputed tes- 
4 will be to paste up the aperture they have made, to | Nun. Dor. "| timony to the same effect. The priests jot Egypt 
avoid the unpleasantness and danger of the inevit- showed him a record of a long day (vide t A Com- 
t able down-draught which will pour upon the heads [49251.]—Microscope—To Me. LaNCASTER.— mentary on the Old and New Testament,” by Rev. 
of those who venture to sit under or near it. I have | The fine adjustment is to be put on the side of | Joseph Sutcliffe, A.M., London, 1834).— - 
A given this subject some little study, and have made pay 1 3 Sin. aa a. 85 LIGHTER. 

p 4 good many experiments, and am prepared to a olin 3 . Ther sad pr ket [49332.]—Colouring Steel without Heat.— 
i . the 1 plan as at onee the most 1 6H 9 55 qe the body with al ven sae 8 d by a Dissolve loz. of aniline blue in methylated finish, 

scientific, the simplest, the cheapest, and the most | Pu : d l ith rush i 

p b pe milled head and fine screw. There is a spiral 1155 ar. Pona * , or float it om 


efficacious. Make a hole in the outside wall by . . ; 
: : spring inside, which protrudes the part to which the ; 
y: Encehing ube brick OF seas near tho Moor as the bijective is screwed, against which the lever is] [49343.]—Crystoleum Pictures.—The articles. 


s ferred, Have a plain zine pipe mada %%% act. What isthe fulcrum of the levert | necessary far commencing the work are prepared 
of the latter L, either round, square, or oblong, I have no means of examining an instrument, only eve convex F es (a pair 5 1 5 
ı with apertures of about 12 to 25 8g. in. (a four inch the figures in the catalogues, and they seem to me er abies he e a a car 15 
i Found pipo e e anker well), he Bre net be mork, the, lever vil wrong wey, shall nd tapering in the middle, tom sandpaper, fne 
5 ick ’ - ° : . 5 
3 e 5 0 5 e instructions, and perhaps a sketch. I have made a | brushes, onc No. 1 size and two No. 2 size, a bottle 
or the height of the room (say, llin, and 36in., Plain rotating stage, and am about to make an of poppy-oil, and a photo. The photos. I have 
respectively, for an ordinary room). Insert the | Object carrier (not mechanical); how is it fastened | been using are the penny ones bought from barrows. 
shorter limb in the hole in the wall so that the longer to top plate of stage? Would it be sufficient if the | in the street; they are excellent for the work, and 
portion stands upright in the room about lin. from the To are titted together with a surfacing e ee aes PAN spoiling am 
wall, and make good with mortar or cement (the | Plate —Sotus. JE FFVVVVUWÄEI1li in 88 
Pipe will require no other support or fixing if made 49253.] —Marking-Ink.—I should say there is A obtained a photo.—a a 5 
of stout zinc with a proper-elbow joint), and paper | not; but for what purpose is it wauted ?—T. P. k EIE EEEE inter . 
the pipe to match the paper of the room, when it 25 f as a well opened eye—you immerse it in boiling 
hacomes: almost unnoticoable cepecialle-i? a chn 49257.]—Overhead Motion.—Get Vol. XXII., | water until it will come off the card. Do noth 
orome Article OF fumitur 1 placed re aa of it 3 at pp. 187, 211, 290, 341, 493, 624, 651.— m opera ton or oo may RY 555 it 1 
It may be placed in either of the corners, or any- i ticn useless. e photo. is soaking, you 
where alone the outside wall; but no curtains, A [19259.]—Evaporation of Steam.—Do you 5 of 15 glasses, an having cleaned it, 
anything, not even a picture, must hang abore it to | mean condensation, or what? It seems to be a 0 5 ae 9 155 paste on. tne aaa: side, then 
interfere with the free passage of the air from the | question of the dryness of the air—the drier it is 8 e the p 5 om the water 10 e 
mouth of the pipe to the ceiling. No grating must | the more readily it absorbs moisture; but, I eup- neue T yP 81 „ 35 and 
be put over the mouths of the pipe, either inside or | pose, if sulphurous acid, for instance, were present, 2y on th pasir ible 5 d 1 „ as olea 
aa arom the moment this pipe is fixed, a at would seize on the steam, or water-vapour.— 10 3 N . N : irs 
of fresh air continually pours into the room, and | NUN. Dor. the paste with the wooden squeegee; scrape from 
et it is impossible for anyone seated in the room| 49289.] — Speculum. — Mr. Lancaster, in tho ‘centre towards the edges, holding the photo. 
185 se a ree ue ee draught. 1ta acion answering this querist, has apparently forgotten to | face upwards, then you an sce if you Ret it all 
18 pe 1 ` it i ntl imi 5 advantages. For tell him where to place his eyepicce. This depends | extracted. Tho photo. will, no doubt, get dry 
eh. 4 5 le ER the draught under- | on position of back focus of small speculum (sce | before all the paste is out; in that case it must be 
1121 E M tae ae Payers to the feet on a cold | my letter on “ Gregorian Telescopes” in this num- | soaked in warm water for a minute or 80, and again 
lags 8 Tn De aY e self-regu- ber); and if Mr. Lancaster would give us the rule squeegeed until all the paste is removed, which will 
th 1ng. E f h 16 1 i more rapid by which opticians fix this point i» practical work- | be known by the surfaco being clear, and not con- 
1 8 hee iar th i J. time I ever ing, I for one should feel much obliged. If the taining any silver streaks. Itis now laid aside to 
1 1 1 a T wit it is when there querist uses an eyepiece of II in. focus, which is the dry; when perfectly dry, the back is gently sand- 
th 785 PE ine 15 4 en I just put a book over | usual ono for such a telescope, the field lens should pered until the light parts begin to show through ; 
e top. „one trend, amongst othcrs who have | be placed with its convex surface jin. from the 93 it is covered thinly with poppy oil to make it 
adopted this plan, has recently made a, perfectly | ; . "r POPPY S 
uninhabitable room wholesome, and I have never mar ie 8 15 eee 1 generally oil ae the 31 evenmg; 
known it fail. In my own living-room, we can eat ano a Ow ou, to Tenim nil E R tbem 
have a good fire, burn two jets of gas, and have a [49295.]—Cement. — Try the cement recom- | until the following morning (about 12 hours) ; by 
party of smokers without ane ingniveniense and 5 emery-bands 49562, page 078.—J. N a eee 3 
have often demonstrated its usefulness by closing | £ OULSON. : , : 8 
the pipe for a short time, when the room rapidly | [1929S.]—To Mr. Lancaster.—Thaoks for | minent paris are painted on the photo. itself when 
; a upon tho T ill gi ants : ene : ’ 
principle that a current of 5 conducted throu ha reps „„ F. * oe this is done, the second glass, previously cleaned, is 
: f , roug the sun with a 2in., I shall be much obliged. What | laid on the first. and ept in position by bein 
cylinder acquires force sufficient to enable it to cut kind of plates must I use? Wil your slow ones fastened with gummed per at top. bottom. an 
its way in an unbroken volume through the atmo- | do? About the moon, perhaps I was not clear in| sides; on the back of this, glass is painted the com- 
sphere into which it enters for a considerable dis- my query; but one of the telescopes in question, plexion dress, and background. Those readers 
tance in a direct line with the cylinder. Thus a | the din. Dollond, has attached to it a good clock, who undoertand ‘pantie will beable to turn out 
sft. straight pipe will send the current of cold air | which would keep the moon in the field for a long ore aMistio work anit E the mixing of the colours 
straight up to the ceiling, 7ft. or 8ft. above it, and time, so I might be able to succced with that. Also, | that is the drawback to those who, like myself 
with force enough at the impact to break up the | what development is best? I use the alkaline | know very little about colouring. The 101 iga ie 
N 5 the s pyro. for ordinary work.—C. J. R., Veutnor. a list of colours that will be found most useful— 
oat in it : a draught is, therefore, impossible. The ;;; War terr) nm i VEY a eae Td a 
„it iated air passes ou hi 2 : e skins in the manner prescri y “Jacko vermuion, bumt sienna, carmme, indian yellow, 
. Hoe by id: a ce rae s 5 Trades, and then put them in a bath of aniline | flake white, rose, 8 and ivory black; and 
1eated, come in the fresh air will, and the bad brown. If you have a quantity you had better for those who do not understand the mixing of 
nust go out somewhere to make room for it.— obtain an ounce of the dye in crystals, at a cost of | colours, J append a fow combinations for hair, 
IInFRTUsS. g on shilling, equal to 288 sixpenny bottles.—J. se Sa as k pas VVV 
; OULSON. w aples yellow, and carmine ; —white, 
105 C 1 ne caged [493 24.]—Joshua and the 1 am obliged Vandyke rown, Spr rie Indian yalor ; 
muna $ W. R. e es. e 3 Sun CET child—use vermilion instead of carmine, and make 
ule given by Molesworth is D? / 3) / 15-6: D = | © 3 5 vie . 5 my the cheeks slightly warmer than the other ae 
ium. of piston in niches, and S = stroke in feet. | WUETY»> 1110 1 b ae held by J 5 ‘ah Hair. Golden white, burnt sienna, and Naples 
zut nominal horse-power is never applied to loco- 1 nk Me Nt ares a : 15 5 5 t yellow; auburn — burnt sienna and Vandyke 
10tives, and is seldom used now except by builders | ff. “Ola T C to. brown; brown—Vandyke brown and Indian yel- 
E estament revisers have omitted or mate- | low, Backgrounds.—White and blue, white and 


f stationary engines. The usual way of getting at Pe 
10 power of a locomotive is to work out its tractive rially modified the passnge.—Nuw. Don. black, white and red. Most photos. look well with 


»rce, by the well-known formula (DSP) / W. But] 149324. Joshua and the Sun.—A misprint | cobalt and white. Ee. Reflected light white; 
E. M. P.“ will be content with the actual] xxviii.” for ‘xxxviii.”—has made our valuable | white of pupil Naples yellow and white, mixed; 
orso-power, I will do my best to accommodate | Sigma's“ re ly to resemble my lamps in a fog, | iris—cobalt for blue, cobalt and black for grey, 
iam. e rule I have employed is as follows :—J rather hazy. 9 spoke of a “ referenco” in Hab. | burnt sienna for brown, Vandyke brown for black. 
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Rose madder, cobalt and white, as lavender or 


grey is a splendid colour for dresses that look white | W 


in à photo. colour put on wrongly can be 
removed by moistening it with poppy oil, and 
wiping off with a piece of rag. ter all the 
painting is finished, a piece of cardboard is placed 
at the Lack of the W and the whole kept 
together by ene bound round with a strip of 
gummed paper.—Royam SEMAJ. 


B Boiler. To G. SUMNER. 
—I send J. S. M.“ particulars of boiler: Fire- 
box, in. square inside, water space, jin. ; length 
of barrel part 10in. ; diam., 4in., with five 3 brass 
tubes: funnel, 14 diam. e engine exhausts up 
chimney. I have tried starting with hot water. 
I oan work the boiler with spirits, but coal and 
charcoal are a complete failure. I am making 
another, to have the outside a 
boiler, but different inside, which I feel sure will 
be satisfactory. I will give a description of it soon. 
—G. Susnrer, Hough, Grantham. 


[49361.]—Cement to Resist Moisture.—Try 
the cement recommended for emery-bands, query 
49562, page 578, ExoLIsu MECHANIO. This is a 
most useful and valuable cement; it will stand 
heat and water.—J. PovuLson. 


[49409.] Froude on Resistance of Fluids.— 
To ‘‘SwINDONIA.” The answer to this query on 
page 553 is printed incorrectly. The words resist- 
ance in pounds + speed in feet per second, &c. 
should be :—Resistance in pounds x (muld.) speed 
in feet per second + 550 (i.e.) omit the unal 
point.—SHIPWRIGHT. 


Sg eae of 355 is 2,300 
Ao 


ons, coal three tons. 38 is a 6-coupled 
goods’ tender engine, with I7in. by 22in. cyls., 
and 5ft. wheels. e axle-boxes are placed inside ; 


built about 1860. 82, Sultana, is a 6ft. 6in. 4-coupled 
tender engine, with outside cylinders, I7in. by 
22in., and inaide frames. She belongs to the class 
which was formerly the standard type of passenger 
engine on the L. S. W. R. This class are now 
ae fitted with the vacuum brake; only two are 
fitted with the Westinghouse automatic, and it is 
to be taken off them. e names are Tartar, No. 2 
and Herod, No. 81. No 90, Sibyl, is a 4-coupled 
nger engine, with 6ft. wheels, and I7in. by 
lin. cylinders, like Sultana, but on a smaller scale. 
No. 93, Cyclops, is same as Vizier, No. 38. No. 
106, Panther, is a very old 6-coupled tender goods 
engine with outside bearings, the wheels aro Sft. 
125, Norman, is an old 4-coupled tender engine, 
with outside cylinders, 16 by 24, and bft. wheels. 
129, Albion, issameclass. 147 isoneofthenew - 
ger bogie tender engines, having cylinders 18 by 24, 
and 6ft. 7in., 4-coupled driving-wheels ; the bogie- 
wheels are 3ft. 4in. diam., the cylinders are outside, 
and the engine is fitted with steam and vacuum 
brake apparatus; some new engines are ex 
in a month or two similar to above, but with 7ft. 
wheels. 150 is a 6-coupled saddle-tank shunting 
engine, stationed at eter, built 1882, wheels 
about ft. Gin. diameter. 155, Cressy, is an old 
outside-cylinder 4-coupled tank engine, bft. wheels 
15 by 21 cylinders. 169, Castleman, is 7ft. coupled 
express engine, with outside cylinders, 17 by 22, 
the frames are inside. 167, Atalanta, is similar to 
No. 82. 170, Cupid, same as 82. 174, Naiad, has 
curved frames, otherwise same as 82. 246 and 248, 
4-coupled 5ft. 6in. wheels, outside cylinder tank 
engines, working suburban traffic. Numbers of 
394 class are 282, 283, 284, 300, 301, 324, 393, 394 ; 
of 355 class, 348-367 inclusive.—CLYDE. 


[49439.] - Zodiac of Denderah.— Spica will 
find a pretty full account of this in the English 
Cyolopœdia article, Zodiac, accompanied with 
a plate. A larger plate (I 2in. diam.), with a brief 
account, is contained in a work called Masz- 
zaroth ” (Rivingtons, 1862).— G. J. W. 


[49439.]—Zodiac of Denderah.—I am not quite 
certain I understand what kind of information 
% Spica’? requires concerning tho Zodiac, but I 
may inform him that he will find a quantity of 
useful information condensed into about a column 
of the Penny Cyclopædia ” of the S. D. U. K. (See 

393, No. 516, Vol. VII., art. Denderah.’’)—A 

OUNG ASTRONOMER. 


(19443.]—Canoe.—Mahogany is the best wood, 
and should be zin. in thickness, or a trifle less if 
P When covering mine last summer, I 

ound it best to remove old covering, and instead 
of poor it on all in one piece, to have a close 
well-made joint down the centre covered by a lath 
yi; thick, securely fastened with marine glue and 
small panel pins. After turning down and securely 
fastening in position, the wood can be more safely 
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eut 1 shape than if in one, as less liable to split.— 


` [49460.]—Chemical Atoms.—The positivity of 
„Sigma, dn p. 554, is about on a par with that of 
“ Experimenter ” ; but the subject really admits of 
argument on both sides. As Sigma shows, the 
modern view rests upon considerations of volume 
and specific heat; but while both these factors are 
utter weakness for the purpose, it may yet remain 
that by far the strongest considerations are wholly 
in favour of O = 8. Volume and atomic heat, like 
some other factors in relation with atomic weights, 
are pre-eminently subject to multiple variations, 
whereas is is always the same under the 
most varied conditions. Mercury is 2 vols., hydro- 
gen 1, and oxygen 4, yet all three have a strictl 
unctional chemical unity, and the weights 200, I, 
and 8 must ever be the unvarying ratios of electro- 
lysis, and what is more, these initial anomalies are 
in most cases lost in the resulting compounds, just 
as is similarly the case with initial variations of 
atomic heats. Ammonia and phosphonia are nor- 
mal 2-vol. hydrides whose volumetric and chemical 
characters are of the very closest character, yet N is 
1 vol. and P is . The atomic heats of potassium 
and barium chlorates are equal, while the initial 
value of K and Ba are as 1 to}. Hand O in their 
volumes are initially related as 1 to 3; but in addi- 
tion to the broad and cogent facts derived from 
electrolysis and the general considerations of 
chemism, it also follows that in very many cases 
where O or Cl replace H, or are equivalent to H. 
that both functional and volumetric characters are 
strictly similar. It is thus that the 1 vol. radical 
methyl (C, Ha) may become (CO) or (C,Cls), and 


I] among a host of strictly similar derivatives, we 


only refer to their normal 2-vol. hydrates. It is thus 
that the urea constituent (CO), may be (CCl)s, or 
the radicals formyl an 16 2 C: HO,) or 
(C,H,Cl,), and (C, 302) or (C, 3 3) in either 
case are strictly 1 vol. representatives of one H. 
If pete permite’ a large array of facts might be 
cited, where O = 8, replaces one H in ammonia 
and many other compounds, where both function 
and volume go strictly together.— cus. 


49461.J—L. and N. W. R. Engines.—The 
following are a few of the goods engines which 
have 6ft. 2in. drivers, and neers l7in. by 24in. 

ed in 


and the number of the sh parentheses p 

after each :—9 (13), 65 (24), 73 (14), 76 2 7 
80 (30), 84 (23), 114 (%; 115 14), 118 (5), 121 (23), 
129 (14), 130 (10), 182 (19), 190 (13), 192 (8), 
216 (5), 224 (10), 237 (a0, 261 (10), 278 (10), 
283 (18), 293 (2 0 345 (10), 377 (14), 378 (10), 
397 (10), 398 (10), 399 (10, 400 (1), 410 (30), 


421 (14), 422 (1), 428 (30), 437 (23), 438 (19), 
439 (20), 442 (19), 450 (1), 452 (5), 453 (9), 451 (1), 
455 (1), 457 (10), 458 (10), 463 (14), 471 (19), 
474 (10), 476 (10), 475 (10), 493 (10). The engines 
of this are, one b 
shortened and their boilers enlarged. Of the above 
engines, 190, 191, 421, and others have already had 
their boilers enlarged and their funnels shortened. 
No. 476, &c., have had their funnels shortened 
only.—PROMETHEUS. 

[49489.]— Lead Pencils.—The cutters are held 
by end-pressure between collars „„ 
recesses. The diameter of steel cylinder should be 


ted | about din., to give the correct speed of cutting edge 


at the velocity of spindle I named.—W. J. 


[49494.]Ohemical.— When writing my answer 
to this query, I read the question too hurriedly, 
and did not notice that there was ouly about a 


pound of sodic iodide to be recovered ; otherwise, I | J 


should have recommended the same method as 
„Lux - namely, using H,S, for it would not be 
worth Meddler's while to use the other method 
on so small a quantity as a pound. I think ‘‘ Lux” 
has hardly been explicit enough in his directions. 
I hope he will excuse me for suggesting a modi- 
fication of his plan. ‘‘ Meddler’ better rub 
his mixture down in a mortar, and add about 20oz. 
of water. This will just dissolve the sodic iodide 
and iodine, and will leave the bulk of the carbonate 
undissolved; then filter, add another pint of water 
to the filtrate, and proceed to HS through the 
solution until the colour is 
to expel the excess of H,S, and filter to get rid of 
the precipitated sulphur. The solution may then 
be evaporated as ‘‘ Lux” advises, and the result 
will be sodic iodide, possibly contaminated slightly 
with carbonate, but pe enough for all ordinary 
purposes.—E. G. T., Plymouth. 


(49514.]|—Comets, &c.—My authorities for the 
period (79°1 days) 7 assigned to the variability of 
a Cassiopeie were Webb (page 265), Chambers 
(page 577), and Breen's Practical Astronomy 
(pp. 284-5). I ought, perhaps, to have mentioned 
that Schmidt states he cannot find any trace of 
variability. Had I remembered Mr. Baird Gem- 
mill’s letter when I penned my reply, I should 
assuredly have quoted it; but not yet having the 
index to the present volume, I failed to come across 
the communication.—A YOUNG ASTRONOMER. 


(49518.|—_Eggs and Chickens.—I am not 
aware that among physiologists there is division of 


one, having their funnels | J 


scharged ; then heat | 8q 


Marcu. 2, 1883. 


opinion as to above. The future animal is developed 
from the yelk, and in this manner: Within the yelk, 
and situated originally in its centre, but coming 
more to the surface as the ovum maturates, is one 
minute cell, called the germinal vesicle. This is 
the starting-point, for upou the commencement of 
incubation, changes immediately commence in the 
portion of yelk surrounding this. The process of 
cleavage begins. It divides into 2, then into 4, and 
then into 8, and so on, and this goes on till the yelk 
presenta a uniform cellular appearance. The most 
external cells now arrange themselves and develop 
into a kind of membrane—the blastodermic mem- 
brane—which then lies within and next to the 
original membrane surrounding the yelk. This at 
one point thickens and splits into 2 layers, and then 
into a 3rd, and here the embryo is developed, henge 
it is called the germinal area. From the outer of 
those layers are develo the nervous centres, 
skin, &c.; from the middle the locomotive organs 
and circulatory system; while from the internal 
arise the internal or of the digestive and re- 
spiratory systems, &c. In the case of the bird, 
nutriment for the embryo is obtained entirely from 
the yelk, and this is the reason of its very large size 
in comparison with the ovum of mammalia. It is 
all- sufficient to support the growing chick till the 
period of its liberation. At an early period (about 
the third day of incubation) blood-vessels commence 
to be formed, and gradually extend all over the yelk 
surface, by hich aiis the oxygen of the air 
passes through the porous shell, and is thus con- 
veyed to the tissues of the wing embryo. In 
birds, as the yelk-sac is emptied of its contents it is 
drawn in through the umbilical opening, which then 
closes ; but in mammalian ani its functional ac- 
tivity ceases at an early period, as other means of 
sustenance are provided for the embryo, and it then 
shrivels up, remaining outside. The albumen or 
white of the egg does not therefore originate the 
chick, and it feeds it only indirectly b i 


euep 
ing the yelk as it becomes exha faiz es 5 
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[49520.] —Stain for Stone.—Malachite green, 
also a little ponceau, Bismarck brown, and scariet 
mixed together for the red. These are all aniline 
dyes, and they will answer your purpose.—J. 
POULSON. 


[49521.]—How to Black Hammers.—Get 

some aniline dye called Nigrosin, and dissolve m 
irits, and apply with a brush or sponge.—J. 
OULSON. 


49522.]—Collotype Printing.— Tour failure, 
I should say, was owing either to the gelatine used 
being too soft, or else the ink too thick, and causing 
too much adhesion between the gelatine and the 
roller. If the former, try the effect of adding a 
little chrome alum to the solution—say 5 per cent. 
of the weight of gelatine used.—W. RoBrnsor, 
UNE. 


(49529.|—Raising Water.—There is no 
you could devise that would not be open to serious 
objections, unless you were to set up an engine and 
cistern, which would be costly. orking a pump 
from a depth of 20ft. or so is not easy, and from : 
would be very hard work. Most persons would 
prefer instead to carry water in buckets. The com- 
pressed air you had best not think about: the labour 
of working would be awful, independent of the 
eee of tubing &c. Ifthe ascent does not rise 
suddenly in any part, you may perhaps use a hand 
water cart, and pump for filling, but it would be 
little advantage over a yo and 
. SUTCLIFFE. 


(49534.]—_Gas Supply.— The quantity of gas 
(of sp. g. 1) which will be discharged a 
pipe 10ft. long = yd x V x 1,172cub. ft., where 
F Tb „and p = pressure of 
gas in inches of water. For pipes lU0ft. long, 
quantity passed would be ! / 4/10 or 3162 of above. 


[49535.] Engraving on Brass.—' F. W. S.“ 
may do a lot of work with very few tools. The 
firstand most generally useful is a common graver, 
used with a hummer. It is made from a piece of 
uare bar cast-steel, about jin. diameter, bin. 
long, or a little longer if you prefer it. Draw it 
down a little at both ends, and Tammer down the 
angles for comfort in use. File the cutting end to 
an exact square; tile the end to saepe of grawer; 
harden and temper to full straw. you do not 
quite understand this, ask anyone with a lathe, 
cither professional or amateur, to show you a 
‘* graver’’ used in metal- turning. This is used to 
cut the outline of all work; and for many odd jobs 
no other tool is required. Try and cut a continuous 
chip, like a carpenter with his hammer and gouge, 
and not like a stonemason. Two or more — 
round gra vers will be required for name- plates. 
They are also about din. long. To save expense of 
diagram see No. 922, Nov. 24, 1882, page 271. 
Make one like the broadest in Fig. 2, and the other 
broader. Note. —Oravers for cutting brass should 
be ground at a more acute angle than those used on 
steel; in other words, should not be so dumpy at 
the point. With these last you can out all the work 
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outlined with the first tool. If 
your work now looks rough and amateurish, make 
a square hand-graver with mushroom handle (out 
of the same steel), about 3łin. long, handle in- 
cluded. With this touch up and improve the out- 
line. Now make the plate hot enough to melt 
black sealing-wax, and see that you use enough to 
quite fill the engraved When it is quite 
cold, rub off the superfluous wax with pumice-stone 
and fine-sifted sand used with plenty of water; 
thoroughly wash away every trace of sand, and 
with a flat-faced piece of pumice and water go 
all over the plate diagonally to remove all scratches. 
Again wash carefully, and rub the plate lengthways 
with ‘‘ water of Ayr-stone and water until all 
scratches made by pumice are removed. This leaves 
a beautiful surface, very easily polished if required. 
For a common polish get a piece of cork or large 
bung: sift some fine pumice powder on the plate, 
pour on a little oil, and rub the cork N 
on the plate until all marks 11 5 scratches) made 
by the water Ayr-stone are obliterated. Finish with 
rotten-stone and oil on a cloth rubber, using cir- 
cular strokes. For mathematical work, or where a 
good polish is indispensable, get a piece of charcoal 
from a toolshop or from the makers of engravers’ 
copper-plates ; use this with water to remove the 
grain left by the water of Ayr-stone; finish with 
rotten-stone carefully, and you will have a good 
and flat polish, very different to that where pumice 
powder is used.—GAMMA. 


(49537.]— Microscopical Mounting.— The 
varnish I always use for above is made in the fol- 
lowing way :— Put a thin layer of Brunswick black 
about jin. deep into a saucer and let it remain for 
several hours in a warm place, stirring two or three 
times. At the end of the time it will be quite hard, 
and when cold pour upon it a layer of gold-size the 
same depth ; let it stand for twelve hours without 
heat, stirring again two or three times. The thick 
mixture must then be diluted to a convenient 
thickness for working by chloroform or benzole. I 
like the above, as it dries well, and is not too 
brittle; but many other varnishes are used 
sealing-wax varnish, dammar varnish, and other 
perpara uoan of Brunswick black. The great 

ificulty which probably Novice“ finds is getting 
rid of air-bubbles in mounting objects in shallow 
cells in balsam, and getting the objects also in a 
good position. I take it for granted that he has 
thoroughly prepared his specimen by getting rid of 
all moisture and air in the tissue itself by soaking 
it successively in absolute alcohol and oil of tur- 
potne or oil of clove, before introducing it into 

e balsam. If this be not done, no success will 
follow. The cell must then be well filled with 
balsam again, carefully avoiding introduction of 
air while dropping it in, and the object placed in 
position. The cover-glass, scrupulously cleaned, 
must then be gradually and slowly let down, and 
pera all will be right. But if such should not 

the case, it may be often dodged right by a 
little tact and care. Considerable experience is 
"i hd uired to mount successfully many objects in 

: Others are easy enough; and Novice 
will find patience and perseverance will overcome 
much of the difficulty. Benzole is used as a solvent 
for many purposes, but not as a medium for 
mounting. I would advise Novice“ to get his 
hand ia by mounting in glycerine at first, as it is 
easier to manipulate ; he can then pass on to balsam 
or damar Hes RY F. Lancaster, M.D. 


[49587.]—Lantern Projection.—This effect is 
produced by a lantern arranged with reflectors, and 
which used to be sold, some half-dozen years since, 
under the name of the Aphengoscope. I have not 
seen them lately in the shops, but presume they are 
to be got. Glen” should see one._F-R.C.8. 


49540.]—Adhesive Substances.—The only 
substance which possesses the properties named that 
I know of is indiarubber dissolved in benzol or 
bisulphide of carbon; but whether it retains its 
properties for any length of time after being laid 
on I do not know.—W. ROBINSON, JUNE. 


(49541.]—Organette.—I am afraid that Pro- 
gress,” who replies to this query on p. 577, has 
never seen an organctte—an instrument which is so 
powerful that the inventor has a modification called 
the melopean, in which pipes or tubes are placed 
over the reeds to soften the sound. The orguinette 
is a different make to the McTammany orgauette, 
3 is not yet on sale in this country. —GRAT's 


you have deepl 


[49546.]—Catgut.—If C.“ has a hook and 
eye on his band, he will be able to tighten it up by 
1 twisting the gut in the same direc- 
tion in Which it is laid, and then hook together 
whilst held twisted. A ar A little twisting will 
make a great difference.—W. M. 8. 

[49560.])—Collodion.—If the sample you have 
does not perfectly bright and clear when spread 
upon glass, it is bad, and there is no remedy that I 
am aware of. I have no experience of the use of 
collodion for the purpose named, but I imagine it 
will be used much more dilute than in photography. 
W. Roßrxsox, Jun. 
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[49571]—Electrical Resistance..—It is not 
true that the softer the metal the better its condyc- 
tivity : hard drawn wire conducts better than soft 
wire; but if the hard drawn wire is annealed by heat 
until permanently soft, the diameter is increased 
and the length decreased, it then conducts better 
owing to its greater thickness, If soft and hard 
wires have the same diameter and are the same kind 
of metal, the hard wire conducts best. The increased 
resistance by heating a wire is another matter, and 
cannot be accounted for until more is known about 
electricity. You had better see an account of the 
experiments made by Planté in heating wire 
with his secondary battery.—J. SUTCLIFFE. 


lee 5 HaT 15 tried 5 
for eral electro-plating purposes. 
were 155 do SI should try it oti pewter or Britannia 
metal—that is, if I had anything of the kind to do, 
which is somewhat improbable, as I think that 
1 pewter ware is rubbish; but I am 
inclined to think it would suit that class of work, 
but not for brass, copper, or German silver. But 
why does not Novice“ it himself? The cost 
is a mere nothing, and any way he will gain a cer- 
tain amount of experience. I have a battery of six 
cells ready made, which I intend to on the first 
opportunity; they are made from old salt-jars, 
which cannot be distinguished from ordi round 
battery-cells; they are lined inside with pieces of 
tinplate cut from old meat-tins. The iron turn- 
ings I had given me from an engineer's shop. 


These are best wrought iron, as cast iron comes off | 8 


too fine, and makes, in my opinion, too compact a 
mass. Either round or flat porous cells will do ; the 
size and shape of the zinc depends on that of the cells. 
Tire soda solution I explained some time since. I 
don't think the cells cost me more than about 8d. 
each.—Os. 

[49578.]—Electro-plating Bath.—Any close- 
grained w will do; it should be tongued and 
grooved, and also bolted. I have made them of 
mahogany, and have filled the pores of wood and 
the joints with paraffin wax. I do not recommend 
wooden vats ; with all the care possible, they are apt 
to leak, and they also absorb a quantity of solution. 
The best tank to have is one made of slate, and 
although it may cost more at first, will be found 
cheaper in the end.— KoEnIG. 


(49582.] —-Dveing Oi].—Aniline dye called 
Nigrosin, added to oil, will do what you require.— 
If vou cannot obtain it, advertise your ad — 
J. Povrson. 


49587.]—Lantern Projection.—If Glen“ 

ill refer to No. 796 (June 25th, at of your 
paper, he will find a letter (17467) directly bearing 
upon the subject. If he should desire more in- 
formation than is contained in the letter referred to 
and 1 i his address in your advt. column, I 
shall be py to assist him.—W. HALL, Smeth- 
wick, near Birmingham. 

[49588.] — Electro-Chemical Telegraph. — 
(1) Iodide of potassium, 1 part; starch paste, 20 
para: water, 40 parts. (2) Prussiate of potash, 

parts; nitric acid, 15 parts; hydrochloric acid, 
5 parts. Soak the paper in either of these solutions 
and hang up to dry. Before using, moisten with 
dilute sulphuric acid.— R. HANNEN. 


149590.]— Whitening Dial.—I have seen this 
done by first removing the varnish and old surface 
with fine emery paper, and then rubbing on a damp 
mixture of powdered chalk and silver chloride; 
wash well, dry, aud varnish.—M. M. S. 


49590.]— Whitening Dial.—Well cleanse the 
dial with soda-and-water—no soap—to take all the 
grease and smoke off; then get some dammar var- 
nish, and thin it with turpentine, and brush it over 
the dial. Then get loz. of silver bronze-powder, 
and put it in a pepper-castor, and shake it over the 
dial, covering every part; then place it in the cool 
to Then take (after it is dry) a very clean, 
soft brush, and b all the surplus bronze off ; 
you will then have as good as a new dial. You do 
not say anything about the figures. If you are 
going to write them afresh, I might suggest that 

ey will have a very handsome appearance if 
written in with ruby bronze-powder, made into a 
liquid.—J. PouLson. 


[49593.]—Painting Bicycle.—The 11 may 
be cleaned, if rusty, with glass- paper, and varnished 
with Brunswick black, or some of the special paints 
or enamels advertised for bicycles.— F. R. C. S. 


(49593. |—Painting Bicyole.—I should strongly 
advise Cyelist to enamel his spokes; it looks 
much better than paint, and is not liable to chip off. 
‘* Cyclist ’’ will find an enamel sold under the name 
of“ Welch's,“ and which I believe is 2s. 6d. a tin, 
fully answer his purpose.—W. SCOTLAND. 


eee Bicyole.— Wash the spokes 
with soda and water, so as to remove every particle 
of grease; then varnish with Brunswick black, or, 
if you prefer it, black Japan. Tho first-named black 
will orin about two hours; but the black Japan 
will e 24 hours todry; but it will be more 
durable; also be very careful where you procure 
the black, as there is a lot of very queer stuff being 
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sold under the name of the genuine article.—J. 
PovuLson. 


49594.] — Firebox of Traction Engine. — 
„Engine Driver” had better put a patch on if he 
wants to keep Ins box dry. Cut all your bad out 
outside of the stays—I expect four—with a cross-cut 
chisel, or he can drill holes round; will be better to 
cut out cut heads of stays outside of box. Drill 
stays in thickness of plate. Keep clear of your 
threads, and you will got same size stays in. If you 
want more particulars, advertise your address; I 
will help you.—Ex-T action, Stockton-on-Tees. 


(49594.]—Firebox of Traction Engine.—No 
doubt the cracks or fractures are due to overheating, 
which may be due to water-spaces not being clean ; 
to repair, cut out the fractured and apply a 
new patoh plate as follows: well the patch to 
its place, drill the holes and tap them with patch in 
position, and secure the patch with snap-headed 
studs which have been turned and chased in the 
lathe ; screw them tight up, cut off the square snug, 
and caulk gently round. Unless you have had some 
praon in this class of work you will find this a 

ifficult job, as you cannot get to rivet the patch on, 
and bolted joints are objectionable, especially in a 
fire-box, so to apply the patch with studs is your 
only course.—BoswELL. ‘ 

[49595.]— Patching Boiler.—‘‘ Young Wheel- 
wright”? had better cut his old patch off and put a 
new one on, same size as old one, if all his holes are 
ood in his tube; if holes are bad, he will have to 
cut bad out, and put larger patch on.— Ex-Tnac- 
TION, Stockton-on-Tees. 


3 —Patching Boiler.— Cut out the frac- 
tured part and apply a patch plate, and secure it with 
rivets, as follows: cut all the bad part away, lay on 
patch, drill throrgh, remove patch and clean it and 
replace it, and rivet it on with jin. rivets, put the 
tch on water side, and let it be ,4in. thinner than 
urnace plate.—BoswELL. 


[49595.])—Patching Boiler.—I should advise 
“ Youn eelwright’’ to cut out a round patch, 
about 8in. diameter, and fit new plate on the outside 
of tube, inside of boiler. I should advise you to 
have a l¿in. flange riveted on patch to screw the 
plug in. I am afraid ‘‘ Young Wheelwright” 
would find some difficulty in making job tight 
himself. Better call in a practical boilermaker, 
who would do tho job for him as advised for about 
258.—PLATEN. 


[49596.]—Boiler Query.—Take my advice, 
don’t try cast iron on any account, unless you are 
desirous of meeting with an accident. Your best 
plan will be to get some table firm to make 
you a small vertical one, of Lowmoor iron, zin. 
thick, and about 36 by l4in. diameter. From your 
query, I should say you are not well up in the 
construction of the above, and a_badly-con- 
structed one is a very dangerous toy.— ENGINEER. 


[49596.]—Bbiler Query.—By all means have a 
wrought-iron boiler, riveted (not brazed), ei 
plate zin. thick, and secure chimney pipe to she 
crown. 2ft, x lin., with zin. plate should carry 
601b. if well made ; but test it first by loading safety- 
valve to 200lb.; fill quite full and place on slow fire 
until valve lifts, unless it begins to leak ; if so remove 
it at once, make lakaga gooo and work at one- 
fourth pressure which ca leakage. Plenty larga 
enough.— BoswELL. z 

[49599.]—Refractor.—Your telescope would 
bear well a power three times as great as the ond 
you mention. You would also find a third eye- 

iece, magnifying about 110, extremely useful. 
ese three powers would be pretty nearly all you 
would require—50 for comets, clusters, and nebule, 
110 for the moon and planets, and 150 for double 
stars.—A YOUNG ASTRONOMER. 


bat E Varnish for Fretwork.— 
y not use white spirit varnish ? — ALBERT 
SMITH. 

149600.]—Olear Varnish for Fret-work.— 
Use white hard varnish in a warm room. You 
can purchase it cheaper than you can make it, of 
Jones and Co., Viaduct-street, Bethnal Green- 
road.—J. POULSSON. 


e —Lathe Bed, &c.—In reply to“ O. V.,“ 
I have written to the manufacturers who make 
these lathes to ask for details. I do not know 
whether they will deem it expedient to furnish 
them, but as a rule I have found great liberality 
in this respect among our leading lathe-makers. 
The general arrangement can be readily understood 
by reference to their published catalogue.—O. J. L. 


5 — Gear - Wheels. — In answer to 
4%. V., I should say, without doubt, the involute 
form of teeth is by far the best for gear-wheels of 
all sorts where a wheel sometimes drives and some- 
times is driven. In the particular case mentioned 
by O. V.,“ viz., the back penr of a lathe, it may 
be said, as a general rule, t the pinion invari- 
ably drives the wheels ; but even here it is advisable 
to have the power, at least in case it may be 
wanted, of making the wheels drive the pinions. 
Were it not so, the epicycloid form of tooth with 
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rounded faces and hollow flanks would be equal to 
any, and as Sir Edmund Beckett points out in his 
book on ‘‘ Clocks, Watches, and Bells,” the tops of 
the teeth of the driven wheels might just as well 
be cut off down to the pitch-line, because they 
never come into contact with anything. Hence, 
we may at once make the. assertion that the 
ordin depth of the teeth of epicycloid 
wheels is nearly, if not quite, twice as much as is 
needful in the supposed case of any particular 
wheel being always a driver, or always a driven 
wheel. Now take the involute form of teeth. 
Quoting from Professor Unwin’s ‘‘ Elements of 
Machine Design,“ 1877, p. 178:—‘‘Involute teeth 
have two remarkable properties. All involute 
wheels whose teeth have the same pitch, and the 
same obliquity of the line of contact, work well 
together. air of involute wheels may be drawn 
a little er apart without the accuracy of 
action of the teeth being impaired, though the are 
of contact is diminished. Involute wheels cannot 
be made with very long teeth, because then the 
obliquity of the line of contact must be great. 
Hence, their centres cannot be moved much further 
apart than their normal distance without too much 
reducing the arc of contact. But this propery ot 
involute wheels is a valuable one, as it neutrali 
the injurious effects of wear of the supports of the 
wheels. With the angle of obliquity given above 
(744° with the line of centres), the . number 
of teeth in an involute wheel should be 25. With 
fewer teeth the are of contact is too small. 
The obliquity of action is ordinarily alleged 
as a serious objection to involute wheels. 
Its importance has, haps, been over-rated.” 
Now, as to depth of tooth. We have taken it as 
a demonstrated fact that one-half of the usual 
depth of epicycloidal teeth is sufficient as far as 
driving powers are concerned; and, therefore, a 
like depth will be sufficient for involute teeth, 
which are not troubled with the infirmity that 
besets the epicycloid ones—viz., their pepe ol 
driving except with the ‘ops of their teeth, or that 
rtion of the teeth which is outside the pitch line. 
it remembered, that the pitch-line of involute 
teeth is at the base, and not half-way up, as in the 
epicycloid, and that the pitch-diameter is propor- 
tionate to the number of teeth, and hence, so to 
speek, involute teeth are all tops without flanks. 
ow the usual way of gauging the diameter of a 
blank wheel before cutting is by means of the Man- 
chester wheel-gauge, which gives, on a series of 
scales, the diameters of whee of any oe 
gauge, or number of tecth per inch of diameter; 
thus, on 10 gauge, there are 00 teeth to Sin. diame- 
ter, and on 14 gauge there are 140 teeth to 10in. 
diameter; remembering always that an allowance 
or addendum of two spaces at the commencement 
of every scale is already made for you for the top 
of the tooth, or portion outside the pitch-line—viz., 
one at each end of the diameter. Iu the last set 
of wheels that I cut, which is the first in which I 
have introduced the involute form, I made the teeth 
of the ordinary Cooh and as the pitch-line is at 
the base of the teeth, 1 had to allow not two, but 
four, ces for the full diameter. The result is, as 
Prof. Unwin points out, it does not do to make a 
wheel of a smaller number of teeth than 25. I 
mean, however, to try the effect of cutting off the 
top of the tecth, and cutting the tecth themselves 
over again with a thicker cutter, but of the same 
curvature. I shall then have the angle of obliquity 
reduced, I hope, considcrably below 74} degrees, 
and be able to gct a wheel as small as 20 tecth, if 
not a lower number. Nothing can exceed the 
smoothness and noiselessness of involute teeth, and 
the cutters are very much more easily made than 
those for epicycloidal teeth, familiar acquaintance 
with drawing and nece tools presupposed. lhe 
Manchester gauge, too, will do for either sort in- 
differently then.—J. K. P. 


[49604.]—Stamping on Velvet— The process 
is a trade secret. But if Omega will advertise 
his address, I will give him a little of the prepara- 
tion, if he will pay postage; cost about 6d.—GoLp 
STAMPER. 


49609.] —Dynamo-Machine.—To “Srema.” 
I never like to advise in such details, because I 
have not sufficient personal acquaintance with the 
subject ; and to culculate these matters out, means 
more work than I can spare time or inclination for. 
But it is pretty certain that 8 divisions in the 
armature will not be enough; the probability is, 
that altering the armature will destroy the balance 
of the machine. Besides, the intensity“ alone is 
not enough to consider, as the size of depositing- 
surfaces must be taken into account in arranging 
the suitable machine.—SigMa. 


(49613.]—Boiler.—Why not try a set of large 
Bunsen burners, or a burner something after 
Fletcher’s burner, used to boil kettles, &c.— 
ENGINEER. 


[49616—49617.J—Reda& Colour and Flavour 
for Preserves and Confectionery.—We have 
seen a great deal lately about preserves and jama 
which have been made from pu ped turnips. Now 
preserves don’t want any Doaa The natural 


colour of the fruit is the proper colonr, and although 


J. T. T.“ says he wants colour for erves and 
flavour for confectionery, still, if his jam wants 
colour, it will also want flavour, and I hope, for the 
public good, that no one will instruct him in the 
art and mystery of improving the colour and flavour 
of mashed turnips.—Os. 


49616.]}—Red Colour for Preserves.— You 
had better use cochineal ; aniline is sometimes used ; 
but be careful.—A. SMITH. 


{[49616.}—Red Colour for Preserves.—A 
little ‘aniline dye called Eosine. If that is not 
deep enough, then add magenta.—J. POULSON. 


[49619.]— Tonite.—I understand tonite to be 
guncotton compressed into cartridges. Tonite will 
explode when mixed with gunpowder and tamped 
in the usual manner.—M. M. 8. 


_ [49620.] — Carbon in place of Copper. — I 
should not platinise carbon myself, because I do 
not think the gain would be worth the expense; 
but it is said to be an advantage, and not to polarise 
so easily. In fact, my own opinion is, as I have 
often said, that carbon is a mistake, and platinum 
the best in the long-run. I have no doubt about it 
for medical batteries, which need only such small 
surfaces, It is a question of first cost ugainst wear 
and tear, with a residuary value.—Siama. 


- [49624.]—Lot’s Wife.—It has been suggested 
that the occurrence might have been produced by 
a shower of melted sulphur, or other material, from 
the volcanic erruption which, perhaps, was at the 
time destroying Sodom and Gomorrah, having 
overtaken and incrusted Lot’s wife.—F.R.C.S. 


[49624.]—Lot’s Wife.—The true explanation" of 
this apparent miracle is this:—In the Hebrew 
language the word as is often to be understood. 
Gen. 19 and 26th will then read, ‘‘she became as a 

i of galt,” for brimstone and fire, we learn 
rom the 24th verse, fell upon her out of heaven 
(or the atmosphere). Examples of this use of the 
word as may be found I. Saml. xxv. 37. ‘* Nabal’s 
heart died within him, and he became as a stone.” 
The as is in italics, and consequently not in the 
original, but our translators were obliged to insert 
it to make sense, for in the next verse we learn that 
he died in ten days after. Other examples will be 
found I. Kings ii. 7, ‘‘ I amas a little child ” ; 11th 
Psalm, Ist verse, ‘‘ Flee as a bird ” ; 12th Psalm, 6th 
verse, Pure words as silver tried in a furnace; 
14th Psalm, 4th verse, Who eat up my people as 
they eat bread.” e reader will perceive that 
the as in all these places is left out in the original, 
but is to be understood.—A. C. 


[49626.]—Centrifugal Pump.—Your pump 
cannot draw the water from a depth of 30ft.; to 
do this you would . very nearly a purd 
vacuum, even if you lower your pump to the 
water’s edge. I don’t think you will meet with 
success. For my own part I should not attempt 
it. —ENGINEER. 


149630.]-— Spirit Varnishes.—These are made 
with methylated spirit of wine. Spirit of wine 
60° to 63° over gees contains a comparatively 
large proportion of water, and this would cause the 
iron, of which the tins are made, to rust, and per- 
ae spoil the varnish, or, at ull events, the tins.— 


[19630.]—Spirit Varnishes.—I do not know 
of any chemical action of spirit varnishes acting 
upon tin. They should, if pure, be made from the 
shellac or gum and naphtha or methylated spirit. 
Ido not know of anything detrimental to tin in 
these compounds; but I have always known them 
to be sent out in stone vessels.—J. Poulson. 


(49631.]—Thinning White Hard Varnish .— 
If your varnish is a spirit varnish use spirit; but if, 
as you say, it smells of turpentine, then use turps. 
ALBERT SMITH. 


. White Hard Varnish. 
—Use methylated spirits; but if your varnish has 
got a white film upon it or in the bottle, throw it 
away, as it will be useless to you.—J. PouLson. 


N White Hard Varnish.— 
these varnishes are not made with t utine. 
Some are made with methylated spirit. Tho dif- 
ference in the odour of cach one is so distinct that 
no mistake can possibly be mude.—Os. 


49631.] White Hard Spirit Varnish can- 
not be thinned with turpentine : it must be thinned 
with methylated spirit. F. R. C. S.“ has evidently 

ot paper varnish: hence the smell of turpentine. 
This is useless for his fishing- rod, as it is too soft, 
being made from gum damar.— PETRO. 


[49632.]—'‘ Drop”? Measurement.—A drop 
cannot possibly be mensured with scientific accu- 
racy : it depends on the size of the bottle, personal 
manipulation, viscosity of the liquid, bottle full or 
nearly empty, &c. A minim of distilled water 
weighs 0-91 grain according to the British Pharma- 
copmia, and a fluid ounce weighs loz. avoirdupois, 
although I was under the impression that a minim 
was equal to a grain, and that an ounce of water 
weighed loz. troy, as there are 480 minims in the 


fluid ounce and 480 grains in loz. troy. The 
British Pharmacopmia is the most recent authority: 
but if the London Pharmacopia differs, they 
cannot both be right, as the fluid ounce has not 
been altered.—Os. 


[19632.]—“ Drop ” Measurement.—A drop is 
no scientific measure at all, and its quantity depends 
partly upon the substance to be dropped and partly 
upon the mouth of the bottle frum which it is 
N ; consequently it is variable. On the other 
hand, a minim 1s a definite 1 of measure, 
being the sixtieth part of a ffuid drachm, and the 
measure of 0°91 grain of water according to the 
British Pharmacopwia. In a table before me of the 
number of drops equivalent to a fluid drachm of 
various liquids, I see the extremes are 45 drops in 
the case of water, and 150 drops in the case of 
sulphuric ether u considerable difference. For pur- 
poses of accuracy, the drop“ ought never to be 
used, and I hope the day is not far distant when 
all our old-fashioned and unscientific weights and 
measures will be superseded by the rational and con- 
ont metrical system.—Hernny F. Lancaster, 


[49632.|—Drops.—A drop is never measured 
acientifically—a minim is. A minim is the sixtieth 
art of a fluid drachm: there are eight of there 
tter to the fluid ounce, and there are twenty fluid 
ounces in an imperial pint. The bulk of a drop 
depends on two circumstances—the thickness of the 
lip of the vessel from which it is dropped, and the 
consistence of the fluid itself. Thus, a drop af 
tar or treacle from a bottle with a thick lip may be 
three or four times as much in quantity as a drop of 
spirit or of water from a bottle with a very thi 
lip.— F. R. C. S. 


19633. —Scent Fountains.— The empty cases 
are sold at a shop in Lambeth-walk at about 38. 9d. 
or 48. per gross, so that this querist will see it will 
be to his great advantage to purchase them empty 
and fill them himself. J. POoLSOx. 


496412. Gamma Cassiopeie.— When, where, 
and by whom was Algol informed that this 
star ts variable? No mention is made of it in ay 
catalogue of known or suspected variables to whic 
I have access. Webb says nothing about it, and it 
is not included in the list of Suspects which 
was published in the last volume of the ENGLISH 
Mrcuanico.—A YOUNG ASTRONOMER. 


UNANSWERED QUERIES. 


— — 


De numbers and titles of queries which remain unan- 
ewered for five werka are inserted in this list, and tf atil? 
unanswered are repeated four weeks afterwards. We trust 
our renders will look over the list and send what informohon 
they can for the bencfil of their el lot contributors, 


Since our last, J. Poulson has replied to 49183. 


49945. Rig for Small Boat, p. 367. 
48919. Steam and Exhaust Ports of Compound Enginer, 
367. 

48951. Drawing, 367. 

48057. To Mr. G. Tolman, 367. 

48.53. Polygons, 367. 

44002, Safety-Valve Graduation, 307, 

48067. Price for Weaving Cloth, 367. 
971. Organ Specification, 308. 

48975. Organ, 368. 

46976. To Clean off Lacquered Gum, 38. 

48078, Organs, 368. 

4852. Gower-Bell Telephone, 368, 

48086. Microscope, 36s. 

480104, Screw Cutting, 368. 

49000. Firewood Cutting, 308. 

49003. Steam Blast Cupola, 308. 

49004, Comets a and b. 368. 

49007. Heating by Steam, 368. 

49008. Leer, 808. 

49202. Workmen's Exhibition, p. 463. 

49206. Lynn und Fakenham Railway, 463. 

49207. GaseEngine Queries, 463. 

49211. To Mr. J. H. Evans, 463. 

49219. L. and N. W. R. Locos., 463, 

49221, Ornamental Turning, 403. 

49221. Studio, 403. 

49229. Wooden Tobacco-pipes, 401. 

49210. Mining, 464. 

40244. Quick-drying Varnish, 461. 

49261, Compensation Pendulum, 404. 

49263, Locomotives, 464. 

49266. 


A Communication, 464. 


49267. Working Model Steam Hauuners, 464. 


Tre importation of tin-plates into the United 
States has increased in a remarkable degree within 
the last few years. The imports in 1870 were 
1,507,000 boxes; in 1875, 1,920,000 boxes; in 1876, 
1,800,000 boxes; 1877, 1,140,000 boxes; 1878, 
2, 160,000 boxes; 1879, 3,120,000 boxes; 1880, 
3. 380,000 boxes: and in 1851, 3,600,000 boxes. 
Tacre are about twenty boxes of common tin-plate 
to the ton. Two of the chief causes of tho in- 
crcased demand for tin in the United States are 
found in the enormous canning industry aud the 
growth of the tin rooting business, 
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QUERIES. 


[49646.]—Valve for Air-Pump.—I am desirous of 
making a l single-barrel air-pump about 6in. in 
length, and would like information as to the construction 
of the valves. I have access to a lathe.—E. C. 


[49647.]—Polariscope.—What is a quarter undula- 
tion plate which converts plane into circular polarised 
light — Micko. 


1498648. ToO Mr. Wetherfleld.— My assessment 
has been raised this winter to £20 for house and garden. 
Jam also, for the first time, charged with house duty. 
The being included in the £20, say if I am 
liable to house duty, and if I can let it run on as it is 
until February 1885, and then claim repayment of three 
gears’ duty, or must I send in my claim at once!—Baices 
Ann Monra R. 


49649. Portland Cement.— Can any practical 
chemist who understands manfacture of above give me 
information as follows —Must clay employed contain al- 
kaline saltsof necessity! How lo ould burning of mixed 
limestone and clay take? Should a moderate or fierce 
white heat be employed! Also, what is the best method 
of testing quality of cement on small scale !—Any in- 
formation will oblige.—AssArxn, Trinidad, Colo. 

[49650.]-Wood-Pipe Making.—I have a quantity 
of choir Wood, which I should like to make intosmoking 
pipes. Will some kind reader give me instructions how 
to proeeed, and what sort of a tool is used for boring the 
stems {—An OLD BUBBCRIBER. 


. (4066 1.]-Wood or Coal in Engine Furnaces. 
— some fellow subscriber give me some information 
on the value of wood as fuel for raising steam, against 
Newport coal! Wood as cut in the forest, mostly oak, 
grom and dry, and for size from 4in. to Sin. or 10in. dia. 

ow many cubic feet of this wood as measured in the 
stack ought to give the steam of a ton of coal! Boilers 
specially constructed, one for coal and one for wood 
former double flued Cornish, with Galloway tubes, and 
other of same make, bu? with much more furnace space 
built in front.—Asnoap. 


[49652.}-Galvanic Belt.—Would “ T. P.” kindl 
say if the zinc and cop are to be riveted and the clo 
together, and what width and length are the strips to be, 
and if the belt is to bave a fastening around the body 
completely or not! He gave some instructions in No. 
925, reply 48451, and as I have been waiting a long time, 
too, for same thing, I should feel exceedingly thank- 
fall if he would give the required advice.—Onz Wo 
Surrrns. 

[49653.]-Sleepless Child. — Too Dr. Eproxps.— 
Our only child, 11 months, is e well 
formed and thoroughly healthy (been brought up by 
hand), but very sleepless, and has been for tho last 
months. He goes to bed about seven, and wakes every 
two hours at most ; sometimes every half-hour through- 
91 the night. He wakes with a start, cries, and in vari- 
ably stan 


up i his crib. During day he seepe about 
two hours, with the like restlcssnesa, He is liv I. good- 
pered, a ite good; feed him on milk, and 


tem i 
farina ceous foods ony ; has a warm bath every morning, 
and fluid magnesia for medicine ; bowels regular, but 
urine stains very very much—a ig eet ld ; teeth five, 
and, I presume, cutting others. y inform me your 
opinion of sleeplessness. Any advice would be gladly 
received by—Aw Axxiovs MoTHER. 


[oot | om ing of Telephone Wires.— 
Could any of ours” me an effectual way to stop the 
ae a telephone wire fastened to a chimney makes 1— 


[49655.])—Varnish.—Will Mr. J. Poulson kindly in- 
form me how I can make an indiarubber varnish! I 
have tried various means of redu the rubber to its 
proper state, but have always f that it won't dry 
properly.—F arurez. 


(49666. ]—Spirit of entine.—Having read in 
* ours,” of Feb. 9th, that spirit of turpentine is made from 
sawdust, extracted by a sweating process, I should feel 
greatly obliged if you would give me some information on 
the sweating process,—Sawopvsr. 


[49657.]—Battery.—To Mr. Lancasrazr.—I wish to 
make a battery of 12 quart Bunsens. (1) Ought I to 
7 com pressed carbons, and how should I copper them ! 

have of Mr. Bennct’s tin-pot cella—can I copper 
them with those? (2) Would the nitric acid in the porous 
cell require renewing every time, or only up for 
dil ae a (3) How long would the zinc last (to be 
cylindrical, and used once a week, four hours at a time) ? 
(4) What sort of alamp should I require? Would an 
arc lamp, or an incandescent lamp, be more economical! 
I have seen it somewhere, I think, that a certain number 
of cells will work five incandescent lamps as well as if one 

My science teacher advised me 
h the columns of the “E. M.” 
er than I have already done.—A 


[49658.]—Brokean Gazogene.—I have a gazogene 
in which the glass tube, which separates the generating 
chamber from the lower one which contains the water to 
be aérated has got broken. Ipro to place a larger tube 
_ over the remaining portion, and cement it there. Will 

anyone tell me what to use to fill up the annular ce 
between the two tubes so as to be water-tight, and which 
will not be acted upon by the tartaric acid and carb. soda 
used to generata the gas ?—H. G. 


a enon ofBismuth from Co 
= . A. H. Allen, or any other gentleman, 
coke me how Diamar is 19881 of the copper in the 

elsh process of copper- am rom cop ites? I 
believe it must be 900 out in the regulus, that ts to say, 
before the copper reaches the condition of blister copper. 
I have consulted various works on the subject, but cannot 
see that in any of thbem.—METALLUBGIBT. 


49660.)—Electric Accumulators.—I have the 
eleotric t on the premises, any of your readers 
inform me as to the best accumulators, with directions 
for making the same !—J. Mxtuuisu. 


(et —Street Coil. Would any of ours kindly 
tell me why, in a street coil, the iron core is drawn out 


per. 
y 


to increase the power! Also, what is the central division 
in large intensity coils for 1—8. W. Wilis. 


a = t 3 J therefore ast 
should like to an explanation reg 

valve. In what ition is the eccentric placed relating 
to the common alide eocentric? Also, whether there is 
any lap or lead given to the common slides when ex- 
pension valve is used !—SxHaw. 


(49663.]—Tasmania.—Could any of your readers in- 
form me whether fairly land, free from timber, is to 
be had in Tasmania, and the upset price per acre? Also, 
whether the Government stil] gives land free to those 
who pay their own passage out, and whether they give 
the forest or cleared land! In the case of having forest 
land, would it be possible to sell any of the timber as it 
stands, the buyer to fell and remove it within a given 
time I—Asrox. 


[49664.]—F ret-Saw.—Will some one say what are 
the proper sizes of fret-eaws to use for walnut or holly 
boards, i, J, f thick, respectively !—W. M. 8. 


149665.) — Railway Carriage Tires.—Can any of 
our correspondents inform me how the railway carriage 
tires are rescrewed on the wheels with wood oentrea, and 
fastened with Mansell’s rings !—A. Z. 


[49666.]—Watoh Stopping. Will some kind reader 
give me information as to the cause and remedy of Geneva 
watch when it is laid on its back : it goes well in 
any oer position. I have cleaned it well, but tho fault is 
ill uncured ?—TaLL. 


salts, and mixing the 
also soa 

which last seems to have a tendency to obliterate the 
fine impressions. Likewise boiling and ing in oils, 
sugar, glue, &o. (sugar is the best I have succeeded with, 
but ong out in casting from, and softens if the weather 
18 a 


a hardening of the surfaco, but internally the 
substance of the plaster is quite as soft, or perhaps, softer, 
than r with noadmixture, and, strength for strength. 


prao 
greatly oblige. _ just tried marshmallow 
us a hardening agent, but with no better success. It 
was recommended by a surgeon dentist in Vol. XV., page 
281, as a specific for the above defect, and greatly superior 
to alum, salt, &c.—E. Nasu. 

149668.]— Glass Painting.—I wish very much to 
become acquainted with this art. Could any reader 
kindly give instructions, hinta, list of colours, and other 
materials employed, and, in fact, any information what- 
ever would be most acceptable; as beyond the fact of 
being a fair draughtsman and colourist, I am entirely 
ignorant on this subject. Is it possible to paint on glass 
in water-colours as well as in oils! Must the glass be 
baked afterwards : — WoulLD- BR ARTIST. 


149669.] —Siemens' Armature.—I have a Siemens’ 
armature driven by a toothed wheel vertically. In fact, 
it is part of a etic generator for telegraphs. The 
current is taken off at present from the bearings—i.e. 
the bottom bearing is i from the armature, an 
runs in an insulated centre. This takes, say, the + cur- 
rent. The other current is taken off from a circular iron 

late attached to the top of armature uninsulated, which 
rubbed by a spring continually as it revolves, eo there 
is no break in the continuity of the circuit. Now I want 
to know first, if this arrangement will do for alternate 
currents as well as the two half-circles of copper gener- 
ally seen on Siemens’ armature and as on Cuttriss's motor; 
or must there be a break (for instance, would two com- 
ete circles of copper attached to an insulated ring, and 

u ving one wire joined to each, answer as well as the split 


ring) y, how can I arrange to get a current 
from m armature in one direction ? as I wish to 

the field- et with it, and so make it independent of a 
battery. irdly, size of armature bei in. x Qin., 


and wound with 18 silk-covered, what current may I ex- 
pect equal to one Bunsen, say - W. J. Gutcu. 


49670.])—Boat-Building. — I have in view tho 
building of a boat for both sea and river uso (chiefly sea). 
Will some informed reader kindly give me a description 
of one rage ates being tolerably expert, one alone could 
manage! I thought a small cutter or boat with alidi 
dag Are these beyond one hand's capability! I thought, 

„of putting a small engine, say 1, 14, or Jh. p., on 
board to be slightly independent of calms, With such 
an ine, about what would speed be? I should want 
capacity for four or five to sleep on board, with a little 
roughing it.—Pxx. 


49671.) — Threshing Machine becoming 
Clogged.—Can anyone suggest a remedy for the above : 
The machineis an old-fashioned one, in which the straw is 
fed between two e e grooved metal rellers, 
engaging with each other, the lower of which is driven by 


a belt g over a pulley, keyed on its spindle. The 
TAAT upper roller work in two vertical alots, which 
allow it to rise and fall according to the feed. When the 
straw is long and damp, an almost unavoidable matter in 
these wet seasons, it becomes wound round the lower 
roller, causing much delay and trouble in cutting it 
away. I inserted a query in the E. M.“ about two 
years ago, asking how to prevent the belt which drives 
these rollers from slipping on its pulley, and received 

answers, one of which recommended a strap to be 
riveted round the face of the pulley. I tried this plan 
with completo success, and hepe to be equally fortunate 
this time.— Wak. 


149872. —Telephone Connections, &c.—I want 
to rig up between a summer-house in my garden, and a 
room in my house, a set of telephones, transmitters, and 
bells. I have made tho telephones and transmitter myself, 
but I cannot o the connections. I want to use only 
one wire between the atations, using the ground as the 


ing the expansion | ing 


second wire. I shall Sara A banery: a bell, 


a telephone 
and transmitter at each end, and would feel greatly 
obliged to anyone who would give me a sketch of the 
proper connections. The telephone and transmitter are 
in a box 10in. square, and the bell ontop. I want to 
have a push for bell and the batteries out of action, 
when not in use.—No NAux. 


(49673.]—To Mr. Stearn.— Should Mr. Stearn see 
this query, would he kindly furnish me with the follow- 
ng par miee concerning, — * 
or microscope ps want them for lighting 
a 6 candle- Swan lanp; (1) How are they con- 
structed f a} ow many ill be to light the 
lamp! (8) How long do they last before polarisation 
point is reached f 60 In what time do they recover fully 
rom polarisation } (5) How often will the solution re- 


quire rene using the battery three hours a day on 
an average. ould any other readers be able to answer 
the above queries, I shall be much obliged if they will do 


80.— SEAWEED. 


bliged to e e 
0 ag ” for reply uery, 
for troubling again so soon. rose erred, the 40 or 60 
cells are intended for use as a constant-current medical 
battery ; but my chief anxicty is in referenoe to the best 
form of battery for voe portablo medical coil, in 
which the elaments need not be removed from the solution, 
the Smee and the bichromate, therefore, in- 
admissible. I have at present fitted in case of coil, and 
used with excellent results for some time past, 2 pint size 
improved form of Leclanché, with the omerate 
blocks, the daily applications sometimes extending to 30 
minutes, without apparent decrease of power. in- 
duced i me to ask the q respecti tinum for 
negative element, thinking the extra E. . therefrom, 
would give still more satisfactory results, but in doubt as 
wo Brea tee constancy. The reply, however, contained in 
issue of E. M.” that the battery is not fit for 
working a coll.“ from such reliable source, ls the 
hope I entertained, Still I would ask, whether the form of 
cell in question—i.e., pint size, the zinc being oon- 
in poroos cell, with strip of platinum in outer cell, 
with ese and carbon, would be 
ovement upon the nché gt Saige What 
thelower end should the p of platinum 
be cut into ribbons, and how can the pieces of carbon be 
firmly attached to the platinum as advised in reply 
THERAPEUTIST. 
gh) Delivery. of Feed Water into Boiler. 


ow me to invite ce on the above question — that 
boilers. Some ad- 


and 
any im 


tubes nearest the end of feed delivery pipe have a scale bare 
s 


tin. thick, and I need scarcely add, it t of removal 
with j on account of dia. of tubes. Now 
would the delivery of water below de- 


P 
posit down on bottom of boiler, or is it the water which 
must be operated on ? The water has 16'5grains of carbon- 
ate of lime 8 But what is most mysterious, is 
that boilers fed from the mains in the town make no scale, 
—a month’s work can be swept off with a brush.—J. O. E. 


(49676.]—Mining Query. ous “J.H. W.,“ or 
some of your able co ents, answer the following 
a ee eee eo Whioi 5 san 
of coal. o cages present are working the lower 
seam, which is 660ft. in depth ; the other seam is 390ft. in 
depth. I want one cage to stop at tho first seam, and 
the other to the lower seam, the diameter of drum is 


9ft., what will be the size of drum required 1— No 
Varxo. 


[49677.)—Geneva Watch. —I have a Geneva watch, 
bar movement, which stops occasionally 
centre bar bindi i 
lies in not kno 
the screws by which it is held lin position, have been 
taken out. It is a time-keeper when going, but 
I cannot much depend on it, as it stops now and again. 
Any information of practical value will be ully 
received by—G. Frrer. 


[49678.]—The Link-Motion.— Would “ Milverton” 
kindly explain one or two pointe im connection with his 
letters 20688 and 208771 He speaks of “ coincidence of 
curves with straight lines. and of length of contact,” 
Does this mean t portion of the curves are 
straight lines! If not, how could there be contact at 
F Again he says in his former 
letter, The condition for these curves (i. e., those 
having said coincidence) is dz =I (t+ r).” How can 
this condition be deduced directly from the general equa- 
tion to the locus ? Finally, is it possible to give a definite 
reply to my original query, viz.—Given d and r, what 

ue of l most nearly fulfils the requirements of the 
parallel motion! Is 4 (r+ Ven+ di) a correct 
answer !|—A. J. Suits. 


(49679.'—To Dr. Edmunds. In a letter some little 
time ago Dr. Edmunds said that rupture was sometimes 
caused by riding with a long stirru rap and bumping the 
saddle. ould he kindly say whether any precautions 
could be taken against this? Would Tanor a sanp nat 
or any kind of belt be of service! And would Dr. E. ea 

whether, in his opinion, ri in a cavalry saddle (which 
rises in front an rear) would be more likely to cause 
9 than riding on an ordinary saddle !—Daraaoon 

UARD. ` 


[49680.] — Book on Horsemanship. — Coul 
anyone recommend me any book on horsemanship, more 
especially on the more difficult manœuvres, called, I 
believe, the haute ¿cola? I should like to know publisher 
and price, if possible.—Dracoon Guarp. 


[49681.)—Maxima and Minima.—The following 
problems have occurred to me in REN out railway 
curves, and as the resulta are somewhat cult to check, 
would any of our like to try them !—(1) What is 
the shortest circular curve which can be drawn from a 
given point to touch a straight line! It will be sufficient 
to give the angle subtended by the arc, which angle is in- 
dependent of the radius. (2) What istheshortest circular 
curve which can be drawn from a point either within or 
without a given circle, to touch the circle? An equation 
from which the angle subtended by the are could be 
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Maren ?, 1s 


— — — 


nne ane re the answer to the first 
Kaen BS omar. Us this ort :- M. I. C. E. 


S RHetric Beall. How can I lessen the 
Wie et eee a ace ng from the armature striking the 
TURA os poantu as there are long and short 
ee Tews tebe WE if I had only a short circuit, or 
ee „ , N N tattery inteusity would, I find, 
duan Ba . S.: R. IAN NRX. 


focus as far from the object as is consistent with sharp 
definition. I shall be glad of some in format ion on this 
* chemical focus from someone who has had expeli- 
ence. Is there any appreciable correction uired for 
powers under fin. ! I think not; at least, with lin. and 
under. I understand correction can be made by adding u 
smull convex lens behind the objective. Of what rocus 
should this be for jm. objective !—W. G. 


nium that I have made a pipe from mr. 
one of those mont hlies. Well. when I br 
it miy sound, and it may not. When it isa a- 
sounds the note very well: but ope wrt . 
when it pleased to do so. Will Uranium“ = + 
may be cause of this? Also, bow I wuld a . 
tone of bass pipes, which seem to me very iniz. 
their language! Would angular nickin m. 
I may mention that the stoppergare all r- . 


T CC 
war eS cher a nal oe stmucht nose is best on mandrel? material, the aame length as the bar, and wind it spirally glue inside of pipes. Would Urunirm g = 


A mwa Nore haue has told me the conical is best ; 
Mawan m Neal 21. It 
whan Te 


XN. . 


en `- Model Engine Boiler.— Will any of 
reer kindly oblige by saying what ought to be 
she Scepeans of a boiler fora model steam-engine, the 
eurer in the cust) being 2iin, in height, diam. 
et NN indru. 

]! House Modelling.—I will feel much 
for any information on above subject. Reale in 
at about rh to the foot. What materials for plastered, 
em canst, tock, or stone walls, slating, ground, paths, 
asl fo westals !—Comretiror, 


x urvy.—Can any of ours, or Dr. Edmunds, 
teil m Ube best home treatment for scurvy in u grown-up 
revo, who has not been affected for the last six years | 
Now it su ih nly appears at the eyes. elbows, and knees in 
beminus totches. Any information as to diet or treat- 
Ant will oble - Bosw ELL. 
.) — Watch Repairing.—To “ Acrosor ’” on 
Pr zer Worxman.’—Would the above-named gentle- 


gress’ aay what be thinks of the organima . 3 
the organina, both having automati: feed: U; 
the music sheets for the organina cabin ibe : 
the length of the sheets for the organina, U kv. | 
dearer per foot! They are sold by Wadi u 
London—the ones I refer to. I should like to b> = 
them. but being very far from Landon, birc- } 
of seeing for myself Any information w we . 
will be gratefully received.—Lov ru or Mca. 


round it with a . of, say, in., it will not reach the 
end of the bar, Will any reader be kind enough to give 
me a rule for finding the proper length of yarn for all 
** lays,” and diameters of core —-MIXXILLA. 


(49688.}—Non-Conductor of Sound.—The com- 
mittee of a co-operative society have erected extensive 
business premises. On the ground-floor there are large 
shops for grocery, drapery, boot and shoes, butchers’ 
ment, &c. The suite of rooms on the next floor are office. 
board-room, warehouse, with a large rcading-room, and 
another for recreation; these rooms being immediately 
over the shops. The flooring of the rooms 1s the ordinary 
wooden flooring, boarding nailed on the top of, say, Yin. 
joists, while the shops are ceilcd with; in. timber, so that 
between the flooring of the rooms and ceiling of the shopa 
there is a vacant space of about 9in. Now it is found 
that the least noise in the reading-room—and there are a 
good number of members—is heard below, and customers 
being served in the shops, can also be heard speak in 


is @ traversing screw- 
3, af very simple construction.—J. T. 


CHESS, 


— — 
Aut Communications for this departms! x: . 
addressed to the Chess Editof, at the : 
Erorien Mecuanic, 31, Tavistock-street, Craig 


from some of your kind readers what would be the best 
cure for this evil ! 


men kindly intorm me what tools do I require to let me 
know when the staff of balance is upright ! I am told if I 
mate use of calipers I will then see whether the wheel is 
true. This I have done, and yet I fail to get the wheel 
true. What is the cause of lever watch losing time when 
nearly run down! I am informed that the main spring 
is pot et right. This I fail to understand. To what part 
of verge watch does the word follower apply '—A Worx- 
may. 


. —Safe Detector.— Would same reader give 
me a Lint how to frustrate tampering with an iron safe ! 
I have thought that sibly a battery placed in some 
way so that when the key is inserted it will complete the 
circuit, and give a powerful shock to the intruder. 
Should the battery be outside or in the safe ! Which is 
the bost to use !— PERPLEXED ONR. 


l.] -Commutator.— Would Mr. Tolman, or 
anyone. kindly explain how the commutator is arranged 
in connection with a Siemens armature fur such a small 
dynamo described by him in E. M.” for June 23 last! 

a novice in these matters, I do not quite under- 
the description there given. Are the two opposite 
currents induced in the armature at each revolution 
815 a by the one brush and sent in one direction !—J. 


{49690.} — Shrinking Fit and Measuring 
Instruments.— Huw much smaller must a hole be 
benx in iron and in brase to shrink on toa lin. manécrel ? 
What is the difference between a sliding and a driving 
ft! Could these measurements be taken by means of a 
vernier caliper measuring to one thousandth of an inch, 
and if not, bow can such exact outside and inside 
measurements be taken 1— F. A. M. 


ry nets arene Machine.— Could any 
scriber infurm me how to divide a division plate fora 
wheel-cotting machine for cutting any number of teeth 
frcm 8 to about 200, upon whecla from Gin. diameter and 
under! Ifa sketch of euch a machine in detail could be 
given, it would, no doubt, be valuable to sume of our 
amateur friends.—A Youxo BUBSCEIDER, 


149692.}\—-To Mr. Lancaster.—It is said in last 
week's * Scientific News,” p. 565, that M. Spring finds 
yellow light gives various shades of green when combined 
with the biue of water. Does not this prove Mr. 
Calton to be right ? It is allowed that there are shades of 
every colour in every part of the spectrum, and that 
those shades cannot be removed from their place. Does 
then the fact that the green of the spectrum cannot be 
revolved into two (or more) other coluurs prove that it is 
not made up of, at least, two colours !—F. L. 


'49623.'—-Dynamo.— To Me. Laxcastes.—I am 
ing @ small dynamo something of the Walluce 
Farmer style, with this difference: that instead of baving 
two pairs of F.M.'s, 1 have only one pair, the discs with 
the small electro-magnets being ad at each end. The 
F M.'s (of soft iron) have cores Sin. long, and 21 in. » Zin. 
thick. Tke disa (of brass) have cach eight small 
magnets liin. long. and jin. diam. I have all the parts 
made, but have not yet wound them. I propose to use 
three Layers of No. 14 cotton-covered for the F.M.s’, and 
ten lasers of No. 20 sulk-covered for the small magnets. to 
juin the wires for tension, and carry the entire current 
(from both diss) round the F.M.’s. Do any of the 
abore sizes or quantities require altering to obtain the 
maximum current from the machine, and what candle 
power should that current be equal to, working Suv revs. 
er minute !—E. N. 


(49695."—Engineering.—Will M. I. C. E.,“ or any 
other of ours.“ kindly answer the following !- (1) Tak ing 
the coefficient of friction between the surfaces as being 
15. what number of threads tu the inch must a screw Sin. 
in diam. have, so that when placed vertically it will, of 
ite own weight, jus: rotate inthe nut! (2 What will be 
the angle of the thread of a screw which is 2°75ein. diam. 
and has a Sin. pitch '—J. H. 


(425.'—Utilising Water-Tank.— Would any 
reader :nform me how I could utilise a water-tank to the 
best aivantagt so as to drive a hvdraulc motor or engine! 
The tank is isit, above where I shuuld require the power, 
anc its size is Git. long, 4ft. deep, and 4ft. broad. Any 
suse sens as to above. and kini of motor or engine re- 


5 will be thankfully received. I may say the power 
We 


d wish would be about 1bh.p.—DaxieL McNicol. 


1 Micro-Photography.—In looking over 


back numbers icr information as to focussing, I find 
very contradictory advie. Thus. in one place, I tind 


that after tucusemg tharply the objective ie to be 


pushed in I-1L in.“; whic in another Iam directed to 


kindly state (with classes) what narrow gauge 
engines run respectively 
Chester! And also, who is the desiguer of 580, 812, 1120, 
157, 1195, and 2214 !—Puoxetnevs. 


engine, 423, of Mr. Ramabottom’s design ! 
N. W. R. engines, Columbine, Herald, Inglewood, Trent- 
ham, Atalanta. Pheasant (t e new onc), and Una in 
existence ? t 

bloumers, 671, 672. 678, 708, 1009, 1012, K., converted 
into six coupled goods (or excursion) engines !—Prour- 
THEUS. 


a doctor, who o 


Could the space between the floors 


and ceiling be filled with something, a non-conductor of 
sound !—or is there some other remedy that would be 
more effectual? Ishould feel excecdingly obliged to 
anyone who could tell the committee how this very great 


evil may be remedicd.— R. J. 
49699. — Lease. To Mr. WRTUERTIELD.—I am the 


owner of a small farm, leased for 5, 7, ur 10 years, rent to 
be paid guarterly, usual conditions and restrictions. It 
is Clearly stated that no hay or straw shall be removed 
from the premises, but all to be taken at the expiration 


of the terin (Michaelmas next), by the lessor at consum- 


ing price. The tenant bas removed and sold several lots, 
doch hay and straw, of which I have ample proof, and he 
seta the lease and myself at defiance. 
in an execution, and sold for 2 years’ rent, but h 
some stock yet left. Kindly say what I should do to pro- 
tect myself.— Lease. 


I have lately put 
e bas 


(49700.'1—-G. W. R. Engines.—Would any mader 
tan 
into Bristol, Swansea, and 


[49701.]— Locomotive Queries.—Is L. and Y.R. 
Are the L. and 


When were e L. and N. W. engines, 


[49702.]—To Dr. Edmunds.—About six months 


I experienced a very curious sensation, while walking ìn 
the garden one evening—a feeling of giddiness and fulness 


in the head came over me, and I seemed like a steam- 
engine at high pressure.; my heart also beat quicker than 
usual, and I had a sort of dread that something terrible 
was going to i 1 came in the house and sent for 
ered some brandy-and-water, and gave 

me some medicine. I did not sleep much that night, but 
the next morning I seemed better. I cuntinued his treat- 
ment some time, and by his advice went away for a 
change, returned, sought and acted on other advice, but 
cannot get quite rid of the feelings before described. I 
am 38 years of age, lead an active life, temperate, although 
not a total abstainer, never had any serious illness except 
ut now and then. The feelings I have been trying to 
escribe, I notice very rarely occur in the day time when 
I am engaged in business, but generally in the evening, 
and more ially on Sunday when at church, and the 
only thing I tind that gives relief is yawning. Would 
Dr. Edmunds kindly Rive his opiniun of this case, 
and say if anything can be donc to cure it, and oblige— 
SUFFERER, 


49703.]J— Chamber Organ. — Will Uranium“ 
kindly try to put me into the secret of voicing organ 
pipes. He truly remarks to G. T. B.” the vast differ- 
ence there is in voicing and tuning: the voicing being the 
mysterious part to amateurs. I have made 24 wooden 
stopt pipes from CC with tho greatest care, both to work- 
manship and scale as was possible for any practical pipe- 
maker to do, and after all, when I planted them on 
soundboard, Í was sadly W at the result of all 
my patience. I may tell Uranium that I made them 
from instructions given in a monthly publication. The 
mouths are one-third the width in height; but since J 
made them I have seen in answers to corr ndents that 
the mouths should have been one-fourth of the width in 
height to allow for cutting a little higher. Of course this 
information came too late for me; but what I want to 
know is— When docs the mouth of a pipe want cutting a 
little higher! (2) When a pipe utters a note an octave 
above its right note before it sounds properly, I have cut 
off the wind from the fuot, reduced the windway, &c. ; 
but when I did I reduced the power of the pipe in com- 
parison to others that sound very well; and there lies my 
d:thculty. I cannot get them ecyualised in tone or 
language, and my opinion is that a very trifling thi 
may be the cause if amateurs only knew where it lay. 
works that I have seen on organ-building are extremely 
quiet on this particular point, and surely there must be 
some established law for this as well us for other things; 
but these articles are written as if they were for practical! 
men instead of amateurs, who should have the why and 
the wherefore explained in plain terms. For icstance— 
How the wind should be thrown against the lip; the 
mechanical action of wind aguinst the lip; why the lan- 
uid should be nicked angular instead of being straizht, 


and many other things might be better explaincd than 
they are, if it is in their power at all, I muy tell Ura- 
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White. 
White to play and mate in two moes 


NOTICES TO CORRESPONDENTE. 


Connxor Solutions to 821 by T. H. Billing u 
Dicky mas. | 
Boxford, H. Jacobs, E. 8. Follwell, T. Bast. ¢ 


Sam ; to 822 by T. H. Billi 


the rcading-room, while the shuffling of feet, and noisy — 
conversation in the recreution- room 1s quite annoying to 
custumers coming into the shops below. I want to know PROBLEM DCCCXXIV.—By A. Basco, bii 


Adams, R. A. B.; to 823 by R. A. B. 


T. Basso, E. S. FoLLw ELI. Due notice wE > 7 
i Problems nerds Y 
in before May 31. Solutions must be sen xit 
„that is in less than a formes =! 


when the Tourney 


are publish 
problem appears. 


H. Jacozs.—Glad to hear that you intend e 4 


notice above. 


J. B. of Boxford.—Thanks for communicate © 


shall be attended to: also for enclosure. 


Tne following fine sui-mate in 14 moves l “ 


us by the well-known com Mr. J. 4. M. 
Fakenham. He calls it The Crisis.“ We app=* 
tion. All Bleck’s moves are forced. 

"hi kK oe ä tat 
Whit: kts QKtS K Kt &, KRS Gf 

Kite COP 

6, K 5 AR, a BS, K 4. KB. 

K R B E 

Black: Enq GEF G Ha Š 


Ps 
d R 3, G Kt 3. G7, K R 8 and 1 
Bol Uriox 1. Q-Q 5 (ch) ; 


(eh); 4. B 5 (ch) ; 5. Q-B 8 
7. Kt-Q 3 (dis ch); 8. P takes B 


G (ch); 14. Kt-K B 4 (ch); 14. Kt takes Kt m 


———..—.—.————. 


ARRANGEMENTS have been finally mide “ * 
mine correct Australian lougitudes. Ti = A 
be done early this year, when the boundary" 
Queensland and the adjoining colony wl «~~ 


defined. 


Tue boring of a tunnel 4,000ft. in hat © 
the river Hudson at Weehawken, NJ. > 
completed. Most of the tunnelling has bes? 
through rock from several face, cota a 
shafts, 70 air rock-drills having boen «om. 
The tunnel is it. mö se - 


these faces. 
high. 


Id 


2. P takes P * i — 
ch) ; Krk f. 

(eb) 9. K-B3 ~~ 
10. B takos P (ch); 11. Q-B sq : 12. R taks P. ™ 


- 


Marcu 2, 1883. 
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ANSWERS TO CORRESPONDENTS. 
— — 

„e All communications should be addressed to the Eprron 

‘the Exorisu MECHANIC, 31, Tavistock-street, Covent 

arden, W.C. 


HINTS TO CORRESPONDENTS. 

1. Write on one side of the paper only, and put draw- 
gs for illustrations on separate pieces of paper. 2. Put 
tlea to queries, and when answering queries put the 
ambers as well as the titles of the queries to ch the 
plies refer. 3. No charge is made for inserting letters, 
ierivs, or replies. 4. Letters or queries asking for ad- 
«sees of manufacturers or correspondents, or where 
la or other articles can be purchased, or replies giving 
ich information, cannot be inserted except as advertise- 
ents. 5. No question asking for educational or scientific 
formation is answered through the post. 6. Letters sent 
ı correspondents, under cover to the Editor, are not for- 
arded, and the names of correspondents are not given 
ı inquirers, 

„e Attention is especially drawn to hint No. 4. The 
yace devoted to letters, queries, and replies is meant for 
ie general good, and it is not fair to occupy it with ques- 
ons such as are indicated above, which are only of indi- 
dual interest, and which, if not advertisements in them- 
ives, lead to replies which are. The Sixpenny Sale 
olumn * offers a cheap means of obtaining such informa- 
on, and we trust our readers will avail themselves of it. 


BACK NUMBERS. 
7R receive so many queries asking for directions how to 
make many instruments and appliances which have 
been fully described in back volumes that we have oom- 
piled a list, which we shall insert in this column at inter- 
vals, of those most frequently sent, and as the numbers 
ar still in stock, new subscribers should consult the list 
before sending their questions, 


intteries: Nos. 715, 718, 721, 724, 728, 731, 734, 741. 
«lows camera: Nos. 475, 480, 894, 897. 
Hokbinding: Nos. 613, 627, 770. 

ements: Nos. 377, 729. 

uils, induction : Nos. 618, 620, 686, 640, 779, 797, 832, 885. 
oils, medical: Nos. 844, 8. 

opying processes : Nos. 750, 753, 761, 762. 

luctric bells: Nos. 515, 558, 797. 

dectric machines : Nos. 368, 380, 628, 759, 840, 816. 
Jectro-magnets : Nos. 759, 772, 783, 881, 872. 
Jautro-plating : No. 833. 

Acqyuers: Nos. 429, 475, 622, 866. 

Lugueto-electric machine: Nos. 376, 580, 783, 823. 
‘ickel-plating : No. 808. 811. 

ilver- Inting: Nos. 830, $68, 869, 870, 871, 874. 
e 821, 478, 619, 675, 691, 723, 775. 


‘he following are the initials, &c., of letters to hand u 
eh 5 evening, Feb. 28, and unacknowledged 
where: 


as. W. Queres axp Co.—W. F. Stanley. Dr. Malley.— 
R. E. Quinn.—W. Watson and Sons. — Morris Cohen.— 
T. Taylor. — T. R. Clapham.—An Amateur.—C. Meoks. 
—Carbon.— E. G. B. B.— E. M. P., Bristol. Cameron. 
One anting to Know.—Student Civil Engineer.— 
Biltites.—A. Francois.—R. A. A., Shectheld.—Anxious. 
—M. R.—O. J. L. Metal Planer.—Alfojoe.—Jos. 


A NEW VOLUME. 


Cura number is the last of Volume XXXVI. Readers 
willing to oblige us by recommending ours 
to new subscribers should do so now, when a new 
volume is commencing The index to Vol. XXXVI. 
will be published on March 23, and cases and bound 
volumes will be on sule shortly after. Readers desirous 
of malang up their sets for binding the present volume 
are recommended to do so at once, us the back numbers 
soon run out of print. 


L. E. J. (Without troubling our correspondent, we may 
fay at once that you are quite correct in your supposi- 
tion. Anything which cuts off even the smallest part 
ot the available aperture, either of the object-glass or 
field lens of the eyepiece (always supposing that the 
diameter of the latter does not ex that of the cone 
of rays at the point where it is situated), diminishes the 
light, and, pro tanto, the penetrating power of a tele- 
Sch.) -A. Herbert. (No chemical at all. You are 
mistaken as to the origin of the odour. 2. Several 
methods of recovering gold on p. 364, Vol. XXX.)—A 

‘KADER. (See previous answer and the indices. )— 
G.LascoweEctay. (There is no book of the kind. See 
the papers on dynamo-electric machinery. 2. By read- 
Ing technical journals. 3. Could you not attend the 
College of Science and Arts in your city? With that 
or Anderson’s College, and access to the works, you 
seem to us to have especial advantages, if only you will 
utilise them.)—C. F. (Suppose you look up the back 
numbers! How would that on p. 241, No. 868, suit! 

» You should have tried mudder, or the artificial alizarin. 

2. Sulphate of ammonia, nitrate of soda, and dissolved 

bones are the chief; but nurserymen use dung-water, 

*Oot-water, and various preparations supplied by mer- 

chants, There is a good deal on the subject in Vols. 

XV., XIV., et sc. -A Yousu Boar-noiLeR. (Works 

of the kind cannot be cheap, meaning low-priced; but 
‘Thaps Dr. A. Ott's work would suit you. A good 


Yeal of infonnation on the subject in Vols. XXX. 
XXXIL, and XXXII. An advertisement in the 


UC Wanted column would, no doubt, bring un offer of 
a Suitable book, secondhand.)—R. B. (There are 
Several patented processes; and no doubt yuu will be 
‘lowed to use them on payinent of royalty; but pos- 
sibly you may find what you want in buck numbers, as 
a good many suggestions have been made.) A MECHA- 
8 1% (Do you mean a canvas boat ora wooden one! 
91 », bo, last volume, and the indices of recent 
Vvulunies,)—Kooxg. illay will do for the body, but 
9 wool and tow for other parte. Skull must be 

roughly cleaned out, and all parts anointed with 
arsenical Soap. You can buy suitable eyes of the 
yours Org. (See p. 22, No. 859.)—H. C. (No. 18. 
1 Ponida on What itis to du.j)—Mrcuasic. (We never 
1 of it. What is it, aud where do you find any 
oe 0 to it?) — Ontox. (A good opern- glass would 

nible von to do more useful work; but vou should try 
on Jupiter ur the moon. You can 


pit You can see 
‘UY suitable eyepieces of the opticiuns advertising in 


our columns. 2. You can buy a yard 4ft. wide for 
about 4s. ; but why not make an oilskin? Dip the 
fabrio in water, and swing it round, then hang up, and, 
whilst still moist, dip in linseed oil, or paint it over with 
the oil. Hang up to dry. Two coats will probably be 
sufficient fur your purpose. 3. No book on the sub- 
ject. That is why the articles and letters in these 
columns are 80 uable.)—Grarno. (See p. 458, pre- 
sent volume, and several other replies in recent num- 
bers. Bunaen cells are the best, but are objectionable 
on account of the fumes, so the bichromate buttery is 
mostly preferred.) Vidal ANR. (Brown-paper and 
tobacco-smoke are simplest; but Tyndall uses the 
smoke of rosin and gum mastic, and the dense fumes 
made by exposing hydrochloric acid and ammonia 
liquor to the air. t them in a box with a hole in one 
side, and a flexible end, which you can tap. Tou will 
then get smoke rings; or perchloride of tin exposed to 
air gives very dense fumes. We should think rosin 
would auit.)—Puiro. (You should look through the 
back volumes. Perhaps those described on pp. 299 
336, Vol. XXXV., will suit. See also p. 87, same vol.] 
—Go Auran. (Dr. Edmunds replied at length about 
insomnia on p. 228, No. for Nov. 10 last.) J. W. R. 
(Probably some tirm of machinists would make the 
requisite apparatus. Would not something like a 
mortar-mill, with chilled iron rollers, it fine 
enough ?) — BLACKSMITH. 8 replies in back 
volumes. See one on p: „No. 899; also pp. 18, 41, 
Vol. XXXI. It depends on what is meant by cast 
steel, as there are great differences in the metal, and 
some varietios will not weld.)—Hypvroratuy. (See the 
index of the last volume. A blanket would be best, we 
should think, in the absence of any details.)— 
W. H. T. P.8. 1 portion of the process is it you 

i 2 73, No. 873, for composition, and 


wood. 
Published in Manchester, we think. 


Garrick- 
street, was the address. 2. See paper on p. 514. The 
standard is a sperm candle, b 120 an hour; 


but where accuracy is wanted, it is usual to weigh the 
candle and calculate accordingly.)— PR nDU. (Local 
doctor, no doubt is correct, and you will outgrow the 
wenkness.)—J.C. (Many causes probably weakness ; 
or docs he suffer from epileptic fits? In any case, only 
& medical man can, after careful personal examination, 
help him.)—Soor PLoowrs. (We think A. can stop B., 
but are not sure. Better consult a solicitor personally.) 
—Mxkcnanic. (Many other people have said so; but 
the machine is not yet made—nor will be, we fancy = 
Corru. (Yes, it should be prepared by a solicitor. 
Bauso. (It is badly boiled, that is all. If Dr. Edinunds’ 
instructions are properly followed, lumps are impos- 
sible, the meal itself being good.)—J. HiLDERSLEY. 
ie have sent your letter on to Mr. Vallance. We 
ave little more space to spare for Sizes of Flata in 
Newtonians,”’ which is, to our thinking, a profitless 
controversy.) — A. 8. L. (First letter was already 
type: second shall be kept over till space offers.) — 


. E.S. A. (Seea auey ia last number, and look 
out for replies.)—Braxr. (We cannot form an opinion 
from tho statements made. If you have a brake which 


acts without air or steam, and applies directly to all 
the wheels, it might be worth while protecting it; but 
we cannot offer an opinion without knowing something 
of its action.) — B. N, (It is rather small, but would do 
if there are no bends. e should prefer inch tube, or 
at least three-quarter.)—G. J. H. (It entirely aa 
on what cell it is, In the Leclanché a zine rod is best ; 
in the Bunsen you require large surface of zinc.)—Ax 
OLD Sunscripger. (How old! The query was asked a 
short time ago ; but the only answer was that it appeared 
to be a kind of sweet . D. Joxkx. 
eck at p. 382, Vol. XXXII. ; but you should really 
ook through the last six or seven volumes. We do not 
know of one that can be used in the manner ted 
without infringing the patent.)—AmaTeEur. (Ark one 
of the large booksellers in your city. There are several 
books on the subject.) HY DRAULIC. (There is no such 
1 You must have a tank above the aquarium, or 
else force water up by means of a weight on a bellows, 
or some similar arrangement. Sce answer to W. K.“ 
on p. 558.) JAS. Fraser. (It cannot be disputed. A 
well-known lecture-room appliance is a tube from 
which the air is exhausted, and which contains a lead 
ball, a feather, pieces of paper, &c. ‘These bodies are 
scon to fall in exactly the same time. Any difference 
which would be experienced in the open air would be 
due to the resistance of the atmosphere to the 1 
of a larger surfaced body compared to its weight.) —A 
Sunscrinxr, Wantage. (If our ers knew of a 
method of taking the smell off petroleum, we sus- 
ect they would patent it. Something can be done by 
istillation and refining, and also by adding perfume ; 
but one and all cust too much. 2. You should have 
suid what you meant by steel. Wipe it over with 
Pparuffin-Oil, or bury it in . or starch- 
powder, or plumbago, or make a paste of clean 
sweet fat and plum and smear over it. 
2. W. B. (Yes; we believe it was.) —J. : 
vas through the * Bale” column weekly.)— 
woon READING ROOM. (Use Boyle’s chimney- caps.) 
—A Suuscuinkn To THE ExolLismn Mecuanic” IN 
Griasauow. (You have all the information in back 
numbers—recent ones, too.) — Jos. STEPHENSON. 
(Several recipes given in back numbers—we sup ose it 
is a coat of best double-boiled oil; but you sho d state 
what you use for first coat.)—Inquirer. (The tincture 
would be made by masticuting the pounded freshly- 
roasted berrics with rectified spirit for a week or longer ; 
but we do not know of any official directions for making 
it. Perhaps you mean the“ essence.” That is a com- 
mercial product, presumably made by infusing the 
freshly-ground berries, strumming the liquor, and eva- 
perating it quickly, preferably in a vacuum pan. It is 
then thickened with syrup.)—H. W. ‘If you do not 
preserve your numbers you should not “neglect to 
write out anything useful. We presume you have 
plenty of time. See pages 485 and 506 of the present 
volume.) -T. Brooke. (‘The only way is to use a "frit ” 
and burn it on in a mutte; but the best way would 
include trade secrets as to the composition of the“ frit” 
and the working details. There is a good article in 
Ure's Dictionary of Arts, Ke. (Enamels:, If you will 
read that and put definite queries on the details, we 
could insert them.)— 1). H. G. (Second paper reeeived, 
aud shall follow the first in due course. Send tweuty if 


pu like. You know every reader welcomes your contri- 
utions. Are you quite silent on the serew-threads 
controversy !) -A Yuuno Astruyomer. (We think not 
—after Sir Edmund Beckett’s letter in the Times, it is 
not well to tread too heavily on the M.O.!)—Os. 
(Choose your own t: we know from long ex- 
perience your object is the benefit of all.)—J. E. Wuite. 
(We cannot recommend, or aid you to select, a medical 
man.)—J. Browy. (He can do nothing but keep money 
matters in his own hands, and patiently hope for a 
change.)—G. E. Turner. (There is only one way—to 
become apprenticed in the usual manner.)—Anxtovus. 
(Heartburn, we suppose; see a medical man.)—S8vn- 
scriper, (Send back the tickets; you are neither 
obliged to pay for them nor go. e officers of the 
0 cannot touch the lodge funds to per for teas or 

.)—T. W. (See pp. 130, 239, Vol. V. Itis 
not clear what is the matter with you, but probably a 
little tonic medicine is required.)—J. H. M. (Any 
communication addressed to the Society at Breslau, 
Germany, would no doubt meet with a reply.)—W. D. 
Jonrs. (You can do the bolt or latch by attaching it to 
the knob or handle by which you shut the door; by 
turning that round you can aboot a bolt or raise a latch. 
2. See p. 233, this volume, and the indices; but you 
will be infringing the patent by such a use. 3. No one 
would answer such a query without details of the clock. 
The ball could be raised by the clock winding up a little 
thread (if the clock is strong enough), and then a mag- 
net could be made to release the detent when the hour 
hand made contact and completed the circuit. But 
how do you propose to erect the staff, and would you 
bore the requisite holes in the marble case 1 See pp. 72, 
165, in this volume, for general methods of working.) 
Sr. Aupyns. (The statement is not true. An engine 
might possibly run down a long bank at the rate of 90 
miles an hour; but no train ever travelled over 118 
miles in an hour and a half.)—H. G. P. (Set your 
weathercock points to the true north as near as you 
can get them, say 19° east of the line indicated by the 
compass needle.)—A. B. (How can anyone answer 
such a question when it depends entirely on the amount 
of wear they have undergone!)—Fesrr. (Try bathing 
in hot-water in which a handful of hay is steeped. Salt 
and water has been recommended.) - Mol. nILIUI. (See 
No. 840 P 191. If you tan them you will make them 
hard. if has been frequently stated that to make 
them soft they must be beaten and worked about.)— 
Ex., G. H. L. (In type.) 


Every Workman connected with the Buil 
Trades maung a Nituation should advertise in “THE BUILD- 
ING NEWS,” published every FRIDAY, pie Fourpence, 
at 31, Ta vistock-strret, Covent- garden, iondon, W.C. 

“THE BUILDING NEWS is the Principal Journal, repre- 
senting Architects and Builders, and has the est circulation 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing“ THB BUILDING 
NEWS“ every week at his Club or Coffee House. He will tind 
more Lista of Tenders'' for new work in it every weck than in 
any similar paper, and can thus Judge where work is likely to be 
had. He ls also specially invited make use of “ Intercom- 
munication if he wante know anything about his trade; to 
write to the Editor if he has any suggestions to make, and to 
advertise in the paper when he wants work. 

The cha for Advertisements for Situations is One Bhi 
or Twenty Words, and Sixpence for every Elght Words after. 


CHARGES FOR ADVERTISING. 


d. 
Thirty Words ee ee ee ee oe ee è 2 8 
Every additional eight words. 0 6 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwania 9d. per line. Paragraph Advertisements One Shilling 

erline. No front page or paragraph advertisement inserted fur 
ess than Fivo Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


8. 

Twenty-four words .. .. me 0 
For every succeeding Elght words a A . 0 
ADVERTISEMENTS in the SIXPENNY SALE COLUM 
ry 

0 


Sixteen words es ee ee 2 * ee ee @e 
For every succeeding Eight Words 272 os . 0 


„„It must be borne in mind that no Displayed advertisements 
can appear in the “ . Sale Column.“ All advertisements 
must be prepaid; no reduction is made on repeated Insertions ; 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and not 
stumps. Stamps however (preferably nanny stamps), may 
be sent where ſt la inconvenient to obtain P.0.O's. 

A Tho address is included as part of the advertisoment, and charged 
or. 

Advertisements must reach the office by 1 p.m. on Wednesday 
to insure insertion in the following Friday’s number. 


oes ee ‘s. 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE. 


6s. 6d. for Bix Months and 11s. for Twelve Months, Post-free to 
any purt of the United Kingdom. For the United States, 13s., or 
3 dula. 8c. gold ; to France or Belgium, 13s., or 16f. 30c. ; to India 


via Brindisi, 138. 2d.; to New Zcaland, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13s. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
4d. cach to cover extra postage. 


Messrs. Jauze W. Queen and Co., of 9%, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the mte of 3 dols. 
2. guld, or Thirteen Shillings per unnum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued affer the reccipt of the subscription. If back numbers ure 
required to complete volumes, theg must be paid for at the rate of 
4d. each copy, do cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII, XXX., XXXI., XXXII., 
XXXIII., XXXIV., aud XXXV., bound in cleth, 7». each. 


All the other bound volumes are out of print. Subscribers 
would do well to order volumes as soon as possible after the con- 
clusion of cach half-yearly volume in March and September, as 
only alimited number are bound up, and these soon run out of 


print. Most ofour back numbers can be had singly, price 2d. 
each, through aay bookseller or newsagent, or 21d. cach, post- free 
from the office (except index nuubem, which are 3d. each, or 


post -free, 33d.) 
Indexes for Vols. I.. VI. VII., VIIT., and IX., 2d. each. Post 


fae 23d. cach. Ladexes to Vol. XI. and to subsequent vols., 3d. 
euch, or post free, 33d. Casca for binding, ls. td. each. 


„„ Robserihers are requested to order Cases and Vols. thronch 
their booksellers, and net tu send direct, ‘The regulations of the 
Post Ottice prevent their transmission through the Post. 
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Holloway’s Pills.—These preparations may be used 
at all times and in all climates by persons affected by biliousness 
tlatulency, colic, nausea, or disordered liver; for heartburn and 
sick headaches they are specifics ; indeed, no ailment of the diges- 
tive organs can long resist their purifying and corrective powers. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term for which 
thelr subscription is paid will be forwarded to them ina Pixx 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is desired to continue the Subscription. 


Throat Irritation.—Soreness and Dryness, Tick- 
ling and Irritation, inducing cough and affecting the voice. For 
these symptoms use Epps's Glycerine Jujubes. In contact with 
che glands at the moment they are excited by the act of sucking, 
the lycerine in these agreeable confections becomes actively heal- 
ing. Sold only ia boxes, 74d.. tins, ls. 12d. labelled “ James Eprs 
and Co. Homuopathic Chemists, London. A letter received: 
Gentlemen —It may, perhaps, interest you to know that, after 
an extended trial, I hu ve found your 6 ente Jujubes of con- 
siderable benefit ali or without medical treatment) in almost all 
forms of throat disease. They soften and clear the voice.—Yours 
faithfully, Goanon Houses, M.D., Senior Physician to the Muni 
cipal Throat and Ear Infinnary." 


OUR EXCHANGE COLUMN. 


— . — 


The charge for Exchange Notices is 3d. for the first 24 words, 
and 3d, for every succeeding 8 words, 


— — — 


All kinds of Scientific Apparatus exchanged for 
others.—Car.atzi, Sclence Depot and Exchauge.—Chenies- street, 
Tottenham-court-road. 


mo, 6-light, value £10. Exchange Foot Lathe, 
er Engineer's Tools.—E. Owen, 2, Albuny- road, Leyton. 


What offers for ninety-six Metal. 28 stopped Wood 
naan Pires, gilt organ front, keys, &c.?— Tax xXx ER, Kushain-road, 
orsham. 


Organ Pipes, Windcbests, Bellows, new and second- 
hand, ready for performer. Harmonium Pedal Chest and Reeds. 
Exchange.—W. Jounson, 12, Moxley, Wednesbury. 


Waltham Watch, best timekeeper in the world, only 
just new ; jeweled lever movement, gold hands, crystal face, in 
massive nickel silver cases, with warranty. What offers ?— 
Hotesixeon, Millbridge, Liversedge, Yorkshire, 


Telescope, astronomical and terrestrial, 14 object- 
Klass, three drawa, two ecyepicccs. Also large pair of Opera- 
us, new. Will exchange for Double- barelled Breechloading 

n. Offers wanted.—Hercuinson, Liversedge, Yorkshire. 


Wanted, about Sin. iron Lathe, screw-cutting pre- 
ferred. Will give in exchange either new Tricycle or Bicycles. 
State wants.—C. T. C., 65, Frochold-strect, Hull. 


Bicycles and Tricycles. Will give in exchange 
Pr kanie, or any Engincer’s Tools.—C. T. C., 05, Frechold-street, 


54in. and 52in. Bicycles. Will give either in ex- 
change for good iron Lathe, about Sin. centre. The bicycles have 
ball bearings.—C. T. C., 65, Frechold-street, Hull. 


Organette, cost £6 10s., with 100ft. music rollers on, 
Jein. Bicycle ; will give in exchange for any engineer's tovls.—C. 
T. C., 65, Freehold-street, Hull. 


Photographs (abont 50), Abbeys, Cathedrals, and 


Buildings, cabinet size, ad. cach, or What offers >—Address, Puerto, 
1, Trongute, Glasgow. 


Wanted, pieces Brass or Zinc, one inch wide, 
various thickness and length. Exchange offers. Also millio 
wheels, patterns, &c., to Pustuasren, Rushden, Higham Ferr ers 


Wanted, Ross Ross Rapid Symmetrical Lens. 
Will exchange first-rate lantern-slides to double the value — 
Tuomas, Hereford House, Acton, W. 


Eccentric Cutting Frame and Drilling Spindle 
Buck's; wanted parallel vice about tin, jaws, or oners.— W. II. 
44, Mintern-street, St. Johu's-ruad, N. 


Scenograph or Merveilleux Wanted ; give in ex- 
change gentleman's silver lever hunter, compensated balance, 
jewelled 13 holes, good timekecper.—-KTTSOLDs, 30, Napler-street, 
Hoxton, London. 


Compound Slide-Rest, 3}, for V and flat bed. 
Exchange for Watch.—W. R., do, Grove- road, Holloway, London. 


Wanted, 6in. gap-bed Screw-cutting Lathe and small 
Planing Machine ; for two-manual Harmoniuin, couplers, 0 stops, 
coat .- T. East, Louth, Lincolns. ‘ 


Horizontal Engine, 4 H.-P., heavy flywheel and 
Frooved pulley, 4 guineas, or exchange. Also Blectro- Motor, lain. 
urmature, wound. Otfers.—Unpanwoup, Sywell, Northampton, 


90in. bed, 3in. centre back-geared Bench Lathe, new 
in December last, with separate 4-speed foot-power, £5. Alko 
Hand Fret Machine. Offers. Wanted, 4ft. bed, 4lin. centre Screw- 
cutting Lathe, or li-man Gas Engine in exchange.—F. Unpxa- 
„ . Sy well, Northampton. 


50 in. Carver Bicycle. balls both wheels, hollow forks, 
hollow spokes, cradle spring, value £lv. Exchange small back- 


Geared Lathe and cash.— , Wathngton-street, Reading. 
Bicycle, 48in. Special Challenge, roller bearings, horn 


handles, brake, lamp, Kc. Exchange for Electrical Goods or Loco- 
Bore new or second-hand, value 48.— U. S. Aer nxse, Eltham, 
bert. 


Sewing Machine (Ward's Universal Feed), cost 
£12, not much uscu, in exchange for Microscope or accessories, or 
Auviteur Lathe, Tools, &c.; or what offers? Nothing reasonable 
refuscd.—H. Dean, Westgate, Canterbury. 


Clarionet Wanted, in exchange for Gentleman’s 
Silver Stup Watch and Silver Chain and cash.—Hrw son, 12, Great 
Crown court, Windmul-street, Haymarket. Offers. 


Exchange Engine, nearly finished, nearly all brass, 
Vin. by in., suit sewing machine ; for Engineer's Tools and cash. 
— Particulars, SnIr rox, Tutbury Mills, Stattuntshire. 


Rose-Engine and Lathe, with oval, eccentric, 
etriught-line,and other chucks, overhead motion, eccentric cutter, 
aniling spindle, and index plate. Cost £500. Otters wanted. 
Perfect order.—Apply to Jacason, Engineer, Bloxham, Bunbury. 


Offers wanted for Lockstitceh Sewing Machine, 
aliehtly out of order: “ Lathe and its Uses | „Surface Plate, 6 by 
27 periect, new, in polished box.—Tuus. Cox, Engincer, Hargrave, 
Kimbolton, Hunts. 


Anglo-German Concertina, screwed steel reeds, 
farmyurd imitations, mahogany box, &.; also Magie Lantern, $a 
condensers, Bicycle prcferred.—T. L. McCann, Photographer, 49, 
Greenvale-street, Giusgow. 


Magic Lantern, cost £3 10x. a short time ago. Will 
exchange for small Eugine and Boiler. or offcre.—B. FEDUAM, 
Bakewell, Derbyshire. 


New Curret Tricycle for exchange. Would take a 
Lathe, Pipe screwing Machine, or anything useſul.— A. Hyouns, 
Bread stieet, Koss, Here foi ds. 
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Bicycle, 50in. nickel- 
whecls and spring, not been riddeu 
street. Packingtun-strcet, Islington. 


What offers for B flat Cornet, silver-plated, costing 


about £9. No rubbish.—5, Stanley-road, London, N. 


What offers for XIII. to XIX. bound Vols. of Eng- 
and indexes, 5, Stunley-road, 


Lian Mrcuaxic, clean, perfect, 
London, N. 


Offers are requested for Morse Patent Writer, 
of paper, new.—9, Ball's 


Siemens’ pattern. Intermediate rolls 
Pond-road, London, N. 


Engine Cylinder 
rod, slide-valve and rod, splendid stop-valve steami-cocks, cost 
£5, could work I l. p.; what offers ?—J. Huoccutox, 5, Doggett's- 
square, Strood, Rochester. 


Magic-Lantern, 3iin. condensers, 
lamp and limelight tray ; exchange 
Newbury, Herks. 


Stereo Camera, with pair of twin lenses ; will ex- 
change for anything uscful.—Huwe, Newbury, berks. 


I will make pair of 31 Lathe Heads for Lancaster's 
„ or portable photo. apparatus complete. — H. 
Cuamarns, 17, Charles-street, Seymour - street, N. W. 


21 Horizontal En 2e, Camera and Lens, Wheel- 
cutting engine, chandelier, violin, bath: to exchange for sinall 
planer or shaper, gas-engine, dynamo or electric light apparatus. 
—117, Cock burn-strect, Liverpool. 


Firework Apparatus and Chemicals, comprising 
rocket spindles, shell mortars, rockct-cases, c ; in exchange fur 
electrical apparatus ; List free.—M., 67, Fairfield-road, Bow. 


Cornet, Telescope, Silver Watch, Photographic 
camera, perfect order, worth £8 ; what offers? Exchange model 
engine—micrescope.—Cu ares Tae ran, 196, Holloway road. 


Five-keyed Flageolet set in E. 15in. long. not 
damaged, German silver keys and ferrels, three pieces ; what 
om: Something optical preferred.—C. Prazix, Coalbrookdale, 
Salop. 


Cabinet Work for Cameras, Electric Bells, and 
other purposes of manufacture, good workmanship guaranteed; 
exchange for camera brasework, fret-sawing, or other machines, 
tools, Kc.— Reynolds's Cabinet Works, High-street, Haverford- 
weet. 


Musical Box, 12 airs, cost £11 nearly new; 250 
cattle fencing bolts, Sin. long, gin. thick: what exchange? 
mutual approval.—D. Scazzn, Wolverhampton. 


Magnetic Exploder, will fire six charges at once; 
made by Ladd, London, cost 18 guineas ; will exchange for mall 
dynamo, lathe, or anything useful. - Also. one large Barrel Organ, 
plays 40 tunes; will exchange for anything 
apparatus preferred.—Warson BLT, Guine 

aven. 


Will exchange 48in. Bicycle for 50in., all-bright, 
splendid roadster.—W. R. Hicks, 3, Christchurch Residences, 
Liason- street, Marylebone. 


Hand Sewing-Machine (Shakspeare's); offered 
for old table piano in any state; give particulars.—s. Tenni LL, 2, 
Tottenham-strect, London, W. 


Old Table Piano Wanted, in any condition; state all 
rticulurs ; exchange ,overcoat or hand sewing-machinc.—s. 
ERRILL, 2, Tottenham-strect, London, W. 


«Azimuth Compass, worth £2; Drawing Instru- 
ments, Pulvermacher's Battery; for Bantams (Andalusians or 
Hamburgs).—Bavroup, 16, Endell-street, Long Acre. 


Fret-Cutting Machine (new), with separate counter- 
shaft for power; exchange fur lathe or boiler value ef £16.—2, 
Etruria-street, New-ruad, Battersea. 


in case, with 
for anything useful.—Huwe, 


useful; electric 
Warchouse, White- 


THE SIXPENNY SALE COLUMN. 
— — 


Advertisements are inserted in this column at the rats of 
6d. for the first 16 words, and èd. for every succeeding 
8 words, 

: — — 


For Sale. 
Electric Machines, Indicators, Bells, Batteries, 


Wires, Switches, Terminals, Carbons, &¢.—Kine and Co., Elec- 
tricians, Bristol. (List Twopence.) 


Tricycles, Bicycles. — Sets of Wheels, Parts. 
Send for list.— W. Gwinnxetr and Co., Wednesfield-road, Wolver- 
hampton. Wy 8 


Turned wrought-iron Pulleys, not polished on a 
indstone like those generally sold. Cheap, strung, true.—J. 
AGSHAW and Suna, Batley. 


Friction Pulleys dispense with fast and loose 
poeri eee answers fur both. Invaluable for ropes and belts. 
lustrated circular free. -BAGsnAw and duns, Batley. 


Microscopic Objects for mounting. Sample 20 
reparations and price Ust Is. 2d.— R. PuILIr, Grove-street, 
Ptepney, Hull. 


Antakos, cures Corns, Warts, and Bunions. A 
marvellous and unfailing remedy. Numerous testimonials, in- 
cluding one fromthe Very Rev. Dean Kicrnan and Sir Henry 
Chamberlain, Price Is. 13d. per box, of all chemists, or direct from 
Tue Antaxkos Co., Hroadclyst, Bxcter. 


Pyrotechnic and Trede Chemicals. Lowest 


price at Gauurar and Ke.cy's (late Page), 47, Blackfriars- road. 
Peat.—Gaterell and Son’s selected for orchids, ferns, 


greenhouse plants, &c., in large or small quantities. Prices on 
application.—Address, Bisterne, Ring wood. 

oxwood Reels, wholesale, cheap.—Irvin and 
SrIIEIS, Preston. 


Violin for Sale, magnificent solo tone, suitable for 
lady or gentleman. Labelled Antonius Stradvarius, Cremon 
1690," with very good bow, only 253. Sent for 4 days’ approva 
willingly.—C. Trcen, lo, Jerusalem- passage, Clerkenwell, London. 


Litholine prevents incrustation and corrosion in 
steam boilers.—Particulars from the Lituvtine Co., Il, Queen- 
street, Ulaham. 


Fretwork.—TIllustrated Catalogue of Machines, 
Tools, Wood, and Miniature Desigus, two stamps.—Haacrr 
Bros., Sette, Yorks. 


The ‘ Perfect Cigarette Machine, nickel- 
plated and polished, post free, 7 stamps.—Iics BnotTuERs, High- 
gate-street, Birmingham. 


Exquisite Birthday or Valentine Toilet Cases for 
resorte, post (rec, li stumps.—I Lee Miiotucns, Mighgate-strect, 
irminghum. 

Perfect's Perfect”? Sensitised Papers, quire, 

10s. Gd. ; half quire, 58. 6d.—22 Glenarm- road, Clapton, London. 


Booth's Mitre Cutting Machine and Patent 
Joiners lustantancvus Grip Vice.—Isaac Gurex, Agent fur the 
uhove, II, Sutherland-terrace, Pimlicu (opposite the Monster 


Tavern). 


lated, ball bearings to both 
ten miles. Cost £2.—18, Ann- 


8in. by S}in., fitted with piston and 


Maren 2, 150 


Change Ringers should read the . Bet tep, 


Ringers’ Record.“ New Peals evury weeb—Uer Peti 


Hand-Bell Ringers will fnd virste . 
tion in the Bell News Hr Kecord oS 


„The Bell News and Ringers’ Ra. 
Every Fridsy.—Attzem, Ave Maria. lane, ion Bec 
agents. j 


otechny.—Amatenrs studying in tke . 
can obtain formers, rocket spindles, R. an anes 2 
charging tools, choking pegs, &, c., of F i 1. 
Draper street Wal worth- road, London, Man Ia K. 
to Pain, Brock and Co., Wells, £e., &. 


Blackwell's New Bunsen Battery. ur 
flat plates, great power at small cost, Quart site, . . 
G. BIAcZWETII. 


Senarmontite, beautiful octahedron oxy 
Sbe Oy, very cheap, 6d. each. Also other ILE ass, 
Geo. G. Buackwew. i 


Collectors and Dealers can be aupplird c M- 
in large or small quantitics.—Gro. G. BLACK ez 3 
street, Liverpool. 


Photo ph Taken in 100-fold Camon, z=. 
culars, Id. Apparatus, 216. upwards.—P.uriiss, En 
Birmingham. 


Pimples on the Face (how to mre), Neg. 
5d.—A. Hux, The Station, Thetford, Norfolk. 


Polariscope Crystals.—Orthonitroph=; !. 
nitrophenol, Potassium Platinucyanide, 1s. tach, firey. 
Porter, Analyst, Worcester. 


10,000 Artistic Photographs. Popur sw. 
Actresses, Celebrated Paintings, Antique and Mum ~ Re 
Classic Studies for Artists, Ke. Unrivalled coats F, 
arc sent for selection, post —Catalozne za t. 
—T. WirLiaus and Co., Photographic Publishes Pt + 
north. Agente wanted. 


Stammering effectually Cured by Como; 


and Manual of Instructions, or personally. Cr i 
Aubert Park Library, Highbury, N. 


Gilding Made Easy. Transfer Rii 
. The best leaf. gold, specially prepari, ons 
h any person. Bampie book, eee free, I. , attic: 


ons for gilding, writing, illuminating, &c.—Ba, 4 
Stoke Newington- road, London. 


Fretwork Patterns (new deszw- Fu- 
patterns free for selection from Mscuanic,” £32 
street, Birmingham. 

Gas Compressing Hand-lever Pump. 
Plunger compress to lbs. C., W. Oderetein- Tu. W 


“The Phonographic Lecturer b 


March. Contains 10.000 words of shorthand for c p a- 
—F. Pituan, 0, Paternoster-row, E.C. 


Lathe, 4in., iron elide-rest, scroll dat! 


£9 108.—CLemznts, Woolston, Southampton. 


Oleographs, very choice, large sire, 1. f+! 
2s. 6d. a pair. Pit sont.—E. NOAT UN, Crockheretiws, ux! 
Gas Engine, half-horse (new); no watt > 
grantee given. Cheap.—Horcminsox, Aluiva X A 
euton, Yorkshire. 


Ain. Lathes, Heads, Rest, &c., well finisheé z: ” 
set. Castings, 78. (d. Other sizes.— Waters. 


6in. Jaw Chucks, £2. Face-plates, DI A. 
very good and cheap.—Watrxgr, 6, Hamilton-stra t. do 


Engine (1-horse) and Boiler, £9. Siders it 
808.— 790, Dudley- road, West Brum wich. 


Ventriloqual Figures in grat an- L 
application En Le Manx, , Coupland street. Maz. 


Peruvian Bitters (from Pernrizn Pir -* 
Indigestion, Debility, Neuralgia, and II- eu f 
L. J. Ccurixcronn, 135, Pevensey-ruad, Eastbourne. T. 
and 2s. 9d. per bottle. ` 


4 2 t 
tres - 


Magnesium Ribbon, equals the eletr 17 
per yard, post free.—Mac Lucas, Llanelly. 


Gelatino-Bromide Pellicles for pr" 
lates. In packets, to muke Sox. Emulsion, Is td. ps2 
UBINSON, Jun., 40, Smithdown-road, Lirerpoel 


Photographs beautifully copied, & 4: 
larzed and Coloured in Oils, from 2. — CU lr A. + 
Bath. 


Photo 


larged or 
Bath. 


Secret Correspondence System. a z 
any secret writings ; free, id.—A. Kemp, The Mura. i 


Norfolk. 
Strong geared Bench Drilling Machize. 


feed, £1.—Bzrcainu, Mareham-le-Fen, Boston. 


1 
Lantern Photographs, 50 sets: smu a 
from Js. per doz.—A. PCUXTUunk T, Emity str.. be 


Lantern Manipulation for 3g , , 
requisite instruction for Vil and Lime Lixht-4 f. 1 4 
mingham. 


y 2 se 

Ethoxo Limelight, one bag only eur: 

Sketch and particular. —-A. III AI, heey 
mingham. 


New Series. Prepared Material! L. 
cori Mountive. Injected and Ntajneg pits 
tonucal Preparations. Scries A Z. SiN Dret-chass st >o < 
the normal anatomy of the lung, with unstrs Loma- 
post free, Is. Id. Sample, 18 niiscellancuys prop n 
structions’, ls. Id.— R. Mason, 36, Purk-road, Car 


Aniline Dyes, all colours, one HE r 
2d. postage... Pucison, 31, Mansell street. E 


Strong 5in. Compound Slide-Rest, n. ct: 
W. Switu, 4, Salsbury street, Chorley, Lancs. 


Photographs, Scottish Scenery, extrat" 
7 by Cinch size, dd. euch. Adder Pe! & 
Glasgow. 


2 * 7. — ren 
Gelatines for tracing magic-lantern * nae 
4}d. per doz. fllms.—-Addruss Fuoto, bst, Iron: :? 
Meat Safes, stout perforated zine, WS ET- 
ine frames; all sizes cheap. Lists pust Ine t- 
yne, Essex. 


Inventors and Amateurs mur“ `. i 
made in tin, copper, iron, or zinc, at rens d- pre oc 
STEVENG, , Bell alley, Mvurgate-stroet, Oty, 1 T } 


Juvenile Tricyole for 18, on new plas. na 
plea. Send for list. Jon RTO EX. Longford C . 
í 


P b ee = 
Microscopical Preparations, ket = 
Histological and Patholoztcal, including many atai. 
each; lus. dozen, Botanical Objects > teruna Cae 
Diatoms, Insects, Zoophytes, Kc., Il each Senne: an 
staze extra. List and two Samples. Le f° 
Mantik, Clevedon. 


phs, Drawings, Plans. de. (r- 
educed at very low prices. Ur Ave - 
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found is what is required. I make the answer to the first 


focus as far from the object as is consistent with sharp 
question 188° nearly. Is this correct :— M. I. C. E. 


definition. Iehall be glad of some information on this 
* chemical focus from someone who has had expen- 
ence. Is there any appreciable correction uired for 
powers under jin. ! I think not; at least, with lin. and 
under. I understand correction can be made by adding a 
small convex lens behind the objective. Of what rocus 
should this be for jin. objective I W. G. 


(49697.)— Spiral Winding.—IfI take a bar of iron, 
say, lin. diameter, and a piece of yarn, or any other 
material, the same length as the bar, and wind it spirally 
round it with a ‘‘lay”’ of, say, Bin., it will not reach the 
end of the bar, Will any reader be kind enough to give 
me a rule for finding the proper length of yarn for all 
'' lays,” and diameters of core I— MANI LA. 


[49688.]—Non-Conductor of Sound.—The com- 
mittee of a co-operative society have extensive 
business premises. On the ground-floor there are large 
shops for Grocery pery, boot and shoes, butchers’ 
meat, &c. 6 suite of rooms on the next floor are office, 
board-room, warehouse, with a large rea -room, and 
another for recreation; these rooms being immediately 
over the shops. The flooring of the rooms is the ordinary 
wooden flooring, boarding nailed on the top of, say, din. 
joists, while the shops are ceiled with: in. timber, so that 

tween the flooring of the rooms and ceiling of the shops 
there is a vacant of about 9in. Now it is found 
that the least noise in the -room—and there are a 

number of members is heard below, and customers 
g served in the sho 
the reading-room, while the shuffling of feet, and noisy 
conversation in the recreation-room is quite annoying to 
customers coming into the shops below. I want to know 
from some of your kind readers what would be the best 
cure for this evil! Could the between the floors 
and ceiling be filled with something, a non-conductor of 
sound !—or is there some other remedy that would be 
more effectual? I should feel ex ingly obliged to 
anyone who could tell the committce how this very great 
evil may be remedied.—R. J. 


(49609.]—LLease.—To Mr. Wernenrixip.—I am the 
owner of a farm, leased for 6, 7, or 10 years, rent to 
be paa quarterly, usual conditions and restrictions. It 
is ly stated that no hay or straw shall be removed 
from the premises, but all to be taken at the expiration 


magnet, which is settal, as there are long and short 
circuit lines to the bell! If I had only a short circuit, or 
only a long one, less battery intensity would, I find, 
obviate the difficulty.— R. Hanxex. 


(49683. |—Mandrel-Nose.—Would some one please 
say whether a conical or straight nose is best on mandrel? 
A neighbouring mechanic has told me the conical is best; 
his mandrel is conical also, It is a traversing screw- 
haning mandrel, of very simple construction. —J. T. 

EWBURN. 


l wender Model Engine Boiler. — Will any of 

your readers kindly oblige by saying what ought to be 

the dimensions of a boiler for a model steam-engine, the 

1 (in the cast) being 21 in. in height, diam. 
ALPHA, 


(49685. “House Modelling.—I will feel much 
obliged for any omen on above subject. Scale in 
pais te brick 3 salle, at 1 the 
cemen ick, or stone atin à 
and flower-beds 1—Comretrror, : 2 ee 


66 any of ours, or Dr. Edmunds, 

me the best home treatment for scurvy in a grown-up 

n, who has not been affected for the last six years ! 

ow it suddenly appears at the eyes, elbows, and kneesin 

numerous blo . Any information as to diet or treat- 
ment will oblige—BosweE tu. 


peer Watch Repairing. To „% ALFosor * oR 
„ FRLLOx w Worxmax.’’—Would the above-named tle- 
men kindly inform me what tools do I require to let me 
know when the staff of balance is upright ? I am told if I 
mare use of calipers I will then see whether the wheel is 
true. This I have done, and yet I fail to get the wheel 
true. What is the cause of lever watch losing time when 
nearly run down! I am informed that the main spring 
is not set right. This I fail to understand. To what part 
of verge watch does the word follower apply !—A Worx- 
MAN. 


(49688. '—Safe Detector.— Would some roader give 
me a hint how to frustrate tampering with an iron safe ! 


I have thought that possibly a battery placed in some | of the term (Michaelmas next), by the lesaor at consum- 
way so that when the key is ineerted it will complete the | ing price. The tenant has removed and sold several lots, 


circuit, and give a powerful shock to the intruder. 
Should the battery be outside or in the safe? Which is 
the best to use 1—PRRTILEIID ONR. 


[49689.]—-Commutator.—Would Mr. Tolman. or 
anyone. kindly explain how the commutator is 
in connection with a Siemens armature for such a small 
dynamo described 1 loci in E. M.“ for June 28 lust! 

ing a novice in these matters, I do not quite under- 
stand the description there given. Are the two opposite 
currents induced in the Armature at each revolution 
„ one brush and sent in one direction 1—J. 


dorh hay and straw, of which I have ample proof, and he 
seta the lease and myself at defiance. I have lately put 
in an execution, and sold for 2 years’ rent, but he 
some stock yet left. Kindly say what I should do to pro- 
tect myself.— LEASE. 


kindly state (with classes) what narrow gauge tank 
engines run respectively into Bristol, Swansea, and 
Chester? And also, who is the designer of 580, 842, 1120, 
167, 1195, and 2214 !—Promerneus. 


[49701.)—Locomotive Queries.—Is L. and T. R. 
engine, 423, of Mr. Rams bottom's design! Are the L. and 
N. W. R. engines, Columbine, Herald, Inglewood, Trent- 
ham, Atalanta. Pheasant (the new onc), and Una in 
existence When were the L. and N. W. engines 
bloomers, 671, 672, 678, 708, 1009, 1012, &c., converted 
into aix coupled goods (or excursion) engines !—Proxr- 


[49690.] — Shrinking Fit and Measuring 
Instruments.— How much smaller must a hole be 
bored in iron and in brass to shrink on toa lin. man¢rel ! 
What is the difference between a sliding and a driving 
fit! Could these measurements be taken by means of a 
vernier caliper measuring to one thousandth of an inch, 
and if not, how can such exact outside and inside 
measurements be taken 1—F. A. M. 


3 . Machine. Could any 
inform me how to divide a division plate for a 
wheel- cutting machine for cutting any number of teeth 

from 8 to about 200, u wheels from Gin. diameter and 
under! Ifa sketch of such a machine in detail could be 
given, it would, no doubt, be valuable to some of our 
amateur friends.—_A Youxoa SusscribER. 


[49692.)—To Mr. Lancaster.—It is said in last 
week’s Scientific News,” p. 565, that M. Spring finds 
yellow light gives various shades of green when combined 
with the blue of water. Does not this prove Mr. 
Calton to be right? It is allowed that there are shades of 
every colour in every part of the spectrum, and that 

es cannot be removed from their piace. Does 

resolved into two (or mare) other colours prove tha hat it i IIC 
e 

not made up of, at least, two colours !—F. L. only thing I find that gives relief is yawning. Would 

149693. Dynamo.— To Mr. Laxcastzs.—I am Dr. Edmunds kindly give his opinion of this case, 

a small dynamo some of the Wallace | and say if anything can be done to cure it, and oblige— 
Farmer style, with difference: that instead of havi 


BUFFEREB 
two pairs of F.M.'s, I have only one pair, the disca wi f 
the small electro-magnets beini p at each end. The 49709.) -Ohambar Organ. Win, Uranium ” 
F. M. 's (of soft iron) have cores 3in. long, and 25 in. X in. are 1. Mad pur me into the secret of voicing o 


149702.] — To Dr. Edmunds.— About six months ago 
I experienced a very curious sensation, while walking in 
the garden one evening—a feelin go giddiness and fulness 
in the head came over me, and I seemed like a steam- 
engine at hi ; my heart also beat quicker than 
usual, and a sort of dread that something terrible 
was gomg to ha I came in the house and sent for 
a doctor, who ordered some brandy-and-water, and gave 
me some medicine. I did not sleep much that night, but 
the next morning I seemed better. I cuntinued his treat- 
ment some time, and by his advice went away for a 
change, returned, sought and acted on other advice, but 
cannot get quite rid of the feelings before described. I 
am 38 yearsof age, lead an active life, temperate, although 
not a total abstainer, never had any serious illness except 

ut now and then. The feelings I have been trying to 
escribe, I notice very rarely occur in the day time when 


thick. The discs (of brass) have each eight small y remarks to “ G. T. B.” the vast differ- 
m ts 1 Jin. long, Ma zin. An have all the parts ence there is in voicing and tuning : the voicing being the 
made, but have not yet wound them. I propose to use mysterious to amateurs. I have made 24 wooden 


three layers of No. 14 cotton-covered for the F. M. s“, and 
ten layers of No. 20 silk-covered for the small magneta,to 
join the wires for tension, and carry the entire current 
(from both discs) round the F.M.’s. Do any of the 
above sizes or quantities require altering to obtain the 
maximum current from the machine, and what candle- 
pone ari 3 de equal to, working 800 revs. made them I have seen in answers to co denta that 
Fus en: the mouths should have been one-fourth of the width in 
[ea E ineering.—Will “ M. I. C. E.,“ or any | height to allow for cutting a little higher. Of course this 
0 of “ours,” kindly answer the following 1 (1) Taking | information came too late for me; but what I want to 
the coefficient of friction between the surfaces as being | know is— When does the mouth of a pipe want cutting a 
"15, what number of threads to the inch must a screw Sin. | little higher ! (2) When a pipe utters a note an octave 
in diam. have, so that when placed vertically it will, of | above its right note before it sounds properly, I have cut 
ita own Tagar, just rotate in the nut! (2) What will be | off the wind from the foot, reduced the windway, &c. ; 
the angle of the thread of a screw which is 2°756in. diam. | but when I did I reduced the power of the pipe in com- 
and has a Sin. pitch 1—J. H. per tO O AATE ae ͤ Nery Wels Ang ere lies my 
(49695.)—Utilising Water-Tank.—Would any | 4fcu 
reader inform me how I could utilise a water-tank to the 
best advantage so as to drive a hydraulic motor orengine? 
The tank is 18ft. above where I should uire the power, 
and its size is 6ft. long, 4ft. deep, and 4ft. broad. Any 
suggestions as to above, and kind of motor or engine re- 
cure will be thankfully received. I may say the power 
would wish would be about 1h.p.—Danizi MCNIOOI. 


49696. ]—Micro-Photography.—In looking over 
back numbers for information as to focussing, I find 
very contradictory advice. Thus, in one place, I tind 
that after focussing sharply the objective is to be 
pushed in 1-16in.”’ ; while in another Iam directed to 


stopt pipes from CC with the greatest care, both to work- 
MAMARI and scale as was possible for any practical pipe- 
maker to do, and after all, when I planted them on 
soundboard, I was sadly disappointed at the result of all 
my patience. I may tell : Uranium that I made them 
from instructions given in a monthly publication. The 
mouths are one-third the width in height; but since] 


but these articles are written as if the 
men instead of amateurs, who shoul 

the wherefore lained in plain terms. For icstance— 
How the wind abould be against the lip; the 
mechanical action of wind against the lip ; why the lan- 
guid should be nicked angular instead of being straight, 
and many other things might be better explained than 
they are, if it is in their power at all, I msy tell Ura- 


were for practica 
have the why and 


** WwW 


nium that I have made a pe pipe from instructions in 
one of those monthlies. Well, when I blow through it, 
it may sound, and it may not. When it does sound it 
sounds the note very well; but one would think only 
when it pleased to do so. Will Uranium” say what 
may be cause of this! Also, how I could the 
tone of bass pipes, which seem to me very indisti 
their language! Would angular nicking improve them 1 
I may mention that the stoppersare all air-tight, and the 
only thing that I have neglected to do is the sixing with 
glue inside of pipes. Would Uranium or Pro- 
greas eay what be thinks of the organina cabinet and 
the „both having automatic feed; but why are 
the music sheets for the organina cabinet about double 
the length of the sheets for the organina, also ee grid 
dearer per foot! They are sold b Wood Oo., 
London—the ones I refer to. I should like to have one of 
them, but being m far from London, have no 

of seeing for myself’ Any information on the subject 
will be S atefully received.—Lov rR or Mosc. 


CHESS, 


—— 


Arn Communications for this department must be 
addressed to the Chess Editof, at the office of the 
Bao ii Mecnanic, 31, Tavistock-street, Covent-garden 


PROBLEM DCCCXXIV.—By A. Barccs, Rochdale. 


White, 


11175 
White to play and mate in two moves. 


Sol. vriox To 822. 


Black. 
1. Anything 


; to 822 by T. H. 
Boxford, H. Jacobs, E. 8 
Adams, R. A. B.; to 823 by R. A. B. 


T. Basso, E. 8. For LwEII. Due notice will be given 


when the Tourney 2 
in before May 81. Solutions must be sent before 


they 
are published, that is in less than a fortnight after the 
problem appears. 
H. Jacoss.—Glad to hear that you intend to join. See 
notice above. 
J. B. of Boxford.—Thanks for communication, which 
shall be attended to: also for enclosure. 


Tne follo fine sui-mate in 14 moves has been sent 
us by the well-known composer, Mr 
Fakenham. 


a», K. Q 
Whit: KKt3 d Kt B 
Kts Pa 
6 K 5 AR4, G B65, K 4, K B 4 
K R B Kt 
Blak: C Rα]ç GET QkKtaq Kb 
re. See 
QR3, d Kt3,Q7,KRSand4 
Sol Uriox 1. Q-Q 5 (ch); 2. P takes P (ch); 8. Q-Q 4 
(ch) ; 4. oH ee 5. Q-B 8 ES: Kt-K B 5 (ch); 
7. Kt-Q 8 (dis ch); 8. P takes B (ch); 9. K-R 3 (dis ch); 
10. B takes P (ch); 11. Q-B sq ; 12. R takes P; 13, R- 
6 (ch); 14. Kt-K B 4 (ch); 14. Kt takes Kt mate, 


R — — OS 
K Kt q, KRA GB 5, K 5 


ARRANGEMENTS have been finally made to deter- 
mine correct Australian longitudes. This was to 
be done early this year, when the boundary between 
5 and the ad joining colony will be clearly 

eflued. 


THE boring of a tunnel 4, 000ft. in length under 
the river Hudson at Weehawken, N. J., has been 
completed. Most of the tunnelling has been boring 
through rock from several faces, entered by five 
shafts, 70 air rock-drills having been employed on 
1555 faces. The tunnel is 2/ft. wide 21 ft. 

igh. 
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ANSWERS TO CORRESPONDENTS. 
— — 
„%% AR communications should be addressed to the EDITOR 
of the ExdLIsn Mecuawic, 31, Tavistock-street, Covent 
Garden, N. C. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw- 


ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the es to which the 


u 
replies refer. 8. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 
1 of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 

% Attention is especially drawn to hint No. 4. The 
apne devoted to pied mna and replies 1 meani for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Bixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


BACK NUMBERS, 

We receive 80 many queries asking for directions how to 
make many instruments and appliances which have 
been fully described in back volumes that we have com- 
piled a list, which we shall insert in this column at inter- 
vals, of those most frequently sent, and as the numbers 
are still in stock, new subscribers should consult the list 
before sending their questions. 


Batteries: Nos. 715. 718, 721, 724, 728, 731, 734, 741. 
Bellows camera: Nos. 475, 480, 894, 897. 
Bookbinding : Nos. 613, 627, 770. 

Cements : Nos. 377, 729. 

Coils, induction : Nos. 613, 620, 636, 640, 779, 797, 832, 885. 
Coila, medical: Nos. 844, 808. 

Copying processes: Nos. 750, 753, 761, 762. 

Eletric bells: Nos. 545, 558, 797. 

Electric machines: Nos. 368, 38), 628, 759, 840, 816. 
Electro-magnets: Nos. 756, 772, 783, 861, 872. 
Eloctro-plating : No. 833. 

Lacquers : Nos. 429, 475, 622, 866. 

EE heats machine : Nos. 376, 580, 783, 826. 
Nie epla nng: No. 808, 811. 

Silver-plating : Nos. 830, 868, 869, 870, 871, 874. 

V es: 321, 478. 619, 675, 691, 723, 775. 


The following are the initials, &c., of letters to hand u 
oe Foar evening, Feb. 28, and chacknowledged 
w :— 


Jas. W. Queen asp Co.—W. F. Stanley.—Dr. Malley.— 
R. E. Quinn.—W. Wateon and Sons,—Morris Cohen. — 
T. mao E R. Clapham.—An Amateur.—C. Meeks. 
—Carbon.— E. G. B. B.—E. M. P., Bristol.—Cameron. 
—One Wanting to Know.—Student Civil Engineer.— 
Biltites.—A. Francois.—R. A. A., Shettield.—Anxious. 

—M. R.—O. J. L.—Metel Planer.—Alfojoe.—Jos, 


A NEW VOLUME. 


Tuis number is the last of Volume XXXVI. 
willing to oblige us by recommending “ ours ”’ 
to new subscribers should do so now, when a new 
volume is commencing The index to Vol. XXXVI. 
will be published on March 23, and cases and bound 
volumes will be on sule shortly after. Readers desirous 
of making up their sets for binding the present volume 
are recommended to do so at once, as the back numbers 
soon run out of print. l 


T. E. J. (Without troubling our correspondent, we may 
say at once that you are quite correct in your supposi- 
tion. Anything which cuts off even the smallest part 
of the available aperture, either of the object-glass or 
field lens of the eyepiece (always supposing that the 
diameter of the latter does not exceed that of the cone 
of rays at the point where it is situated), diminishes the 
light, and, pro tanto, the penetrating power of a tele- 
scope,)—A. HEnUZNr. (No chemical at all. You are 
mistaken as to the origin of the odour. 2. Several 
methods of recovering gold on p. 364, Vol. XXX.)—A 
Reaver. (See previous answer and the ee age Pe 
GLAS0OOWEGIAX. (There is no book of the kind. 
the papers on dynaino-electric machinery. 2. By read- 
ing technical journals. 3. Could you not attend the 
College of Science and Arts in your city? With that 
or Anderson's College, and access to the works, you 
seem to us to have especial advantages, if only you will 
utilise them.)—C. F. (Suppose you look up the back 
numbers! How would that on p. 241, No. 888, suit! 

ə You should have tried madder, or the artificial alizarin. 
2. Sulphate of ammonia, nitrate of soda, and dissolved 
bones are the chief; but nurserymen use dung-water, 
soot- water. and various preparations supplied by mer- 
chants. There is a good deal on the subject in Vols. 
XV., XIV., et seq.)—A Younes Soar-noiren. (Works 
of the kind cannot be cheap, meaning low-priced; but 
perhaps Dr. A. Ott's work would suit you. A good 

eal of information on the subject in Vols. XXX., 
XXXI., and XXXIII. An advertisement in the 
** Wanted " column would, no doubt, bring an offer of 
a suitable book, secondhand.)—R. B. (There are 
several patented processes; and no doubt you will be 
allowed to use tham on payment of royalty; but pos- 
ribly you may find what you want in back numbers, as 
a good innny suggestions have been made.) -A Mecua- 
xIC. (Do you mean a canvas boat or a wooden one? 
bee p. 56. last volume, and the indices of recent 
vulumes.)—Kooxg, (Hay will do for the body, but 
cotton wool and tow for other parts. Skull must be 
thoroughly cleaned out, and all parts anointed with 
arsenical soap. You can buy suitable eyes of the 
dealers.)—Orrer. (Sec p. 22, No. 850.) —H. C. (No. 18. 
Depends on what it is to do.) —Mrenaxic. (We never 
heard of it. What is it, and where do you find any 
reference to it ?)—Orton. (A good opera-glass would 
enable you to do more useful work ; but you should try 
what you can see on Jupiter or the moon. You can 
buy suitable eyepieces of the opticians advertising in 


Readers | 


our columns. 2. You can buy à yard 4ft. wide for 
about 4s. ; but why not make an vilskin! Dip the 
fabrio in water, and swing it round, then hang up, and, 
whilst still moist, dip in linseed oil, or paint it over with 
the oil. Hang up to dry. Two coats will probably be 
sufficient fur your purpose. 3. No book on the sub- 
ject. That is why the articles and letters in these 
columns are 80 uable.)—Grarno. (See p. 458, pre- 
sent volume, and several other replies in recent num- 
bers. Bunsen cells are the best, but are objectionable 
on account of the fumes, so the bichromate battery is 
mostly preferred.)—Vicitance. (Brown-paper and 
tobacco-smoke are simplest; but Tyndall uses the 
smoke of rosin and gum mastic, and the dense fumes 
made by exposing hydrochloric acid and ammonia 
liquor to the air. t them in a box with a hole in one 
side, and a flexible end, which cantap. You will 
then get smoke rings; or perchloride of tin exposed to 
air gives very dense fumes. We should think rosin 
would suit.) —PnIIo. (You should look through the 
back volumes. Perhaps those described on pp. 289 
836, Vol. XXXV., will suit. See also p. 87, same vol. 
—Go An zA D. (Dr. Edmunds replied at length a bout 
insomnia on p. 226, No. for Nov. 10 last.) J. W. R. 
(Probably some firm of machinists would make the 
requisite apparatus. Would not someth 
motar al with chilled iron roll crus 
enough ?) — BuacksuitH. (Several replies in back 
voluines. See one on p. 338, No. 899; also pp. 15, 41, 
Vol. XXXI. It depends on what is meant by cast 
steel, as there are t differences in the metal, and 
some varieties will not weld.)—Hyproratrny. (See the 
index of the last volume. A blanket would be best, we 
should think, in the absence of any details.)— 
W. H. T. P.S. (What portion of the process is it you 
wish to know? See p. 73, No. 873, for composition, and 
pp. 121, 148, Vol. XXI. for methods of splitting the 
wood.)—V.V. (It was Chadwick’s manual, no doubt. 
Published in Manchester, we think. Griffin, Garrick- 
street, was the address. 2. See paper on p. 614. The 
standard is a sperm candle, burning 120 grains an hour: 
but where accuracy is wanted, it 1s usual to weigh the 
candle and calculate accordingly) FERDO. (Local 
doctor, no doubt is correct, and you will outgrow the 
weakness.)—J.C. (Many ap i ae weakness ; 
or docs he suffer from epileptic fits! In any case, only 
a medical man can, after careful personal examination, 
help him.)—80or PLoowes. (We think A. can stop B., 
but are not sure. Better consult a solicitor personally.) 
—Mecnanic. (Many other people have said so; but 
the machine is not 155 male — nor will be, we fancy !)— 
Cokyu. (Yes, it should be prepared by a solicitor.)— 
Samono. (It is badly boiled, that is all. If Dr. Edmunds’ 
instructions are properly followed, lumps are impos- 
sible, the meal itself being good.)—J. HILDERSLEY. 
ive have sent your letter on to Mr. Vallance. We 
ave little moro space to spare for Bizes of Flate in 
Newtonians,” which is, to our thinking, a profitless 
controversy.) — A. S. L. (First letter was already 
in type; second shall be kept over till space offers.) 
W. A. E. S. A. ee a query in last number, and look 
out for replies.)—Braks. (We cannot form an opinion 
from the statements made, If you have a brake which 
acts without air or steam, and applies directly to all 
the wheels, it might be worth while protecting it; but 
we cannot offer an opinion without knowing something 
of its action.)—B. N, (It is rather small, but would do 
if there are no bends. e should fer inch tube, or 
at least uarter,)—G, J. H. {it entirely rp 975 
on what cell itis. In the Leclanché a zinc rod is best ; 
in the Bunsen you require large surface of zinc.) -A. 
OLD SugschInER. (How old! The query was asked a 
short time ; but the only answer was that it ap 
to be a kind of sweet biscuit- wder.)—W. D. Jongs. 
1 at p. 332, Vol. XXXIII.; but you should really 
ook through the last six or seven volumes. We do not 
know of one that can be used in the manner tod 
without infringing the patent.)—Amareur. (Ask one 
of the large booksellers in your city. There are several 
books on the subject.) HY DnAUI IC. (There is no such 
thing. You must have a tank above the aquarium, or 
else force water up by means of a weight on a bellows, 
or some similar arrangement. See answer to W. K.“ 
on p. 558.)—Jas. Fraser. (It cannot be disputed. A 
well-known lecture-room appliance is a tube from 
which the air is exhausted, and which contains a lead 
ball, a feather, pieces of paper, &c. ‘These bodies are 
seen to fall in exactly the same time. Any difference 
which would be experienced in the open air would be 
due to the resistance of the atmosphere to the pesage 
of a larger surfaced body compared to its weight.)—A 
Surschinzn, Wantage. (If our ers knew of a 
method of taking the smell off petroleum, we sus- 
pat they would patent it. Something can be done by 
istillation and refining, and also by adding perfume ; 
but one and all cost tvo much. 2. You should have 
said what you meant by steel. Wipe it over with 
paruffin-oil, or bury it in quicklime, or starch- 
powder, or plumbago, or make a paste of clean 
sweet fat and plumbago and smear over it. 
—E. W. B. (Yes; we believe it was.)—J. i 
Look through the Sale’? column weekly.)— 
woon Reapine Room. (Use Boyle’s chimney-caps.) 
—A BUBSCkIRER To THE Exolisn Mecnayic” IN 
Giascow. (You have all the information in back 
numbers—recent ones, too.) — Jos. STEPHENSON. 
(Several recipes en in back numbers—we mopo it 
is a cout of best double-boiled oil ; but you should state 
what you use for first coat.) —INgQUIRER. (The tincture 
would be made by masticating the pounded freshly- 
roasted berries with rectified spirit for a week or longer ; 
but we do not know of any official directions for making 
it. Perhaps you mean the“ essence.“ That is a com- 
mercial product, presumably made by iufusing the 
freshly-ground berries, straming the liquor, and eva- 
porating it quickly, preferably in a vacuum pan. It is 
then thickened with syrup.}—H. W. (If you do not 
preserve your numbers you should not ** neglect to 
write out” anything useful. We presume you have 
plenty of time. Bee pages 485 and 506 of the present 
volume.)—T. Brooke. (‘The only way is to uso a frit“ 
and burn it on in a mutte; but the best way would 
include trade secrets as to the composition of the“ frit” 
and the working details. There is a good article in 
Ure's Dictionary of Arts, Ke. (Enamels:. If you will 
read that and put definite queries on the details, we 
could insert them.)—D. H. G. (second paper reeeived, 
and shall follow the tirst in due course. Send twenty if 


425 like. You know every reader welcomes your contri- 
utions. Are you quite silent om the serew-threads 
controversy ?)—A Youxa Astroxomer, (We think not 
—after Sir Edmund Beckett's letter in the Times, it is 
(Ck well to tread tov heavily on. the 9 !)—Os. 

oose your own arrangement: we know from long ex- 
perience your object is the benefit of all.) —J. E. Ware. 
(We cannot recommend, or aid you to select, a medical 
man.)—J. Browy. (He can do nothing but keep money 
matters in his own hands, and patiently hope for a 
change.)—G. E. Tunxer. (There is only one way—to 
become apprenticed in the usual manner.) —Axxious. 
(Heartburn, we suppose; see a medical man.)—Svun- 
BCRIBEB, (Send back the tickets; you are neither 
obliged to pay for them nor go. e officers of the 
lodge cannot touch the lodge funds to pay for teas or 
balls.)—T. W. (See pp. 180, 239, Vol. XXXV. It is 
not clear what is the matter with you, but probably a 
little tonic medicine is required.)—J. H. M. (Any 
communication addressed to the Bociety at Breslau, 
Germany, would no doubt meet with a reply.) W. D. 
Joxks. (You can do the bolt or latch by attaching it to 
the knob or handle’ by which you shut the door; by 
turning that round you can shoot a bolt or raise a latch. 
2. See p. 233, this volume, and the indices; but you 
will be infringing the patent by such a use. 3. No one 
would answer such a query without details of the clock. 
The ball could be raised by the clock winding up a little 
thread (if the clock is strong enough), and then a mag- 
net could be mađe to release the detent when the hour 
hand made contact and completed the circuit. But 
how do you propose to erect the staff, and would you 
bore the requisite holes in tbe marble case? See pp. 72, 
165, in this volume, for general methods of working.) 
Br. Avsyns. (The statement is not true. An engine 
might possibly run down a long bank at the rate of 90 
miles an hour; but no train ever travelled over 118 
miles in an hour and a half.)—H. G. P. (Set your 
weathercock points to the true north as near as you 
can get them, say 19° east of the line indicated by the 
compass needle.)—-A. B. (How can anyone answer 
such a question when it depends entirely on the amount 
of wear they have undergone?)—Fesr. (Try bathing 
in hot-water in which a handful of hay is steeped. Salt 
and water has been recommended. )—MoLrniILL, (See 
No. 840, p. 191. If you tan them you will make them 
hard. it has been frequently stated that to make 
them soft they must be beaten and worked about,)— 


Ex., G. H. L. (In type.) 

Every Workman connected with the Building 
Trades requiring a Situation should advertise in “THE BUILD- 
ING NEWS," published every FRIDAY, e Fourpence, 
at 31, Tavistock-street, Covent-garden, iundon, W.C. 

“THE BUILDING NEWS” is the Princi Journal, repre- 
senting Architects and Builders, and has the est circulation 


of any Professional Journal in the kingdom. 

Ev Workman should insist on seeing “THE BUILDING 
NEWS“ every week at his Club or Coffec House. He will find 
more “ Liste of Tenders for new work in it every weck than in 
any similar paper, and can thus Judge where work is likcly to be 
had. He is also specially invited make use of “ Intercom- 
munication if he wanta know anything about his trade; to 
write to the Editorif he has any suggestions to make, and to 
advertise in tho paper when he wants work. 

The charge for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


CHARGES FOR ADVERTISING. 


s. d. 
Thirty Words oe ee oe ee oe ee «3 6 
Every additional eight words. . ee ee oe ee 0 6 


Front Pago Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph Advertisements One Shilling 

erline. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for acrics of more than 6 
‘nsertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


ad 

Twenty-four words ee ee oe ee ee «0 3 
For every succeeding Fight words s è . 0 3 
4DVERTISEMENTS in the BIXPENNY SALE con: 
8. d. 

Sixteen wWordlss . 0 6 
For every succeeding Eight Words oe 0 6 


It must be borne in mind that no Displayed advertisements 
can appear in the Sixpenny Sale Column.” All advertisements 
must be prepaid; no reduction is made on repeated insertions ; 
and In cases where the amount sent cxcocds Ono Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), may 
be sent whore it is Inconvenient to obtain P.O.O's. 
eee address is included as part of the advertisement, and charged 


Advertisements mat reach the office by I p.m. on Wednesday 
to insure insertion in the following Friday's number. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


be. 6d. for 8ix Months and lls. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 13s., or 
3 dols. 25c. gold; to France or Belgium, 13s., or 16f. We. ; to India 
via Brindisi), 188. 2d.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Bcotia, Natal, or any of the Australian 
Colonies, 13s. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
dd. cach to cover extra postage. 


Messrs. Jaurs W. Queen and Co., of 924, Chestnut-street, Phila- 
delphla, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dola. 
25c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number frst 
issucd after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
td. cach copy, to cover extru postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXX., XXXL, XXXII., 
XXXII., XXXIV., and XXXV., bound in cloth, 7s. each. 


All the other bound volumes are out of print. Subscribers 
would do well to order volumes as soon as possible after the coon- 
clusion of cach half-xcarly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 24d. cach, post-free 
from the ottice (except index numbers, which ure 3d. cach, or 
post- re. 44d.) 

Indexes for Vols. J. VI., VII., VIII., and IX., zd. each. Post 


free 2jd. cach. Indexes to Vol. XI. und to subsequent vols., 3d. 
cach, or post free, 34d. Cases for binding, Is. èd. each. 


„„ Bubscribers are requested ta order Cases and Vols. through 
their booksellers, and net to send diet. The regulations of the 
Post Othce prevent their transmission through the Post. 
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Hollowa 
at all times an 


s Pills. These preparations may be used 
In all climates by persons affected by biliousnces 
flatulency, colic, nausea, or disordered liver ; for heartburn and 
sick headaches they are specifics ; indeed, no ailment of the diges- 
tive organs can long resist their purifying and corrective powers. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

ureted to observe thst the last number of the term for which 
their subscription is paid will be forwarded to them ina Pink 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is desired to continue the Subscription. 


Throat Irritation.—Sorenesa and Dryness, Tick- 
ling and Irritation, inducing cough and affecting the voice. For 
these symptoms use Epps’s Glycerine Jujubes. In contact with 
the glands at the moment they are excitcd by the act of sucking, 
the Glycerinc in these agreeabie confections becomes actively benl- 
ing. Sold only in boxes, 71d. tins, 1s. 15d. labelled Jure Erps 
and Co. Homuwopathic Chemists, London.” A letter received: 
„Gentlemen It may, perhaps, interest you to know that, after 
an extended trial, I have found gour Glycerine Jujubes of con- 
siderable benefit (with or without medical treatment) in almost all 
forms of throat disease. They soften and clear the voice.— Yours 
faithfully, Gon Dbox Horns, M.D., Senior Physician to the Muni 
cipal Throat and Ear Infirmary.” 


OUR EXCHANGE COLUMN. 


— . — 


The charge for Exchange Notices is 3d. for the first 24 words, 
and 3d. for every succeeding 8 words. 


— e — 


All kinds of Scientific Apparatus exchanged for 
others.—Carcarsai, Science Deputanu Exchunge.—Chenles- street, 
Tottenham-court-road. 


amo, G-light, value £10. Exchange Foot Lathe, 
or other Engincer’s Tools.—E. Owrx, 2, Albany-road, Leyton. 


What offers for ninety-six Metal. 28 stopped Wood 
Orcas Pires, gilt organ front, keys, &c.?—TAN NT, kushan-road, 
Horsham. 


Organ Pipes, Windchests, Bellows, new and second- 
hand, ready for performer. Harmoniuin Pedal Chest and Reeds. 
Exchange. —W. Jou NOx, 12, Moxley, Wednesbury. 


Waltham Watch, best timekeeper in the world, only 
just new ; Ttak lever movement, gold hands, crystal face, in 
massive nickel silver cases, with wurranty. What offers ?— 
Horcainson, Millbridge, Liversedge, Yorkshire. 


Telescope, astronomical and terrestrial, 13 object- 
glass, three wa, two eyepiceces. Also Jarge pair of Opera- 
new. Will exchange for Doublo-barellea Breechloading 

un. Offers wanted.—Hercuinxson, Liversedge, Yorkshire. 


Wanted, about Sin. iron Lathe, screw-cutting pre- 
ferred. will give in exchange cither new Tricycle or Bicycles. 
Kuite wants.—C. T. C., 65, Frechold-strect, Hull. 


Bicycles and Tricycles. Will give in exchange 
tor Tatag; or any Engineer's Tools.—C. T. C., 05, Frechold-street, 
ull, 


Fim. and 52in. Bicycles. Will give either in ex- 
change for good iron Lathe, about öin, centre. The bicycles have 
ball bearings.—C. T. C., 65, Freehold-street, Hull. 


Organette, cost £6 10s., with 100ft. music rollers on, 
in. Bicycle ; will give in exchange for any cngincer's tools.—C. 
T. C., 6, Freebold-strect, Hull. 


Photographs (about 50), Abbeys, Cathedrals, and 
Buildings, cabinet size, 4d. cach, or what offers ?—Address, Puerto, 
182, Trongate, Glasgow. 


Wanted, pieces Brass or Zinc, one inch wide, 
various thickness and length. Exchange offers. Also milling 
wheels, patterns, &c., to PostMastaen, Rushden, Higham Ferrer, 


Wanted, Ross Ross Rapid Symmetrical Lens. 
Will exchange first-rate lantern-slides to double the value — 
Tuomas, Hereford House, Acton, W. 


Eccentric Cutting Frame and Drilling Spindle 
Buck's, wanted purullel vice about un. jaws, or offers.—W. H. 
44, Miutern-street, St. Johu’s-roud, N. 


Scenograph or Merveilleux Wanted ; give in ex- 
change gentleman's silver lever hunter, compensated balance, 
jeweled 13 holes, good timekeeper.—KryNucvs, 39, Napier-strect, 
Hoxton, London. 


Compound Slide-Rest, 3}, for V and flat bed. 
Exchunge for Watch.— W. R., Ww, Gruve-road, Holluway, London. 


Wanted, Gin, gap-bed Screw-cutting Lathe and small 
Planing Machine ; for two-manual Harmonium, couplers, stops, 
cost £0.—T, East, Louth, Lincolns. r 


Horizontal Engine, 4 H.-P., heavy flywheel and 
grooved pulley, 4 guineas, or exchange. Also Electro- Motor, lain, 
urn at ure, wound. Oftcrsa.—Unvxnawoun, Sywell, Northampton. 


30in. bed, gin. centre back-geared Bench Lathe, new 
in December last, with separate f-speed ſoot power. 45. Also 
Hand Fret Machine, Otters. Wanted, Aft. bed, Ain. contre Bere w- 
cutting Lathe, or -man Gas Engine in exchunge.—F. UN EA - 
woop, Sywell, Northampton. 


50in. Carver Bicycle. balls both wheels, hollow forks, 
hollow spokes, cradle spring, value £10. Exchange mall back- 
gcured Lathe and cash.—w, Watlincton-strret, Reading. 


Bicycle, in. Special Challenge, roller bearings, horn 
handler. brake, lamp, Kc. Exchange tor Electrical Goods or Loco- 
a new or second-hand, value 48.— UL. B. ArrETSS, Eltham, 

Leut. 


Sewing Machine (Ward's Universal Feed), cost 
412, not much used, in exchange for bree ur accessories, or 
Amateur Lathe, Tools, c.; or what otters?) Nothing reasouable 
refused.— II. Deas, Westgate, Canterbury. 


Clarionet Wanted, in exchange for Gentleman’s 
Kilver Stop Watch and Silver Chain and cash.—Herweon, 12, Great 
Crown court, Winduull-street, Haymarket. Offers. 


Exchange Engine, nearly finished, nearly all brass, 
iin, R Sia, suit sewing machine; for Engineer's Tools and cash. 
— Particulars, Snirros, Tutbury Mills, Staturdshire. 


Rose-Engine and Lathe, with oval, eccentric, 
straizht-line, and other chucks, overhead motion, cecentric cutter, 
criuiling spindle, and index plate. Cost £30, Otters wanted. 
Perfect order.—Apply to dacason, Engineer, Bloxham, Banbury. 


Offers wanted for Lockstitch Sewing Machine, 
slightly out uf order: * Lathe and its Lses; Surface Plite, 6 by 
ty. porieet, new, in polished box.—Taoe, Cus, Eugineer, Hargrave, 
Rombultoa, Hunts. 


Anglo-German Concertina, screwed steel reeds, 
firmyurd imitations, mahogany box, &.; also Magic Tantern, 3 
condensers, Bicycle preferred. —T. L. McCann, Photographer, 49, 
Greenvale-street, Glasgow. 


Magic Lantern, cost £3 10s. a short time ago. Will 


exchange for smoll Lugine aud Boiler, or offers.—B. NEEDHAM, 
Bakew Il, berbyshire, 


New Curret Tricycle for exchange. Would take a 


Lathe, Pipe screwing Machine, or anything useſul.— A. He cuxs, 
Lread-rtreet, Kuss, Herefoide. 


cattle fencing bolts, 9in. long, gin. thic 


Tottenham-strect, London, W. 


Bicycle, 50in. nickel-plated, ball bearin 
wheels nnd spring, not been riddeu ten miles. Cost 
stroet. Packington- street, Islington. 


What offers for B fint Cornet, silver-plated, costing 


about £9. No rubbish.—i, Stanlcy-roud, London, N. 


What offers for XIII. to XIX. bound Vols. of Eng- 


Liam Mucxanic, clean, perfect, and indexcs, 6, Stunley- road, 


London, N. 


Offers are requested for Morse Patent Writer, 
Intermediate rolle of paper, new.—0, Ball's 


Rlomens' pattern. 
Pond-road, London, N. 


Engine Cylinder, Sin. by 3ļin., fitted with piston and 
rod, slide-valye and rod, splendid stop-valve steam-cocks, Cost 
43, could work II. p.; what offers) -. HurvourTox, 5, Doggett's- 


squarc, Strood, Rochester. 


Magic-Lantern, Zin. condensers, in case, with 
lamp and limelight tray; exchange for anything useful.—Howe, 


Newbury, Berks. 


Stereo Camera, with pair of twin lenses; will ex- 


change for anything uscful.—Huwe, Newbury, Darke. 


I will make pair of 33 Lathe Heads for Lancaster's 


6 or portable photo. apparatus complete. — H. 
Cuambens, 17, Charles-street, Seymour - street, N. W. 


21 Horizontal En 


cutting engine, chandelier. violin, bath; to exchange for sinul] 


planer or shaper, Kas- engine, dynamo or electric light apparatus. 
—117, Cock burn-strect, Livurpool. p 


Firework Apparatus and Chemicals, comprising 


rocket spindles, shell mortars, rocket-cases, &; in exchange for 


electrical apparatus ; list free.—M., 67, Fairticld-road, Bow. 
Cornet, Telescope, 


camera, perfect order, worth £6 ; what offers? Exchange model 
engine—micrescope.—CuaaLes Tueruan, 19, Holloway -road. 
Five-k 


damaged, German silver keys and ferrels, three pieces ; what 


off Ae ? Something optical preferred.—C. Praxix, Coalbrookdale, 
Salop. 


Cabinet Work for Cameras. Electric Bells, and 
other purposes of munufacture, good workmanship guaranteed ; 
exchange for camera brasswork, fret-sawiny, or other machines, 
tools, &c.—Keynolds'’s Cabinet Works, High-street, Haverford- 
west. 


Musical Box, 12 airs, cost £11, nearly new; 250 


: what exchange? 
mutual approva).—D. Scazzn, Wolverhampton. 


Magnetic Exploder, will fire six at once ; 
made by Ladd, London, coat 18 guineas ; will exchange for small 
dynamo, lathe, or anything uscful.—Also, onc large Barrel Organ, 
plays 4b tunes; will exchange for anything useful; electric 
PEPATE preferred.— Watsox Brit, Guine Warchouse, White- 

aven. 


Will exchange 48in. Bicycle for Win., all- bright, 
aplendid roadster. —W. R. Hicks, 4, Christehurch Residences, 
Llason-street, Marylebone. 


Hand Sewing-Machine (Shak 


are’s) ; offered 
for uld table piano In any state ; give partic 


ars.—Ñ. Trruitt, 2, 


Old Table Piano Wanted, in any condition ; state all 
rticulars; exchange „overcoat or hand sewing-machine.—8. 
Tru I., 2, Tottenhum- street, London, W. 


„Azimuth Compass, worth £2; Drawine Instru- 


ments, Pulvermacher'’s Battery ; for Bantams ‘Andalusians or 


Hamburgs).—Beprvap, 16, Endell-strect, Lung Acre. 
Fret-Cutting Machine (new), with separate counter- 


shaft for power: exchange for lathe or boiler value ef £16.—2, 


Btruria-strect, New round, Battersea. 


— 


THE SIXPENNY SALE COLUMN. 
— 2 — 
Advertisements are inserted in this column at the rate af 


6d. for the first 16 words, and 6d. for every succeeding 
8 words. 


— — 


For Sale. 
Electric Machines, Indicators, Bells, Batteries, 


Wires, Switches, Terminals, Carbon, &c.— Kiso and Co., Elec- 
tricians, Bristol. 


(List Twopence.) 
Tricycles, Bicycles. — Sets of Wheels, Parts. 


Bend for Ilst.— W. Gwinnetz and Co., Wednesficld-roud, Wolver- 
hampton. 


Turned wrought-iron Pulleys, not polished on a 
grindstone like those generally sold. Cheap, strong, true.—J. 
Bacsuaw and Suns, Hatley. 


Friction Pulleys dispense with fast and loose 
ullcys—one answers for both. Invaluable for ropes and belts. 
llustrated circular frec.—Bacsnaw and Sons, Baticy. 


Microscopic Objects for mounting. Sample 20 
preparations and price list ls. 2d.—K. Purtir, Grove-street, 
Stepuey, Hull. 


Antakos, cures Corns, Warts, and Bunions. A 
marvellous and unfailing remedy. Numerous testimonials, in- 
chiding one from the Very Rev. Dean Kiernan and Sir Henry 
Chamberlain. Price 1s. IId. per box, of all chemists, or direct from 
Tur Antaxos Co., Broadclyst, Exeter. 


Pyrotechnic and Trzde Chemicals. Lowest 


price at GARANT and KeLLY’s (late Page), 47, Blackfriars- rund. 


Peat.—Gaterell and Son’s selected for orchids, ferns, 
greenhouse plants, &., in large or small quantities. Prices on 
application.—Address, Bisterne, Ring woud. 

oxwood Heels, wholesale, cheap.—Invin and 


BELLERA, Preston. 


Violin for Sale, magnificent solo tone, suitable for 


lady or gentleman. belled “ Antonius Stradvarius, Cromon: 
1690," with very good bow, only 25s. Sent for 4 days’ approva 
willingly.—C. Trien, Io, Jerusalem - passage, Cierkenwcell, London. 


Litholine prevents incrustation and corrosion in 


gtesm boilers.— Particulars from the LITruoII NT Co., II, Queen- 
street, Ulaham. 


Fretwork.—Tllustrated Catalogue of Machines, 
Toul, Wood, and Miniature Desigus, two stamps.—HAACTR 
Bunos., Scttle, Yorks. 


The “ Perfect Cigarette Machine, nickel- 
plated and polished, port frec,? stumps.—ILie Buoinens, High- 
gute street, Kirmingham. 


Exquisite Birthday or Valentine Toilet Cases for 
reserts, post Irec, li stamps.—Iese aoruxke, Highkatw-street, 
sirmitigbam. 


Perfect’s “Perfect”? Sensitised Papers, quire, 
108. 6d. ; half quire, 58. od.—223 Glenarm · rbad, Clapton, London. 


Booth’s Mitre Cutting Machine and Patent 


Juiner's Iustantat ous Grip Vice.—Tasac Gries, Agent for the 
above, II, Suthuwland-terrace, Pimlicu (opposite the Monster 


Tuvern). 


to both 
22.—13, Ann- 


gine, Camera and Lens. Wheel- 


Silver Watch, Photographic 


ed Flageolet set in E, 15in. long, not 


Change Ringers should read the Bell News and 


Ringer Hecord.“ New Peals every week — One Penny. 


Hand-Bell Ringers will find valuable informa- 
tion in the Hell News and Ringers’ Record. —Une Penny. 


“The Bell News and Ringers’ Record,” 
Every Friday.—Auigs, Ave Maria-lane, London; and all News- 
agente. 


otechny.—Amatenrs studying in the above art 
can obtain formers, rocket spindles, Roman candle star moules, 
charging tools, choking pegs, Av., Ke.., of F. H. Maruan, za, 
Draper street Walworth-road, London, Mechanical Tool Maker 
to Pain, Brock and Co.. Wells, &., &c. 


Blackwell’s New Bunsen Battery. square eelle and 
flat plates, great power at small cost, quart si7c, 4s. cach.—Gri. 
G. BLacxLWELL 


Senarmontite, beautiful octahedron crystals of 
She Oy, very cheap, 6d. cach. Alsu other minerals and crystals. — 
Gao. G. BLACKWELL. 


Collectors and Dealers can be supplied with Minerals 
in large or small quantitics.—Gro. G. Lracawerr, B. Chapel- 
street, Liverpool. 


Photo ph Taken in 100-fold Camera, and parti- 
eulars, Id. ppüratus, 21s. upwards.—Peumrusnses, Emily-street. 
Birmingham. 


Pimples on the Face (how to cure), Receipt, free, 
6d.—A. unr, Tho Station, Thetford, Norfolk. 


Polariscope Crystals.— Orthonitrophenol, Para- 
nitrophenol, Potassium Platinucyanide, ls, cach ; 3 for 2s. td.— 
Pouten, Analyst, Worcester. 


10,000 Artistic Photographs. Popular celebrities. 
Actresses, Celebrated Paintings, Antique and Modern Sculpture, 
Classic Studies for Artists, &e. Unrivalled collection. Pack: ta 
are sent for selection, post free —Catalucue and opens td, 
—T. Witiisaus and Co., Photographic Publishers (P 12;, Bridg- 
north. Agents wanted. 


Stammering effectually Cured by Correspondene, 
and Manual of Instructions, or personally. Guarantess.—VWoa M.. 
Aubert Park Library, Highbury, N. 


Gilding Made Easy. Transfer Gold Leaf 
Registered), The best leaf gold, specially prepared ; cin de nsed 

any person. Sample book, post free, Is. ed., with full instruc- 
tions for gilding, writing, illuminating, &c.—Hix, gulddcater. 
Stoke Newington-road, London. 


Fretwork Patterns (new designs).—Full sire 
patterns free for selection from Mxc fc, 3, Northbrook - 
strect, Birmingham. 


Gas Compressing Hand-lever Pump, 2?in. dia. 
Plunger compress to ol ds.—C., W, Obersteln-road, Wandsworth. 


“The Phonographic Lecturer ” now ready for 
March. Contains 10,000 words of shorthand for 4d. ; post tree, ski. 
—F. Pitman, W, Paternoster-row, E.C. 


Lathe, 4in., iron bed, slide-rest, scroll chuck, &c., 
£9 los.—CLz MEW T, Woolston, Southampton. 


Oleographs, very choice, large size, 1s. 6d. cach, 
2a. Gd. a puir. t sont.—E. NURTUN, Crockherbtown, Cardif. . 


Gas Engine, half-horse (new) ; no water required ; 
urantee given. Cheap.—Hercuinson, Albion Works, Cicv h - 
eatun, Yorkshire. 


Ain. Lathes, Heads, Rest, &c., well finished, 21s. per 
set. Castings, 78. d. Other sizcs.—Wactxra. 


6in. Jaw Chucks, £2. Face-plates, Drill Chucks; 


very goud and cheap.— WALZER, 6, Hamilton-strect, Chester. 


Engine (1-hurse) and Boiler, £9. Slide-rest, 10in.. 
508.— 10, Dudley-ruud, West Bromwich. 


Ventriloqual Figures in great variety. List on 
application.— Eb. Le Manx, 23, Coupland-strect, Manchester, 


Peruvian Bitters (from Peruvian Bark). —Cures 
Indigestion, Debillty, Neuralgia, and Hiliousness —Prepared by 
L. J. Ceitixsronn, 185, Pevenscy-ruad, Eastbourne. Price ls. 11d. 
and 2s. 9d. per bottle. ` 


Magnesium Ribbon, equals the electric light, 6d. 
per yuru, post free.—Mac Lucas, Lianelly. 


Gelatino-Bromide Pellicles for preparing dry 
lates. In packets, to make 50. Emulsion, Is. 6d., post free. W. 
top ixson, jun., 40, Smithdown-road, Liverpool. 


Photographs beautifully copied, 3s. doren. En- 
larg:d aud Coloured in Oils, ſrom to.—Groges Aitiu, Artist, 
Bath. 


Photographs, Drawings, Plans, &., Copied. En- 
larged or Reduced at very low prices.—Geones Kimen, Artist. 
Bath. 


Secret Correspondence System, suitable for 
any secret writings ; free, 4d.—A. Rvur, The Station, Thetloru, 
Norfolk. 


Strong geared Bench Drilling Machine, screw 


feed, £1.—Brecuinu, Marcham-le-Fen, Boston. 


Lantern Photographs, 50 sets; surplus hire 10. 
from Js. per dor. -A. Puxrnaky, Emlly- street, birmingham. 


Lantern Manipulation for 9 stamps. Gives all 
requisite instruction for Vil and Lime Licht.—A. Pusranry, Bir- 
mingham., 


Ethoxo Limelight, one bag only required, 108. . 
Sketch and particulam.—A, Vominnes, Enmaly-street, Hir- 
mingham. 


New Series. Prepared Material for Micro- 
scorie Mot NTISG. Injected and Stained Pathological and Au- 
tomical Preparations. Serics A Z. BiN Brst-chiss sections lsstratin- 
the normal anatomy of the lung, with anstienetions for mountings 
post frec, IS. Id. Sample, IS miscellaneous A Sr dae with In- 
structions}, Is. Id.— R. Mason, 38, Park-road, Clapham, N. W. 


Aniline Dyes, all colours, one shilling per ounce. 
2d. postugc.—J. I C TON, S4, Munscll- street. E. 


Strong 5in. Compound Slide-Rest, new, cheap.— E. 
W. Suit u, 4, Salsbury-strect, Chorley. Lancs. 


Photographs, Scottish Scenery. extraordinary value, 
7 by inch size, dd. each.—Addives “° Pause,” Ids. o. 
Glasgow. 


Gelatines for tracing magiclantern aliles, gl in. sire, 
44d. per doz. flluis.— Address Puoro,” 132, Trongate, Glasgow, 


Meat Safes, stout perforated zine, with varnished 
ine frames; all sizes cheap. Lists pust free.— O. E. Newman. 
ayne, Essex. 


Inventors and Amateurs requiring artiche 
made in tin, copper, iron, or zine, at reasonable price, apply, 1. 
STV EN, 2, Bell alley, Moorgate street, City, London. 


Juvenile Tricycle for 1883, on new plan. Trade sup- 
plica. Send for list. ons OTR, Longford, Coventry. 


Microscopical Preparations, highly finished: 
Histulogical and Patbological, Including mang rar Po le. 
each ; los. dogen, Botanical Objects: Porentatfera, TRTE 
Diatoms, Insects, Zoophytes, Ac., lod. cach; Se. cozen. Noc atic 

staze extra. List and two amplius, free, .- Fussen 
Akan, Clevedon. Š 
A” 


— glee 


— — e e 


Digitized by Google 


Digitized by Google 


Digitized by Google 


Ju 3 1341 


